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Abstract

What explains the world-wide trend of pro-entrepreneurial policies? We study entre-
preneurial policy in a lobbying model taking into account the conflict of interest between
entrepreneurs and incumbents. It is shown that international market integration leads to
more pro-entrepreneurial policies, since it is then (i) more difficult to protect domestic in-
cumbents and (ii) pro-entrepreneurial policies make foreign entrepreneurs less aggressive.
Using the World Bank Doing Business database, we find evidence that international open-
ness is negatively correlated with the barriers to entry for new entrepreneurs, as predicted
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1. Introduction

In the last few decades, entrepreneurship has emerged as a key issue in the policy arena.!

This marks a distinct break against traditional industrial policy which has focused on large
established firms. The the shift towards more pro-entrepreneurial policies is revealed in data
from the World Bank Doing Business project. Figure I uses data for 183 countries over the time
period 1999 to 2010. Panel A of Figure 1.1 shows the distribution over time of the log of the
official cost incurred in the process of starting up a new firm as a share of the country’s GDP
per capita, where the median is displayed by a horizontal line and the size of the box depicts
the distribution of these costs from the 25th to the 75th percentile. Likewise, Panel B shows
the evolution over time for the log of the number of days it takes to start a firm, whereas Panel
C shows the number of procedures that an entrepreneur needs to complete in order for the firm
to be granted legal status. While there is less of a decline for the official cost of starting a firm,
there is a clear pattern that both the number of business days and the number of procedures
associated with new entry, have declined over time.

We propose that the shift towards more pro-entrepreneurial policies can be explained by
international market integration. The starting point of the analysis is the process of international
integration of product and innovation markets in the last few decades, which has been driven
both by policy changes such as WTO agreements (e.g. TRIPS), the EU single market program
and by technology advances reducing international transportation and transaction costs.

Can international market integration affect entrepreneurship policy? Industrial policy as an
endogenous outcome of international integration has previously been studied in the literatures
on international R&D competition and lobbying for protection emanating from the seminal
contribution by Spencer and Brander (1983). However, this literature has abstracted from
the entrepreneur as a source of innovations. We study the effects of international integration
on entrepreneurial policies, taking into account the within-country conflict of interest between
independent entrepreneurs and incumbent firms. The latter have an incentive to protect their
rents on the product market and preserve status quo; they can lobby a policy maker to set a
fee (barriers) on entrepreneurial entry.

As a benchmark, we first establish that the maximizing behavior of the government in
autarchy will balance two effects of an increase in the entry fee: The first is the (expected)
marginal revenue from the entry fee; a higher fee translates into a fee with the probability

that the entrepreneur succeeds, but also declines as the entrepreneur will reduce her innovation

' The Economist (14th March 2009) published a special report on entrepreneurship, "Global Heroes", describ-
ing this phenomenon.
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Figure 1.1: Illustrating the evolution of entry barriers/regulation using data from the World
Bank Doing Business project. Panels A, B and C use data for 183 countries and cover the time
period 1999, 2003-2010. The median is displayed by a horizontal line and the size of each box
depicts the distribution from the 25th to the 75th percentile.



effort, reducing the probability that the fee is collected from the entrepreneur. The second is the
(expected) marginal revenue from lobby contributions from incumbents: when the probability
of a successful innovation (and hence of entrepreneurial entry) decreases, this will increase the
marginal lobbying contributions from incumbents as their expected profits increase.?

Then, we examine a situation where local product and innovation markets are integrated
with those in a foreign country. We identify two distinct mechanisms that make policy more
pro-entrepreneurial as markets integrate internationally.

The first is the foreign threat effect. In the presence of the foreign entrepreneur, the
marginal revenue from the entry fee will decrease since the foreign entrepreneur might win
over the domestic entrepreneur in the case where both are successful. Moreover, the marginal
revenues from lobbying contributions from incumbents will decrease. The reason is that the
incumbents now benefit less from a increased domestic entry fee since the foreign entrepreneur
might be successful when the domestic entrepreneur fails.> The foreign threat effect will then
push the government towards choosing a lower entry fee under integration.

The change in stance towards a more pro-entrepreneurial policy under integration also arises
through a second effect, the strategic innovation effect. Integration introduces a strategic in-
teraction between the entrepreneurs in the two countries since the value of an innovation now
depends on the potential presence of a rival innovation. When a higher entry fee for the domestic
entrepreneur discourages her innovation efforts, the expected reward to innovation increases for
the foreign entrepreneur, who responds with a higher innovation effort. This increases the prob-
ability of entry and reduces incumbents’ willingness to lobby for high entry fees. By encouraging
foreign innovation efforts, the fee also reduces the probability that the domestic entrepreneur
wins the innovation game (and hence probability that the fee is collected) and thereby the
government’s incentive to increase the fee.

However, there is also a third effect of integration, which might counter the first two effects,
since integration also affects the entrepreneur’s and incumbents’ market rents and hence, their
willingness to put in effort and lobby, respectively. One can then identify several different mech-
anisms from international market integration that could make policies more anti-entrepreneurial
through an increase in this market-rent effect. Asymmetries in the industry structure where
few large firm can increase their rents through exports may create a large market rent effect.

International market integration will also affect the incentives for mergers and exits. For in-

2Since the government can exploit incumbents’ willingness to pay to prevent entry, the government will set
the entry fee in excess of the level that maximizes the expected entry fee.

3Put differently, the presence of a foreign entrepreneur drives a wedge between the probability that the
domestic entrepreneur will enter the market (affecting expected policy revenues) and the probability that entry
will occur at all (affecting incumbents’ willingness to lobby).



stance, the implementation of the EU single market program has triggered a large number of
mergers. If integration triggers a sufficiently strong market concentration, integration will lead
to an increase in entry profits and incumbents’ total profits and enhance their willingness to
lobby for protection from entrepreneurial entry. The market rent effect will be dominated by
the foreign innovation threat effect and the strategic innovation effort effect, as long as the
integrated product market does not become too concentrated.

With respect to lobbying, governments differ substantially in how sensitive they are to the
interest of less organized agents in the economy, notably consumers. Consumer welfare con-
siderations will induce more pro-entrepreneurial policies, since innovations benefit consumers
through lower prices and higher product quality. The importance attached to consumer welfare
is shown to have an impact on the effects of international integration; the more weight a gov-
ernment puts on consumer welfare, the weaker is the reduction in entrepreneurial fees due to
the integration of markets. The reason is that a government that puts little emphasis on the
consumer surplus will have relatively high entry fees in autarchy and such a government will
then be more strongly affected by an international integration than a government which already,
pre-integration, uses low entry fees to promote competition to secure consumer interests.

We examine the prediction of a negative relationship between barriers to entry for entre-
preneurs and international market integration using the Doing Business measures of entry
regulation shown in Figure 1.1: (A) the log of the official cost to start a firm as a share of
GDP per capita, (B) the log of the number of days it takes to start a firm and (C) the number
of procedures involved. Our theoretical concept of international integration entails both the
integration of product markets and innovation markets. Consistent with this, we draw on a
broad index of globalization in the empirical analysis, the KOF Index, provided by the Swiss
Federal Institute of Technology in Zurich. This index combines components of trade flows and
foreign direct investment (FDI) flows, data on international personal contacts and information
flows and involvement in international organizations.

Overall, we find a strong negative correlation between barriers to entry for entrepreneurs and
the degree of international integration of the respective countries. That more open countries
have lower barriers to entry for new firms is consistent with that the market rent effect is domi-
nated by the foreign innovation and strategic innovation effort effects. The negative correlation
between entry regulation and openness is particular strong when entry regulation is measured
through the number of days it takes and the number of procedures involved to start a firm,
and holds when controlling for a general time trend, and including country-specific measures

of general institutional liberalization. We find some evidence that countries with governments



that are likely to put less emphasis on consumer welfare (more corrupt countries) reduce their
entrepreneurship barriers much more in response to an increase in integration, although these
results only hold when entry regulation is measured by the number of procedures.

We should note that while we find a negative correlation between entry regulation and
international integration, we cannot establish the direction of this relationship, i.e. reduced
entry barriers may affect policy makers’ incentive to protect their markets from international
competition. However, a large share of the ongoing international market integration is due to
"exogenous" medium run changes such as technological breakthroughs from the ICT revolution.
Therefore, we are more concerned that our estimates might suffer from omitted variable prob-
lems. In particular, institutions may change over time affecting both the level of globalization
or the level of openness and the barriers to entry. Observed reductions in entry fees might then
simply reflect a general change in institutions towards market orientation and not be driven
by international integration. Increased openness may occur simultaneously as a change in gov-
ernment preferences towards reducing taxes, reducing government intervention, or conducting
financial deregulation. Entry costs may be reduced due the government’s change in stance on
market intervention, but may also be directly reduced due to such reforms. To control for this
omitted variable problem, we use broad measures intended to capture the extent to which a
country’s institutions are aligned to free-market solutions. We find that when adding a control
for other institutions, the effects of openness are decreased but still highly significant.

Innovations introduced by independent entrepreneurs, and the start-up of new firms, play
an important role in an economy’s innovation system.? Indeed, the entrepreneurship literature
has proposed that the entrepreneur has returned as a prominent player in the economy’s inno-
vation system in the last few decades (Baumol 2002, 2004; Loveman and Sengenberger, 1991).
One of the most frequently cited reasons for the increased importance of entrepreneurship is
globalization (e.g. Gilbert et al., 2004). The specific link between globalization and actual
policy outcome has nevertheless been neglected. We contribute to this literature by providing
a theory explaining the pro-entrepreneurial policy shift as a response to international market
integration and providing empirical support for the proposed mechanism.

Our paper relates to the literature on international protection for sale (Grossman and Help-

man, 1994; Imai, Katayama and Krishna, 2008; Bombardini, 2008; Goldberg and Maggi, 1999).°

*Moreover, using a sample period of 1965-1992, Kortum and Lerner (2000) found that VC investments, which
support small innovative firms, have a positive impact on patent count at the industry level, and that this positive
impact is larger than that of R&D expenditures. Hirukawa and Ueda (2008) find similar results when extending
the sample period to 2001.

®Our paper is also related to the literature on financial development and internationalization, in particular
Rajan and Zingales (2003). They present empirical evidence that openness can explain the development of
financial markets over long periods of time. Perotti and Volpin (2007) formally endogenize investor protection in
a model with interest groups.



This literature has shown that higher import penetration reduces the incentive for import pro-
tection in industries that wield political influence. We differ from this literature by treating the
level of trade protection as exogenous. Instead, we focus on the effect of internationalization
on incumbents’ incentives for protection against domestic entrepreneurial entry. By showing
that domestic entry barriers can be reduced due to international integration, we provide an
additional channel through which globalization affects economic policy.

Moreover, the paper contributes to an emerging literature on the impact of trade on domestic
institutions. Using a Melitz (2003) model of trade with heterogeneous firms and monopolistic
competition, Do and Levchenko (2009) show that trade liberalization may worsen domestic
institutions (higher entry barriers) if the foreign competition effect of trade liberalization is
small, since trade opening also changes the political power in favor of large exporters who, in
turn, prefer to install high entry barriers. Our paper shares the focus of Do and Levchenko (2009)
on how trade opening (globalization) affects the balance of political power between different
types of firms. We differ from their paper by including an interaction between entrepreneurs
engaged in international R&D rivalry, allowing for mergers, and by studying an oligopolistic
product market. This does not only enable us to identify rent effects (the market rent effect)
of the globalization affecting incumbents (which can increase or decrease the entry barriers),
but also the strategic reaction effects of foreign firms and entrepreneurs (the foreign innovation
threat effect and the strategic innovation effort effect) which push entry barriers down when
markets become integrated. Moreover, we show that market integration reduces the barriers
to entry as long as the integrated product market does not become too concentrated due to
mergers. We also contribute by providing empirical support for the proposed mechanisms.

This paper also contributes to the literature on international R&D policy competition (e.g.
Brander and Spencer, 1983; Eaton and Grossman, 1986; Grossman and Helpman, 1991; Haaland
and Kind, 2008; Leahy and Neary, 2008). This literature has explored how international com-
petition affects the incentives for governments to subsidize incumbent R&D and has identified
a "business stealing effect" that increases the incentive for R&D subsidies when international
competition increases. We differ from that literature by examining the effects of R&D policy

when R&D is conducted by independent entrepreneurs rather than incumbents.® Then, we add

%An exception is Impullitti (2010) which, to our knowledge, is the only paper in the endogenous growth
literature studying how R&D subsidies (policy) are affected by international competition, and which allows both
entrants and incumbents to undertake R&D. Focusing on long-run dynamic effects, the author solves the model
by calibration and shows that increased foreign competition (more foreign firms) increases R&D subsidies due
to a business stealing effect (our strategic innovation effort effect) and a growth effect. We differ by focusing on
the direct effect which enables us to derive analytical solutions and empirically testable predictions. Moreover,
studying the effects of both product market and innovation market integration enables us to identify four different
effects of international integration: a foreign innovation threat effect and a strategic innovation effort effect, which
increase R&D subsidies, and a market size effect and a consumer welfare free-riding effect that may reduce R&D



to this literature by showing that international market integration can increase the incentive
for pro-entrepreneurial policies (e.g. R&D subsidies) due to a foreign innovation threat effect
and a strategic innovation effort effect (similar to the business stealing effect) and by providing
empirical support for the proposed mechanisms.

