/"\ UNITED NATIONS
27~ UNIVERSITY

UNU-MERIT

Working Paper Series

#2009-052

Technological Innovation, Entrepreneur ship and Development

David B. Audretsch and Mark Sanders

United Nations University - Maastricht Economic and social Research and training centre on Innovation and Technology
Keizer Karelplein 19, 6211 TC Maastricht, The Netherlands 1
Tel: (31) (43) 388 4400, Fax: (31) (43) 388 4499, e-mail: info@merit.unu.edu, URL: http://www.merit.unu.edu







Technological Innovation,
Entrepreneur ship and Development

David B. Audretsch and Mark Sanders*

November 2009

Abstract

Industrialization has long been seen as the anwwarderdevelopment and poverty. First this
led countries to follow protectionist import sulbgtion policies but as these failed developing
countries have opened up to trade and FDI and toiéallow strategies of export driven
industrialization. If we consider the share of TBCD countries in global trade in
manufactures, this has been a big success. Butt?h@sveloped countries still retain their
competitive advantage in the innovative and fastvgng industries of the future and for every
success story in Asia there are at least two tdleso in Africa. In this paper we present a two
region product life cycle model of global speciatinn and trade. In it we analyse the impact of
three major shocks to the gradually globalizing emegrating world economy and show that
these shocks have caused a transition in the gbpealialization pattern. The advanced and
previously industrialized countries have arguabélenthe transition to an entrepreneurial
economy in which innovation, creativity and highueaadded in early stage activity are the basis
of competitive advantage, whereas the developindgdwry-and-large has absorbed mature
industrial activities based on the Heckscher—Oatirsompetitive advantage based on cheap
unskilled labour. The key exogenous shocks tha¢ e to this shift are the collapse of
communism, the introduction of information and conmication technologies and the opening
up of large, populous developing countries suchmdi, China, and Brazil. Our model
predictions are very much in line with observedd®in developing and developed economies
and as such provides insights in the possible lyidgrmechanisms at work.
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1 Introduction

Globalization and technical change have been ifiethtas key sources of structural change in
industrialized and developing countries alike (&gpssman and Helpman 1991; Helpman
1998). At the same time both trends can be undmisde the outcome of economic processes
rather than exogenous to the global economic syskaat begs the question what fundamental
economic mechanisms may underlie the interactitwden globalization, technical innovation,
and structural change. The purpose of this paperasldress that question. We do so by
analysing the impact of three important shock$itogiobal economy that have occurred since
the 1980s.

Arguably, the fall of communism in essence causedx@genous global reduction in political
risks and allowed large low skilled labour abundasdanomies to join the global economy
(Audretsch 2007). This opening up of opportunif@seconomic integration coincided with the,
also exogenous, introduction of a new general mepechnology (GPT) in the form of
information and communication technologies (ICTgothe past 25 years (Helpman 1998).

In this paper we argue that this combination ofcksacaused the developed economies to make
the transition from an industrial to an entreprer@®conomy in response to new opportunities;
moreover, the entrepreneurs in the developed desrthanged the pattern of national and
international specialization in such a way thatdbeeloped countries experience wage
divergence among skill groups and increase theestfanew, knowledge-intensive products and
services in their economy. This corresponds witkeobed transition to the ‘knowledge
economy’ and the ‘rise of the creative class’ theg been well established in the literature
(Florida 2003).

Through outsourcing and FDI the developing and gingreconomies on the other hand
increasingly engage in the production of matureigtidal goods (manufactures) and compete on
the basis of their (static) comparative advant#ug,is low wages. These countries enter the
industrial era, but based on technology transfat ithlargely initiated by international
entrepreneurs.

It is quite clear from the empirical literaturegeKeller 1996) that not all countries make that
transition equally successfully and that for examgidsorptive capacity is a key in attracting and
benefiting from the existing international entreprarship. In addition, local entrepreneurs and
firms in developing and emerging economies alspeseéw opportunities and engage in export
(one might call that ‘insourcing’) or even initigf®I themselves. Moreover, as countries
develop, they can be expected to move from agurallself-sufficiency with abundant low
skilled labour, to industrial export-oriented wititreasing levels of human capital to an
entrepreneurial and services-oriented mature ecgmath skilled labour and sophisticated
demand. In this paper, however, we choose to bomiselves to analysing the world as if it
consisted of two regions. One advanced regiongitatuces advanced early stage innovative
products and one developing region that producatsne mature standardized products. We like
to stress at this point that this simplificatiom intended to be a statement about the world as
it is but rather is a useful abstraction that alavs to zoom in on the mechanism we are
primarily interested in.



