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Abstract

This paper analyzes whether differences in institutional structures on capital
markets contribute to explaining why some OECD-countries, in particular the
Anglo-Saxon countries, have been much more successful over the last two
decades in producing employment growth and in reducing unemployment
than most continental-European OECD-countries. It is argued that the often-
blamed labor market rigidities alone, while important, do not provide a
satisfactory explanation for these differences across countries and over time.
Financial constraints are potentially important obstacles against creating new
firms and jobs and thus against coping well with structural change and
against moving successfully toward the “new economy”. Highly developed
venture capital markets should help to alleviate such financial constraints.
This view that labor-market institutions should be supplemented by capital
market imperfections for explaining differences in employment performances
is supported by our panel data analysis, in which venture capital turns out to
be a significant institutional variable.
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. Introduction’

Continental European countries have by and large not been able to successfully address the
unemployment issue. This is the case even though there is a widespread consensus that most
of continenta European unemployment is of dructurd nature in the sense that merdy
injecting additiond goods demand into the economies will quickly run into supply-sde
bottlenecks and will face swift punishment by internationd financid markets (OECD, 1998).
Thus, wage pressure and inflation can pick up easly necesstating a return to a redrictive
demand policy which would in turn let unemployment rise again. Given that unemployment
in continental Europe generdly displays asymmetric persgence, the level of unemployment
coud very wdl be even higher after such an experiment. Expangonay demand policy
without a strong backing by supply-side reforms therefore makes little sense.

Furthermore, rigid labor markets dong with generous wefare states are usudly blamed to be
the core inditutions which prevent a better employment performance®> However, political-
economy condderations make clear that deregulating labor markets and reforming welfare
dates is a daunting politicad task (Saint-Paul, 1998). This is the case because the digtributiona
effects of such measures are in Europe generdly perceived to be unfar and because they
would hurt entrenched insiders which are usualy the pivotd group in dections® While labor-
market and welfare-gate reforms should stay high up on the agenda for economic palicy, it is
therefore important to check whether there exist dternative, possbly complementary routes
for fighting structural unemployment.

A prime difference between continental Europe and the U.S. is the much higher rate of job
cregtion in the U.S. which is not redtricted to low-paid service-sector jobs and can thus hardly

" We would like to thank Steven Nickell and Michael Freudenberg for kindly providing us with data. We are
indebted to participants of the European Public Choice Society Meeting in Paris, of workshops at the ECB, the
Kiel Institute of World Economics, of the “List-Gesellschaft”, and at the Universities of Hamburg, Nijmegen,
Vienna, and Wuerzburg, and especially Thomas Eger, Martin Hellwig, Leo Kaas, Carsten Meier, Henning
Peters, Peer Ritter, Reinhard Schmidt, and Eric Thode for helpful comments. The usual disclaimer applies. Part
of this research was undertaken while Rainer Fehn was visiting the Center for European Studies at Harvard
University whose hospitality and excellent research environment is gratefully acknowledged.

! This paper deals with the question whether capital-market imperfections exacerbate structural unemployment
and not with the also interesting issue how they affect cyclical fluctuations.

2 See Layard, Nckell, and Jackman (1991), Lindbeck (1996), Fehn (1997), Caballero and Hammour (1998), and
Blanchard and Wolfers (1999).

3 This general perception notwithstanding, it is not at all clear whether such a policy would indeed favor capital
at the expense of labor in the long run. The appropriation model of Caballero and Hammour (1998) along with
recent empirical evidence in favor a long-run elasticity of substitution between capital and labor which exceeds
the threshold value of one (Berthold, Fehn, and Thode 2000) demonstrate that the labor share as well as real
wages in efficiency units could in fact risein the long run.

4 Theimportance of the complementarity of reforms has in particular been stressed by Coe and Snower (1997).
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be fully accounted for by more flexible labor markets and a more redrictive wefare-state
regime (McKinsey, 1994; Acemoglu, 1999). The U.S. nether fits the smple notion of
cregting more employment on essentidly a given capital stock by reducing red wages, i.e,
moving downward on a given labor demand curve, nor does the widening of the wage
digribution which helped low-qualified workers to get a regular job seem to be the whole
gory (Nickel and Bel, 1995). The U.S. is dso much better a creeting average and high-paid
jobs. This stylized fact should be dso related to factors other than more flexible labor markets
and a more redrictive welfare dae, such as investment, innovaion and establishing new
firms® Interestingly, al these factors are closdy linked to the functioning of capitd markets,
where inditutiona differences between the U.S. and continental Europe are about as stark as
on labor markets and between welfare date regimes. Nonetheless, leading publications on
continental European unemployment give close to no consderation to these factors and to the
sriking differencesin ingtitional structures on capital markets.®

The red effects of imperfect capitd markets have of course received quite a bit of attention in
the literature in recent years.” However, the focus was either on how they affect business
cyces and financid crises or on ther effects on economic growth. Hence, the time dimension
has been ether short run or long run. What is largely missing is an invedtigation of ther red
effects in the medium run, which is the appropriate time perspective for European
unemployment (Blanchard, 1997). This is surprisng because economic intuition suggests that
there ae a number of channds through which imperfect capitd markets might aggraveate
sructurd unemployment. The present paper attempts to fill this gap.

To this end, the paper is organized as follows. The second chapter points out intuitively the
links between the inditutiond dructure on capitd markets and labor-market performance.
The third chapter presents the sructure of a macroeconomic modd relating unemployment to
imperfect labor and capital markets. It captures the key effect that imperfect capitd markets
exacerbate dructural unemployment that is crested by mafunctioning labor markets. The
fourth chapter presents a cross-country pane andyss to edimate the relative importance of
differences in inditutiond dructures on labor and capitd markets in explaining different
nationd labor-market performances. Findly, the fifth chapter presents conclusons for

economic policy.

® Another very important form of investment in this respect is of course human capital formation. However, as
investment into human capital has very peculiar problems, it is abstracted from in this paper.

® Primary examples are Layard and Nickell, and Jackman (1991), and Blanchard (1997).

" See eg. Greenwald and Stiglitz (1993), Kiyotaki and Moore (1997), King and Levine (1993), Levine and
Zervos (1998), and Carlin and Mayer (1999).
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Il. How do capital-market institutions affect structural unemployment?

The inditutional dructure of cepitd markets varies consderably between the Anglo-Saxon
countries such as the U.S. and the UK and continental Europe. While the stock market aong
with a booming venture capital market play a centra role in the former countries, the latter
countries can be crudely characterized as being bank based (Edwards and Fischer, 1994).
FHrms in continentd Europe rdy to a much larger degree on debt financing via banks and
there are diill extensive cross shareholdings between banks and especidly large firms® This
and proxy voting causes control of firms to rest largely with banks rather than with the public
as shareholders a large or inditutiona investors such as penson funds. The capitdization of
the stock market relative to GDP and the Sze of the venture capitd market are much lower in
continental European countries compared to Anglo-Saxon countries’ Hence, firms in Anglo-
Saxon countries enjoy consderably better access to risk-bearing capital which, however, is
sometimes deemed to be impatient compared to credits from closely associated banks (Hdll
and Soskice, 1999).

While this has been the common way of grouping ingtitutiond structures on capitd markets
for quite some time, recent research has shown that ancther fruitful, but after dl related
gpproach condgts in diginguishing countries according to the degree to which laws and their
enforcement effectively protect the providers of equity and debt capita from ex-post
gopropriation by firms, i.e, by management and workers'® Four groups of countries emerge
according to ther lega heritage French, Scandinavian and German civil law countries and
the Anglo-Saxon common law countries. It is important to note that such countries as Japan,
South Korea, and Tawan ae grouped among the German civil law countries. Generdly,
Anglo-Saxon common law countries provide the best effective protection of financiers with
the notable exception tha countries where the legidation on capitd markets stems from
German civil lawv display the drictest protection of creditors. Hence, Anglo-saxon countries
have inditutiond sructures for financing firms which are superior in both respects compared
to French and Scandinavian countries, but compared to German countries they tend to have a
comparative inditutiond advantage only in equity and venture capitd financing and not in
debt financing where the reverse holds (Carlin and Mayer, 1999).

8 This might change in particular in Germany with the tax reform that has just been passed allowing corporate
firmsto sell stakesin other firmswithout paying capital gains taxes anymore.

® See Black and Gilson (1998), and Carlin and Mayer (1999).

10 See LaPortaet al. (1997), (1998), (1999a), and (1999b).
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The open research question concerns the red effects of such differences in particular with
respect to the dtuation on the labor market in the medium run. The renowned Modigliani-
Miller irrdlevance theorem dates that the financid dructure of firms should have no red
effects under perfect capitd markets (Modigliani and Mller, 1958). However, a wide array of
empiricd and theoreticad contributions have shown by now that the Modigliani-Miller
theorem is unlikdy to hold and that financing decisons and even more so inditutiond
sructures on capitd markets have rea repercussons in the way that they affect busness
cycles, financid crises, and economic growth. From a theoretical perspective, deviations from
the Modigliani-Miller theorem can be judified by capitd-market imperfections, in particular
by theories of asymmetric information, of control and of commitment (Calin and Mayer,
1999). Inditutiona factors are the prime candidate for explaining intercountry differences.
Yet, it remans to be seen whether the level of and changes in the dructura rate of
unemployment are also affected by differencesin indtitutiona structures on capital markets.

The key microeconomic problems on capitdl markets are moral hazard and adverse sdlection
which ae due to asymmetric information between the investor and the financier. These
phenomena can give rise not only to credit and equity raioning but aso to inefficient
liuidetions of finendaly consrained firms with sound  fundamentds!!  Standard
microsolutions like pogting collaterd or writing sophisticated, possbly date-contingent
contracts are usudly ether not feasble or only dleviate but do not solve the problem (Stiglitz
and Weiss, 1992). Banks and stock markets are two ingtitutions which are designed to lower
the aisng ineffidencies by providing monitoring, sdection, and control  services.
Nonetheless, capitad-market imperfections and liquidity condraints are empiricdly important
phenomena as can be seen, eg., by investment into fixed capitd depending postively on cash
flow even after controlling for investment opportunities.'?

The dtylized consequence of rationing on the capitd market is a wedge between the margina
productivity of invetment, be it new or continuation invesment, and the interet rate
(Hubbard, 1998). Hence, the larger this wedge becomes, the greater is the negdtive effect on
invetment into fixed cgpitd, into R&D, into innovations, and into new firms. Furthermore,
inefficent liquidations of fundamentally sound firms become more likdy as it becomes more
difficult for such firms to acquire financing of continuation investments in times of didress.
All these five types of invesment are linked to the efficiency of the capitd market and they

1 See Blanchard (1999), Caballero and Hammour (1999), and Hellmann and Stiglitz (2000).
12 See e.g. Hubbard (1998), Gilchrist and Himmelberg (1995), and Fazzari, Hubbard, and Petersen (1988).
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are furthermore important determinants of labor demand. A low overal effective protection of
finaciers aganst ex-post gppropriation by workers and management, such as is the case in
French and Scandinavian law countries relaive to Anglo-Saxon countries, makes financiers
more reluctant to enter into joint projects. It can thus be expected to increase totd rationing on

the capital market and to exert a negative effect on labor demand and on job creetion.

However, when comparing the German law countries with the Anglo-Saxon countries things
become more complicated. Investment into fixed capitd can in principle lower unemployment
by raisng the margind productivity of labor if growth of rea wage codts lags behind. Since
fixed capita can usudly serve quite wel as collaterd, this kind of invesment is aso the one
among the five types of invetment which is mogt eesly financed by incurring debt. It is
therefore not surprisng that German law countries such as Germany itsdf or Japan display
comparatively high rates of fixed capitd investment (Carlin and Mayer, 1999). It is however
questionable whether fixed capitd investment of in paticular large, edablished firms is a
promisng route for achieving employment growth in highly deveoped OECD countries
nowadays. Fird, a large pat of this kind of invesment takes place in the industrial sector
where a best only very limited employment growth can be expected due to the generd
patterns of gructural change. Second, this type of investment takes place in dready exigting
firms, where entrenchend indders paticulaly in the highly regulated continental European
labor markets are in a good pogtion to convert a risng margina productivity of labor into
wage increases for themsdves rather than into employment gains (Lindbeck, 1996). Fixed
cagpitd investment was an important component of employment growth in the catch-up phase
after the war when radica innovations by the leading indudtrid nations could bascdly be
mimicked. But the more a country moves to the frontier of economic development, the less
ample investment into fixed cgpitd suffices for achieving employment growth. This fits wdl
with the observation that countries such as Germany and Japan seem to have benefited from
its indtitutional setup on the capitd market for a long time, but that this has become more
doubtful in the course of the last twenty years.