To the best of our knowledge, this paper provides the first theoretical and empirical work
explaining the variation in formal entry barriers over time. The data on entry regulation from the
World Bank’s Doing Business survey has been extensively used in the literature (for an overview,
see the Appendix, Table A.2). Primarily, it has been used to study the effect of institutions on
growth (Freund and Bolaky, 2008), corruption (Svensson, 2005) and industrial structure and
dynamics (Klapper, Laeven and Rajan, 2006; Barseghyan, 2008; Ciccone and Papaopannou,
2007).” Although the correlation between openness and entry barriers has been noted in earlier
literature, the entry costs have been treated as an exogenous underlying institutional feature.

The model under autarchy is spelled out in Section 2. Section 3 studies how international
market integration affects the incentive to set entrepreneurial policy. In Section 4, we examine
a government which takes consumer effects into account. In Section 5 we examine how results
change if we allow for incumbent innovation. We extend the base model in Section 6. First, we
examine the case where both the incumbents and the entrepreneur lobby to affect entry barriers.
Second, we examine multi-entrepreneur entry and non-innovation entry. Third, we discuss a
setting with multiple incumbents innovating. Fourth, we allow for a global incumbent lobbying
group that can simultaneously give contributions to the domestic and the foreign policy maker.
Fifth, we study the case of entrepreneurial innovation for sale. The empirical analysis is then

conducted in Section 7. Section 8 concludes the paper.

2. Entrepreneurship policy in autarchy

We begin by considering an industry in autarchy and then turn to examining the effect of glob-
alization. Consider a closed oligopolistic industry with n domestic incumbents and a domestic
entrepreneur who can potentially enter the market. In stage 1, the incumbents lobby in order
to influence a policy maker. The implemented policy affects the profitability of entrepreneurial
ventures through an entry fee. The policy maker’s objective is to maximize lobbying contri-
butions and revenues from the entry fee (subsidy). In stage 2, the entrepreneur expends effort

to increase the probability of making an innovation with a fixed quality k& > 0. In stage 3, a

subsidies.

"Helpman, Melitz and Rubinstein (2008) used entry barriers to construct an instrumental variable for the
existence of bilateral trade between two partners. They argue that high entry costs in two countries substantially
reduce the probability of the two countries exporting to each other.



successful entrepreneur enters the market and in stage 4, the entrepreneur competes with in-
cumbents on the oligopolistic product market. If the entrepreneur is not successful, incumbents

remain in status quo. We proceed by solving the game backwards.

2.1. Product market interaction (stage 4)

Firms (potentially asymmetric) are indexed j € ZUE where the entrepreneurial firm is assigned
the index j = E and the set of index numbers for domestic incumbent firms is j =¢ € Z. The
product market profit of firm j is represented by 7;(x : k), where k > 0 is the inherent quality
of the innovation used by an entrepreneurial firm. Vector x contains actions for all firms selling
to the product market. Firm j chooses an action z; € R to maximize its product market

profit m;(x : k). We assume there to exist a unique Nash-Equilibrium defined as:
mj(Zj, Ty k) = mi(x5, 85 k), (2.1)

where Z_; is the set of optimal actions taken by j’s rivals. From (2.1), we can define a reduced-

form product market profit for a firm j,

mj (k) = m;j(@;(k),2—;(k) : k). (2.2)

There are two types of firms: one is the entrepreneurial firm which is making a profit Wé“t(k) >0,

and the other is an incumbent firm with a profit wf”t(k) > 0. When no entry takes place,
Aut

incumbents have the profit 7% (0) > 0. The argument k£ = 0 indicates that the entrepreneur
has not entered the market.

The innovation enables the entrepreneur to enter the market and make a profit, 7g (k) >
F > 7 (0), where F is the entry cost faced by the entrepreneur when entering the product
market. This entry cost consists both of the cost of building up production and undertaking
marketing. But entry will also reduce the incumbents’ profits. As the quality of the innovation
improves, the entrepreneurial firm will strengthen its position vis-a-vis incumbent firms, which
will further reduce the incumbents’ profits and possibly lead to exit. Let ITI;(0) = >"7 7;(0) be
the aggregate incumbent profit without entry. Moreover, let II7(k) = > 7;(k) be the aggregate
incumbent profit with entry. We then assume that incumbents’ aggregate profits are reduced

by entrepreneurial entry, HIA“t(O) > H’[““t(k‘). This yields incentives for incumbents to lobby

against innovation.



2.2. Entry by entrepreneur (stage 3)

In stage 3, a successful entrepreneur enters the market if the fixed cost of entry F' is lower than
the subsequent product market profit. In what follows, we will assume k to be sufficiently large
so that entry always occurs when the entrepreneur succeeds with its innovation, Hg“t(k:) =

et (k) — F > 0.

2.3. Innovation (stage 2)

The entrepreneur undertakes an effort, e, to discover an innovation with fixed quality, k. Let
innovation costs y(e) be an increasing convex function in effort, i.e. y., y” > 0. The probability
of making an innovation is given by a function z(e) € [0, 1], where z is an increasing but strictly
concave function in own effort, z, > 0, z/ < 0. The entrepreneur makes an effort decision given
an entry fee policy 7 set by the government policy in stage 1. The policy reduces the profit by
a fixed amount 7, if the entrepreneur innovates successfully.®

The entrepreneur then solves the following problem,
max :Vg = A (k) — 7] — 2.3
1x:Vi = 2(e) [T (k) — 7] — y(e). (2.3

with the first-order condition:

av; w
— =2 M (k) = 7] —5. =0, (24)

where 2z, [Hé“t(k:) — T] is the marginal expected profit from increasing the effort and y. is the
marginal effort cost. The second-order condition d;—;gﬂ < 0 is fulfilled due to our assumptions
2! <0 and gy’ > 0.

The first-order condition (2.4) implicitly defines an optimal effort level e(7). Since the entry
profit Hj%“t(k) — 7 is decreasing in the entry fee, the optimal effort level is also decreasing in
the entry fee, €/ < 0. Defining z(7) = z(e(1)), with 2z, = zle. < 0, the probability of a
successful innovation must also decrease in the entry fee. This is illustrated in Figure 2.1, where
Figure 2.1(i) depicts the probability of succeeding as a function of the effort, z(e). Figure 2.1(ii)
illustrates how an increase in the entry fee from 7 to 7 reduces the marginal expected profit
and, therefore reduces the equilibrium choice of effort from e(7) to e(7). In Figure 2.1(i), this

leads to a lower success probability, z(7) < z(7).

For the use in the policy stage, define a reduced-form expected profit for the entrepreneur

8A fixed 7 is assumed since it fits our empirical data. Alternatively, we could set 7 to be proportional to
entrepreneurial profits. This adds a scaling effect, but does not change any signs of our results. Derivations are
available from the authors upon request.

10
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Figure 2.1: Illustrating the domestic entrepreneur’s effort choice in stage 2 under autarchy.
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and the incumbents as a function of the entry fee, 7, as:

Vit (r) = 2(r) [ (k) — 7] = y(7),

(2.5)
Vit () = IH(0) — 2(7) [I{4(0) — (k)] .

where z(7) [TI{*(0) — IT{"**(k)] represents the expected loss for incumbents from entry.

2.4. Entrepreneurial policy (stage 1)

In modeling the lobbying game, we will follow Grossman and Helpman (1994). The objective
function of the policy maker G is the sum of expected income from expected entry fees T'(7)

and the lobbying contributions from the incumbents L;(7):
G(r)=T(r)+ Li(7), (2.6)

We assume that the expected entry fee T'(7) = 7z(7) is strictly concave with a unique entry fee
which maximizes T'(7), i.e. 7 = argmax, T'(7). Moreover, we assume that incumbent firms can
organize themselves as an interest group and make a joint lobbying contribution. The incumbent
lobbying group gives the government a contribution schedule L;(7). For all values of 7, these
schedules give the lobbying contribution the party is willing to pay. Following Grossman and
Helpman (1994), we restrict the lobbying contributions to be "regret free" or "truthful". From
the assumption of truthful contribution schedules the lobbying contribution of the incumbents
then becomes L(7) = VA" (1) — Q4% where V¥ (7) is the reduced-form expected profits for
the incumbents defined in (2.5) and the term QIA“t implies that the incumbents’ will receive
at least the net expected profit they would receive when convincing the government to set the
incumbents’ first best entry fee.

The policy maker sets a fee 7 so as to maximize G(7) and thereby, the sum of the expected
entry fee T'(7) and the lobbying contributions of the incumbent firms L;(7). The first-order

condition is:

d
a z+ 2T —zL [II{(0) — I (k)] = 0. (2.7)
MR from entry fee, T(7) MR from lobbying, L’/(T)

The first expression in (2.7) is the marginal revenue from the entry fee, T'(7): An increase in the
entry fee 7 first raises the expected policy revenue with the probability that the entrepreneur
succeeds, z, since it is only when the entrepreneur succeeds that the fee is collected. However,

as shown in Figure 2.2(i), the government also internalizes that a higher entry fee reduces

12
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13



entrepreneurial effort and the probability of a successful innovation, 2z, = zle/. < 0, which

eCr
reduces expected policy revenues, z.7 < 0. The locus of the marginal revenue from the entry
fee T'(1) = z + zL7 is illustrated in Figure 2.2(ii). It is downward-sloping from the strict
concavity of T'(7).

The second expression in (2.7) is the marginal revenue from lobbying contributions, L'(T):
Since the probability of a successful innovation (and hence the probability of entrepreneurial
entry) declines with the entry fee, 2/ < 0, a higher entry fee increases the incumbents’ expected
gain and their lobbying contributions, L'(r) = —z. [II{*/(0) — II{"“!(k)] > 0. The locus of the
marginal revenue from lobbying contributions is the upward-sloping locus in Figure 2.2(ii).?

From (2.7) the autarchy fee will be set so that the sum of the marginal revenues from the
entry fee and lobbying contributions equal zero. This is shown in Figure 2.2(iii). From the
incentive to exploit incumbents’ willingness to pay to prevent entry, the government will then
set the entry fee in excess of the level that maximizes the expected entry fee, i.e. 74% > 7 =
arg max, T(7), since (2.7) implies L/(74%) = —T"(74") < 0. The latter is illustrated in Figure
2.2(ii). Finally, as shown in Figure 2.2(i), the incentive to use the entry fee to extract lobbying
contributions from incumbents, must then result in a success probability which is lower than

the one that maximizes the expected entry fee, z(74%) < 2(%).

The optimal entry fee under autarchy It is also instructive to derive an explicit expression
for the optimal entry fee under autarchy. Rewriting (2.7), we obtain:

e T(0) = T ()

T 1/e(r ) 28)

/ TAut
T =z

where E(TAUt) =—z > 1 is the elasticity of the success probability with regard to the entry
fee. In other words, the entry fee will be set proportional to the loss of incumbents caused by
entry, T18%(0) — T14%(k) > 0, where the term 1 — 1/¢(74%) takes into account how sensitive

the probability of success it to a rise in the entry fee.

3. Globalization and barriers to entrepreneurship

Let us now examine the impact of globalization on the optimal entry fee, 7. For expositional

reasons, we take the entrepreneurial policy in the rest of the world as given, 7*. We capture

“Since L'(r) = —2, [{"*(0) — I17*“*(k)], the slope of L'(r) is determined from the sign of 27/. The sign of 2
cannot be determined unless we make further assumptions on z(e) and y(e). However, the second-order condition
is ‘fTG =T"+L" <0,or L" < —T". Since T" < 0 from the concavity of T(7), it follows that the second-order
condition is fulfilled when L(7) is strictly concave, L” < 0, that is, when z(7) is convex, z; > 0. This the case
we have depicted in Figure 2.2(i). The second-order condition dZTCQ; =T" + L" <0 can be fulfilled if z(7) is not

d
too concave. If z(7) is concave, then L'(7) will be downward sloping.

14



globalization as an integration of product and innovation markets. Product market integration
is modeled as competition between firms, domestic and foreign, on an integrated product mar-
ket. Innovation market integration is captured by competition between domestic and foreign
entrepreneurs for making innovations. We will assume that entrepreneurial entry on the inte-
grated product market requires a global patent for the innovation, k. Even if entrepreneurs
from both countries are successful, only one of them will obtain a global patent (and enter
the product market). The patent right is then allocated by a 50-50 lottery. This would thus
correspond to a situation where an exclusive patent is given to the inventor. We discuss the the
effect of allowing both entrepreneurs to enter the market in case both are successful with their
inventions in the robustness section 6.

Other assumptions that we impose are that neither incumbents nor entrepreneurs can en-
gage in cross-border lobbying and that the policy makers in the two countries are not able to

cooperate. The effects of cross-border lobbying are discussed in Section 6.4.