To outline our basic argument we build on elemé&ais life cycle trade models as in Krugman
(1979) and Grossman and Helpman (1991), modelsddgenous skill biased technical change
as in Acemoglu (2002b) and Sanders (2005) and mofirom the large literature on the
entrepreneurial function surveyed by for examplelrtsch and Acs (2005).

Our model shows how globalization and technologimabvation drive the structural shift
towards the entrepreneurial economy in the advaregidn, but entrepreneurs in turn may drive
the process of globalization and GPT exploratiathln the advanced and developing
economy. We conclude from our analysis that thenmygeup and exploitation of opportunities
for trade and GPT related products and serviceshraag hurt especially the low skilled workers
in advanced economies, but globalization througlueced political risks in the emerging
countries unambiguously benefited all workers ithbregions.

In the remainder of this paper we first offer tladadand evidence from the literature that
underlie the stylized facts we intend to explale tise of an industrial economy in (parts of) the
developing world, the shifting patterns of interaaal specialization, the shift in aggregate
labour demand in the advanced countries and fitladyrise of an entrepreneurial economy
there. This section also presents the evidencegpat of some key assumptions in our model,
notably the product life cycle and the role of mtgional entrepreneurs in actively relocating
mature production activities to developing courstri®ection 2 also establishes the coincidence
of exogenous shocks we offer as the catalyst fsdluevelopments. Section 3 presents our
arguments in a formal model, Section 4 analysestipécations and concludes.

2 Stylized facts
2.1 Political risk, global labour supply, and a new general purpose technology

Globalization and the advent of new ICT technologgnot reasonably be considered in
isolation. It is obvious that the spectacular drofhe price of communication has been
instrumental in allowing firms to expand their ogtgons globally. It is also more than
reasonable to assume that the development of IChhtdogy has benefited greatly from the
boom in international demand for goods and senicgeneral.

Globalization, however, would not have occurrethiodegree that it has if the fundamental
changes were restricted to the advent of the mioogssor and telecommunications. During the
post-war era most trade and economic investmentcesigned to Europe and North America,
and later a few of the Asian countries, principdypan and the Asian Tigers. Technology alone
could not have overthrown that, largely politicanstellation. Trade with countries behind the
iron curtain was restricted and in some cases biteli. Even trade with Japan and other Asian
and South American countries was highly regula$ehilarly, investments in politically

unstable countries resulted in episodes of natitakalovers and confiscation where the foreign
investors lost all or part of their investments.

We therefore argue that it took a political revaatin significant parts of the world to reap the
full benefits of these technological changes. Tolgipal counterpart of the technological



revolution was the increase in democracy and coreatrstability in areas of the world that had
previously been inaccessible. As Thurow (2002: 2-gbinted out, ‘Much of the world is
throwing away its communist or socialist inheritarand moving towards capitalism.
Communism has been abandoned as unworkable (Chim@pded (the USSR), or has been
overthrown (Central and Eastern Europe)’. Figuiustrates this global political revolution by
showing countries switching from one party (lighaded) or communist regimes (medium
shaded) to liberal democracies (dark shaded) betd@80 and 2000.

The ‘victory’ of democracy and capitalism over coomism also provoked a renewed
commitment to the principles of free trade andrimiéional competition in countries such as
India and Brazil. India, for example, became adbésss a trading and investment partner after
opening its economy in the early 1990s. With soiftb@se areas (re)joining the world economy
for the first time in decades, the post-war equiiliim came to a sudden end.

What most distinguished the new players in the @lelsonomy was their relative abundance in
cheap labour with comparatively low levels of edigtaand productivity. For example, in the
early part of the 1990s, the daily earnings of labeere estimated to be US$92.24 in the United
States and US$78.34 in the European Union.