Key aspects for achieving employment growth in highly developed countries and thus in later
stages of economic development appear to be the ability to finance R&D, to orchedtrate
radicad product innovations, and to edablish new firms This is in paticular true if
employment growth is not only to take place in the form of low-paid service sector jobs. The
type of investment rather than its pure level appears to make a difference for the effects on

employment. Incremental or process innovations in indudries where the man technologica
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breskthroughs essentidly occurred ether at the end of last century or during the firg haf of
this century are hardly avenues for achieving mgor employment gans anymore. Expanding
employment in the production of largdy standardized indudtria products is difficult partidly
due to globdization and rapidly advancing labor-saving technologicd progress in this area
Rether, employment growth is more easly achieved in the service sector or in he production
of new and niche products which are often technologicdly advanced. A particularly important
source of employment growth in the 1990s have been investments in information technology.
However, invetments in information technology largey produce intangible assets which
cahnot serve as collaera s0 that countries which have trouble in adequately financing such
high-risk ventures by means of equity or venture cepita have an inherent disadvantage in
obtaining employment growth in the thriving information-technology sector compared to the

Anglo- Saxon countries.

A lage flow of newly created firms affects employment pogtivdy through a number of
channds. Fird, new firms enhance compstition on the goods market which reduces markups
thus rasng labor demand. Furthermore, new firms fadlitate dructurd change and in
particular the trangtion to the service sector, so that countries which foster the creation of new
firms should have less problems in managing the trandtion to a more sarvice and
information-technology-based economy. Findly, as new firms do not have insders yet, a
large flow of new firms undermines the bargaining power of indders on the labor market thus
producing more red wage redraint. This effect is reinforced by the rise in the red wage
eadicity of labor demand which a vibrant maket for founding new firms brings about
(Krueger and Pischke, 1997). A higher short-run red wage éadticity of labor demand shifts
the utility-maximizing decison of unions in face of the trade off between red wages and
employment, which exiss due to a downward-doped labor demand curve in the short to
medium run, toward more employment® The incentive of workers to join unions therefore
fdls because the premium that unions achieve over the market- clearing real wage decreases.

This assessment is reinforced by the observation that more deregulated labor markets with
weeker unions, less generous unemployment benefits, and lower firing cods tend to be
accompanied by an eaborate protection of shareholders and well-developed venture-ceapitdl

13 1n the long run after capital has fully adjusted to any shock, labor demand is anyway either flat or even slightly
upward sloping, so that the trade off between real wages and employment disappears (Caballero and Hammour,
1998; Berthold, Fehn, and Thode, 2000). However, such long-run considerations are less relevant for political
organizations like unions than short-run effects of wage hikes.
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markets across countries and vice versal® At lesst two possible explanations exist for this
connection. Firs, governments might have struck a more or less explicit politico-economic
ded with ingders on labor and capital markets in corporatist countries againgt the interest of
financiers to curtall competition on both markets. Second, the more workers are dso
capitdigts themsaves by being invested directly or via penson funds in the stock market, the
greater is thar own interest in a high yidd on capitd and the lower is ther incentive to fight
at dl cogts for maintaining rigid labor markets.

Having pointed out that R&D, product innovations, and new firms are likey to be mgor
determinants of an economy’s success in terms of employment nowadays, it is important to
redize that these are dl high-risk activities where problems of asymmetric information loom
large and where the project itsdf usualy does not congitute viable collaterd.™® It is dso the
cae that the falure rate among such projects will generdly be high while the few successful
ones ae likdy to produce large profits for a consderable time span. R&D, product
innovations, and new firms are therefore particularly dependent on a well-functioning capitd
market. Fird, the inditutiond dructure on the capitd market must be suitable for handling
problems of asymmetric information. Second, it must be able to provide funding to highly
risky projects without receiving much in the way of collaterd. Third, as it is highly uncertain
which projects will be successful it must be able to sort and provide financing to a very large
number of projects, and there must dso be the posshbility to abandon projects quickly once
their fallure becomes apparent. Fourth, the capitd maket must provide a suitable
environment for financiers to convert successful projects into cash for themsdves, eg., by
going public. It must prevent workers and management from breaching the ex-ante agreed
upon terms of trade by arbitrarily reducing ex post payments to financiers.

These conditions are arguably more likely to be fulfilled on stock-market and venture-capital
based capitd markets with a high effective legal protection of equity holders and venture
capitdists in contrast to bank-based capitd markets where debt financing is predominant.'®
Equity holders and venture capitdists participate fully in the profits of successful projects so
that they are more willing than providers of debt capitd to finance highly isky projects. It is
furthermore easer in stock-market based capital markets to go public and the number of
projects that are initidly financed is larger. Empiricaly, there is indeed a postive reationship
between innovation ectivity and founding new firms on the one hand and in paticular the

14 See Pagano and Volpin (1999), and Fehn and Meier (2000).
15 See Guiso (1997), Brown (1997), and Weigand and Audretsch (1999).
16 See Black and Gilson (1998), La Portaet al. (1999a), Fehn (2000), and OECD (2000).
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availahility of venture capitd on the other hand!’ Hence, a well-developed effective legd
protection of shareholders and a thriving venture capitdl market might have become more
important over time for achieving ahigh level of employment.*®

[I1. Imperfect labor and capital marketsin a macromodel

The purpose of this section is to present the Structure of a smple macromodd which formally
captures the gig of the above argument, namdy that capitd market imperfections exacerbate
structurd  unemployment which is caused by labor-market rigidities® The modd is based on
the idea that employment is only possible if entrepreneurs, workers, and financiers enter into
joint production units and that contractud relaionships between entrepreneurs and workers as
well as between entrepreneurs and financiers are dl but perfect. In particular, both
relaionships usualy require some reationship-specific invesment and are therefore open to
the well-known hold-up problem, i.e, workers as well as management may wield the power
to a least partidly appropriate capitd ex post, assuming that capitd undergoes the greatest
transformation and becomes most reationship-specific once invested. In other words, if
capitd is largdy sunk after being invested and if the legd environment does not put great
emphasis on protecting capitd from ex-post appropriation by workers and management,
rationd financiers will dready ex ante erect a high threshold vaue for the profitability of
projects they are asked to finance. This is the case because they know that management and
workers will ex post try to renegotiate payments to production factors to their detriment. For
that pat of the capitd which is sunk and not collaterdized, finaciers will ex post only
receive part of the accruing rents which the project produces. The sze of the payments hinges
on the ex post reative barganing power of production factors and, of course, on the sze of
the rents, but not on the opportunity costs of this part of the capita which is sunk.

The modd economy is composed of three sets of agents. Entrepreneurs, workers, and
financiers. The discount rate r is assumed to be the same for al three types of agents and is

17 See OECD (1996), and Kortum and Lerner (1998), and Hellmann and Puri (1999).

18 Acemoglu (2000) presents amodel which shows formally that economies with better functioning financial
markets can be expected to display a superior employment performance in times of rapid structural change. Such
economies are able to finance the creation of new firms viathe external capital market, e.e., viaventure capital,
whereas firmsin the other economies with lesswell functioning financial markets have to rely mostly on self
financing. Hence, job creation will lag behind as the process of structural change isimpeded from the creation
side.

19 The presented macromodel is based on Caballero and Hammour (1998) and especially (1999). We do not want
to pretend that we add anything to their models. The sole purpose of this section isto briefly show how two of
the transmission channels of the previous section from capital markets to structural unemployment, i.e., lack of
creation and of continuation investment, can be formalized.
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therefore equa to the market discount rate as dl agents are assumed to be risk neutral. New
production units (firms) are infinitesmdly smdl and they combine in fixed proportions an
entrepreneuria idea, one unit of labor, and k units of capitd. They are only created if dl three
agents enter into a joint project. There is a continuum of mass one of infinitely-lived workers
who in offering their one unit of labor maximize thelir expected present vaue of ingtantaneous
utility, which depends linearly on consumption and labor supplied. Entrepreneurs are the only
ones who have access to projects. Entrepreneurs are indexed by i and maximize their expected

present value of consumption. Each entrepreneur i disposes of financia assets worth ¢, which
he commits to the project. If ¢, <k , project i can only be redized if an externd financier

makes up for the remainder b =k - ¢ .%° Externd financing is assumed to take place via a

competitive non-resource consuming financid sector. Externd financing may be required for
dating new projects or for heping dready exiging firms in gdtuations of financid didress,
I.e,, during periods of negetive cash flow.

Projects produce a homogeneous durable output good that can either be consumed or used as
capitd. The output flow of production uniti a timet isgiven by:

Yii =Vi +€. (1)

v, 1 [ \7,\7] reflects the specific productivity of unit i a date t which is decreasing in the age
of the production unit, and €, is a trandtory idiosyncratic shock, which dternates with

probability 2, 0<| <1, between the good state of the world, €* >0 , and the bad state of the
world,e” <0. Firms can fal because they ae geting outdated or due to negdive
idiosyncratic shocks. Initid wedth of entrepreneur | is assumed to be independent of the
project’s initid specific productivity v,. The margind dendties of projects productivities and
of projects financing requirements are given by f(v) and g(b) respectively.

It is for amplicity assumed that al of the invested capitd becomes specific to the project in
the sense that it completdy loses its vaue if the project is abandoned prematurdy. This gives
rise to contractud difficulties in the employment and financing relaionships®® Insiders, i.e,
workers and management, may atempt to acquire a grester share of the quas-rents that are

produced within the nexus of the firm than was agreed upon ex ante thus appropriting

0 b < 0 meansthat the firm has positive internal funds.

2! The use of collateral could of course attenuate the contractual difficulties. However, the essence of the
argument isvalid aslong as the financier does not receive full collateral.
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cepitd. Labor and management cannot credibly precommit not to withhold their human
capital from production once the production unit has been formed and cepitd has become
fully spedific to it and is sunk. Assuming imperfect legd protection of providers of capitd and
that fully dtate contingent contracts are ether unenforcegble or too complex, specific quas-
rents will be divided up according to the parties ex post and not the ex ante terms of trade.

The ex-post divison of rents between labor and cepitd is taken to be governed by continuous-
time Nash bargaining. Labor therefore not only obtains at time t its opportunity costs w; of

participating in the production unit, but aso a share bl (0,1) of the present vdue S of the
unit’s specific ques-rents, s, :
W, =W +bs,. (2)

The dze of 13 reflects the rdlaive ex-post bargaining power of workers vis-a-vis entrepreneurs
and financiers. These are taken together as capitd and receive (1- b)S. The quas-rents of

production unit i are given by:
St = VYie- \Nto y (3)
The opportunity costs of labor W condst of a stock and a flow component. The latter is the

level of unemployment benefits w®, while the former is the present vaue of the increase in
human wedth that an unemployed worker can expect to receive if he finds a new job which is
given by bE(S). The probability of reemployment is gross hiring H, divided by tota

unemployment U, . Hence:
H
Wt°=U—th(St)+Wb. 4

Totad unemployment is by definition equd to U, =1- N,, where N, represents tota
employment a time t. This amount is given by adding up both, employment in firms which
enjoy the good date and those which find themsdves in the bad date of the world. The
densities of the these two kinds of units are represented by n;"(b,v) and n; (b,v) respectively.
Thetotal number of unitsa timet is therefore given by:

N =NS+N = Q) niby) dbdv + ¢ (biv) dbdv 5)
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Since one unit of production is by the assumption of a limitaiona production function
redricted to usng one unit of labor, the totd number of firms is equd to aggregate
employment. Production units are continuoudy created and destroyed. Creetion of new firms
takes place whenever the following two necessary conditions are satisfied: The unit must be
profitable and it must obtain financing. Profits to be shared by the entrepreneur and the

finender of uniti in period t are given by:
Pii = VY- VVit:(l' b)St (6)