3.1. Integration of product markets (stage 4)

In the integrated product market, let the set of indices for foreign incumbents and the entrepre-
neur be denoted Z* and E*, while Z and FE represent domestic incumbents and the entrepreneur,
respectively. Product market competition may then entail firms indexed j € ZUZ*, j € TUT*UFE
or j € ZUZ*U E*. In either case, the Nash-equilibrium is given as:

Ty T 2 ) 2 (s R), (3:1)

from which we define a reduced-form profit 7le-nt (k) = ﬂjl"t(i:j(k), Z_j(k) : k). We assume that

incumbents’ aggregate expected profits are reduced by entry, i.e. Hf”t(O) > Hf”t(k).

3.2. Entry (stage 3)

In stage 3, a successful entrepreneur enters the market at a fixed cost. It is once more assumed
that T1 (k) = 7It(k) — F > 0 if the domestic entrepreneur is successful, and (k) =

7l (k) — F* > 0 if a foreign entrepreneur is successful.

3.3. Entrepreneurial innovation (stage 2)

The domestic and the foreign entrepreneur both expend effort to innovate. Let the effort
by the foreign entrepreneur be denoted e*. The foreign entrepreneur’s probability of suc-

cess is determined by the same function as that of the domestic entrepreneur, z(-). We can
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then write the probability that the domestic entrepreneur successfully enters as z%m(e, e*) =
z(e) [1 — z(e*)] + 0.5z(e)z(e*), where z(e) [1 — z(e*)] is the probability of entry if the domestic
entrepreneur alone is successful and 0.5z(e)z(e*) is the probability of the domestic entrepreneur
winning the lottery in case of simultaneous successful innovations.
Simplifying, we obtain z%™ (e, e*) = z(e) [1 — 0.5z(e*)]. The probability of the foreign en-
trepreneur entering the integrated market is symmetric, 24" (e, €*) = z(e*) [1 — 0.5z(e)]. In the

integrated market, we can then write the entrepreneurs’ maximization problems as follows:

meaXVE = zgm( ,€%) [H{E”t(k‘) — 7'] —y(e), (3.2)

HégXVE* = 2Un(e,e*) [H{E”t(k‘) — 7] —y(e). (3.3)

The Nash-equilibrium in efforts is given from:

1917

E wzn [Hlnt(k) 7—] — y’ = 0, (34)
V- wzn H n T+ —

E [ I t(k) ] y’ . (35)

where z“’m [T (k) — 7] and z%i”le’* [IIi% (k) — 7*] are is the marginal expected profit for the

domestic- and foreign entrepreneur, respectively. By calculation z%’?l = 2/(1 — 0.52*) and

win’ 6 VE 0?2 VE*

2w er = = z!.(1—0.52), which implies that the second-order conditions,

< 0 and <0
hold from our assumptions on z(.) and y(.).

The interaction is illustrated in Figure 3.1. Figure 3.1(i) shows that the presence of the
foreign entrepreneur, drives a wedge between the probability that the entrepreneur succeeds and
probability that the domestic entrepreneur successfully enters the market, 2% (e, e*) < z(e).
If the foreign entrepreneur abstains from innovation effort these probabilities are the same, i.e.

Z%"(e,0) = z(e). Figure 3.1(ii), then shows that integration will increase the marginal expected
profit from innovating if the reward to be successful is higher under integration, H{E"t(k) >
Hfjut(k). This is a likely scenario since the entrepreneur can sell to both domestic and foreign
consumers under integration. The chosen effort level is then given by ™" in Figure 3.1(ii),
where e/ > eAut holds.

Since %/f*- < 0 and HzE- 8 = 8 — < 0, entrepreneurial efforts e and e* are strategic substitutes:
a higher effort by the foreign (domestic) entrepreneur will then reduce the marginal expected
profit for the domestic (foreign) entrepreneur. This implies that the reaction functions are
downward-sloping, R’;(e) < 0 and R’;. (e) < 0, as shown in Figure 3.1(iii), where we also note

that the reaction function of the domestic entrepreneur Rz (e) ends at the point Int? with effort

¢! The Nash-equilbrium in efforts occurs at the point Int in Figure 3.1(iii) where the reaction
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functions intersect. We will assume that the usual stability criteria of the Nash-equilibrium is
fulfilled.”

From (3.4) and (3.5), the optimal efforts in the Nash-equilibrium are implicit functions of
the domestic entry fee, e/™(7) and e*(7). It is easy to see that an increase in the entry fee,
will decrease the marginal expected profit for the domestic entrepreneur, z%’?l [Hfgnt(k:) — T],
which will shift this locus down in Figure 3.1(ii), which, in turn, will shift down the reaction
function of the domestic entrepreneur Rg(e) in Figure 3.1(iii) (not drawn). Thus, an increase
in the entry fee must reduce the optimal effort by the domestic entrepreneur, while increasing
the optimal effort of its foreign rival, ¢/ < 0 and e > 0. Defining 2" (7) = z(e/™ (7)) as the
reduced-form probability that the domestic entrepreneur succeeds and z*(7) = z(e*(7)) as the

corresponding probability for the foreign entrepreneur, we then have the following result:

Lemma 1. Increasing the entry fee T for the domestic entrepreneur increases the effort by
the foreign entrepreneur (and the probability of successful foreign innovation), while decreasing
the effort of the domestic entrepreneur (and the probability of successful domestic innovation),

I K] Int' _ 1t
2F = zpeer >0 and 2™ = zel < 0.

Proof. See the Appendix. B
For the policy stage in the next section, let 2% (7) be the reduced-form probability that
the domestic entrepreneur wins and let 2°""¥(7) be the reduced-form probability that either

the domestic or the foreign entrepreneur enters the product market:

2Yin(r) = 2" (1) [1 = 0.52%(7)]

(3.6)
2 (1) =1 —[1 — 2*(7)] [1 — z[”t(T)] .

From (3.6), we can then define a reduced-form expected profit for the entrepreneur and the

incumbents as a function of the entry fee, 7:

Vi (7) = 2 () [T (E) — 7] = y(o),

(3.7)
Vi (7) = I 0) — 2 () [I(0) - (P h)

where 2" (7) [IIf"(0) — (7)1 (k)] is the loss from entry for the domestic incumbents under

integration.

0This essentially requires that the reaction function of the domestic entrepreneur is steeper than the one of
the foreign entrepreneur, which is the case in Figure 3.1(iii). See the Appendix for a more formal treatment
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Figure 3.1: Tlustrating the interaction between the domestic entrepreneur and the foreign
entrepreneur in stage 2 under integration.
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3.4. Entrepreneurial Policy (Stage 1)

As previously mentioned, for expositional reasons, we first model the optimal entry fee in one
country taking the entrepreneurial policy in the rest of the world as given, 7*. To highlight the
effects of globalization, we also assume that only domestic firms can lobby against the domestic
policy maker. We discuss the effects of relaxing these assumptions in the robustness section 6.

The lobbying game then has the same structure as in autarchy. We can thus rewrite the
objective function (2.6) proceeding as in Section 2.4. Then, in integrated markets, the objective

function of the policy maker in (2.6) now becomes:
G(r) =T (1) + L™ (7), (3.8)

The expected entry fee is T/ (1) = 2% ()7 and assumed to be strictly concave in 7, where
the probability 2% (7) defined in (3.6) reflects that the entry fee is only collected when the
domestic entrepreneur is the winner in the innovation stage. We will once more restrict the
lobbying contributions to be "regret free" or "truthful", so that the lobbying contributions
from incumbents becomes LI (7) = V" (1) — Q" where V/™(7) is given from (3.7).

The policy maker’s first-order condition under integration is then:

e . o /
_ win win Entr Int Int _
= i tiEr T —z7 "M [I(0) — T (k)] = 0 (3.9)
N ———
MR entry fee: TInt' () MR lobbying contrib: LIt ()

Again, the entry fee is set so that the marginal revenue from the entry fee and from lobbying
contributions sum to zero. This occurs at the point Int in Figure 3.2(iii), where G’ (77") = 0. As
shown in Figure 3.2(ii), the optimal fee then fulfils the condition L/ (71mt) = —7In¥ (71nt) <
The locus of the marginal revenue from the entry fee, T/ (1) = 2y 4 z%fﬁlﬂ is downward-
sloping in Figure 3.2(ii), since the expected entry fee is assumed to be strictly concave, whereas
the locus of marginal revenue from incumbent lobbying, LIt (71nt) = —2F ntry’ [T1J™(0) — T (k)]
is upward-sloping.!! As drawn, note that the marginal revenue from the entry fee as well as the
marginal revenue from lobbying contributions, is lower under integration, i.e. 71" (1) < T'(r)
and L™ (1) < LI/(r). Since the total marginal revenue is smaller under integration, this leads

Inte < 7_Aut

to a lower entry fee under integration, 7 , as shown in Figure 3.2(iii).

To explain the pattern in Figure 3.2(ii), first use (3.6) to calculate how a higher entry fee

under integration affects the probability that the domestic entrepreneur successfully enters zgm

1 Gee the discussion in footnote 9.
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Figure 3.2: The government’s optimal entry fee in stage 1 under integration and autarchy.
The figure illustrates a case where the foreign threat effect and the strategic innovation effect
dominate the market-rent effect, producing a lower entry fee under integration, 7™ < 74,
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and the probability that entry occurs altogether, 2™ (7):

Z%?ﬂ _ zint/(l —0.52%) — O.5zjnt2:, (3.10)
Zintry _ Z.,].nt,(]- . Z*) + (1 - Zlnt)z;f'

From (3.6) and (3.10), (3.9) can be rewritten as follows:

!
Ent
Zany

A\

[zlnt + zi”tlT [1—0.52"] — 0.521”752;'5,7' —[zi”t/(l -2+ (1- zI”t)z;'f/] [Hﬁ”t(()) = Hﬁ”t(k;)] =0

MR entry Eere: TInt/(7) MR lobbying contrib: LInt/(r)
(3.11)

The first two expressions contains the marginal revenue from the entry fee. Comparing with
the marginal revenue of the entry fee under autarchy in (2.7), z + 2.7, the corresponding term
in (3.11), 2™ + zimlT, is depreciated by term 1 — 0.5z*. This depreciation reflects a "foreign
threat effect": when the domestic entrepreneur is successful under integration, it is only when the
foreign entrepreneur fails or looses the lottery (upon succeeding) that the government receives
the entry fee (the sum of these probabilities is 1 — 0.52*).

The marginal revenue from the entry fee under integration is further reduced by a "strategic
innovation effect”. As shown by the second expression in (3.11), a higher entry fee induces the
foreign entrepreneur to increase her effort, which increases her probability to succeed, zjil > 0. If
both entrepreneurs succeed, with the foreign entrepreneur granted the patent for the innovation,

Int ' 1 reflects the expected cost of this

the government is left without the fee. The term —0.52
outcome.

The "foreign threat effect" and the "strategic innovation effect” can thus explain the down-
ward shift of the locus of the marginal revenue from the entry fee under integration, 77 nt! (1),
in Figure 3.2(ii). They can also explain the downward shift of the locus of the marginal revenue
from lobbying contributions, L™ (). Compare the last expression in (3.11) under integration
to the last expression in (2.7) under autarchy. From (2.7), we note that a higher entry fee
reduces the probability of entry fee with 2. < 0 under autarchy. From (3.10) the corresponding
impact on the entry probability under integration is

zentry — Zint’(l i Z*) + (1 . Zlnt)z*’ > z[nt’ < 0. (312)

T T T

(=) (+)

Equation (3.12) reveals that a higher entry fee will reduce the probability of entry less than it

Int’
-

reduces the probability of domestic entry: The term 2™ (1 — 2*) > zintl < 0 shows that raising

the entry fee to stop the domestic entrepreneur only works when the foreign entrepreneur fails
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* > 0 shows that when

(which occurs with probability 1 — z*). Moreover, the term (1 — z)z*

domestic entrepreneur fails (which occurs with probability 1 — z), the increase in effort by the
foreign entrepreneur (in response to the lower effort to by the domestic entrepreneur), will
increase the probability of entry, since the probability of foreign entry increases, zjfl > (. Thus,
lobbying to prevent entry becomes less efficient under integration.

However, the impact of integration on the entry fee is also under the influence of a "market
rent effect". If the rent that the incumbent lobby to protect under integration, I1£%(0) —T1{"¢ (k),
is significantly larger than corresponding rent they lobby to protect under autarchy, H‘;‘“t(()) —
Hf‘“t(k), the marginal revenue from lobbying contributions may increase under integration. In
addition, if the reward for the entrepreneur from succeeding is substantially higher under inte-
gration, TII (k) > IT4¥(k), the domestic entrepreneur may increase her effort, which increases
her success probability z/™(7), potentially even beyond the autarchy level, z(7). This may limit
the reduction of the marginal revenue from the entry fee under integration, or even increase it.
Thus, it follows that is only when the foreign threat effect and the strategic innovation effect
dominate the market-rent effect, that integration reduces the entry fee, 7/ < 74%_ Such a

case is depicted in Figure 3.2(ii).