Figure 1: The Rise of democracy




Figure 2: Share in global active population in 2005
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Source: ILO (2005). Available at: http://www.ilo.org/public/english/bureau/stat/portal/index.html

This stood in sharp contrast to wages of only UB$& Poland and US$6.45 in the Czech
Republic shortly after the Berlin Wall fell. Withséa, the wage gap was even greater, as daily
earnings were USUS$1.53 in China, USUS$2.46 imaladid USUS$1.25 in Sri Lanka. Where
previously trade barriers and political control kéyeir economies disconnected and allowed
such disparity to persist, China and India alone aocount for over one third of the world’s
active population.

We thus establish Fact Globalization is characterized by the entry of large populous low
wage economies

The potential labour force in countries like Chingth 1.3 billion and India with 1.1 billion
inhabitants dwarfs the population and workforc&lorth America and Europe. The global
economic system thus had to deal with a suddennsigraof the supply of cheap manual labour.
In any market economy the response to such a shquokdictable. In the incumbent players’
economies the wages decline for the jobs such w&dan do and rise in complementary
occupations (including the production of non-trdda)p In addition, following standard
Heckscher—Ohlin trade theory, one expects a shifiternational trade patterns and increasing
standards of living in the new entrant countridse Tata over the past 10 years show all these
trends.

But globalization is certainly not all ‘bad newstfthe North. The political revolution created
opportunities for entrepreneurs associated wittggng labour cost differences and the
emerging markets for their products. As long aswadl stood, and countries such as China and
Vietnam remained closed, the large discrepancigsie rates could be maintained without
eliciting responses in trade and FDI.

Trade with and certainly direct investment by fgrecompanies was simply prohibited by local
governments or considered to be too risky.



Figure 3: FDI outflow in % GDP
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Figure 4: FDI inflow in % GDP
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Figure 5: Returns on US foreign assets
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Source: Data taken from Lane and Milesi-Feretti (2003), figure 10: 31.

With opening up to trade and FDI these countrieswalNorthern entrepreneurs to step in and
arbitrage away such differentials by outsourcing aff-shoring, making good money in the
processk

The political shift also had a huge impact on gldhesiness opportunities. As can be verified in
Figures 3 and 4 volumes of FDI increased rapidtywben 1990 and 2000. Meanwhile one can
verify in Figure 5 that the rate of return and glieh foreign assets fell between 1983 and 2001
(by 8 and 3 basis points on average per year, c8sply), indicating a drop in risk premia as
Western investors apparently were willing to inMasgier amounts at lower rates of return.

And we establish fact 2olitical risks declined worldwide

The Northern entrepreneurs were aided and faeiitat setting up such operations by the
recently developed information and communicati@ehihologies that virtually destroyed
distance and provoked serious reorganization adyrrtion in itself. This new GPT predates the
fall of the Wall but the North was still in the ndilé of exploring and realizing its full potential
when political events added an international dinemto the exploration process and provided
new and highly profitable opportunities for apptioa. It is well-established that ICT can be
considered a GPT (in fact the concept was develapgd CT in mind by Bresnahan and
Trajtenberg 1995).

1 Outsourcing refers to placing parts of the prowuctchain out of the firm and does not necessasilyss
international borders. Off-shoring refers to plac{parts of) the firms activities abroad but maimitag control.
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As Figure 6 illustrates, by 2000 most OECD cousthave over 40 per cent of their workforce
using computers.

Figure 6: PCs per 100 white-collar workers

= 8 " g = & w v O

agim,

COUTH]]

ey peacys
£ [

Source: OECD (2005).

Its rapid introduction in all aspects of the Northevay of life cannot have escaped anyone but
the smallest infants and most senile senior ciiz@bviously, by ‘destroying distance’ this
technology was particularly effective in reducihg tosts of global operations.

This establishes the third fat€CT technology isa pervasive GPT

We conclude that the drop in political risk, thepamsion of the low skilled labour force in the
South and the introduction of a new GPT are thedmental exogenous events that triggered
structural change in the last quarter of the 2@tiitury. They all created new opportunities for
Northern entrepreneurs to the extent that they oldading role in shaping global production

and trade. Their response to these new opportangiehat effectuated the changes we set out to
explain. Before proceeding with modelling theiresdhowever, we first establish those changes
as empirically relevant facts in North and South.

2.2 Shifting international specialization and the industrial economy in the South (East)

A first indication of changing patterns of globab@omic activity is given by the more
traditional measures of transnational activity. §&&aditional measures include trade (exports
and imports), FDI (inward), international capitiaivfs, and inter-country labour mobility. The
overall trend for all of these measures has beengity positive.
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Figure 7: Share of exports in world GDP
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Source: Data taken from Torres (2001), figure 1: 11.