However, whether or not to create a new production unit depends not on one period profits,
but rather on the totd discounted vaue of future profits. As this vaue differs according to the

current idiosyncratic state of the world, we define it to be either P (b,,v,) or P;(b,,v, ). We

its Vit
assume that parameter values are such that new firms are only created if this particular unit is
currently in the good state of the world. Both discounted profit functions are decreasing in b,
because a higher b increases the risk of privaidy inefficient liquidation, i.e, an in principle
profitable production unit must be shut down in a Studtion of financid distress because
fineancers are not willing to inject additiond liquidity into it. A unit is profitéble if the
expected present vaue of future profitsis at least as large as the setup cost:

k£P (b,v). (7

New units furthermore need to be financed. The financid rdationship is assumed to suffer
from an equivdent problem as the employment reationship. The viability of the project
depends on the cooperation of the entrepreneur, i.e, on his human capitad. However, the
entrepreneur cannot credibly precommit not to withdraw his paticipation ex post. He can
aways ex pod thresten to stop working in which case the invested capital loses dl its vaue as
it is assumed to be fully sunk. Ex post Nash barganing between the entrepreneur and the
financier is assumed to lead to the ex-ante known result that the entrepreneur receives the
share al (0,1) of the present vdue of profits ?, while the financier gets the remander

(1- a)P . Even if the two parties, entrepreneur and financier, agree ex ante upon a st of

larger payments to the financier, the entrepreneur will ex pogt, after the capitd is sunk, aways
dispose over the bargaining power to renegotiate payments to the financier down to (1- a)P

and he will in fact in any event do s0. Hence, a new unit can & mog incur the following
amount of net uncollaterdlized ligbilities

b=k-c£(-a)P/(bv,). ®)
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The greater is the initid productivity v, of unit i, that is about to be established, the more

likely it is that the financing condraint is the one that is binding and vice versa This can be

seen immediately with the ad of figure 1 which assumes that v, <v,, and which incorporates
the aforementioned fact that P/ (b,v) is decreasing in b. Hence, b*(v,) is the maximum
amount of net uncollaterdized ligbilities a new unit of initid gspedific productivity v, can
sustain due to the profitability constraint, while b'(v,) is the respective amount for a new
unit with initial spedific productivity v, due to the financid condraint.

Figure 1. Financing versus profitability constraint in creation investment

P*(b.v,)
— . )

P*(bvy)

TR b

Source; Caballero and Hammour (1999, 11).

Continuation investment is required whenever cash flows of an exiging production unit are
negative, which is assumed to be aways the case in the bad state. Continuation investment
agan faces a profitability and a financid condraint. The profitability congtraint amply dtates
that the expected discounted value of dl future profits must till be positive:

P: (bv,)>0. 9)

If the profitability condrant is no longer saidfied, privady efficent or “Schumpeterian’
dedruction of this very unit takes place. Whether this dedruction is adso socidly efficient
depends crucidly on the ability of the economy to create new units and to thus redlocate the
released production factors into new firms. Badly functioning labor and financid markets are
important fectors that can make privady efficient destruction of firms socidly inefficient
because they reduce the mobility of labor and they rase the contractud difficulties in
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founding new firms. This raises the probability that the workers who are released from the
destroyed unit are not redlocated to working in a new firm but rather reman trapped in
unemployment.

The financid condrant for refinancing a distressed unit digplays the important festure of a
wedge between the option vaues to the entrepreneur and to the financier of refinancing a
disressed firm. This option vaue to the entrepreneur of covering negative cash flow in the
bad date of nature is in the absence of financing condraints, i.e, for b® -¥ , obtaned by

solving the following Bellman equation for P (- ¥,v,):
rPL(¥.v)=p + 1P ¥,v)- P ¥y (10)
Hence this option is worth:

P{('¥,Vt):p_(vt)+r| :3('¥’Vt). (12)

However, due to the above argument, once the unit is back in the good dtate, the entrepreneur

would aways renegotiate the debt down to:
b'(v)=[-a)P;b"(v)v], (12)

0 that the financier’s option vaue of injecting additiond money into a financidly distressed
unit is no grester than:

p:f [t_)f (v, )’Vt]: P (v)+] (1'::)"3 :[Bf (v )’Vt] , (13)
which is obvioudy smdler than the entrepreneur’s option vaue of refinancing. This inagbility
of the financier to capture the full st of rents that are associated with refinancing a distressed
unit is the badc rationde for why liquidations teke place dthough they are not only socidly
but dso privatedy inefficent. Hence, the grester contractud difficulties are and the more
indebted firms dready are, the more likely it isthat such inefficient liquidations occur.

Concerning the leve of dructurd (quas-equilibrium) unemployment, the modd has the
following implications?®* For structurd unemployment to occur, it is a necessary condition
that the labor market is imperfect and that workers dispose over the market power to
appropriate part of the rents which are created in production units. Factors contributing to
such labor-market rigidities are high firing codts, strong unions, and generous unemployment

22 For different parametric solutions of the model, see Caballero and Hammour (1999).
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benefits. This rent component in wages, which is due to contracting impediments in the labor
market, upsets the free-entry condition for new firms. It reduces the expected profitability of
committing capital to new production units below the return required by capital markets. This
disequilibrium dtuation is reolved by an increese in dructurd  unemployment, which is
induced by lower cregtion of new firms. The rise in dructurd unemployment and the decrease
in hiring lead to higher unemployment duration U /H , thus lowering the opportunity costs of
labor. This offsets rent appropriation by workers, and restores the rate of return required by
the capitd market for capitd to enter into new joint production units or refinancing distressed
firms. In this ques-equilibrium with gructurd unemployment actud wages indusve of the
rent component can fal beow the wage in the efficient market cdearing reference Stuation.
This possbility arises because credtion incentives as well as the opportunity costs of labor are
lower, and inefficient units can survive longer thus inducing scderods and  reducing
productivity growth. These effects occur because inefficient dedtruction lowers the
opportunity costs of labor thus reducing the pressure on inefficient firms to close down.

If only the capitd market is imperfect, though, there is no sructurd unemployment. This is
the case because the lower degree of creation and the higher rate of inefficient, i.e, spurious
destruction of firms due to capitd-market imperfections, are fully and immediatdy absorbed
by a fdling compensation of labor under perfect labor markets. However, in case of imperfect
labor markets and rent appropriction of workers, financid condraints further aggravate
dructurd unemployment. The reduction in the deedy-state demand for labor, that an
imperfect capitd market gives rise to via less creation and spurious destruction, is not fully
and immediately absorbed by lower real wages if workers possess the ex-post bargaining
power to appropriate capita. Hence, concerning the quas-equilibrium leve of <ructurd
unemployment, capitd-market contraints exacerbate the effect of rigid labor market.

The degree to which the legd environment protects financiers from ex-post appropriation by
workers and management therefore not only has an important influence on the capability of an
economy to create new units, but dso to avoid excessve and wasteful destruction of in fact
profiteble firms. This latter effect is in particular problematic as it not only directly reduces
the steady-state demand for labor but adso because it lowers productivity growth due to
sleross effects. The hypothesis for the empirica andyss is therefore draightforward. It is
conjectured that capital-market imperfections give rise to less employment and a higher leve
of dructurd unemployment in a cross-country paned andyss, even when controlling for the
key inditutiond variables on the labor market. Measures of the degree to which capitd
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markets are imperfect are inter dia the effective lega protection of shareholders and creditors
aswedl asthe avalahility of venture capitd.

V. Empirical investigation
1. Data and stylized facts

In order to test empiricadly for the conjectured impact of capita-market inditutions and
epecidly venture capita on labor-market performance, we employ a pand of twenty OECD
countries, namdy Audria (AUS), Begium (BEL), Denmark (DEN), Finland (FIN), France
(FRA), Germany (GER), Irdand (IRE), Itdy (ITA), Netherlands (NET), Norway (NOR),
Portugal (POR), Spain (SPA), Sweden (SWE), Switzerland (SWI), United Kingdom (UK),
Canada (CAN), United States (USA), Japan (JAP), Audrdia (AUL), and New Zealand
(NEW), using three kinds of data. Since our god is to gain a comprehensve image, we enrich
our analyss by referring to several indicators of both the labor and capital market stance and
of capitd- and labor-market inditutions. Firs, we use two macroeconomic indicators on tota
economy unemployment and employment. Second, we introduce a dandard st of
ingitutional labor and product market varidbles. Third, and this is less sandard, we
complement our andyss by referring to sdected venture capitd time series and inditutiond
capitd market variables. The sample we use is based on annua data and ranges from 1986 to
1999. All relevant labor market and capital market variables are explained in Table 1.2

Table 1: Description of the labor market and capital market variables

In order to convey a broad lrush view on the data set and some of the possible correlations
two scatter plots are presented in Figure 2. It shows cross-plots of our messure for total
economy employment agangt ealy dage venture cgpitd investment (INVEARLY) and
venture cgpitd incduding expanson investment (VC). All variddles are averaged over the
period 1986 to 1999. In addition, we fit a tentative bivariate regresson of employment on
venture capital and a congant, which is represented by the Sraight line in each scatter plot.
The leest sguares method, though, is very sendtive to the presence of even a few outlying
observations. For this reason we carry out a form of weighted least squares where outlying
observations are given less weight in estimating the regression coefficients (Cleveland, 1993).

2 |ike Blanchard and Wolfers (1999), we followed the principle of using as much variation in the institutional
variables as possible in constructing our unbalanced panel data set. Taking logarithms of the time series under
investigation did not change our regression results significantly. The corresponding results are available on
request from the authors.
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Figure 2: Employment performance and ventur e capital investment

(20 OECD countries, average 1986 — 1999)
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As expressed by the regression lines, for each of the venture capita variables the conjectured
positive relationship with respect to employment seems to exist. With the exception of the
Netherlands, the postion of each OECD economy in the employment/venture capitd space
seems to be independent of the chosen measure for venture capita. The Anglo-Saxon
economies ae typicaly located in the North-East of the scatter plots, i.e, they are
characterized by a high average degree of venture capitd investment and correspondingly
high average employment. In contrast to this, corporatist countries like Audtria, Sweden and
Germany are typicdly located in the South-West (low venture capitd investment and low
employment). Notable exceptions are the Netherlands and the United Kingdom, both are
characterized by comparably low early stage venture capitd investment.

We gart our forma empiricd anadysswith tests of the non-stationarity of the levels and the first
differences of the labor-market variables under consideration, i.e, tota economy employment
and the unemployment rate®* The test we apply here is the first widdy used panel data unit
root test by Levin and Lin (1992).%° This test represents a direct extension of the univariate
ADF test setting to pand data The results by Levin and Lin indicate that pand data is
paticularly useful for digtinguishing between unit roots and highly persgent dationarity in
macroeconomic data and that their unit root test for pane data is appropriate in panes of
moderate size (between 10 and 250 cross- sections) as encountered in our study.

Table 2 digplays the results of gpplying this unit root test to our labor-market data As usud,
we difference the data until it is Stationary. In cases | to 111, this leads us to use the levels of tota
economy employment and of the unemployment rate in our edtimations. However, the test
results from case 1V (country-specific congtants) reved that the evidence on dationarity of the
level of the unemployment rate is borderline. Moreover, non-dationaity of the levd of
employment cannot be rgected now due to the rather high (in absolute vaues) critical vaues of
the test-statistics. It is therefore safer to use both levels and changes of our labor-market data ?®

Table 2: Pattern of panel ADF-test statistics for labor-market variables

24 The results of unit root tests for all the other time-variant variablesinvestigated in this paper (see Table 1) arein
principle aso available on request. However, one should keep in mind that there might be serious problems for their
correct empirical treatment because of the artificial and constructed character of these ingtitutional variables. Hence,
in cases of doubt about the order of integration we do not rely too much on the numerical results but stick to
economic intuition when specifying our regression equations.

5 Thistest was augmented by Levin and Lin (1993) and critically surveyed by Higgins and Zakrajsek (1999).

25 A further argument for taking first differences pertains to the venture capital variables. Our unit root tests
revealed some evidence of a non-stationary behavior of the levels of INVEARLY and VC. Thus, it is better to
additionally rely on estimates based on first differences of the venture capital variables.
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2. Pooled Estimation

2.1 Empirical Mode

Based on our theoreticadl arguments, we conjecture that controlling for the key inditutiond
variables on the labor market, venture capitd improves labor-market performance in a cross-
country paned andyss To tet for a dgnificant reaionship between venture cgpitd and
labor-market performance, we undertake first a pooled estimation, second a fixed effects
edimation, and third we incdude inditutiond labor-, capitd-, and goods-market variables in
our pooled edimations. All esimations are undertaken both in levels and in differences and
for early stage aswell asfor totd venture capitd investmen.