The optimal entry fee under integration To close the discussion, it is useful to also derive

an explicit expression for the optimal entry fee under integration. It is then instructive to define

A" ag the ratio of the change in the entry probability and the probability that the domestic

entrepreneur enters successfully, resulting from an increase in the entry fee.

Zentry/

T <. (3.13)
win

ZE,T

)\[nt —

This ratio is illustrated in Figure 3.2(i). Note that the slope of the locus showing the probability

of entry 2¢™"¥(7) is smaller (in absolute value) than slope of the locus depicting the probability

that the domestic entrepreneur successfully enters, 25'"Y(7). This again follows from (3.10),

where the strategic innovation effect, z;'i/ > 0, dampens the reduction in the entry probability

zﬁntry/ (1), while it increases the reduction in the probability of entry by the domestic entrepre-

neur, zET/ (7). Moreover, the foreign threat effect discounts the reduction in the probability of
entry more heavily, 2/"(1 — 0.52*) < zI"(1 — 2*). Thus, from the strategic innovation effect
and the foreign threat effect, the ratio A’ must be less than unity.

From (3.13) and (3.9), we now obtain
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_ )\Int [ant(o) _ ant(k)]
1— 1/6%1'71(7_]7115) ’

rint (3.14)

where e (rInt) = — 28z rInt If we compare (3.14) with the corresponding expression for the

win
“E

A% Thus, even if incumbent

entry fee under autarchy 74" in (2.8), we note that A" < 1 =
losses would be greater under integration, this may not produce a higher entry fee since the
incumbents’ losses carry less weight in (3.14).'2 This lower impact of incumbent interests reflects
that the strategic innovation effect and the foreign threat effect makes lobbying by incumbents
less effective under integration.'?

We can now summarize:

Proposition 1. If the foreign threat effect and the strategic innovation effect dominate the
market-rent effect, integration will induce the government to reduce the entry fee for the entre-

preneur, TImte < pAut,

Whether incumbent losses from entry are higher in the integrated market than in autarchy
depends on the underlying assumptions in the oligopoly model. In the working paper version
(Douhan, Norbéick and Persson, 2009), we use a linear Cournot model and show that the larger
is the size of the foreign market and the fewer the firms by which it is served in autarchy, relative
to the home country, the more likely it is that the market rent effect dominates. Moreover, it
also can be shown that the market rent effect is dominated by the foreign innovation threat
effect and the strategic innovation effort effect, as long as the integrated product market does

not become too concentrated due to mergers and exits.

4. Consumer effects

Let us now relax the assumption of a purely rent maximizing government and allow the gov-
ernment to also take into account consumer effects. To highlight the effects, we once more take
the foreign policy as given. Starting with autarchy, C'S4%*(0) denotes the consumer surplus in
the pre-innovation state, C'S(k) the consumer surplus with entrepreneurial firm entry and « is

a preference parameter that shifts the importance attached to consumer welfare. Proceeding as

12We focus on the case where the strategic innovation effect is still limited so that z¢™"¥ < 0, and A"t € (0,1).
If A’ < 0, the government would subsidize entry.

B3 Furthermore, from (2.8) and (3.14), the probability of successful domestic entry — and hence realized entry
fees for the government — tends to be more elastic or sensitive to an increase in the entry fee under integration,.

. */ _Int
This can be seen noting that %™ (7/") = ¢(+7™) + %'
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in Section 3.4, the government’s objective function now becomes:

G(r) = T(r)+ L{(r) (4.1)

+CSA(0) 4 az(T)[CSAE (k) — CSA%(0)).

where again L;(1) = VA%(7) — Q4 and T(r) = z(7)7. It is reasonable to assume that
CSA% (k) > CS4%4(0) if an innovation implies lower production costs, or higher quality products
and if, at the same time, competition increases as a new firm enters product market competition.

The first-order condition becomes:

2+ 2l rAut —2L [II{"(0) — I (k) + o { S (k) — CSAH(0)}] =0 (4.2)
——
MR from entry fee MR from lobbying contrib net of consumer loss

Proceeding as in Section 2.4, we can obtain an explicit expression for the entry fee:

Awe 7H(0) — T (k) — o {CSA (k) — C54(0) }
B 1 — 1/g(rAut)

T

(4.3)

Turning to the integrated market, a symmetric argument means that the policy maker’s objec-

tive function in integrated markets (3.8) becomes:

maxG(r) = T™M™(r)+ Li(7) (4.4)

T

+a {CS"(0) + 2V (7)[CS (k) — CST0)]},

where LInt(7) = Vin(r) — QI and TI"(7) = 72%"(7) and we once more assume that
CSmt(k) > CSI™(0) > 0.
We can now examine how entry barriers are affected by integration. The first-order condition

is:

gwin g gwin' pint - Entry’ [t () — T (k) 4 o {CS™ (k) — CSH0)}] =0 (4.5)

MR from entry fee MR from lobbying contr net of consumer loss

Proceeding as in Section 3.4, we can again derive an explicit expression for the entry fee:

Tlnt B )\Im& [ant((]) _ Hf"t(k)] —« {CSInt(k) _ CSMt(O)}] (4 6)
- 1 — 1/8%1‘11(7-[7115) '

Let us compare the entry fee under autarchy and integration in (4.3) and (4.6). As before,
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MM < 1 = A gince lobbying is less

incumbent losses carry less weight under integration,
effective when the domestic entrepreneur competes with the foreign entrepreneur. This effect
reduces the entry fee under integration. However, a government that takes the consumer surplus
effect into account will internalize that an increasing entry fee will also reduce the expected
consumer surplus, since entry becomes less likely. How will this consumer surplus affect the
impact of integration on the entry fee? This will depend on how entry affects the consumer
surplus in autarchy and in the integrated market, respectively. It is plausible that the increase
in consumer surplus from entry under autarchy C'S4% (k) — CS4"(0) > 0 is larger than the
increase in consumer surplus from entry under integration C'S™ (k) — C.S'(0), since the effect
of the innovation and the presence of an additional firm increasing competition achieves the

largest reduction in consumer prices in the autarchy market (i.e. the less competitive market).

We can state the following proposition:

Proposition 2. Suppose that Proposition 1 holds for a purely rent maximizing government,
a = 0. A strictly positive weight o > 0 on consumer surplus will then reduce the difference
rAut _ pInt 0 if 84 (k) — CS4(0) > CS™ (k) — CST"(0), thereby making the negative

effect of integration on the entrepreneurial fee weaker.

Intuitively, a government that puts little emphasis on the consumer surplus will have rel-
atively high entry fees in autarchy. Such a government will then be more strongly affected
by an international integration, and will therefore reduce the entry fee more forcefully than a
government which already, pre-integration, uses low entry fees to promote competition to secure
consumer interests.

In the working paper version (Douhan, Norbéck and Persson, 2009), we also show that in
the Cournot model with linear demand and symmetric countries, it is verified that C.S™ (k) >
CS™(0) from the increase in output due to the cost-reducing innovation and the entry of an
additional firm. Moreover, it is also shown that C'S4“ (k) — CSA(0) > CS™™ (k) — CS™(0)
holds since the entry of an innovative entrepreneurial firm is more important in the autarchy

economy where the initial output is lower.

5. Incumbent innovation

In this section we will examine how the possibility for incumbents to innovate affects their
incentives to lobby, and how incumbent innovation affects our main results. To highlight the
new mechanisms, we simplify and assume that only one of the domestic incumbents innovates.

In the robustness section, we discuss innovation with multiple incumbents.

25



5.1. Autarchy

We first consider the case of autarchy and proceed as in Section 2 by backward induction.

5.1.1. Product market interaction (stage 4)

As before,we assume an unique stable Nash-equilbrium in product market actions from which
we define firms’ reduced-form profits. Let the reduced-form profit for firm j be Wf“t(ki, kg).
Reduced-form profits increase with the possession of an innovation, but profits decrease when
an innovation is held by a rival. In the event that the entrepreneurial firm succeeds (kg = k)
and enters, while the incumbent fails (k; = 0), the entrepreneur obtains the profit 74%(0, k),
while the incumbent receives the profit ﬂf“t((),k). When the incumbent succeeds and the
entrepreneur fails, profits are 7% (k,0) and W’g“t(k:, 0), while in the event where both firms fail,
profits are 7/%(0,0) and 74%¢(0,0). Moreover, profits are 7% (k, k) and w4 (k, k) when both
agents succeed. Finally, it is useful to denote Wﬁ‘?t(ki, kg) as aggregate profits of incumbent ¢’s
incumbent rivals.

To highlight the incumbent’s incentive to innovate to prevent entry, we assume the entre-
preneur cannot enter the market when the incumbent succeeds, 4% (0, k) > F > maut(k, k).14
We also discuss a setting without this assumption in the robustness section. From our assump-
tions on reduced-form profits, 7% (k,0) > w#4*(0,0) > 74 (0, k), where the latter inequality

ensures incentives for incumbent ¢ to lobby against entrepreneurial innovation.

5.1.2. Entry by entrepreneur (stage 3)

We thus assume k to be sufficiently large so that entry always occurs when the entrepreneur

succeeds with its innovation while the incumbent fails, Il (0, k) = ma¥ (0,k) — F > 0.

5.1.3. Innovation (stage 2)

We assume that the incumbent’s probability of success is determined by the same function as
that of the entrepreneurs, z(-). Let ¢ denote the innovation effort of the incumbent i and let e

denote the innovation effort of the entrepreneur, as before.

4 This occurs because of the increased competition but can also be supported by litigation costs, where in-
cumbency gives an advantage. If both succeed an incumbent obtains the profit 7;(k, k) — L, where L is a fixed
litigation cost. If the entrepreneur succeeds she will get the profit mg(k, k) — L — F, if entering in stage 3. Due
to the fixed entry cost F, there must exist an L such that m;(k,k) — L > 0 and 7g(k, k) — L < F.
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We can then write the entrepreneurs’ and incumbent’s maximization problems as follows:

maxVg" = [1—z()]2(e) [IE*(0,k) — 7] — y(e), (5.1)
m?sz-A“t = 2()mM (K, 0) +
[1 = 2()]{m"(0,0) — z(e) [7""(0,0) — 7" (0, K)]} =y (). (5.2)

Business stealing effect

The entrepreneur will only enter when she succeeds and the incumbent fails, which occurs
with probability z(e) [1 — z(¢)]. Note also that when the incumbent fails, she obtains the profit
74(0,0), net of the expected loss from when the entrepreneur succeeds, z(e) [7%(0,0) — 7*(0, k)] <
0. We label the latter term the expected business-stealing effect.

The first-order condition for the entrepreneur’s effort choice e and the first-order condition

for the incumbent’s effort choice ¢ are:

Aut
8‘3@; — L= 2] (0, k) — 7] — ¢l = 0 (5.3)
a‘/IAWf ! 1y, _Aut Aut Aut /
0 z,mi(k, 0) =z {m"(0,0) — z(e) [7{"*(0,0) — 77 (0,k)|} —y, = 0. (5.4)

~
Business stealing

Replacement effect

In (5.3) the marginal expected profit for the entrepreneur is [1 — z(¢)]z] [IP(k,0) — 7]. As
illustrated in Figure 5.1(ii), this term is depreciated by 1 — z(¢) since it is only when the
incumbent fails that the entrepreneur can enter. The marginal expected profit for the incumbent
in (5.4) contains two terms: The term z]7;(k,0) represents the increase in expected profit when
she succeeds and avoids entry. The second term represents a standard replacement cost: when
she succeeds the incumbent will replace the expected profit she would obtain under a failure.®

From (5.3), we note that marginal expected profit is decreasing in the effort of the incumbent,
%%Abit = —2/z, [wg (k,0) — T] < 0. Thus, innovation efforts are strategic substitutes for the
entrepreneur: if the incumbent increases her research effort ¢, she is more likely to succeed
2z} > 0, which reduces marginal expected profit. Thus, the reaction function of the entrepreneur
is downward-sloping, R';(e) < 0, as shown in Figure 5.1(iii), ending at the point Aut® which is
the autarchy equilibrium without incumbent innovation. However, research efforts are strategic
complements for the incumbent, so that the reaction function of the incumbent is upward-
sloping, R}(e) > 0. This follows from 82—8‘2; = 212 [r(0,0) — AU (0, k)] > 0. Intuitively, a
higher effort by the entrepreneur makes entry more likely, z/ > 0, which induces the incumbent

to increase her innovation effort to prevent entry.

"> The replaced expected profit can also be written z(e)m"*(0, k) + [1 — z(e)]x{*(0, k).
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Figure 5.1: Illustrating the interaction between the domestic entrepreneur and a domestic in-
cumbent in stage 2 under autarchy.
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The Nash-equilibrium is given from the intersection of the reaction functions at the point
Aut in Figure 5.1(iii). Write the Nash-equilibrium as a function of the entry fee, {e(7),¢(7)}
and assume stability. Then, since %’gf = —[1—2()]z. <0, €(r) <0 and /(r) < 0 must
hold. That is, when the entry fee increases, the reaction function of the entrepreneurs Rg(e)
will shift to the left in Figure 5.1(iii), reducing the research effort by the entrepreneur as well
as the research effort of the incumbent. With a lower research effort by the entrepreneur, the
incumbent faces a lower expected cost from business stealing, which induces the incumbent to
reduce her research effort.