Both exports and imports have become more impodadtaccounted for a greater share of
economic activity. Total world exports increaseohfirUS$1.3 trillion in 1970 to nearly US$5
trillion in 2000, in constant dollars and exporgs/é increased their share in total output
consistently since 1820 (Torres 2001: table 1) dsufigure 7 shows also accelerates since the
60s2 Exports matter absolutely, relatively and increghbi.

Of course higher total exports could simply be nufrthe same products by the same players
crossing more borders. But this is not the case.édonomic structure has fundamentally
changed over the past 25 years in the developinthS@here the South previously relied on
local production, agricultural, and natural resegrexports while importing most manufactures,
they now increasingly compete for a share in tiobal manufactures and even services markets.
Especially in South-East Asia, where land/labotipsaare low, manufacturing, not agriculture
and/or mining is the key sector of economic growllayer and Wood (1999) predicted that the
large economies of China and India would grow tasananufacturing shares between 70-80
per cent of exports and by the mid nineties thesmties had already reached those levels.
China and India are by far the most impressive gtesnof rapid industrialization in the region
but as OECD (2005) shows the overall non-OECD simaneorld trade and manufactures is
increasing steadily.

A closer look at the data shows that it is espBciatermediate industrial products from South-
East Asia that are responsible for this upwarddrsee WTO 2005 and Feenstra and Hanson
2004). In several countries in South-East Asiasorde in South America, industrial
employment and output shares rose as a resulisobtitsourcing wave and by the turn of the last

2 Longer time series show a stagnant period in tiertbellum (1918-39) and First and Second World Vdar
well-known and obvious reasons. The export shaEi8 was 8.7 per cent and in 1950 stood at 7 g af
global GDP.
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century various industrialization processes haweegamomentum to the point that it is fair to
speak of emerging industrial societies.

Figure 8: FDI inflow in % GFCF
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Source: UNCTAD (2003).

In Taiwan and South Korea for example, employmeragriculture has dropped to around 10

per cent, a level comparable to that of New Zeataddy and half that of the Netherlands in
1950. The large populous economies in the Eastlacerapidly industrializing and with over 50
per cent of the workforce still in agriculture haav@uge industrial labour reserve yet to absorb.
Evidence presented by Antras (2005) suggests thdh&rn investors and entrepreneurs played a
vital role in fueling these waves of industrialipat3 International flows of capital and in
particular of FDI towards these new kids on theustdalized block have exploded since the late
1980s and increasingly substituted for domestinggvas a source of gross fixed capital
formation (GFCF).

In general it is fair to say that the rise of intliz$ production in the South, at least in itsigit
stages, was actively promoted by actions of ecoo@gents from the North.

We thus establish fact Btorthern Entrepreneursfueled South-(East)-ern industrialization
2.3 Shifting labour demand and the entrepreneurial economy in the North

In the North, meanwhile, traditional industrial dopnent in large industrial firms has been
falling as production was relocated. However, oN@mployment and output have still grown,
mainly due to small firm job creation in ICT reldtservices. The well-known transition towards
the services economy is clearly illustrated in Feg8.

3 Antras (2005) offers an incomplete contract madegxplain why northern firms and entrepreneurthemathan
southern imitators are the main initiator and vieha@f international technology transfer.
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Figure 9: Employment shares in 17 OECD countries
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Source: Data were taken from Iversen and Rosenbluth (2006), figure 4: 29.

In particular the widening gap between industry sexvices since 1970 indicates an
unprecedented labour reallocation. Arguably forfitet time in a time span that is considerably
shorter than the average career, making life langleyment a rarity and firm and industry
specific skills a more risky investment than before

A closely related phenomenon is the rapid incréasiee knowledge intensity of production,
both in industry and services in the North. Thadseaway from low skilled manufacturing in
OECD labour markets have been well-documented thfl¢atz and Autor 1999; Juhn et al.
1993; Gottschalk and Moffit 1994; Goldin and Ka@02; Nickell and Bell 1996; and Acemoglu
2002a). Figure 9 shows how relative wages have teereasing in the United States for low
skilled workers in spite of strong increases indlkierage educational level, suggesting massive
relative demand shifts away from low skilled labour

Figure 10: Relative wage and supply US 1967-2000
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A similar demand trend, even if wage changes wlendess dramatic, has been identified for
virtually every OECD country (see for example Augpial. (2005) for recent evidence on the US
and Machin and Van Reenen (1998) or Sanders amieel (2000) for surveys of the evidence
on the OECD).