We dat with pooled edtimations which assume common coefficients for the explanatory
variables across al cross-section members of our pool.?” We later on relax this assumption in
the robustness section and estimate fixed effects models as well. We are aware of the fact that
the literature sometimes additiondly implements random effects modes, manly because
implementing fixed effects modds and country-dummies are codly in terms of lost degrees of
freedom. However, we decided to dispense with such a kind of procedure in this paper. The
main reason is that random effects would in our view only be gppropriate if we believed that
our sampled cross-sectiond units were - deviaing from our OECD country case - drawn from
a large population. Moreover, there is no reason to assume the country-specific congtants in
the (un-) employment equations as random a priori according to our theory developed in
chapters 2 and 3.

The empirical model we use can as usua be described as follows?®
yit :ai +X'it bi +eit’ (14)

with yi; as the dependent (macroeconomic labor market) variable, x; and b; as k-vectors of

non-constant regressors (e.g., venture capita) and parameters for i = 1,2, ... ,N cross-sectiond

27 Due to the limited availability of venture capital data with a maximum of 14 anual observations country-
specific regressions are not (yet) an option. It is furthermore interesting to test whether consistent and reasonable
regression results hold with respect to the impact of of venture capital on labor markets if one ignores all cross-
section specific features. By assuming common coefficients one essentially tests whether a common impact of
venture capital on labor-market performance is valid on average. An empirical non-rejection of this view would
point to asimilar pattern of endogeneity of labor market developments with respect to factors outside the labor
market. These aspects along with the obtained greater degrees of freedom motivated us to first do some pooled
estimationstaking twenty OECD countries as cross sectional identifiers.

2 A dummy for German reunification is included throughout the regressions. Complementary regressions
showed that the inclusion of adeterministic trend never changed the pattern of our results.
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unitsand t = 1,2, ... ,T as the periods for which each cross-section is observed. Imposing a; =
a;j = a, apooled analyss with common congants is nested in this specification.

In order to test for dgnificance of the impact of venture capitd on labor-market performance
in OECD countries, we separate our analyss into three logical steps. To obtain a benchmark
in the form of some prima facie evidence, we re-estimate the pioneering sudy by Wasmer and
WEeil (2000). However, we base our analysis an a larger sample and explicitly extend it to the
impact of the availability of venture capitd on employment. We furthermore noted that they
conduct their andyss with levels of the unemployment rate as an endogenous lagged varigble.
In our view, such a kind of procedure is problematic at least due to two reasons. Fird,
unemployment and employment time sries might & least theoreticaly be plagued by non
Sationarity problems (see section 1V.1). However, this problem is less severe in light of the
fact that the unemployment rate is bounded by one from above and by zero from beow.
Second, the wdl-known problem of endogenous lagged variables in the context of pand
andyses (group effects) has to be taken into account. This is usudly done in the literature in a
way which as a first sep presupposes taking first differences. This is a further reason why we
conducted our andysisin levesand in firg differences.

In principle, our pand data set can be used to test for dynamic effects as is done in Wasmer
and Well (2000). In order to grasp the speed of adjustment of labor markets, we aways
include lagged unemployment respectively employment varigbles in the st of regressors. The
corresponding  setting with respect to a representative regresson equation for one cross
section out of the whole system (described by the index i) can be described as follows:

Yi =a; + X b, +dy, , +e, (15)

However, for estimating our firg-order modd substantiad complications have to be taken into
account. This is the case in both the fixed and in the random effects case and is due to the
heterogeneity of the cross-sections analyzed (Greene, 2000, 582 ff.). The main problem to be
treeted here is the corrdation of the lagged dependent variable (unemployment rate or level of
employment) with the disturbance, even if the latter does not exhibit autocorreletion itself.

According to the generd gpproach developed in the literature, taking first differences enables
one to get rid of heterogeneity, i.e, the group effects, from the modd. The problem of the
corrdation between the lagged dependent varidble and the disurbance 4ill remans.

Moreover, a moving-average eror term now appears in the gpecification. However, the
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trestment of the resulting modd now is a standard application of the instrumental variables
approach. The transformed model 1ooks as follows:

Yit - yi,t-l = (Xit - Xi,t-l)I bi +d (yi,t-l - Y ,t-2) + (eit - € ,t-l) (16)

Ardlano (1989) and Greene (2000) for ingance recommend using the differences
(yiyt_2 - yiyt_g) or the lagged levels y,, ,andy, , as indrumentd variables for (yi't_l- yiyt_z)
in order to derive a smple indrumenta variable esimator. The remaning variables can be
taken as their own ingruments. Ardlano (1989) gives some theoreticd and empiricd support
in favor of preferring levels to differences as indruments. As our second step of andyss, we
therefore implement this procedure. As a third step, we conduct robustness tests by adso
including variables representing labor-, capita-, and goods market ingtitutions.

2.2 Estimation procedure

Throughout the paper and following Wasmer and Weil (2000), we rdy on FGLS esimates of
a moded assuming the presence of cross-sectional heteroscedasticity and autocorrelation but
without correction for contemporaneous corrdaion.®® Motivated by inspections of the
country-specific resduds we include an AR error term in our Specification which endbles us
to get rid of autocorreation problems in the time dimension. Following Greene (2000, 605),

we prefer to impose the restriction of a common autocorrelation coefficient across countries.

The sample has been chosen to be a maximum of 1986 to 1999 in order to exploit al avalable
information. The dructure for presenting the edtimaion results is the same throughout Al
tables with the exact specifications of the pooled estimation equations being described in the
tables themsdves. All specifications include an endogenous lagged labor-market varigble,
contemporaneous red GDP growth with or without its lagged vaue as cyclicd control, one
venture capita indicator (contemporaneous or lagged or both) and a congtant (in cases where
ingtitutions do not replace the constant).>® Note that the number of observations in each case
depends on the variables included and on their lags. Following Wasmer and Weil (2000) the

29 See Greene (2000, 592). One might argue that uncorrel atedness across our cross-sectional units (countries) isa
too strong assumption because our model assigns the same parameter vector to al units in the common
coefficients case, in which FGLS (SUR) estimates of a model with heteroscedasticity and cross-sectional
correlation would be suitable. However, in view of the fact that correlations across sectors become relevant
mainly in the case of symmetric shocks to the labor markets and the probability of the latter is small in our large
OECD sample (see the debate on optimum currency areas), we refrain from considering this case and from
applying SUR. An additional reason is comparability with the Wasmer and Weil (2000) study.

% Theinclusion of acyclical control variable can itself beinterpreted as a first robustness test.
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fit of each eguation is checked by referring to the Rsquared, the Fdatigtics and the Durbin-
Watson time series test for autocorrelation of residuas®! Since the margind significance leve
of the F-tes of joint sgnificance of dl of the dope coefficients is in al cases dealy beow
one percent, the p-vaue is not explicitly tabulated by us throughout the tables. However, the
degrees of freedom can be easily read of from the tables >

2.3 Resaults

The results for our pooled regressons are given in Tables 3a to 4b, with Tables 3a and 3b (4a
and 4b) denoting the estimated impact of venture capital on the level (first differences) of
gandardized unemployment rates and employment respectively. Hence, Tables 3a and 3b
correspond to equation (15) for levels, while Tables 4a and 4b correspond to equation (16) for
firg differences. In dl tables, the coefficient estimate (the vaues in brackets correspond to the
empiricd  t-vdues), the R-sqguared and the empiricd redizaion of the F-datistics are
disdlayed for a given specification (specifications range from (1) to (12)). The bold numbers
denote coefficient estimates of the venture capita variables which are dgnificant a least a
the ten percent levd.

Table 3: FGL S estimates of a model in levelswith cross-sectional heter oscedasticity and

autocorrelation (20 OECD countries, common coefficients)®>

a) Impact of venture capital investment on the unemployment rate

(with cyclical control)

b) Impact of venture capital investment on employment (with cyclical control)

31 However, some caveats with respect to the application of the DW-statistics have to be raised. The use of the
DW iscritical not only in cases of endogenous lagged variables, but its application in panelsis also in general
problematic. Our estimations showed that the DW changed its empirical realization depending on the ordering of
the cross-section identifiers. However, as Wasmer and Weil (2000), we are unaware of other easily available
tests for panels, and the DW indicates for our panel that we would in nearly all cases not be able toreject the null
h%/pothesis of no autocorrelation.

32 The numerator degrees of freedom can be calculated as the number of explaining variables less one and the
denominator degrees of freedom corresponds to the numbers of observations minus the number of regressors.

% Dummy DUMGER (=0 for 1986 to 1990, =1 from 1991 to 1999) for reunification included; tstatistics in
parentheses, common constants assumed. Early stage venture capital investment = startup and seed investment.
Venture capital investment = startup, seed and expansion investment. */**/*** denotes significance at the 10/5/1
percent level.
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Table 4: FGL S estimates of a model in differenceswith cross-sectional heter oscedasticity

and autocorrelation (20 OECD countries, common coefficients)

a) Impact of the deivery of venture capital on the unemployment rate

(with cyclical control)®*

b) Impact of the delivery of venture capital on employment (with cyclical control)*®

According to the redization of the sdected weighted gatidtics, the hypothess of an incorrect
specification has to be rejected. There appears a bulk of sgnificant estimates of the impact of
venture capital on the labor market, dl with the theoreticdly expected sign. As a firg gep, it
appears to be useful to take a look at the empirical redlizations of the tvaues for the venture
copitd coefficient estimates. In Tables 3a and 3b, we find a total of 21 out of potentia 32
sgnificant rdaionships with tvaues up to 3.64 in the case of specification (9) in Table 4b. In
Tables 4a and 4b, we are Hill ale to identify 13 ggnificant reationships. Thus, evidence in
favor of our man hypothess is to a certain extent weeker in the case of firgt differences than
in the cases of levels. Second, a certain dugtering of sgnificant results with the expected sgn
can above dl be observed within Tables 3b and 4b, i.e, the sgnificance of our measures for
venture cgpital is more pronounced in the employment equations than in the unemployment
equations.

Concerning the dgnificance of lagged versus contemporaneous impects, in the case of
edimaes in leves the early invesment varidble (INVEARLY) is more dgnificant if it is
lagged whereas the more comprehensve measure VC reaches the highest t-vaues if it is
specified contemporaneoudy. However, the corresponding pattern of results is less clear in
our edimations in first differences (Tables 4a and 4b).3® Ealy invesment now enters
contemporaneoudy while the VC varigble is more sgnificant if it is lagged. The exigence of
a time-to-build period between invesment and an improvement of the labor market stance, as
proposed by Wasmer and Weil (2000), is therefore not supported unambiguoudy by our

3 Dummy DUMGER (=0 for 1986 to 1990, =1 from 1991 to 1999) for reunification included; tstatistics in
parentheses, common constants assumed. Early stage venture capital investment = startup and seed investment.
Venture capital investment = startup, seed and expansion investment. */**/*** denotes significance at the 10/5/1

percent level. The term (yivt_1 - yivt_z) in eq. (16) is instrumented by the dange in the unemployment rate
lagged two periods.

% Dummy DUMGER (=0 for 1986 to 1990, =1 from 1991 to 1999) for reunification included; tstatistics in
parentheses, common constants assumed. */**/*** denotes significance at the 10/5/1 percent level. The term
(ym_l - ym_z) in eq. (16) is instrumented by the level of employment lagged two periods and the level of
employment lagged three periods.

38 Note that our estimationsin first differences are still characterized by relatively large R-squareds.
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results. In sum, Tables 3a to 4b yidd prima facie empirical support for our hypothess that
venture capital improves labor-market performance.

3. Arethe pooled estimation resultsrobust?

In order to avoid an omitted-variable bias we conduct several tests for robustness, each
congdering different agpects and including additiond explaining varigbles. Note that our
gpecifications in Tables 3a to 4b dready contained an implicit robustness test snce red GDP
growth was included in the set of regressors.