Let z(7) = z(e(7)) be the reduced-form probability that the domestic entrepreneur succeeds

and let 2°(7) = z(¢(7)) be the reduced-form probability that the incumbent succeeds. We then

have the following Lemma:

Lemma 2. Increasing the entry fee T for the domestic entrepreneur reduces the effort by the
entrepreneur and the incumbent, reducing both the probability that the entrepreneur and the

. . . . ;!
incumbent succeeds with the innovation, z. = zlel. <0 and 2" (1) = z]i. >0

Proof. See, the Appendix B

To proceed, let y(7) = y(e(7)) and y*(7) = y(+(7)) be the reduced-form effort costs. Define
the aggregate incumbent profits as 14 (k, 0) = w4 (k, 0)+74% (K, 0), 1444 (0, k) = 7444(0, k) +
A% (0, k) and finally, T14%4(0,0) = 7%(0,0) +74%(0, 0). This gives the following reduced-form

expected profits:

Vé““t(T) = (1 — ZZ(T)) z(7) [H‘g“t(kz, 0) — 7'] —y(7),

VAU (r) = 24 ()T (K, 0) + (1 — 2(7)) [I*(0,0) — 2(r){II{4(0,0) — II{*(0, k) }] — o/ (7).
(5.5)

On a final note, let us show that incumbents have an incentive to lobby for higher entry fees
also in this setting. To see this, write the reduced-form expected profit for incumbents as

VAU (1) = Vi(u(7), e(7)). Differentiating in 7, we obtain

d‘/[Aut B 6V1Aut , aVIAut

! 0 5.6
dr ol (L_T) € (6_7) ” ( )
=0 (=)
where €. < 0 holds from Lemma 2 and where 8‘/52M = —[1 — 2%2L{11;(0,0) — II#“*(0,k)} < 0

from (5.2) since a higher entry fee reduces the expected loss from entry.
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5.1.4. Entrepreneurial policy (stage 1)

The objective function of the policy maker is G = T'(t)+L(7), where T'(t) = [1—2%(7)]z(7)7 since
the government only obtains the entry fee when the entrepreneur succeeds and the incumbent
fails, and L(7) = VA% (1) — Q4 with VA% (1) given from (5.5).

Using the incumbent’s optimality condition (5.3), the policy maker’s first-order condition is

oG

e (1- zi) [z 4 2.7] — 2z — (1- zz) 2l [H?“t(0,0) — I (0, k)] =0 (5.7)

MR entry fee MR lobbying contrib

The presence of the incumbent depreciates the marginal revenue from the entry fee, since the
government only collects the entry fee when the incumbent fails which occurs with probability
1 — 2*. The incumbent’s gain from lobbying is depreciated in the same way, since lobbying only
generates a gain when the incumbent fails. An additional incentive to raise the entry fee is
however present. This is the term —zi/ zT > 0 which reflects the fact a raise in the entry fee
will reduce the research effort of the incumbent, zi/ < 0 from Lemma 2, which will increase the
marginal expected revenue from the entry fee.

To proceed, define the variable

Zi z

Using (5.8), we can then rewrite (5.7) to obtain an explicit expression for the optimal fee under

autarchy:
Awe 177H(0,0) = TI4(0, k)
Aut _ : , (5.9)
where e(r4%) = —%TAM. Note that (2.8) and (5.9) are very similar: the only difference is

the term 6 which reflects the increase in the marginal revenue from a higher entry fee, as the

incumbent reduces her innovation effort.

5.2. Integration

We maintain the assumption that only one of the domestic incumbents innovates. Otherwise,
we use the same setting as in Section 3, with innovation and potential entry by a foreign
entrepreneur and competition in the product market from foreign incumbents. We also maintain
the assumption that successful innovation by the incumbent prevents entry. If the incumbent

fails and both entrepreneurs succeed, only the domestic or the foreign entrepreneur enters with
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a lottery selecting the winner. In the product market competition we now denote profits as
W§”t(ki, kg) or Wj[”t(k:i,kE*) depending on the nationality of the entrant. Note also that the
source of entry makes no difference for the incumbent, irrespective of it being the domestic or
foreign entrepreneur that enters, the incumbent receives the profit W{“t((), k). In stage 3, the
domestic or the foreign entrepreneur can, upon winning the innovation competition, enter the

market given that the incumbent has failed. We can then move straight to the innovation stage

2.

5.2.1. Innovation (stage 2)

Let ¢ denote the innovation effort of the incumbent and let e and e* denote the innovation effort
of the domestic and foreign entrepreneur, respectively. Then, proceeding as in Section 3.3, we

obtain the following expected profits

mSLXVE‘“t = [1—2(1)]z%" (e, e*) [Hg’”(o, k) —7] —y(e) (5.10)
n?xVA*“t = [1—2z(1)]z8" (e, e*) [H{E”* 0,k) — 7] —y(e) (5.11)
mLaxViA“t = z()w™(k,0) +

[1 = 2(0){mi"(0,0) — 2""¥(e, ) [} (0,0) — 7" (0, K)]} — y(2) (5.12)

Business stealing

where TIEY(0, k) = 7 (0,k) — F and TIEY(0, k) = 7 (0,k) — F. Maximization leads to the

following first-order conditions:

Vg

Vo — [ s (k) — 7] — vl =0, (5.13)

OV win' n —x

8; = [1—2()]zm, (IR (k) — 7] — gl = 0. (5.14)
8VIAUt 1 __Int 1y, _Int entr * Int Int !

5 = Al (k,0) =z {m™(0,0) — 2 (e, e7)[m™(0,0) — m" (0, k)]} — v, = (5.15)

The Nash-equilbrium defined by (5.13)-(5.15) can be written as an implicit function of the entry

fee, {e(7),e*(7),¢(7)}. Assuming stability, we then have the following Lemma:

Lemma 3. Increasing the entry fee T for the domestic entrepreneur, increases the effort by
the foreign entrepreneur (and the probability of successful foreign innovation), while decreasing
the effort level (and the probability of successful domestic innovation), z* = zl.eX > 0 and
ziml

= zlel < 0. The impact on the effort level of the incumbent (and the effect on the success

probability of the incumbent) is ambiguous, ' (1) = 2/t. § 0.
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Proof. See, Appendix. B

Lemma 3 shows that Lemma 1 still applies in a setting with incumbent innovation: a higher
entry fee reduces the effort of the domestic entrepreneur and increases the effort of the foreign
entrepreneur, decreasing the success probability of the former, while increasing the probability
that the latter succeeds. Intuitively, since the impact on the effort of the domestic and foreign
entrepreneur differs, this has an ambiguous effect on the expected business stealing effect from
entry, and hence an ambiguous effect on the incumbents effort choice.

Proceeding as in Section 5.1.3, we finally define reduced-form expected profits for the en-
trepreneur and the domestic incumbents (the innovating incumbent and non-innovating incum-

bents). These are as follows:

Vént(T) = (1 — ZZ<7')) zgm(T) [Hé”t(O, k) — T] —y(7),

Vi = @Ik 0) + (1 2(0) {1177(0,0) = = (r) 0, 0) — (0. )] = (7).
(5.16)

5.2.2. Entrepreneurial policy (stage 1)

The government’s objective function is again G(7) = T () + L™ (7), where T1™(z) = [1 —
2(7)]2%" (1) and LI (1) = V" (1) — Q" with V/"(7) given from (5.16). The first-order

conditions then becomes

% =(1- zl) [z 4 z}gTIT] — zfz%mT —(1- zl) zf"try, [Hf”t(O, 0) — ITi(0, k)] =0 (5.17)

The first-order condition (5.17) is similar to the first-order condition (3.9), where incumbent
innovation is absent. There are two noteworthy differences. First, the term (1 — z’) , wWhich
reflects the fact that domestic entry can only occur when the incumbent fails. The other is the
term —zi/ 2T which reflects the impact on the marginal revenue of the entry fee from the

change in innovation effort by the incumbent. To proceed we define the variable

-/

. L ywin
gyn =T “E 5.18
E Z;_ (1 — Zz) ( )
From (5.18), we can use (5.17) to obtain:
)\Int Hlnt 0.0 _H]nt 0.k
Tfnt: [ I ( ) ) I ( ’ )] (519)

1 win
1— b — 08

win
E

win’

zE’,-Tn 7 > 0 and M"™ < 1 is defined by (3.13). We are now set to compare

w
?E

win __
where 5" =
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the impact of integration on the entry fee with incumbent innovation in (5.9) and (5.19), to
the impact of integration on the entry fee without incumbent innovation in (2.8) and (3.14).

M <1 reduces the impact of lost

Regardless of incumbent innovation, we note that the term
incumbent rents under integration, reflecting the lower potency of lobbying under integration
due to the foreign threat effect and the strategic innovation effect. Thus, while additional effects

arise when allowing for incumbent innovation, our main result that integration can reduce entry

barriers for entrepreneurs in Proposition 1 holds also when allowing for incumbent innovations.

6. Robustness

In this section, we show that our main theoretical results also hold when relaxing several of the
assumptions in the model. We consider several extensions. First, we examine the case where
entrepreneurs can lobby. Second, we examine multi-entrepreneur entry and non-innovation
entry. Third, we allow for a global incumbent lobbying group that can simultaneously give
contributions to the domestic and the foreign policy maker. Fourth, we study the case of

entrepreneurial innovation for sale.

6.1. Lobbying by the entrepreneur

In practise, it is likely difficult for entrepreneurs to undertake lobbying activities due to financial
constraints and coordination problems. However, groups of potential entrepreneurs might have
wealth from other sources and it can therefore be interesting to examine what would happen to
the results if we assumed that the entrepreneur can lobby?

Allowing lobbying by the entrepreneur only changes stage 1 in the game. In Stage 1, lobbying

contributions under autarchy become:
L(7) = V() + Vg (r) — Q" — Q. (6.1)

Substituting (2.5) into (6.1) and using the entrepreneur’ optimality condition (2.4), one can

show that the autarchy fee 74" = arg max,{G(7) = T'(7) + L(7)} is simply:
AU = TI(0) — 17 (k). (6.2)
With lobbying by the entrepreneur under integration, lobbying contributions become:

LI(r) = Vi (7) + VA" (r) — Q" — D, (63)
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Proceeding as above and substituting (3.7 into (6.3) and using the domestic and foreign entre-
preneur’s optimality condition (3.4) and (3.5), one can show that the entry fee under integration
I = argmax, {G(1) = T (1) + L™ (1)}, is

Int

i _ )\Int [ant(0,0) _ ant(o, ]{)] _ (plntHE(k})

1— (plnt )

(6.4)

where /™ = 2% e*" > 0 and where A" < 1 is defined by (3.13). Also in this setting, A/ < 1
indicates the lower potency of lobbying under integration due to the presence of foreign threat
effect and the strategic innovation effect. With lobbying by the entrepreneur there is also an
extra effect which occurs as a higher entry fee reduces the probability that the entrepreneur
wins the R&D game (since a higher entry fee increases the foreign entrepreneur’s innovation
effort). Since this reduces lobbying income from the entrepreneur,—¢!™IIg(k) < 0, this tends

to reduce the fee.

6.2. Multiple entry and non-innovation entrepreneurial entry

In the main analysis, we have assumed that if both entrepreneurs are successful only one entre-
preneur can enter. Let us relax this assumption in a setting where incumbents do not innovate.
Of course, the full game then remains the same under autarchy. Under integration, however,
the innovation game in stage 2 and the policy choice in stage 1 is different. To take multiple
entry into account, we us use a slightly different notation for profits. Thus, let ﬂ%”t(kE, kg+) be
the reduced-form product market profit of the domestic entrepreneur and let TrJ]E’it(kE*, kg) be
the profit of the foreign entrepreneur. The expected profits of the domestic entrepreneur and

foreign entreprenecur can then be written as follows

maxVp = 2(e){II5"(k,0) — 7 — 2(e”) 5" (, 0) — 1" (k. k)]}
+(1 = 2(e)) {115 (0,0) — 7 — 2(e")[IIE"(0,0) — TIF*(0, )]}, (6.5)
maxV. = 2(e"){IE (k,0) — 7 — 2(e) [l (k, 0) — IIE" (k. k)]}

+(1 — 2(e){ITE¥(0,0) — 7 — z(e)[ITE(0,0) — IIEE(0, k)]}. (6.6)

ovg .
5o = 0. As before,

The Nash-equilibrium is given from the first-order conditions 86% =0 and

these conditions define Nash-efforts as functions of the entry fee, {e(7),e*(7)}. By calculation:

2
aaegi = —2'(e)/(e{I" (k, 0) — T (k, k) — [I13#(0,0) — T (0, K)]}.  (6.7)
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Thus, it follows if the condition TTE*(k,0) — T (k, k) > T1E(0,0) — IT£0(0, k) holds then
% < 0. Since the same condition holds for % < 0, it follows that if the loss from a
successful rival innovation is larger when the firm succeeds with its own innovation than when
she fails to with her own innovation, efforts are strategic substitutes. Then, Lemma 1 holds, so
that ¢/(7) < 0 and e*'(7) > 0. In most oligopoly models, it is also the case that a firm is more
hurt by stronger competition when it has large sales. This is the case in the Linear Cournot
model, where succeding with the innovation brings a low marginal cost which boosts sales. The
price reduction from stronger competition when the rival succeeds, then affects more units when
the firm succeeds than when it fails.