For example Autor et al. (1998) showed that theaisew technology, particularly new ICT
related technologies, was highly correlated witndhop in unskilled labour demand. The link
between technology and labour demand was furth@oeed empirically by Berman et al.
(1994), Machin and van Reenen (1998), Krusell .e28l00) and Doms et al. (1997).

Models to explain the technology-skilled labour—@eich nexus can be found in Acemoglu
(2002b) and Sanders (2005). Acemoglu attributdklskises in technical change to the market
size effect, which claims that technology was destgto be using skilled labour because the
skilled labour supply increased in the 1970s. Semde the other hand claims, in accordance
with Schultz (1961) that technology is skill biaggdnature when it is new.

This is the essence of a life cycle model and theéemce seems to support the latter type of
model. Greenwood and Uysal (2004) make the cas@ekdingly. The number of firms per

capita and trademarks granted has exploded ovdrd®@s in the US. Kortum and Lerner (1997)
show a similar speed-up in patenting and mostiagitbviously takes place in the new
technology fields such as biotech and softwarettAd increased activity indicates high levels of
grassroots entrepreneurship and product innovatibith in Greenwood (1997) but also in life
cycle models causes temporary shifts in the redade@mand for skilled labour.

Another strand of literature, e.g., Caroli and ®eenen (2001), Bresnahan et al. (2002) would
focus more on the effects of technology throughaitymnization of work, rather than on
characteristics of the new technologies per seolting to their evidence, the activities within
firms have shifted towards design, sales, markeghg whereas production itself was gradually
automated, outsourced, or even off-shored.

Piva et al. (2005) find evidence of a mutually feroing effect. In a recent and careful re-
evaluation of the evidence for the USA, Autor et(2005) conclude that technology and

organizational change tend to ‘polarize’ the demimndabour? It is the intermediate level

workers that are being replaced by technology.

Meanwhile changing trade patterns also affectedNitiéh. The trade of goods tripled between
1985 and 1996 while the trade of services increagadore than three times over this time
period. While some of this increase in the worlg@x rate is attributable to an increased
participation in international trade by countriediich had previously been excluded, export
rates in the leading industrialized countries halge increased over the past three decades. For
example, US exports and imports have increased frber cent of GDP in 1970 to more than

4 |tis likely that the evidence for skill polarizan is less pronounced in the European welfarestathere a large
low skilled service sector is absent and skill Iswend to be higher for the least educated.
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25 per cent by 1999.Exports as a share of GDP for 49 other developedtcies have risen
from around 18 per cent in 1982 to around 25 pet log 1999.

Evidence, collected by Feenstra and Hanson (19885;12004), shows that over the 1980s and
1990s the import of intermediate (manufactured)dgduas almost doubled from 6.5 to 11.6 per
cent of total intermediate purchases in the US.eMogpen economies are likely to show much
higher levels and similar increases.

The increase in world trade is also not attribwgdblthe influence of just a few industries or
sectors, but rather systematic across most pattecconomy. The exposure to foreign
competition in manufacturing increased by aboutsirth in the OECD countries. The exposure
to foreign competition increased in every singleGDEcountry, with the exception of Japan. In
addition, it increased in most of the manufacturmdustries.

The way we read the evidence is that globalizatmmbined with technological change, and in
particular the information technology and commutiaratechnologies breakthroughs, had
rendered the comparative advantage in low techyaog even traditional moderate technology
industries incompatible with high wage levels. A¢ same time, the emerging comparative
advantage that is compatible with high wage leiglsmsed on innovative and knowledge-
intensive activities. There are many indicatorgexging the shift in the comparative advantage
of the high wage countries towards an increaseaitapce of such activities. For example, the
ICT sector of the USA has experienced an incraasieei annual growth rate from 5 per cent in
1991 to nearly 20 per cent by 1998. By contragt rést of the economy experienced fairly
steady growth at around 3 per cent over this peBefore we turn to the role of the
entrepreneur in this ‘new’ economy we establish 5ac