3.1 Fixed effects estimation

Fird, we give up the assumption of common coefficients and turn to edtimations of exactly
the same specifications as in Tables 3a to 4b, but this time assuming different intercepts for
the individud OECD economies. In other words, we use alternative specifications of the
constant in the pooled regresson esimation. By this, we dispense with our initid assumption
of identicd intercepts for adl pool members. Here we consder a case of fixed effects, i.e,
gpecific (and possbly different) intercepts for each OECD country as a pool member. Tables
5a to 6b display the corresponding estimation results:

Table5: FGL S estimates of a model in levels with cross-sectional heter oscedasticity and

autocorrelation (20 OECD countries, cross-section specific constants)®’

a) Impact of venture capital investment on the unemployment rate (with cyclical

control)

b) Impact of venture capital investment on employmert (with cyclical control)

The peattern of the results in Tables 5a and 5b for the levels of unemployment and
employment resembles closgly those in Tables 3a and 3b. However, coefficient estimates
come out to be a bit smdler in magnitude and sometimes less dgnificant than under the
assumption of common coefficients. Tables 6a and 6b display the corresponding estimation

results for our firg difference specifications.

3" Dummy DUMGER (=0 for 1986 to 1990, =1 from 1991 to 1999) for reunification included; tstatistics in
parentheses, common constants assumed. Early stage venture capital investment = startup and seed investment.
Venture capital investment = startup, seed and expansion investment. Cross-section specific constants assumed
(fixed-effects model). */** /*** denotes significance at the 10/5/1 percent level.
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Table 6: FGL S estimates of a model in differenceswith cross-sectional heter oscedasticity

and autocorrelation (20 OECD countries, cr oss-section specific constants)

a) Impact of thedeivery of venture capital on the unemployment rate (with

cyclical control)®®

b) Impact of the ddivery of venture capital on thelevel of employment (with cyclical

control)®®

With respect to changes in the unemployment rate, now 9 instead of 4 entries (Table 6a versus
43) in the venture cepita table rows are sgnificant with the expected sign. At the same time,
the magnitude of the edtimated venture capitd coefficients increases dightly. In contragt to
this the number of dgnificant entries with the correct dgn fdls from 9 to 5 for the
specifications for the first differences of employment (Table 6b versus 4b). Correspondingly,
the magnitude of the edimated invesment coefficient decreases in most cases. Overdl, the
VC variable ssemsto be more sgnificant than the INVEARLY variable.

3.2 Including other ingtitutional variables

As a second and most important robustness test for the impact of venture capitd on labor-
market performance across countries, we now include inditutiond labor-, capital-, and goods-
market variables*® Like, eg., Blanchard and Wolfers (1999) and Nickell (1997), we include
these variables separately (not displayed here, available on request) and jointly. Our main
intention is to investigate whether the detected impact of venture capitd on labor-market
performance is robugt to including a large set of standard indtitutiona varigbles and whether it
changes the impact of the traditiona |abor-market variables on labor-market performance.

% Dummy DUMGER (=0 for 1986 to 1990, =1 from 1991 to 1999) for reunification included; tstatistics in
parentheses. Early stage venture capital investment = startup and seed investment. Venture capital investment =
startup, seed and expansion investment. Cross-section specific constants assumed (fixed-effects model).
Instruments rely on the same specification as in Table 4a */**/*** denotes significance at the 10/5/1 percent
level.

39 Dummy DUMGER (=0 for 1986 to 1990, =1 from 1991 to 1999) for reunification included; tstatistics in
parentheses; cross-section specific constants assumed (fixed-effects model). The term (yi w1 Yie 2) ineg. (16)

is instrumented by the change in employment lagged two periods. */**/*** denotes significance at the 10/5/1
percent level.

0 As afurther robustness test, we tested for robustness with respect to a change in the member ship of the pool,
i.e, we confined ourselves to those thirteen EU countries included in our OECD sample. The large share of
theoretically correct signs of the coefficient estimates of the venture capital impact on the labor market was again
striking. Hence, the effect identified in this paper appears to be robust with respect to the selected OECD
subsample. Corresponding estimates for the models in first differences (along the lines of Tables 4a and 4b) led
to rather similar results. The results are available on request.
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The following Tables 7 to 10 display edtimation results based on empiricd modes which
have been sdected from Tables 3 and 4 and have been augmented by dl indicators of capitd-,
labor-, and goods-market inditutions lised in Table 1. Our tabulated preferred specifications
result from a generd-to-specific testing-down procedure by means of sequentid tests for
sgnificance of individua or of a group of regressors. The redizaions of the R-squared is
tabulated as wel. The modds have been samplified in the usud dSepwise fashion by
eiminating indgnificant variables or variable groups until a parsmonious adaption to the data
generating process was reached. The lag number of lagged endogenous variables (ore or
more) is determined by this procedure as well.

The tables include the coefficient estimates for the sdected venture capitd variable (the
empiricd t-vaue of the coefficient estimate of this variable being the sdection criterion), the
cydicd control variable and (some of) the additiona inditutiond varigbles from Table 1
together with the respective redizations of the t-gatistics and the corresponding measures of
the fit for each of the robustness test specifications. In our preferred specifications for the first
differences of the labor-market variables, we do not dways include a congtant. In this respect,
we closdy follow the specification proposed by the transformation in eg. (16). In economic
terms, we dlow the inditutiond variables to subgtitute the constant in cases where at least one
inditutiond variableis time-invariant.*

We dat with displaying the estimations for levels of the unemployment rate (Table 7) and
employment (Table 8) to be followed by estimations of selected models in first differences for
the same variables (Tables 9 and 10). In each case, we consder a modd without any venture
capitd varidble (a), another modd with the best fitting early investment variable (b), and
findly a modd with the best fitting overdl venture capitd investment variable (c). Our
preferred specifications are;

specifications (2) and (7) in Table 3afor the leve of the unemployment rate (Table 7),
specifications (2) and (7) in Table 3b for the level of employment (Table 8),

gpecifications (1) and (7) in Table 4a for the difference of the unemployment rate
(Table9), and

! The constant or the coefficient of the institutional variables in our (un-) employment equations determine the
level of equilibrium (un-)employment). Another point is worthwhile to be mentioned here. Our institutional
variables for the replacement rate (RRATE, RR1 and RR25) might appear to be highly correlated at first glance.
However, as Table 1 shows RRATE is much less variable over time than RR1 and RR25. In addition, RR1 and
RR25 differ strongly with respect to the time span they relate to.
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gpecifications (1) and (8) in Table 4b for the difference of employment (Table 10).

Table7: FGL S estimates of a pooled model for the level of unemployment augmented by
indicators of the capital, labor and product market setting™

With respect to the models for the level of the unemployment rate (Tables 7a to 7c), a certan
st of the additiond inditutiond variables remans gSgnificant after pasing the generd-to-
specific procedure. In the absence of any venture capital variable (Table 73), the benefit
duration, the employer coordination index, the employment protection index, the tax wedge,
and union dendty (as inditutiond labor market variddles) as wel as the vaiadles for
shareholder and creditor rights turn out to be dgnificant in most cases a the one percent
dgnificance leve, the tax wedge being the only exception (dgnificant at the five percent
level). Moreover, the corresponding coefficient estimates display the right Sgn except for the
shareholder rights indicator. If venture capitd investment is added (Tables 7b and 7¢), the
results become even more pronounced. Even the tax wedge is now dgnificant at the one
percent level with the correct sign. If the more comprehensve venture capitdl measure VC is
implemented (Table 7c), the index of shareholder rights is replaced by the barier to
entrepreneurship variable. However, the coefficient edtimate for the latter varidble reveds the
theoretically wrong dgn. It is intereting to note that active labor market programs and the
replacement raio (dthough three variants of the later have been tested) are inggnificant
throughout the specifications in Tables 7a to 7c.** Findly and most important in our context,
the venture capita variables remain highly dgnificant. Let us now turn to the results for the
leve of employment:

Table 8: FGL S estimates of a pooled modé for the level of employment augmented by
indicators of the capital, labor and product market setting*

With respect to the modes for the level of employment (Tables 8a to 8c) and compared with
Tables 7a to 7c, a somewhat different set of indtitutional variables turns out to be sgnificant.
In the absence of any venture capitd variable (Table 8a), the replacement rate (two variants),
the overal coordinaion index, the employment protection index (as inditutiond labor market
vaiables) are now dgnificant. The employment protection index according to Blanchard and
Wolfers (1999) which is highly variable over time now replaces the less time variant Layard

42 tstatistics in parentheses, */** /*** denotes significance at the 10/5/1 percent level.
43 n fact, active labor market programs are insignificant throughout all our specifications.
44 t-statistics in parentheses, */** /*** denotes significance at the 10/5/1 percent level.
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and Nickdl employment protection index. Agan, the corresponding coefficient estimates
display the right dgn except for the indicators for shareholder rights, employer coordination,
and the Blanchard and Wolfers (1999) replacement rate RR1. If venture capita investment is
added (Tables 8b and 8c), the results remain more or less the same. If the less comprehensive
venture capitd measure INVEARLY is implemented (Table 8b), an additiond verson of the
replacement rate (RR25) is included. However, the coefficient estimate for the latter variable
reveds the theoreticaly wrong dgn. Moreover, the coordingtion variables and the
employment protection index bardy miss dgnificance a the ten percent levd but dill are
jointly dgnificant (corresponding F-tests are available on request). Creditor rights are the only
capita-market inditution which digplays sgnificance and the correct sign throughout Tables
8a to 8c. Findly, our venture capitd variables again turn out to be highly sgnificant, this time
even a the one percent level. We now turn to our final specifications in differences:

Table 9: FGL S estimates of a pooled modé for the first differ ence of unemployment
augmented by indicators of the capital, labor and product market setting®

With respect to the moddls for the changes in the unemployment rate (Tables 9ato 9c), the set
of ggnificant additiond inditutiond variables can be characterized as follows. In the absence
of any venture cepitd variable (Table 9a), two versons of the replacement rate, the benefit
duration, the Blanchad and Wolfers employment protection index, union dengty (as
inditutiona labor market variables) and the creditor rights varigble turn out to be ggnificant
in most cases a& the one or five percent Sgnificance level. The Layard and Nickel
replacement rate is the only exception (Sgnificance at the ten percent leve dightly missed but
joinly sgnificant with the other vaiables®®). Moreover, the corresponding coefficient
edimates display the right sign except for the Blanchard and Wolfers replacement rate. If the
change in venture capita investment is added (Tables 9b and 9c), the pattern of the results is
the same as before. Mogst important in our context, the venture capita variable VC in contrast
to the less comprehensve measure INVEARLY turns out to be sgnificant a the five percent
leve. Findly, we interpret the results gained for the firgt differences of employment:

45 t.statistics in parentheses, */** /*** denotes significance at the 10/5/1 percent level.
¢ Note also that econometric theory in such a case recommends to implement a regressor if its t-value realization
isstill above one (minus one).
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Table 10: FGL S estimates of a pooled model for the first difference of employment
augmented by indicator s of the capital, labor and product market setting®’

In the pand regressons for the changes in employment (Tables 10a to 10c), the largest set of
additiond inditutiond varidbles becomes dgnificant after passing the generd-to-specific
procedure. In the absence of any venture capital variable (Table 10a), both Blanchard and
Wolfers replacement rates, the benefit duration, the union coverage index (which has not
gppeared in any table up to now), the employer coordination index, the Blanchard and
Wolfers employment protection index, the product market regulation index and the variables
for shareholder and creditor rights turn out to be sgnificant in most cases a the one percent
ggnificance level. Moreover, the corresponding coefficient edtimates display the expected
sgn except for the replacement rate, the employer coordination index, and the goods-market
regulation indicator. This time, even the indicaior for shareholder rights displays the correct
dgn. If venture capitd investment is added (Tables 10b and 10c), the results day as
pronounced as before. If the more comprehensive venture capital measure VC is implemented
(Table 9c), the tax wedge is now dgnificant a the ten percent levd with the correct Sgn. As
in nearly dl models in Tables 8 to 10 before, the venture capitd variables again turn out to be
highly sgnificat.*® To sum up, based on our empirica evidence we can dearly reject the null
hypothesis that the early investment venture capita variadble and the standard venture cepitd
variable incduding expansion investment do not improve labor- market performance.

In order to quantify the postive effects of venture capital on labor-market performance, it is
useful to caculate the short-run and the long-run impact of a permanent positive one standard
deviation shock in our two venture capita variables on OECD labor markets*® Starting from
the redization of our venture capita time series in the year 1999, a one standard deviation
shock in the avalability of venture capitd means an increase of the VC vaiadle by 0.35
percent and an increase of the INVEARLY variable by 0.38 percent. For, eg., Germany such
a shock would imply an increase of seed, Sartup and expansion investment by 0.46 per mil of
GDP and an increase of seed and startup investment by 0.17 per mil of GDP. Based on our
pand egimations, Table 11 shows that such an increase in the availability of venture capitd

47 t-statisticsin parentheses, */** /*** denotes significance at the 10/5/1 percent level.