Define 2™ (1) = z(e(r))and z*(7) = z*(e(r)) as reduced-form success probabilities. The

expected reduced-form profit for incumbents now becomes:
Vr(r) = TI7™(0,0) — 2" () [T (0, 0) =TI (k, 0)] — 2" (7) 2" () (117" (k, 0) — 1} (k, k)] (6.8)

where 2¢""Y(7)is given from (3.6). Turning to stage 1 the government then maximizes the ob-
jective function G(7) = 2™ (1)7 + V™ (7) — QI"t. The optimal entry fee, 7/ = arg max, G(1),

is:
~Int

e A0 — 1] + W, 0) — TG ) 69
1— 1/8%271(7_17115) :
where A" = Z < 1 from (3.6) and where ¥ = 2*+Zt2 = 0 is ambiguous from the strategic

Int/ Int/
zz" zint >

Mt < 1 illustrates how

innovation effect, zi/ > (0. Nevertheless, also in this setting the term
lobbying for lower entry fees is less effective due to the presence of foreign threat effect and the
strategic innovation effect under integration.

In the main analysis, we have considered entry built upon innovation. We could also con-
sider small scale entry where an innovation is not necessary for entrepreneurial entry. The
entrepreneur will then enter if the entry profit covers the entry cost. Moreover, it is easily seen
that the model also applies to the case of multiple entry. Entry takes place until the last entre-
preneur cannot cover its investment costs. Then, it follows that the rest of the model stands as
above and that our results carry over to the case of non-innovation entrepreneurial entry and
multiple entry. The difference will be that the size of the effects identified might be smaller due

to the non-innovation-entry and multiple entry which both reduce the rents to be captured in

the market.
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6.3. Multiple incumbents innovating

It is tedious but straightforward to show that allowing for innovation by multiple incumbents
does not qualitatively change our main result that foreign competition in R&D tends to reduce
entry barriers. Multiple incumbents innovating brings additional strategic effects. If we where to
assume multiple domestic incumbents and these where symmetric, Lemma 3 and our discussion
in Section 5.2.2 would apply so that lobbying to prevent domestic entry would again be less
effective due to foreign competition. Things would be more complicated if foreign incumbents
were also to innovate. However, in this setting as well, the foreign threat effect and strategic

innovation effect would limit the potential to lobby to prevent entry.

6.4. Global incumbent lobbying

Now, relax the assumption that incumbents can only lobby their domestic policy maker. Instead,
assume that incumbent firms come together as one global lobbying group, giving contributions
to both the domestic and the foreign policy maker. As previously, entrepreneurs are restricted
to only lobby against their own policy maker and the policy maker once more takes the other
policy maker’s fee as exogenous. In the case of symmetric countries, it is easily realized that
the problem, and the optimal fee, are the same in both cases: If policy makers take the other
country’s fee as given, and countries are symmetric, under the assumption of no communication
between delegates, the optimal fee in integrated markets does not change when incumbent firms

are allowed to lobby against both policy makers.!

6.5. Entrepreneurial innovations for sale

In the analysis, we have assumed that entrepreneurs enter the market. In practice, we observe
that entrepreneurs often sell their innovation. Indeed, we observe a significant amount of inter-
firm technology transfers, ranging from joint ventures and licensing to outright acquisitions of
innovations.'” However, it can be shown that our identified mechanism is still valid as long as
there is bidding competition over the innovation. The reason is that the entrepreneur then exerts
similar negative externalities as in the case of entry, and globalization affects these externalities

in a similar fashion.'®

Y6For a proof, see working paper version Douhan, Norb#ick and Persson (2009).
1"Granstrand and Sjslander (1990) present evidence from Sweden and Hall, Berndt and Levin (1990) present
evidence from the US of firms acquiring innovative targets to gain access to their technologies.

8For a proof, see the working paper version Douhan, Norbéck and Persson (2009).
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7. Econometric Analysis

The prediction emerging from Proposition 1 suggests that globalization in terms of the inte-
gration of markets can reduce the domestic entry barriers for entrepreneurs. As shown by
Proposition 2, this effect may also be stronger in countries where governments have stronger
preferences for rent extraction. To examine these predictions, we now turn to an empirical
analysis of how barriers to entry are affected by a country’s international openness. Descriptive

statistics for all variables involved are found in Appendix Table A.1.

7.1. Econometric Model

To examine Proposition 1, we will estimate a reduced-form model of how the international
openness of a country affects the cost of entry for domestic entrepreneurs. For country i, at

time ¢, we have:
Entry_barrier;; = ag + o1 Globalization; ; + Xg,tﬁ +79;i+ 7+ e, (7.1)

where Entry_barrier; ; is the entry cost, Globalization; s is proxied by measures of globalization,
X is a vector of controls, ; is a country-specific effect, 7, is a time-specific effect and w;; is the
usual error term. From Proposition 1, the entry barriers should be negatively correlated with
measures of globalization, a; < 0, when the market rent effect is dominated by the foreign threat
effect and the strategic innovation effort effect. However, if the market rent effect dominates the
foreign threat effect and the strategic innovation effort effect, the sign is reversed, ar; > 0. We
discuss all variables affecting entry barriers, the choice of proxies and the data in the sections
below. Descriptive statistics are presented in the Appendix, Table Al.

To examine Proposition 2, we will augment (7.1) and compare the impact of globalization
in countries with high and low corruption where rent-seeking governments should be associated

with a higher level of corruption:

Entry_barrier;; = oo+ arGlobalization;; + cg Corruption; ; +
(+)

agCorruption;; x Globalization; s + X, ,8+v; + v, + €ir. (7.2)
(=) 7

As shown by Proposition 2, we would expect countries associated with a higher level of corrup-
tion to have higher entry barriers, but also to be more strongly affected by globalization, ais > 0

and ag < 0. The argument is that governments in countries with a high level of corruption are
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less likely to care about consumer welfare.

Our approach of proposing a correlation running from globalization to entry barriers differs
from the previous literature which has used entrepreneurial polices acting as an explanatory
variable. Table A.2 provides an overview. For instance, the level of entry barriers has been
found to be a very good predictor of the level of corruption (Svensson 2005). Entry barriers
have been discussed as a factor determining how adept a country is to use trade liberalization
to generate growth (Freund and Bolaky, 2008; Fisman and Sarria-Allende, 2010). In addition,
entry barriers have been found to have a strong negative effect on sector-level productivity and
dynamics (Klapper et al., 2006; Barseghyan, 2008). As compared to (7.1) and (7.2), previous
studies have used entry costs as an explanatory variable.!?

While our idea of a negative correlation between entry barriers and globalization is novel,
such a correlation may be driven by factors unrelated to the theory we propose. We try to
deal with this in a number of ways. First, we include country-specific effects and time-specific
effects and use the country-specific time variation in entry barriers, whereas previous studies
have used data for one year, frequently the data for 1999 used in Djankov et al. (2002). Second,
we will try to control for an omitted variable in the form of a general country-specific trend in

institutional quality.

7.1.1. Dependent variable: Entry barriers

To proxy the cost 7 levied on entrepreneurial entry, we will use data from the World Bank’s
Doing Business project. The World Bank’s Doing Business project was initiated by Djankov
et al. (2002), and collects country-level data on regulations affecting the start-up of a limited
liability company. Djankov et al. (2002) collected data for a sample of 85 countries in 1999.
The extension of this project has collected data for 183 countries since 2003 and up to 2010.2°

We use of three measures of entry regulation from the World Bank: (i) the number of different
procedures that a start-up firm needs to go through to get legal status to operate as a firm (ii)
the time it takes to obtain legal status to operate as firm (measured in business days) and (iii)
the cost of obtaining legal status where these costs cover all identifiable expenses to obtain legal
status. Importantly, unofficial costs due to corruption and costs pertaining to bureaucratic
inefficiencies are not considered. To control for differences in the level of development, the

official cost for setting up a new business is scaled by country per capita income. To adjust for

9Measures of openness may be endogenous if a reduction in entry barriers leads to the entry of export-oriented
firms affecting measures of openness as suggested by the recent trade literature of heterogenous firms (see, for
instance, Helpman, Melitz and Rubinstein, 2008). In the literature on corruption, there is also an established
link between entry barriers and the level of corruption (see Svensson, 2005).

20Data lso exists up to 2012. However, our main measure of openness in terms of the KOF Index is only
available up to 2010.
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the skewness in the distribution, we take the log of the cost to start a firm, and the number of
business days to start a firm. We treat the number of procedures as a discrete variable, as the

latter variable varies much less than the number of business days.

7.1.2. Explanatory variable: International market integration

We use the KOF Index provided by the Swiss Federal Institute of Technology in Zurich to
measure the international integration of product and innovation markets. The KOF Index was
recently updated and is available for over 200 countries for the period 1999-2010. 2!

The KOF index captures economic, social and political aspects of globalization. The main
components of the economic parts are trade flows and in- and outflows of direct and portfolio
investments. The social parts build on information on international personal contacts and infor-
mation flows. Political globalization is measured by membership in international organizations
and participation in UN missions. The KOF index is described in detail in Appendix Table A.3.

The globalization that we have theoretically depicted contains the integration of both prod-
uct and innovation markets. To the best of our knowledge, there exists no established method-
ology in the literature on how to separate product and innovation market integration. Thus, our
explanatory variable will be the aggregate index. Figure II shows a strong negative correlation
between the KOF Globalization Index and our three measures of entry barriers, giving some

initial support for Proposition 1.

7.1.3. Other covariates

The cross-country effect of openness Open;; on entry barriers Entry_ cost; in (7.1) is likely to
be confounded with a range of variables. Among these, the features of the overall institutional
setup (formal-legislative as well as their implementation) stand out as the most serious ones.
In our main specification, we therefore control for country-specific effects, ~;.

However, institutions may change over time affecting both the level of globalization or
openness and the barriers to entry. Observed reductions in entry fees might then simply reflect
a general change in institutions towards market orientation and not be driven by international
integration. Increased openness may occur simultaneously as a change in government preferences
towards reducing taxes, reducing government intervention, or conducting financial deregulation.
Entry costs may be reduced due the government’s change in stance towards market intervention,

but may also be directly reduced due to such reforms. To control for this omitted variable

21Tn our working paper, we also use the CSGR Index provided by University of Warwick. Data for the CSGR
Index is only available from 1999 to 2004 and covers about 120 countries. Results are qualitatively similar for
the KOF- and the CSGR indices, albeit standard errors are larger with the CSGR Index due to a much smaller
sample. Examples of previous studies using these indices include Dreher (2006) and Joyce (2006).
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PANEL A:
Correlation between openness and Barriers to Entry, as measured by cost.
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Figure 7.1: Illustrating the negative correlation between entry barriers and globalization.
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problem, we use broad measures intended to capture the extent to which a country’s institutions
are aligned to free-market solutions. In our preferred specification, we also add time-specific
effects, ~,, to control for broad macroeconomic changes that may affect both entry regulation
and globalization.

We first apply an average of selected components of the Heritage Foundation index of eco-
nomic freedom. These include fiscal freedom (a measure of the tax burden imposed by the
government), government size (defined as government expenditures as a percentage of GDP),
financial freedom (a measure of banking efficiency as well as a measure of independence from
government control and interference in the financial sector) and protection of property rights
(assessment of the ability of individuals to accumulate private property, secured by clear laws
that are fully enforced by the state). We use a simple average of these components as our
measure of institution. We also examine the impact of the individual components.

To further control for changing institutions, we also apply several indices of governance avail-
able from the World Bank. These include rule of law, regulatory quality and political stability.
When examining Proposition 2 by estimating (7.2), we also include a measure of corruption
which is taken from the World Bank as an interaction variable with openness. Kaufmann,

Kraay and Mastruzzi, (2007) describe these World Bank indexes in more detail.

7.2. Results

We first run different specifications of the model in eq 7.1. Table I contains three different panels,
one for each measure of entry regulation/barriers. Panel A displays the results for entry barriers
as measured by log of the official direct cost to start a firm (cost). As shown in the first column
of panel A, openness is highly correlated with entry barriers across countries. The significantly
negative coefficient shows that high globalization level is correlated with low costs of starting a
firm. Adding a control for other institutions in column (ii), the effect of openness is somewhat
decreased but still highly significant, where better institutions also have a significantly negative
effect on the entry cost. Adding year dummies in (iii) or country dummies as in (iv) does not
change these results. However, when controlling for country-specific as well as time-specific
effects the estimated coefficient for openness is not statistically significant.

In panel B we measure entry regulation by the log number of days to start a firm (time).
Again, openness is highly correlated with entry barriers across countries. Across all specifi-
cations there is a consistent negative correlation, and the estimated coefficient for openness is
significant at the one percent level across all specification, including our preferred specification

with country- and year-specific effects. That is, when controlling for common macroeconomic
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trends and institutional quality, when globalization increases over time in a specific country, it
is associated with a decrease in the time required to start a firm.