Fact 5:The North has experienced de-industrialization and a changing relative labour
demand towar ds skilled non-production workers

Increased globalization of economic activity seaghjiralso condemned entrepreneurship, in the
form of new firm start-ups and small firms, to extion. Or at least there seemed to be only an
even more diminished role than in the capital dri$®lowian Industrial Economy. Caves (1982:
53) argued that the additional costs of globalarathat would be incurred by small business
‘constitute an important reason for expecting tbatign investment will be mainly an activity

of large firms’. Certainly the empirical evidencg lHorst (1972) showed that even after
controlling for industry effects, the only factagsificantly influencing the propensity to engage
in FDI was firm size. As Chandler (1990: 130) cawigld, ‘to compete globally you have to be
big’. Thus, it was particularly startling and a s@eg paradox, when scholars first began to
document that what had seemed like the inevitapieiske of entrepreneurship actually began to
reverse itself starting in the 1970s.

Loveman and Sengenberger (1991) and Acs and AwtirE1993) carried out systematic
international studies examining the re-emergencardl firms and entrepreneurship in North
America and Europe. Two major findings emerged ftbese studies. First, the relative role of

5 ‘Markets Go Global’The Economist20 September, 1997.
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small firms varies systematically across countr@es| secondly, in most European countries and
in North America, small firms began increasing thielative importance starting in the mid-
1970s. In the USA the average real GDP per firmeased by nearly two-thirds between 1947
and 1980, from US$150,000 to US$245,000, reflecitigend towards larger enterprises and a
decreasing importance of small firms. However, withe subsequent seven years, by 1987, it
had fallen by about 14 per cent to US$210,000 (Beow Evans 1989). Similarly, small firms
accounted for one-fifth of manufacturing saleshia USA in 1976, but by 1986 the small firm
share of sales had risen to over one-quarter (Adsfaidretsch 1990).

It was in the area of job generation that the reearergence of entrepreneurship was first
identified. In 1981 David Birch revealed the siaglfindings from his long term study of US
job generation. Birch (1981: 8) found that, ‘Whadeelse they are doing, large firms are no
longer the major providers of new jobs for Ameri€ainstead, he discovered that most new
jobs emanated from small firms. More recently, Baatial. (1996a; 1996b) corrected for the
regression to the mean fallacy which they claimnmiierent in Birch’s results. While their
guantitative results differ from Birch’s, their gigstill indicates that small firms account for
more than their share of new employment. In padricun their study large firms created 53 per
cent of the new jobs but their employment sha@biper cent. At the same time, large firms
destroyed 56 per cent of the jobs, which is grethtam their share of new jobs created. Their
measure was static in nature and gave no indicati@ther this share has been increasing or
decreasing over time. Still the results indicate 8mall firms are net job generators, while large
firms shed labour.

The rise in entrepreneurial activity is not paréeuo the US. The changes in employment shares
in Europe are telling. The small firm employmenaghin manufacturing in the Netherlands
increased from 68.3 per cent in 1978 to 71.8 pet icel986; in the United Kingdom from 30.1
per cent in 1979 to 39.9 per cent by 1986; in (Wéstrmany from 54.8 per cent in 1970 to 57.9
per cent by 1987; in Portugal from 68.3 per cerit982 to 71.8 per cent in 1986; in the North of
Italy from 44.3 per cent in 1981 to 55.2 per cgnlB87, and in the South of Italy from 61.4 per
cent in 1981 to 68.4 per cent by 1987 (Acs and Atst¢h 1993). An EIM study documents how
the relative importance of SMEs in Europe (19 caag}, measured in terms of employment
shares has continued to increase between 19880@d(EIM 2002).

Methodologies similar to Birch’s were also usedhie European context to assess the
contribution to new job generation. In one of thstfstudies Gallagher and Stewart (1986) and
Storey and Johnson (1987) found similar resultsiferUnited Kingdom. Konings (1995) linked
gross job flows in the United Kingdom to establigmhsize and finds that the gross job creation
rate is the highest in small establishments andbtlest in large establishments. By contrast, the
gross job destruction rate is the lowest in smgthhl@ishments and the highest in large
establishments.