48 An implication of our results with respect to the dynamic behavior of the labor market should also be noted.
Since regression equations in Tables 9 and 10 are specified in first differences, significant institutional variables
explain in principle the increase respectively decrease of our labor market series over time whereas in Tables 7
and 8 institutional variablesin astrict sense contribute to explaining the level of equilibrium (un-)employment.

49 The long-run equilibrium effect is calculated by dividing the short-run impact effect by one minus the
coefficients of the lagged endogenous variables.
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reduces the unemployment rate in the short run by 0.14 percentage points and in the long run
by 113 percentage points. Columns 2 and 3 display the andogous podtive impact on
employment.

Table 11: Dynamic labor-mar ket impacts of ventur e capital investment

If labor supply were congtant, the short-term and the long-term coefficients for unemployment
and employment should be gpproximatey equd in absolute vdue and of oppodte sgn.
However, this is definitdly not vdid in our example. On the one hand, the impact coefficient
for unemployment is rdaivdy smdler than that for employment, with non-overlgpping
bounds if one uses the usud standard error limit. On the other hand the long-term impact of
venture capitd on employment seems to be actudly grester than the one on unemployment.
This suggests that labor supply itsdf might be affected by the availahility of venture capitd in
the short term, i.e, increesng when availability goes up, which would be consgtent with our

genera gpproach conddering that the decision to enter the labor market involves sunk codts.

V. Conclusions

Aggregate unemployment results from insufficient job creation and excessive job destruction.
Both are inherently linked to invesments and to the founding of new firms and thus to the
functioning of cepitd markets Inditutiond dructures on capitd markets which hep to
dleviae financid condrants in  entrepreneuriad  decison-making should therefore  boost
employment. The great variance in venture cepitd markets across OECD-countries and the
fact tha continenta Europe lags behind in this respect compared to the Anglo-Saxon
countries indicates that cepitd-market imperfections might hep dsandard labor-market
vaiaddes in explaning differences in labor-market performances across countries. It is by
now well established that flexible labor markets improve aggregate employment performance.
However, by leaving out cepitd-market varidbles, past empiricd results might have missed
other important inditutiona factors and might have overdated the impact and sgnificance of

some of the labor-market variables due to an omitted variable bias.

Our empirical anadyss based on pane data for 20 OECD countries from 1986 to 1999
confirms this conjecture. Both, overdl venture cepitd investments and early stage venture
capitd invesments in relaion to GDP improve Sgnificantly labor-market performance. These
effects are present in a wide aray of different econometric specifications and they are in
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paticular Hill prevaent when dsandard inditutiona variables describing labor-, capita-, and

goods-market regulaions are included in the pand regressons.

Our results with respect to certain controversa labor-market variables are worth noting. Firs,
active labor market policies are indgnificant throughout our Specifications. Hence, our results
shed some doubt on the view tha active labor market policies are a panacea in fighting
unemployment. Second, there has been some controversy in recent years over how
employment protection affects the Stuation on the labor market. Our results are clear-cut in
this respect, employment protection rases unemployment and hampers employment
throughout our specifications. Third, it is often agued that coordination and thus
centrdization of wage bargaining is good for labor-market performance when controlling for
union strength. Our results are ambiguous in this respect. In those cases where they are
sgnificant, our coordination varigbles exercise a negative impact upon both, unemployment
and employment. Hence, coordinating wage barganing is not necessarily a good idea for
achieving higher employment but might have hdped in the past to keep officd

unemployment rates low.

Concerning  recommendetions for economic policy, our results suggest the following.
Structurd  reforms of labor markets, especidly concerning unemployment benefit systems and
employment protection legidation should stay up high on the politicd agenda in continental
Europe. However, the postive effect upon employment growth will be grester if such labor-
market reforms are accompanied by improvements of the inditutiond set-up on capitd
markets, in paticular concerning venture capitd. Venture capitd markets have grown
subgantidly in continenta Europe in recent years patidly due to the improved possbilities
for initid public offerings While this should hdp to foster employment growth in the
upcoming years, there is dill congderable scope for inditutional improvements. Jeng and
Wedls (2000) find that penson funds and flexible labor markets themsdves are two other
important  inditutional  prerequisites for wadl-functioning venture capitd markets. Hence,
moving from a pay-as-you-go to a more funded penson system with red penson funds might
help in further developing venture capitd markets. Making labor markets more flexible is dso
conducive to fighting unemployment indirectly via booding venture capitd markets. Y,
politico-economic condderations suggest that the inditutiona structures on both markets are
linked by politico-economic forces (Fehn and Meier, 2000). Hence, only comprehensve

reforms exploiting such poalitico-economic complementarities are likely to succeed.
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Table 1. Description of the labor market and capital market variables

Macroeconomic time series

Unemployment rate
(UNEMP)

Totd employment
(EMP)

Institutional labor market variables

Benefit replacement ratio
(RRATE)

Benefit replacement ratio
(RRY)

Benefit replacement ratio

(RR25)

Benefit duration
(BENEFIT)

Active labor market programs
(ALMPHAT)

Union coverage index
(UNION)

Union coordination index
(UNCORD)

Employer coordination index
(EMCORD)

Coordination index
(COORD)

Employment protection index
(EMPRO)

Employment protection index
(NEWEP)

OECD standardized unemployment rate. Source: OECD Main
Economic Indicators.

Civilian or (if not available) total economy employment émployees
and self employed, index with base year 1995). Source: OECD Main
Economic Indicators.

Share of income replaced by unemployment benefits. Source: Layard
and Nickell (1997), p. 12, Table 6, and complementary data delivered
by S. Nickell. Only two realizations per country (for 1986-89 and 1989-
9).

Average replacement rate over the first year of an unemployment spell.
Source: Blanchard and Wolfers (1999), pp. 11 ff. and data appendix.
Three redlizations per country (for 1986-89, 1990-94 and 1995-99).
Indicator displays more variability than RRATE.

Average replacement rate over the ensuing four years of an
unemployment spell. Source: Blanchard and Wolfers (1999), pp. 11 ff.
and data appendix. Three realizations per country (for 1986-89, 1990-
94 and 1995-99). Indicator displays more variability than RRATE.

Duration of unemployment benefits (years, 4 years meaning indefinite).
Source: Layard and Nickell (1997), pp. 11 ff., and complementary data
delivered by S. Nickell.

Current active labor market spending as % of GDP divided by current
unemployment, instrumented. Expenditure on the disabled excluded.
Source: Layard and Nickell (1997), p. 12, Tables 6 and 15, and
complementary data delivered by S. Nickell.

Index, 3 = over 70% covered, 2 = 25-70 % covered, 3 = under 25%
covered. Source: Layard and Nickell (1997), Table 3, and
complementary data delivered by S. Nickell.

Union co-ordination in wage bargaining. Index with 3 = high, 2 =
middle, 1 = low. Source: Layard and Nickell (1997), Table 3, and
complementary data delivered by S. Nickell.

Employer co-ordination in wage bargaining. Source: Layard and
Nickell (1997), Table 3, and complementary data delivered by S.
Nickell.

Average of UNCORD and EMCORD. Source: Layard and Nickel
(1997), Table 3, complementary data delivered by S. Nickell and
Blanchard and Wolfers (1999), pp. 11 ff.

Country ranking with 20 as the most strictly regulated. Source: Layard
and Nickell (1997), p. 6, Table 2, and complementary data delivered by
S. Nickell.

Index ranging from 0 to 6. The higher the index, the higher employment
protection. Source: Blanchard and Wolfers (1999), data appendix,
augmenting the Lazear (1990) data.
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Tax wedge
(TAXWEDGE))

Union density
(UDEN)

Institutional product market variable

Barriersto entrepreneurship
(PRODREG)

Venture capital investment time series

Venture capital investment

VO

Early stage venture capital investment
(INVEARLY)

Institutional capital market variables

Shareholder rights
(SHARERIGHT)

Creditor rights
(CREDITRIGHT)

Total tax wedge (in %). Sum of the payroll tax rate, the income tax rate
and the consumption tax rate. Average rates derived from national
income and tax data. Source: Layard and Nickell (1997), p.4, Table 1,
and complementary datadelivered by S. Nickell.

Trade union members as a percentage of all wage / salary earners.
Source: Layard and Nickell (1997), p. 7, Table 3, and complementary
datadelivered by S. Nickell.

Summary indicator for administrative burdens on startups, regulatory
and administrative opacity and barriers to competition. Country score
range from O to 6, the higher the score, the higher the regulatory
barriers. Source: Nicoletti, Scarpetta, Boylaud (1999), Table A3.2

Seed, startup and expansion (both government and private sector
funded) as per mil of average GDP. Source: Own calculations based on
Asian Venture Capita Journal (2000), Baygan, Freudenberg (2000),
European Venture Capital Association (2000), National Venture Capital
Association (2000), Jeng, Wells (2000)

Seed and startup (both government and private sector funded) as per mil
of average GDP. Source: Own calculations based on Asian Venture
Capital Journal (2000), Baygan, Freudenberg (2000), European Venture
Capital Association (2000), National Venture Capital Association
(2000), Jeng, Wells (2000)

Antidirector rights. Index of the legal system’s protection of minority
shareholders against managers and dominant shareholders. It includes
regulations on voting rights attached to shares, rights that support the
voting mechanism against interference by insiders and rights to call
extraordinary shareholder's meetings. Range: 0 to 5, 5 is the highest
level of investor protection. Source: La Portaet al. (1999b), Tablell.

Index of the legal system’s protection of creditors in case of a firm's
ligidation or reorganization. Range: O to 4, 4 is the highest level of
creditor protection. Source: LaPortaet al. (1998), p. 1136, Table 4.
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Table 2: Pattern of panel ADF-test statistics for labor-market variables

Variable

t-value t-value t-value
(no lagged differences) (one lagged difference) (two lagged differences)
I) ADF-test statistic (no constant, no trend)
EMP +7.03 +3.16 +3.12
UNEMP -2.49%** -2.91%** -1.74**
D(EMP) -6.71%** -6.78*** -6.13***
D(UNEMP) -7.39%** -10.20*** -9.05%**
I1) ADF-test statistic (common constant, no trend)
EMP -3.33%** -4 71x** -4.81***
UNEMP -3.57%** -5.06* ** -3.65%**
D(EMP) -7.66*** S1.72%%* -7.04***
D(UNEMP) -7.39%** -10.18*** -90.04* **
[11) ADF-test statistic (common constant and trend)
EMP -4.50%** -5.95%** -6.27***
UNEMP -3.38*** -4.78%** -3.34***
D(EMP) -7.84%** -7.93%** -7.40%**
D(UNEMP) -7.62%** -10.73*** -0.91***
1V) ADF-test statistic (individual-specific constant and trend)

EMP -0.67 -3.82 -3.05
UNEMP -373 -9.31*** -6.70
D(EMP) -8.13%** -8.73%** -8.44***
D(UNEMP) -7.33** -Q.42%* * -8.57***

Note: the t-value is the realization of the usual ADF-test statistic; */**/*** denotes significance of the lagged
endogenous variable; the sample range is 1986-1999 with adjustments if necessary due to the lag structure.

Ad 1) test equations correspond to model 1 in Levin and Lin (1992). The relevant critical values are -1.39/-1.76/-
245 (Levinand Lin (1992), Table 1, p. 45 (for N=20 cross-sections and t=10 periods).

Ad I1) test equations correspond to model 2 in Levin and Lin (1992). The relevant critical values are -1.57/-
1.94/-2.64 (Levin and Lin (1992), Table 2, p. 46 (for N=20 cross-sections and t=10 periods).

Ad 111) test equations correspond to model 3 in Levin and Lin (1992). The relevant critical values are -1.75/-
2.13/-2.85 (Levinand Lin (1992), Table 3, p. 47 (for N=20 cross-sections and t=10 periods).