In Panel C in Table I entry regulation is measured in terms of the number of procedures
required to start a business (Procedures). Since the number of procedure is a discrete count
variable, we use a Poisson regression in Panel C.22 The pattern is the same as when entry regu-
lation is measured in terms of the number of days it takes to start a firm - there is a consistent,

highly statistically significant, negative correlation between openness and entry regulation.

—— [TABLEI]

In Table II we further explore our preferred specification country fixed effects and year fixed
effects. Specifications (i)-(v) in Panel A measure entry regulation as the log number of days to
start a business (time). Specifications (vi)-(x) in Panel B measure entry barriers as the number
of procedures required to start a firm (Procedures). We omit the official direct cost as measure
for entry regulation as this did not produce a significant partial correlation with country fixed
effects and year fixed effects in Table I. As can be seen, we consistently find a negative and
significant effect of openness on entry regulation across almost all specifications. We first add
the full list of indices from the Heritage foundation controlling for institutional changes in
government policy. In specification (ii) we note that fiscal freedom has a negative significant
effect on the number of days to start a firm. This is also the case for financial freedom and
property rights. The remaining index for government size has no statistically significant effect.
In specification (iii)-(v), we use the governance indicators from the World Bank. As these are
highly correlated, we only use them separately. We find a statistically significant negative effect
of regulatory quality on the time to entry, but no effect from the other institutional measures.
Regulatory quality in specification (iv) also renders the coefficient of openness insignificant.
Inspecting columns (i)-(v) in Panel B, where we measure entry regulation from the number of
procedures to start a firm (Procrdures), we find very similar effects. In particular, openness is
negatively correlated with the number of procedures to start a business across all specifications,

with estimated coefficients which are all significant at the one percent level.

— [Table I1]

22We also estimated Panel B with a poisson regression. This produced very similar results.
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The broad negative correlation between the broad KOF Index of globalization and entry
regulation in Tables I and II is consistent with the theory when the market rent effect is domi-
nated by the foreign innovation and strategic innovation effort effects, as shown in Proposition
1. When entry regulation is measured as the log of the number of days to start a firm and,
in particular, when entry regulation is measured by the number of official procedures needed
to start a firm, we find a strong persistent negative correlation between entry regulation and
globalization. When measuring entry regulation as the cost to start a firm, we do find a negative
statistically significant correlation when controlling for institutions and country-specific effects.
However, when adding a common time-specific effect the estimate of the correlation between
openness and the official direct cost to start a firm is less precise.

A reason for this asymmetry might be that the official direct cost of entry does not include
red tape costs of entry. The number of procedures and the number of days to start a firm may
be closer to the latter costs, which may be politically easier to invoke since they could be argued
to serve other purposes such as health and safety. The stronger results when entry regulation
is measured in the number of procedures and in the number of days to start a firm then suggest
that incumbents lobby for such "red-tape" entry barriers, and that competition from foreign

entrepreneurs under integration makes this less worthwhile.

Rent seeking governments Proposition 2 shows that globalization in terms of increased
openness should have a stronger effect on the entry barriers erected by governments with stronger
preferences for rent-shifting. To investigate Proposition 2, we employ interaction effects between
openness and corruption. To alleviate the concerns of endogeneity, we construct dummy vari-
ables for corruption levels above the mean. The regression results are reported in Table IV,
are, however, mixed. The dummy for high corruption and the interaction between openness
and high corruption come out as statistically significant when entry regulation is measured by
the number of procedures required to start a firm in Panel C. Consistent with Proposition 2,
countries that score higher on the corruption index are then those with the largest negative
effect on the cost of entry from being more open. However, the estimated coefficients indicating
the correlation between entry regulation and the interaction of high corruption and openness
is not significant when entry regulation is measured by the official cost or the number of days

required to start a firm in Panels A and B.

— [TABLE I —
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7.3. Robustness

Considering the heterogeneity in our country sample, it might be suspected that the observed
effect of openness on entry barriers pertains to some sub-sample or is driven by outliers. The
first two columns of Table IV show estimates for a sample where the income bottom or top
20-percentile of the sample have been dropped. This does not change the results: we still find
a significant negative correlation between entry regulation in Panel B, where entry regulation
is measured by the number of days required to start a firm, and in Panel C, where entry
regulations is measured by the number of procedures needed to start a firm. In Panel A, where
entry regulation is measured is captured by the cost to start a firm, there is no significant
correlation.

Next, some countries that have been subjected to aid programs have been forced to comply
with some institutional improvement program. One concern is that this creates a spurious
relation between entry costs and openness for some countries. As a robustness check, we exclude
sub-Saharan countries from our sample in column (iii). This experiment renders the coefficient
of globalization on entry barriers measured by the official start-up cost in Panel A significant,
with a negative sign. The impact of openness on the number days required to start a firm in
Panel B and the number of procedures in Panel C remain negative and highly significant.

Finally, our data on entry costs is collected both from the 1999 Djankov et al. (2002) sample
and from the more recent extensions of the survey beginning in 2003. There might be some
concerns about changes in the measurement driving our result. In column (iv), we exclude
observations from the older sample, which reduces statistical significance. However, in Panel
C openness is negatively correlated with the number of procedures to start a firm, with an

estimated coefficient which is significant at the one percent level.

—— [TABLEIV] —

8. Conclusion

Industrial policy worldwide has shifted attention towards small and entrepreneurial firms. Our
analysis explains this as an endogenous response to the ongoing international integration of
product and innovation markets. In more open economies, it becomes more difficult to protect
the profits of incumbent firms from independent innovators, and innovation efforts become
more intertwined across countries, thus making foreign entrepreneurs more aggressive. This

reduces the incumbents’ incentive to pay for protection against the domestic entrepreneur,
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hence reducing the entry barriers. Data from the World Bank on entry regulation, support our
theory by indicating a strong negative correlation between openness and the degree of barriers
to entry into entrepreneurship.

We find some evidence for a second prediction of our theory in that the reduction of barriers
to entry into entrepreneurship is larger in more corrupt countries. Consequently, the ongoing
process of international agreements on trade and investment such as WTO agreements (e.g.
TRIPS), and the enlargement of the EU single market program might be of particular benefit
for entrepreneurs and consumers in the most corrupt countries.

International market integration can also make policies more anti-entrepreneurial. When
integration is accompanied by merger and exit waves, and increased access to foreign markets
for large domestic incumbent firms, incumbents’ profits may increase to such an extent that their
willingness to pay to protect their market increases. Globalization may then shift policy towards
increased entrepreneurial barriers. Consequently, if entrepreneurial activity is considered to
have positive externalities on societies in general, policies preventing internationally integrated
markets from becoming too concentrated seem warranted. Moreover, studies identifying which
type of market integration has a positive impact on entrepreneurial policies, and under which
circumstances, seem to be a promising avenue for future research.

What other factors could explain the recent trend towards pro-entrepreneurial policies? One
potential explanation is the increased importance of international policy benchmarking. The
inception of new indices, such as the Doing Business index, is likely to make governments more
prone to evaluate their policy relative to other countries. The existing entrepreneurship litera-
ture has typically explained the shift towards more pro-entrepreneurial policies as a consequence
of the increased advantage of small scale activities and technological development favoring small
scale production (Achs and Audretsch, 2005; Loveman and Sengenberger, 1991; Baumol, 2002).
These explanations do not contradict our explanation, but rather compliment with our political
economy explanation. Exploring this interaction in detail is left to future research.

Another interesting extension would be to assume that each incumbent lobbies indepen-
dently. In the current version they can act together without coordination cost. In such an
extension incumbents will face a free rider problem reducing their lobbying activities. We leave
it to future research to examine how integration would affect entry barriers in a setting with

such a free riding problem present.
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9. Appendix

9.1. Proof of Lemma 1

Differentiate the first-order condition for the domestic and foreign entreprenur, (3.4) and (3.5),

in e, e* and 7 and rewrite in matrix form. This gives

82 VE 82 VE 6/ _ 82 VE
Oe? Odede* T _ OedT (9 1)
22V, 9%V, rl ’ ‘
ey ex 0
Oe* e Oe*2 T
Vs _ : .
where o5 = 0. Define the determinants:

Pve 9V 0%V 9%V Ve _ 0%Vg
2 * * 2
Dy = Oe dede 7De _ Oedt Oede >De* _ Oe OedT (9'2)
Vs 0%V 0 02V« 0%V« 0
de*de Oe*? Oe*2 de*de

Then applying Cramers rule, we obtain

’ De _(?92‘8/ (?dv?
edT Ode*
e, = —=—7———xZ0 9.3
Do _ G Gt
ol € e*de_JedT
ey = = >0 9.4
. D, D, (9-4)

P 2
since 6;6‘3/’;3 < 0 and %26—‘*/? < 0, 88 e‘:’g; < 0 and Dy > 0. The latter must hold in order for the

Nash-equilibrium in (3.4) and (3.5) to be stable. To see this, note that

2 2
VeV Ve Ve Ve 0V [ TR ©5)
177062 0e2  De*de Dede*  De*Oe Dede* | Vir 0°Vi '
Ode*Oe Oede*
Since ?9?%2 < 0 and gzgf* < 0, Dy > 0 implies

Ve 9*Vp
de?  _De*?

D2V PV 1 (9:6)
Oede* Qe*de

Differenting (3.4) and (3.5) to derive the slopes of the reaction functions R'y. () = 4= R ()

_ _0%Vg 1 0%VE
Re(e) 0e? | dede*

Vg 0%V / _ de*
- 86*86/ Oe*2 <0 and RE(G) — de

and re-arranging (9.6), we have

Vg 0% Vs 0% Vs Vg
Oe? Je*de _ Oe*de __Oe? / /

Dy >0= 2 B T v v, <= Ry (e) > R%(e). (9.7)
dede* Oe*2 Oe*2 dede*

With the reaction functions downward sloping in the e — e* space, D1 > 0 implies that the

reaction function of the domestic entrepeneur intersects the reaction function of the foreign
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entrepeneur from above. But this is what is required for the Nash-equilbrium to be stable (see,

Vives, 1999). Thus, since e, < 0 and e > 0 holds from (9.3) and 9.4, we have

r_ xl Ikl
zy = ziel <0< zX = zl.el. (9.8)

9.2. Proof of Lemma 2

Proceed as in the previous section. Differentiate the first-order condition for the domestic
entreprenur and the domestic incumbent, (5.3) and (5.4), in e, ¢ and 7 and rewrite in matrix

form. This gives

82 VE 82 VE el _ 82 VE
Oe? Oed T _ OedT (9 9)
82‘/7; 82‘/7, L/ 0 :
Ou0e o2 T
here 2Vi — fine th inants
where 751 = 0. Define the determinants
Ve  9*Vg _0%Veg  O*Vg Vg _ 9%Vg
2 2
D2 _ Oe Oedt aDe _ OedT et 7DL _ Oe 0edT ) (910)
2%V, 9%y 0 2%V; 2%V; 0
e 012 012 OLoe

2 27/ .- 2
Note that 882/2’3 < 0and %—L‘Q/L < 0 by the second-order conditions. Moreover, we have 9Ve <0<

OedL
92V, _ 9%V 8%V, 8%V, 8%Vg 9V 9%V,

S9¢ as explained in the text. But then Dy = 52 52 — e gegr > 0> De = — 55852 <0
must hold. Finally, D, = %‘f% < 0. Again, applying Cramer’s rule, we have
D
e = D—Z <0 (9.11)
D
U= D—; <0 (9.12)

Note, finally, that differenting (5.3) and (5.4) to derive the slopes of the reaction functions,

. 2%V, 9%V, —
gives Rl(e) = %"Ri(e) = —3o5:/ 3% < 0 and R(e) =

R'zp(e) < Ri(e) as shown in Figure 5.1(iii). Stability of the Nash-equilibrium then requires that

d _ _9*vg /9% .
d_(La"RE(e) - BeZE/ 868];: < 0, so that
the reaction functions in Figure 5.1(iii) are not too steep (see Vives, 1999).

9.3. Proof of Lemma 3

From Section 5.2.1, equations (5.13)-(5.15) define the Nash-equilibrium as a function of the
entry fee, {e(7),e*(7),¢(7)}. Differenting the first-order conditions (5.13)-(5.15) in e, €*, ¢ and

T, gives:
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82 VE 82 VE 82 VE 6/ 02 VE
Oe? dede* dedt T 0edT
Vs 0?Vgx 0%V A
Oe*Oe Oe*?2 de*OL €r 0 (913)
82 Vz 82 Vz 82 V1 [// O
O10e dude* BRI T

The stability of the Nash-equilibrium requires that the Hessian H is i negative definit (see Vives,

1999):
0%Vgy 92Vy 02Vg
Oe? dede* dedL
_ Vs 0?Vgx 0%V«
H= Ode*de Oe*2 de* oL (914)
9%V, 9%V, 3%V,
Ou0e OL0e* o2
To explore the conditions for this to hold, define the determinants
9?Vg 9’Vg 9?*Vg
el | 2 K
— | e — e ede* — o o o
Ds He2 ’D4 P?Vigx  PVge |’ Ds de* e Oe*? Oe*OL (915)
Oe*de Oe*?2 52V 92V 92V,
OL0e OL0e* L2
The Hessian H is in (9.14) negative definite if D3 < 0, Dy > 0 and D5 < 0. Note that <0

and & VE* < 0 hold from the second order conditions. Thus, D3 < 0. It can also be checked
that 5 egf < 0 and % e‘*/g; < 0. Then, note that D > 0 must hold for the stability of the Nash-

equilbrium without incumbent innovation in (9.1). But then it must be that Dy = (1—2°)D; > 0.