Evidence from Sweden (Heshmati 2001) also sugtieste€mployment creation is negatively
related to firm size based on data from the 1980msilarly, Hohti (2000) finds that gross
employment creation and destruction are negatedfted to firm size in Finland. Using data
from Finnish manufacturing between 1980-94, Ha@0Q) finds that the annual job flow rates,
in terms of births and deaths, is similar to tll&ntified by Broesma and Gautier (1997: 216) for
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Dutch manufacturing firms and by Klette and Math&s (1996) for Norwegian manufacturing
firms. In particular, new establishments have treatpst job creation rates as well as the greatest
rates of job destruction. Thus, the evidence fromtaRd, as well as from Sweden, and the
Netherlands, suggests entrepreneurial dynamicsasitnithose found in North America.

Hence, the weight of the empirical evidence on @ympent generation is remarkably robust and
indicates that the role of entrepreneurship in @yplent generation in Europe is consistent with
the findings for the United States. The reversdheftrend towards large enterprises and the re-
emergence of small firms were not limited to emptent only. For example, in the Netherlands
the business ownership rate fell during the postpeaiod, until it reached a trough of 0.085 in
1982. But this downward trend was subsequentlyrsexk rising to a business ownership rate of
0.10 by 1998 (Audretsch et al. 2002).

Small and new enterprises are therefore increasingdortant qualitatively, as a mode of
organization and operation, and quantitativelyrasragine of employment creation on both sides
of the Atlantic. In addition it should be emphasizkat an important qualification of the ‘Job
Generation’ literature, is that it only links empinent changes of the firm to the size and in
some cases the age of the firm. This means thatetfiermance criterion is not focused on
aggregate employment changes, but employment chatgee level of the firm. This implicitly
assumes that there is no externality or spillox@mfone enterprise to other firms. At this point
we feel confident to state fact 6:

Fact 6:Entrepreneurial activity hasrisen

And with this fact we complete our list of factsexplain and be explained in the model we
develop in the next section. Section 2.4 wrapshigodection first.

24 Summary

This section has established the facts we intemptain and those we intend to use as
explanation. We intend to explain how politicalialization and technology have interacted and
offered the Northern entrepreneurs the opportusittiey needed to transform trade and
production patterns and shape what we know as ligalian and the knowledge economy.

We have shown that:
1. Labour abundant countries have joined the globaheaic system

2. Political risk has declined in the world

3. Information and Communication Technologies is a €&@ahPurpose Technology that
fuels globalization.

4. Arguably, these developments are exogenous to tb@oenic system we consider.
Starting from these observations we speculatedhlegtmay cause:

5. FDI driven industrialization in the South(East)

6. De-industrialization and shifting relative labowrdand in the North
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7. Increased entrepreneurial activity in innovatiomtsourcing, and off-shoring.

The next section presents a model where the libkden cause and effect is formalized.

3 Themodd

Aspects involving the decision to locate produciimiforeign countries are certainly not a new
subject and have been studied in the context odBed product life cycle models since Vernon
coined the term in 1966. He linked the locatioprfduction activities to the life cycle stage of
the product, hypothesizing that new products, beead their higher knowledge intensity, would
be produced in the North, that has a relative abnoel of skilled labour and therefore a
comparative advantage in their production. Krugrfi&@v9) formalized Vernon’s idea in a
model but assumed that technology generation andfer are both exogenous processes.
Grossman and Helpman (1991) used the insightsddganous growth theories to endogenize
the process of innovation and imitation. In thes&leis, however, no distinction is made
between skilled and unskilled labour. Moreover, $8man and Helpman are also not explicit
about the role of Northern agents in initiating ttensfer of technology across geographic space.
Instead they assume that R&D undertaken in thelSarutes technology diffusion by copying
ideas off the shelve from the North.

In this tradition we now present a model that diptiishes among three stages in the life cycle of
products. The first stage is initiated by the di&ey of a new product. Upon discovery, an
entrepreneur in the North will introduce the newdarct or service into the Northern economy.
The second stage occurs when the product mateseing the incumbent firm to apply firm-
based R&D to the standardization and routinizatibthe production process, driven by the
desire to cut costs. As the production processrhesstandardized, less skilled workers in the
North can then be engaged in the production praziesdatively low wages. However, so can
Southern workers. Still, we assume that the aot@fing production abroad marks the

beginning of a separate third and final stage éengtoduct life cycle. Setting up production
facilities in the South is neither costless noklass and requires an entrepreneurial act. We
assume that a Northern entrepreneur initiatetioisess as copying behaviour is important
especially after Northern entrepreneurs have sshops in the South. We therefore assume that
it is FDI, not Southern imitation R&D that will ibe medium of knowledge spillover.