Ad 1V) test equations correspond to model 5 in Levin and Lin (1992). The relevant critical values are -6.82/-
7.06/-7.51 (Levinand Lin (1992), Table 5, p. 49 (for N=20 cross-sections and t=10 periods).
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Table 3: FGL S estimates of amodéd in levelswith cross-sectional heter oscedasticity and autocorrelation
(20 OECD countries, common coefficients)

a) Impact of venture capital investment on the unemployment rate (with cyclical control)

@ ) ©) 4 ©) (6) ) ®) ©) (10) (1 12
Unemployment rate (-1) 0.95 0.96 0.96 0.92 0.93 0.93 0.95 0.96 0.96 0.92 0.93 0.93
(37.44) (42.58) (42.61) (31.68) (34.72) (32.50) (36.41) (40.11) (40.76)) (3L17) (3373 (32.87)
Real GDP growth rate -024 -024 -0.23 -0.24 -0.24 -0.24 -024 -024 -0.23 -0.24 -024 -0.24
(-9.73) (-9.85) (-9.73) (-10.34) (-10.55) (-10.30) (-9.67)) (-9.90) (-968)) (-1033) (-10.73) (-10.29)
Real GDP growth rate (-1) / / / -0.20 -0.20 -0.20 / / / -0.20 -0.20 -0.19
(-8.89) (-8.62 (-8.49) (-8.72) (-8.85) (-8.21)
Early stage -0.48** / -0.08 -0.24 / -0.33* / / / / / /
venture capital investment (-2.40) (-0.29) (-1.49) (-1.60)
Early stage / -1.01*%** -0.91* / -0.19 0.26 / / / / / /
venture capital investment (-1) (-2.80) (-1.88) (-0.60) (0.65)
thure Capltal Invammt / / / / / / '0.24*** / '0.25*** '0.12* / '0.12*
(-2.82) (-2.62) (-1.73) (-1.56)
Venture capital investment (-1) / / / / / / / -0.22* 0.00 / -0.06 0.04
(-1.67) (0.00) (-0.50) (0.34)
Constant 047 040 0.37 133 123 121 0.56 0.46 044 138 127 123
(1.99) (1.81) (1.67) (4.70) (4.56) (4.26) (2.27) (1.93) (1.87) (4.78) (4.51) (4.23)
Weighted statistics
R 0.98 0.98 0.98 0.99 0.99 0.99 0.98 0.98 0.98 0.99 0.99 0.99
F-statistics 21554 2230679 1775742 2389399 2227008 1984933 2164209 2067.793 1704577 2390.667 2258914 1913595
Durbin-Watson 184 183 193 187 182 1.80 182 183 182 187 182 181
Total panel observations 207 205 202 14 192 189 207 205 202 194 192 189




b) Impact of venture capital investment on employment (with cyclical control)

(1) (2 3 (4) ©) (6) (7 (8) 9) (10) (11) (12)
Employment (-1) 0.88 0.89 0.90 0.89 091 091 0.88 0.88 0.85 0.89 091 0.89
(14.81) (15.97) (1640) (279 (2662 (23.67) (11.46) (12.84) (11.42) (2392 (24.39) (2.3
Real GDP growth rate 0.27 0.26 0.27 0.36 0.36 0.35 0.26 0.25 0.25 0.37 0.36 034
(7.18) (15.97) (7.55) (9.59) 972 (9.20) (6.94) (6.93) (6.82) (9.86) (9.58) (8.95)
Real GDP growth rate (-1) / / / 0.35 032 0.32 / / / 0.34 0.33 0.31
(9.29) (8.46) (822 (9.34) (8.63) (8.16)
Early stage 1.09%** / 0.02 0.68** / 051 / / / / / /
venture capital investment (3.10) (0.09) (2.30) (1.38)
Early stage / 2.77%**  2.76*** / 1.13* 0.59 / / / / / /
venture capital investment (-1) (3.87) (3.12) (1.86) (0.76)
Venture capital investment / / / / / / 0.56*** / 0.47***  (0.39*** / 0.37**
(3.51) (2.78) (2.78) (2.41)
Venture capital investment (-1) / / / / / / / 0.78*** 0.60** / 0.39* 0.28
(2.91) (2.11) (1.64) (1.06)
Constant 12.62 1154 10.96 9.85 8.16 868 1237 13.00 15.76 1015 8.78 1019
(2.10) (2.04)) (19) (279 (239 (2.26) (1.58) (1.85) (2.08) (.72 (2.37) (2.31)
Weighted statistics
R 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999
F-statistics 94051.83 1384153 115359 166187 162894 1367838 9640212 1114406 9146966 204039.7 1432704 1470854
Durbin-Watson 197 201 205 198 2.06 203 193 204 203 199 2.05 204
Total panel observations 216 214 211 202 200 197 216 214 211 202 200 197




Table 4: FGL S estimates of a model in differences with cross-sectional heter oscedasticity and autocorrelation
(20 OECD countries, common coefficients)

a) Impact of the delivery of venture capital on the unemployment rate (with cyclical control)

@ @ ©) 4 ©) (6) ) ®) ©) (10) (1 12
Instrument for the changein the -0.13 -0.15 -0.14 -0.10 -0.11 -0.11 -0.14 -0.14 -0.15 -0.10 -0.11 -0.11
unemployment rate (-1) (-181) (209  (-203) (-1.87) (-2.06) (-2.06) (-203) (-203) (221) (193 (200 (213
Real GDP growth rate -0.27 -0.26 -0.26 -0.24 -0.24 -0.24 -0.26 -0.27 -0.26 -0.24 -0.24 -0.24
(-1073) (-10.74) (-1029)  (-1024)  (-1004)  (-9.82) (-1098)  (-1090) (-1087) (-1007) (-1016)  (-9.84)
Real GDP growth rate (-1) / / / -0.20 -0.20 -0.20 / / / -0.20 -0.20 -0.19
(-8.77) (-8.66) (-8.32) (-852) -8.60) (-7.88)
Changein early stage -0.36 / -0.46* -0.23 / -017 / / / / / /
venture capital investment (-1.39) (-1.72) (-1.10) (-0.83)
Changein early stage / -0.29 -0.37 / -0.05 -0.06 / / / / / /
venture capital investment (-1) (-0.73) (-0.97) (-0.13) (-0.18)
Changein / / / / / / -0.26*** / -0.37***  -007 / -0.09
venture capital investment (-2.62) (-3.40)  (-0.89) (-103)
Change in / / / / / / / -0.16 -0.30** / -0.04 -0.08
venture capital investment (-1) (-120) (-2.39) (-041) (072
Constant 054 0.55 057 094 0.93 0.95 0.55 0.56 0.60 0.92 093 094
5.38) (5.49) (559 (9.29) (8.90) (9.02) (5.55) (5.67) (6.15) (9.16) (8.92) (8.99)
Weighted statistics
R 0.63 0.63 0.63 0.73 0.72 0.72 0.65 0.63 0.66 0.72 0.72 0.71
F-statistics 58.30 57.10 46.27 74.38 69.05 58.72 63.40 57.23 51.85 7251 68.72 57.29
Durbin-Watson 183 182 184 185 1.89 187 184 181 178 1.86 1.89 1.86
Total panel observations 174 172 169 173 171 168 174 172 169 173 171 168




b) Impact of the ddivery of venture capital on employment (with cyclical contral)

(1) (2 3 (4) ©) (6) (7 (8) 9) (10) (11) (12)
Instrument for the change in -0.14 -0.16 -0.13 -0.12 -0.12 -012 -0.14 -0.16 -0.14 -013 -0.12 -0.12
employment (-1) (-2.23 (-2.67) (2100 (272 (-264) (-2.63) (-2.33) (-2.76) (-244) (-2.79) (-2.64) (-2.54)
Real GDP growth rate 034 0.38 0.34 0.38 040 0.39 034 040 0.34 0.38 0.39 0.38
(7.71) (853 (7.55) (9500 (1013 (9.57) (7.76) (8.90) (7.72) (9.57) (10.03) (9.33)
Real GDP growth rate (-1) / / / 032 033 0.32 / / / 0.32 0.31 0.30
(830)  (844) (7.96) (8.22) (8.10) (7.32)
Changein early stage 0.93** / 0.94** 0.26 / 024 / / / / / /
venture capital investment (2.19) (2.22) 0.77) (0.69)
Changein early stage / 1.31* 0.85 / -0.14 -0.28 / / / / / /
venture capital investment (-1) (1.56) (1.10) (-0.20) (-0.38)
Changein / / / / / / 0.37** / 0.55*** 0.07 / 0.19
venture capital investment (2.16) (3.05) (052 (1.26)
Changein / / / / / / / 0.73***  0.86*** / 0.37* 0.47**
venture capital investment (-1) (2.91) (3.64) (1.81) (2.23)
Constant 17.98 1455 1853 11.04 10.78 11.32 17.09 14.76 19.56 10.90 11.37 1237

(522)  (476) (508 (442)  (424)  (4.06) (5.07) (5.11) (5.65) (4.40) (4.43) (4.23)

Weighted statistics

R 0.63 0.64 0.62 0.77 0.77 0.77 0.63 0.65 0.66 0.78 0.78 0.77
F-statistics 50.26 5115 40.31 85.15 83.89 7042 49.99 54.06 46.84 86.33 84.77 71.29
Durbin-Watson 1.96 192 193 19 19 193 1.99 191 189 196 191 190

Total panel observations 183 181 178 182 180 177 183 181 178 182 180 177




Table5: FGL S estimates of amodéd in levels with cross-sectional heter oscedasticity and autocorrelation

a) Impact of venture capital investment on the unemployment rate (with cyclical control)

(20 OECD countries, cross-section specific constants)

@ @ ©) & ©) (6) @ ®) ©) (10) (1 12
Unemployment rate (-1) 132 132 132 121 1.20 122 131 133 131 121 120 122
(32.77) (30.68) (30.52) (24.25) (22.59) (2319 (32.58) (31.00) (30.83) (2448) (2292 (23.66)
Unemployment rate (-2) -053 -053 -054 -043 -041 -043 -053 -054 -054 -043 -041 -0.44
(-1293) (-12.12) (-12.18) (-8.35) (-7.57) (-8.07) (-13.04) (-1247)  (-1258) (-848) (-7.75) (-8.37)
Real GDP growth rate -021 -0.22 -021 -0.19 -0.19 -0.19 -021 -0.22 -021 -0.19 -0.19 -0.19
(-10.24) (-9.89) (-9.97) (-9.20) (-8.82) (-8.89) (-20.09) (-10.27) (-9.77) (-9.18) (-9.15) (-8.84)
Real GDP growth rate (-1) / / / -0.10 -012 -0.09 / / / -0.09 -012 -0.10
(-3.67) (-4.30) (-353) (-354) (-4.48) (-345)
Early stage -0.30** / -0.20 -0.20 / -0.17 / / / / / /
venture capital investment (-2.04) (-0.87) (-1.45) (-0.74)
Early stage / -0.54** -0.23 / -0.37 -0.10 / / / / / /
venture capital i nvestment (-1) (-1.96) (-053) (-1.39) (-0.24)
Venture Capita] investment / / / / / / -0.18*** / -0.22x** -0.13** / -0.18**
(-2.81) (-2.61) (-2.04) (-2.20)
Venture Capi tal investment (_1) / / / / / / / -0.15 0.10 / -0.07 0.13
(-1.34) (0.71) (-0.69) (0.96)
Weighted statistics
R? 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
F-statistics 4200902 4103836 3165712 3479.801 3275495 2687.003 4499.029 4359116 3506.369 3754.931 3647535 3092.689
Durbin-Watson 207 2.06 208 1A 191 195 205 208 204 193 192 192
Total panel observations 213 211 208 212 210 207 213 211 208 212 210 207




b) Impact of venture capital investment on employment (with cyclical control)