Define the determinants:

?Vyg  0%Vg PV Vg
_ Oe? Oede* o 0e* O, Oe*?2
Do=| Jo WU, Dy =| P00 0 (9.16)
0L0e dioe* OL0e dioe*
We then have
9%V, OV Vg
D — -1 3+3_’LD 1 243 YD -1 1+3Y Y&
5= (P GE Dt (FU)T G5 De+ (21 e Dr
9%V, 0%V 0*Vg
= Dy — —D 9.17
? (43 oo Bean T (9.17)

(=)

(=)

(=)

A sufficient condition for Dg > 0 to hold is then that Dg < 0 and D7 > 0. If this is not fulfilled,
Ds < 0 holds if the first term in (9.17) is sufficiently large (in absolute value).
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Assuming D5 < 0 and using Cramer’s rule, we finally obtain
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TABLE I

MAIN RESULTS, EFFECTS ON ENTRY REGULATION FROM OPENNESS

(1) (i) (iii) (iv) v)
Panel A: cost
Openness -5.08%** -4 74 ** -4 74%%* -5.60%** -1.04
(0.17) (0.18) (0.18) (0.86) (1.00)
Institutions -0.028%** -0.030%** -0.020* -0.028***
(0.0049) (0.0048) (0.010) (0.010)
Observations 1,064 1,031 1,031 1,031 1,031
R-squared 0.454 0.476 0.493 0.177 0.334
Panel B: time
Openness -1.70%** -1.56%** -1.55%%* -5.18%%* -2, 14% %%
(0.12) (0.12) (0.12) (0.66) (0.77)
Institutions -0.015%** -0.016%*** -0.011** -0.015%**
(0.0027) (0.0026) (0.0050) (0.0051)
Observations 1,075 1,042 1,042 1,042 1,042
R-squared 0.178 0.208 0.275 0.188 0.331
Panel C: Procedures
Openness -0.80%*** -0.81%*** -0.80%*** -2, 10%%* -1.03%***
(0.049) (0.053) (0.052) (0.33) (0.34)
Institutions -0.0018 -0.003 1 #** -0.0031 -0.0065%**
(0.0012) (0.0011) (0.0025) (0.0024)
Observations 1,075 1,042 1,042 1,042 1,042
Pseudo R-Squared 0.050 0.054 0.069
Countr y fixed effects No No No Yes Yes
Year fixed effects No No Yes No Yes

Robust standard errors in parentheses. *** indicates p-value<0.01, ** p-value<0.05 and * p-value<0.1. Panel A
and B are estimated using OLS and Panel C with Poisson regression. The variable cost is log of the official cost
incurred in the process of starting up a new firm as a share of the country's GDP per capita. Costs include all
identifiable official expenses. The variable time is the log of the total number of days required to register a firm.
The variable Procedures is the total number of procedures required by law to register a firm.



TABLE II
MAIN RESULTS WITH ALTERNATIVE INSTITUTIONS CONTROLS

Panel A: time Panel B: Procedures

(1) (i1) (ii1) (iv) (v) (1) (i1) (i) (iv) v)
Openness -2.14%%* -2.05%**%  _] 99** -1.47 -2.31%* -1.03%%* -0.95%**% ] 15%%* (. 96%**k -] 24%**
0.77) (0.77) (0.89) (0.91) (0.91) (0.34) (0.33) (0.35) (0.36) (0.35)
Institutions -0.015%** -0.0065***
(0.0051) (0.0024)
Fiscal Freedom -0.0068** -0.0032%*
(0.0030) (0.0013)
Government Size 0.0020 0.0019
(0.0030) (0.0013)
Financial -0.0047** -0.0019%*
Freedom
(0.0022) (0.0011)
Property Rights -0.0071* -0.0044**
(0.0041) (0.0017)
Rule of Law 0.24 0.026
(0.21) (0.085)
Regulatory -0.52%%* -0.19%*%**
Quality
(0.17) (0.068)
Politcal Stability 0.15 -0.0034
(0.11) (0.045)
Observations 1,042 1,042 992 992 825 1,042 1,042 992 992 773
R-squared 0.331 0.338 0.314 0.329 0.325
Country fixed Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
effects
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses. *** indicates p-value<0.01, ** p-value<0.05 and * p-value<0.1. Panel A is estimated using OLS and Panel B with Poisson
regression Note: Panel A is estimated using OLS and Panel B with Poisson regression. The variable time is the log of the total number of days required to register
a firm. The variable Procedures is the total number of procedures required by law to register a firm..



TABLE III

INTERACTION BETWEEN OPENNESS AND LEVEL OF CORRUPTION

Panel A: Panel B: Panel C:
VARIABLES cost time Procedures
Openness -0.35 -0.67 -0.50*
(1.25) (0.98) (0.30)
Institutions -0.015 -0.020%** -0.0047%**
(0.010) (0.0049) (0.0022)
High Corruption 0.28 0.28 0.23%*
(0.42) (0.34) (0.10)
OpennessxHigh Corruption -0.019 -0.15 -0.37*
(0.69) (0.52) (0.21)
Observations 950 959 959
R-squared 0.295 0.323
Country fixed effects Yes Yes Yes
Year fixed effects Yes Yes Yes

Robust standard errors in parentheses. *** indicates p-value<0.01, ** p-value<0.05 and *
p-value<0.1. Panel A and B are estimated using OLS and Panel C with Poisson regression.
The variable cost is log of the official cost incurred in the process of starting up a new firm
as a share of the country's GDP per capita. Costs include all identifiable official expenses.
The variable time is the log of the total number of days required to register a firm. The
variable Procedures is the total number of procedures required by law to register a firm.



TABLE IV

ROBUSTNESS CHECKS
(1) (i1) (ii1) (iv)
Panel A: cost
Openness -0.97 -1.56 -1.95%* -0.51
(1.12) (1.01) (1.11) (1.07)
Institutions -0.033%** -0.018%*** -0.015%* -0.016
(0.012) (0.0060) (0.0059) (0.010)
Observations 828 913 823 950
R-squared 0.348 0.359 0.394 0.289
Panel B: time
Openness -1.74%* -2.46%** -2 74H%E -0.90
(0.71) (0.82) (0.91) (0.80)
Institutions -0.024%*** -0.011** -0.0095%* -0.021%%*
(0.0050) (0.0053) (0.0057) (0.0049)
Observations 830 923 833 959
R-squared 0.394 0.327 0.356 0.319
Panel C: Procedures
Openness -1.06%** -] 2] -1.29%%* -0.82%**
(0.35) (0.32) (0.38) (0.26)
Institutions -0.0076*** -0.0043* -0.0044 -0.0047%*
(0.0026) (0.0025) (0.0028) (0.0022)
Observations 829 922 833 959
Country fixed Yes Yes Yes Yes
effects
Year fixed effects Yes Yes Yes Yes
Excluded Top 20th percentile Bottom‘ZOT[h sub-Sahara  Obs. before
. . percentile in .
in GNI/capita . countries 2002
GNI/capita

Robust standard errors in parentheses. *** indicates p-value<0.01, ** p-value<0.05 and * p-value<0.l. Panel A
and B are estimated using OLS and Panel C with Poisson regression. The variable cost is log of the official cost
incurred in the process of starting up a new firm as a share of the country's GDP per capita. Costs include all
identifiable official expenses. The variable time is the log of the total number of days required to register a firm.
The variable Procedures is the total number of procedures required by law to register a firm.



TABLE A.I
SUMMARY STATISTICS

VARIABLES Years Obs. Mean SD Min Max
Log of the official cost incurred in the process of starting up 1999, 2003-2010 1,473 2.84 1.64 -230 7.16
a new firm as a share (%) of the country's GDP per capita
(cost)
Log of the total number of business days required to register 1999, 2003-2010 1,488 3.24 0.92 0.00 6.54
a firm (time)
The Number of procedures needed to start a new business 1999, 2003-2010 1,488 8.76 3.61 1.00 21.00
(Procedures)
Openness (KOF index) 1999, 2003-2010 1,557 0.50 0.21 0 1
Institutions 1999, 2003-2010 1,582 5936  11.02 125 91.68
High Corruption 1999, 2003-2010 1,863 0.58 0.49 0 1
Fiscal Freedom 1999, 2003-2010 1,582 61.05 2029 0.00 99.90
Government Size 1999, 2003-2010 1,582 64.56 23.83 0.00 98.90
Financial Freedom 1999, 2003-2010 1,582 63.90 20.59 0.00 99.90
Property Rights 1999, 2003-2010 1,582 4794 2433 0.00 95.00
Rule of Law 2003-2010 1,890 -0.00 1.00  -2.67 2.00
Regulatory Quality 2003-2010 1,857 -0.00 1.00  -2.68  2.00

Politcal Stability 2003-2010 1,581 -0.04 1.00  -328 1.95




TABLE A.2

STUDIES USING THE WORLD BANK’S DOING BUSINESS INDEX.

Dependent Entry Barrier Method Result
Djankov et. al., Corruption Cost, procedures Cross-country regressions (N=78) controlling Positive effect (more corruption) in countries with higher
(2002) and time for gdp/capita. entry barriers.
Svensson (2005) Corruption Procedures Cross-country regressions (N=60) controlling Positive effect (more corruption) in countries with many
for gdp/capita and education. procedures.
Fisman and Sarria-  Number, average Cost Interaction of sector specific natural entry In industries with low natural entry barriers, the average

Allende (2004)

Chang, Kaltani and
Loayza (2005)

Barseghyan (2008)

Freund and Bolaky
(2008)

Klapper, Laeven
and Rajan (20006)

size and operating
margin of firms per
3-digit sector.

Growth

Output per worker
and TFP

Income gdp/capita

Firm creation,
average size of
entrants and growth
of incumbents

Index of cost,
procedures and time

Cost

Procedures

Procedures and
entry

barrier and growth potential with country
specific entry barrier due to regulation.

Panel of 80 countries over 40 years (5-year
avg). Study interaction of openness with (time-
invariant) institutional variables.

Cross-country IV regressions (N=50-100), with
instruments for entry costs. Also controlling for
human capital, corruption and business
regulation (other than entry costs).

Cross-country regressions (N=100-126)
studying interaction of openness with entry
regulation.

Interaction of country specific (institutional)
entry barriers with industry specific
characteristics (natural entry barriers)

size of firms depends positively, and number of firms
negatively, on the entry cost imposed by regulation.

Openness has a positive effect on growth only in
countries with low entry barriers.

Negative effect of entry costs on output per worker and
TFP.

Finds strong negative effect of entry regulation and its
interaction with openness on gdp/capita.

Higher institutional entry barriers lower entry rate in
sectors with high natural entry barriers, leads to larger
new entrants, and increase incumbents’ value added per
employee.




TABLE A.3
THE GLOBALIZATION INDEX AND ITS SUBCOMPONENTS

KOF index
Variable Weight
Trade (percent of GDP) 0.19
Foreign Direct Investment, flows (percent of GDP) 0.20
o Foreign Direct Investment, stocks (percent of GDP) 0.23
g Portfolio Investment (percent of GDP) 0.17
= Income Payments to Foreign Nationals (percent of GDP) 0.09
3 Hidden Import Barriers 0.01
- Mean Tariff Rate 0.09
Taxes on International Trade (percent of current revenue) 0.07
Capital Account Restrictions 0.09
Telephone Traffic 0.09
Transfers (percent of GDP) 0.01
International Tourism 0.09
Foreign Population (percent of total population) 0.07
= International letters (per capita) 0.09
'g Internet Users (per 1000 people) 0.12
2 Television (per 1000 people) 0.12
Trade in Newspapers (percent of GDP) 0.10
Number of McDonald's Restaurants (per capita) 0.12
Number of Tkea (per capita) 0.12
Trade in books (percent of GDP) 0.08
= Embeassies in Country 0.25
2 Membership in International Organizations 0.28
= Participation in U.N. Security Council Missions 0.22
A~ International Treaties 0.25

Note that the weight refers to weight in each sub-index. For further information about
sources for the specific variables we refer to (kof) http:/globalization.kof.ethz.ch/.
Variables are normalized across time and countries and the weights are obtained as the
principal component of the variables in each subindex. The kof index obtains the overall
globalization index as the principal component of the three sub-indices. In our estimations
we exclude the following parts of the kof index: hidden import barriers, mean tariff rate,
taxes on international trade and capital account restrictions. The index we use is obtained
as the principal component excluding this variables