(1) (2 3 4 ©) (6) (7) (8) 9) (10) (11) (12)
Employment (-1) 1.39 1.38 1.38 1.24 121 1.25 1.39 140 1.38 124 121 124
(32.11) (29.93) (29.74)  (2390) (2283 (2352 (32.02) (30.00) (29.63) (24.03) (22.90) (23.46)
Employment (-2) -048 -047 -048 -0.33 -0.30 -0.34 -048 -048 -048 -0.33 -0.29 -0.33
(-11.03)  (-1080) (-1067)) (-615)  (-553) (-631)  (-1112) (-10.76)  (-1071)  (-6.21) (-5.55) (-6.27)
Real GDP growth rate 041 040 0.39 0.35 0.33 034 041 043 040 0.35 034 034
(10.88) (1068) (1039  ((949) (955 (9.18) (11.01) (11.48) (10.55) (957) (9.98) (9.30)
Real GDP growth rate (-1) / / / 0.25 0.30 0.25 / / / 0.25 031 0.25
(5.34) (6.51) (5.26) (5.27) (6.78) (5.28)
Early stage 0.99*** / 0.62 0.67** / 0.59 / / / / / /
venture capital investment (3.13) (131 (2.16) (1.26)
Early stage / 1.84%** 1.07 / 1.06** 0.35 / / / / / /
venture capital investment (- (3.35) (1.29) (1.93) (043
1)
Venture capital investment / / / / / / 0.51*** / 0.46***  0.36*** / 0.33*
(3.63) (2.49) (2.62) (1.85)
Venture capital investment (- / / / / / / / 0.52** 0.18 / 0.40* 0.5
1) (2.26) (0.59) (1.78) (052
Weighted statistics
R 0.99 0.99 0.99 0.9 0.99 0.99 0.99 0.99 0.9 0.9 0.99 0.99
F-statistics 2420498 2445071 1812181 1802756 1470109 1366951 2397200 2031361 1683088 1806288 1435538 1360264
Durbin-Watson 218 217 218 200 201 202 220 220 220 202 201 203
Total panel observations 222 220 217 221 219 216 222 220 217 221 219 216




Table 6: FGL S estimates of a model in differences with cross-sectional heter oscedasticity and autocorrelation
(20 OECD countries, cross-section specific constants)

a) Impact of the delivery of venture capital on the unemployment rate (with cyclical control)

@ @ ©) & ©) (6) @ ®) ©) (10) (1 12
Instrument for the changein the -0.14 -0.18 -0.19 -0.08 -0.08 -0.10 -0.15 -0.17 -0.24 -0.08 -0.08 -0.10
unemployment rate (-1) (-2.07) (-2.65) -2.67) (-1.73) (-1.55) (-2.09) (-2.23) (-251) (-4.40) (-1.62) (-1.57) (-2.08)
Real GDP growth rate -0.30 -0.28 -0.24 -0.30 -0.30 -0.27 -0.29 -0.29 -0.18 -0.30 -0.30 -0.28
(-1062)  (-10.23) (866)  (-1240)  (-1227)  (-11.26)  (-1055)  (-10.77)  (-919) (-1217) (-1249) (-1151)
Real GDP growth rate (-1) / / / -0.23 -0.22 -0.22 / / / -0.22 -0.22 -021
(-9.46) (-9.05) (-8.95) (-8.92 (-9.05) (-8.17)
Changein early stage -0.45* / -0.72%**  -0.62%** / -0.90%** / / / / / /
venture capital investment (-1.67) (-2.51) (-2.77) (-4.36)
Changein early stage / -0.48 -0.62* / -0.87 -0.32 / / / / / /
venture capital investment (-1) (-1.10) (-1.58) (-0.23) (-1.30)
Change in / / / / / / -0.24** / -0.53*** -0.08 / -0.13
venture capital investment (-2.31) (-4.90)  (-097) (-1.35)
Change in / / / / / / / -0.18 -0.34*** / -0.08 -0.15
venture capital investment (-1) (-127) (-3.14) (073 (129
Weighted statistics
R? 0.68 0.67 0.66 0.79 0.77 0.80 0.69 0.67 0.99 0.78 0.77 0.77
F-statistics 7891 75.61 54.80 111.31 98.10 91.23 8297 76.30 37.99 101.36 98.01 7784
Durbin-Watson 192 193 193 190 198 1.96 19 192 175 193 1.98 196
Total panel observations 174 172 169 173 171 168 174 172 169 173 171 168




b) Impact of the ddivery of venture capital on employment (with cyclical contral)

(1) (2 3 (4) ©) (6) (7 (8) ) (10) (11) (12)
Instrument for the change in 0.02 0.02 0.02 0.08 0.09 0.10 0.03 0.01 0.02 0.09 0.09 0.09
employment (-1) (0.32) 0.2 (0.19) (174 (183 (199 (0.33) (7.24) 0.21) @7 (1.86) (172
Real GDP growth rate 0.37 0.36 0.37 0.46 0.46 048 0.36 0.35 0.34 0.46 0.46 0.46
(7.61) (7.39) (7.33) (11.33) (1141)  (11.20) (7.50) (257) (6.88) (11.36) (11.49) (11.19)
Real GDP growth rate (-1) / / / 0.39 042 041 / / / 0.39 040 0.38
(984 (10.39) (9.90) 9.79 (10.06) (9.39)
Changein early stage 0.30 / 0.29 -0.03 / -0.18 / / / / / /
venture capital investment (0.66) (0.69) (-0.08) (-0.449)
Changein early stage / 0.76 0.76 / -0.83 -1.00 / / / / / /
venture capital investment (-1) (0.85) (0.83) (-1.10) (-1.27)
Changein / / / / / / 020 / 0.45** -0.03 / 0.10
venture capital investment (1.06) (2.10) (-0.17) (0.55)
Changein / / / / / / / 0.72x**  (0.91*** / 0.34* 0.36*
venture capital investment (-1) (2.57) (3.32) (1.63) (1.64)
Weighted statistics
R 0.60 0.59 0.58 0.78 0.78 0.78 0.60 0.60 061 0.78 0.78 0.78
F-statistics 78.78 7458 5354 14545 1384 109.61 78.45 7943 58.75 58.75 142.45 140.22
Durbin-Watson 198 195 197 195 196 195 200 195 196 195 196 194

Total panel observations 183 181 178 182 180 177 183 181 178 178 182 180




Table 7: FGL Sestimates of a pooled model for the level of unemployment augmented
by indicator s of the capital, labor and product market setting

a) Without venture capital variable b) With INVEARLY (-1) ¢) With VC (0)
Unemployment rate (-1) 1.38(33.68) 1.36 (30.92) 1.34(32.29)
Unemployment rate (-2) -0.49 (-11.82) -0.47 (-10.63) -0.46 (-11.17)
Real GDP growth rate -0.24 (-12.33) -0.23(-11.32) -0.23 (-11.55)
Dummy Germany 0.14 (1.78) 0.22 (254) 0.29(3.28)
Early stage venture capital investment (-1) / -0.60** (-2.28) /
Venture capital investment (0) / / -0.26*** (-3.63)
Benefit duration 0.10(3.26) 0.09(3.149) 0.11 (3.79)
Employer coordination index -0.27 (-3.45) -031(-3.7) -0.33(-4.11)
Employment protection index 0.04 (357) 0.03 (2.90) 0.03 (3.06)
Tax wedge 0.01 (2.28) 0.01 (2.62) 0.02 (3.68)
Union density 0.01 (3.26) 0.01(3.37) 0.01 (2.96)
Shareholder rights 0.1(2.78) 0.08(2.30) /
Barriersto entrepeneurship / / -0.24 (-2.92)
Creditor rights -0.17 (-3.87) -0.19 (-4.08) -0.24 (-5.15)
Constant 0.38 (1.20) 041 (1.22) 1.03(4.23)
Weighted statistics
R 0.98 0.99 0.99
F-statistics 119753 1122.65 1175.27
Durbin-Watson 185 1.86 185
Total panel observations 229 211 213




Table 8: FGL S estimates of a pooled mode for the level of employment augmented
by indicator s of the capital, labor and product market setting

a) Without venture capital variable b) With INVEARLY (-1) ¢) WithvC (0)
Total employment (-1) 1.00 (54.85) 0.98 (44.82) 0.99 (45.05)
Real GDP growth rate 0.50 (12.64) 0.45 (10.78) 0.46 (10.91)
Dummy Ger many -0.65 (-3.54) -0.68 (-3.54) -0.71 (-3.69)
Early stage venture capital investment (-1) / 2.05%** (3.77) /
Venture capital investment (0) / / 0.39*** (2.59)
Benefit replacement ratio -0.02 (-1.93) -0.03(-2.51) -0.02 (-2.03)
Benefit replacement ratio (RR1) 0.04 (4.22) 0.03(2.85) 0.04 (3.91)
Benefit replacement ratio (RR25) / 0.03(2.14) /
Benefit duration -013(-1.97) -0.20 (-2.16) -0.14 (-2.05)
Employer coordination index -1.19(-3.39) -0.51 (-1.45) -1.23(-3.35)
Coordination index 0.76 (3.04) 045 (1.63) 0.83(3.23)
Employment protection index (NEWEP) -0.60 (-3.63) -0.28 (-1.62) -0.48 (-2.81)
Tax wedge -0.02 (-1.74) -0.03(-2.16) -0.03(-2.71)
Union density -0.03 (-3.64) -0.03 (-3.95) -0.03(-3.73)
Shareholder rights -0.24 (-2.56) / -0.22 (-2.22)
Creditor rights 0.34(3.04) 0.40 (3.15) 0.34(2.95)
Constant 257 (1.53) 4,05 (1.95) 349 (1.71)
Weighted statistics
R 099 099 0.99
F-statistics 29077.25 29102.04 20496.03
Durbin-Watson 143 145 142

Total panel observations 253 221 236




Table9: FGL S estimates of a pooled model for thefirst difference of unemployment augmented
by indicator s of the capital, labor and product market setting

a) Without venture capital variable b) With INVEARLY (0) ¢) With VC (0)
Instrument for D (Unemployment (-1)) -0.10(-1.73) -0.13 (-1.90) -0.13 (-2.05)
Real GDP growth rate -0.32(-12.93) -0.30(-11.48) -0.31(-12.03)
D (Dummy Ger many) 0.30(2.29) 0.21(157) /
D (Early stage venture capital investment) / -0.39 (-1.39) /

D (Venture capital investment (0))

/

/

-0.26* (-2.41)

Benefit replacement ratio 0.00 (1.26) 0.01(1.51) 0.01(1.62
Benefit replacement ratio (RR25) -0.02 (-2.08) -0.02 (-2.14) -0.02 (-2.28)
Benefit duration 0.19(3.38) 0.16 (2.67) 017 (2.84)
Employment protection index (NEWEP) 0.10(1.63) 0.11 (1.74) 0.12 (1.88)
Union density 0.01 (2.31) 0.01 (1.89) 0.01 (1.92)
Creditor rights -0.17 (-2.32) -0.14 (-1.74) -0.14 (-1.71)
AR (1) 0.40 (4.89) 0.41 (4.76) 041 (4.97)
Weighted statistics

R 0.70 068 068
F-statistics 4442 3310 37.25
Durbin-Watson 192 1.89 193
Total panel observations 178 167 167




Table 10: FGL S estimates of a pooled modd for thefirst difference of employment augmented
by indicators of the capital, labor and product market setting

a) Without venture capital variable b) With INVEARLY (0) ¢c) WithVC (-1)
Instr. for D (Employment (-1)) -0.15(-2.20) -0.08 (-1.17) -015(-2.21)
Real GDP growth rate 0.50(10.72) 0.33(7.43) 0.44 (9.14)
D (Early stage venture capital investment (0)) / 0.90** (1.90) /
D (Venture capital investment (-1)) / / 0.74*** (2.82)
Benefit replacement ratio (RR1) 0.02 (2.03) / 0.02 (1.61)
Benefit replacement ratio (RR25) 0.04 (1.97) / 004 (212
Benefit duration -0.49 (-2.47) -0.38 (-2.19) -057 (-2.82)
Union coverage index 1.03(1.80) 242 (352 1.31(244)
Employer coordination index -0.61 (-2.09) / -0.59 (-2.06)
Employment protection index (NEWEP) -0.99 (-2.76) -151 (-3.33) -0.89 (-2.66)
Barriersto entrepreneurship 2.39(349) 2.05(2.71) 2.95(3.57)
Shareholder rights 0.70(3.31) 0.76 (2.99) 0.88(3.59)
Creditor rights 1.04 (3.56) 065 (2.21) 1.10 (3.49)
AR (1) 0.38 (4.61) 0.50 (6.68) 0.34 (4.00)
Weighted statistics
R 0.66 0.60 066
F-statistics 2810 26.26 2182
Durbin-Watson 204 204 199

Total panel observations 186 183 174




Table 11: Dynamic labor-mar ket impacts of venture capital investment

Specification Table 7c Table 10b Table 10c
(VC) (INVEARLY) (VC)

a) Short-run -0.26 0.90 0.74

impact effect

b) Long-run =217 0.83 0.68

equilibrium effect

¢) Std. dev. of venture capital 052 020 052

variable

d) Impact effect of -014 018 0.38

one std. dev. shock

= a) timesc)

€) Equilibrium effect of one -113 0.17 0.35

std. dev. shock

= b) times c)