By endogenizing the allocation of entrepreneuga#drit over product innovation, process
innovation, and outsourcing/off-shoring, we canlaikpthe dynamics in global specialization
patterns as the result of political risks fallimgddow skilled labour abundant countries joining
the global economy. We also show that the intradonaif a so called GPT drives the Northern
economy further towards what we have coined theepreneurial economy above; a production
structure that relies heavily on new goods producéind product innovation for creating value
added.

The model structure follows that of a standard gedous growth with variety expansion in a

final goods model. First we assume identical timygesable preferences globally and derive
consumer demand for goods over time solving:
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st.)Y, +1A =E + A
whereE is expenditure on consumptiddjs the price of a unit of direct utility, is the discount

rate,Y is incomeA is the level of assets and a dot over a variagtefes the time derivative.
This problem vyields the familiar Ramsey result:

E/E =r-p (2)

Then we assume a standard Constant Elasticity lodtBution (CES) love-of-variety instant
utility function and solve:

n la
max:U = Uq"di)
' 0

s.t.:J'cI pdi<E
0

where 8 o<1 (3)

i indexes a single good ands the total number of goods consumedndp are quantity and
price of a single good in the basket. To deriveitiséant global demand functions for all current
and future goods in this CES-utility function isasgjhtforward6é

a-1

: ol
P w1 E _ (A
CDi — (_lj il whereP = ( pia—ldlj (4)
P) P {

P is defined as the minimum cost of one unit of clingtility, U.

Now consider production. Following the life cycietature we assume that products in their
early stages can only be produced in the North.réason is that early stage production requires
high flexibility and creativity as well as frequefieedback from the consumer. Northern skilled
workers and sophisticated consumers provide th@nestisetting. All these early stage aspects
give skilled workers a competitive advantage induaiion (Schultz (1961). As there is also a
large tacit knowledge spillover required from int@rto innovator and early stage producer, it is
reasonable to assume that a new product is igipatiduced by only skilled workers and only in
the North.

At that stage the producer therefore faces no cttigrg at home or abroad, allowing him to set
monopoly prices:

max:z, =c p, — W' Hl Yy
p

st.:c, =c (5)

st.oy, =bVul Vi

6 See for example Grossman and Helpman (1991).
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wherew}, is the high skilled wage in the Northis the amount of labour employed. Note also
that labour is the only factor of production and groduction volumey is assumed linear in
labour employed. This yields:
N
W H

m DnDnNH (6)

P =

As a product matures the incumbent producer widegt in R&D to come up with a process that
allows the product to be produced by low skilled'kens in the NortH. This will reduce costs
and hence increases profits. At the mature stageever, the market will no longer be
uncontested. The fired skilled workers can alwatsup a new firm and set their price equal to
marginal cost$:

(7)

the incumbent, however, using the mature produdgchnology, has lower marginal costs and
can retain the entire market and prevent entryetiyng) his price equal to:
N N
WL WH

p = min{— - e} (8)

ab™ " by

wheree is close to 0. However, the new production proedss creates the possibility of
outsourcing the production. To enable Northern $tilled workers to compete against the high
skilled workers, production must be routinized amahy routines are embedded into machines,
interfaces, and procedures. Such codifications gvew can also be transferred (at some cost)
abroad. The Northern producer must therefore newdempetition from abroad. His only edge
is the potentially higher marginal productivity Mbrthern low skilled labou?.If profitable entry
from abroad is feasible the incumbent is not likelyngage in that activity. It typically takes an
entrepreneur to set it up, take the risks andyatessful, reap the benefits. Products that have
been outsourced have a price:
p = min{ Wi W —s}
i S '"KN
ob® b7 ©)
and in our model compete out production in the Neritirely. For givem, n"}, ', andn®_ the
labour markets for Northern skilled, unskilled é&wlthern labour can now be assumed to clear,
such that the model equilibrates. We require:

7 Note that in fact we assume that products onlyuneaas the incumbent producer engages in such R&®not
an automatic process as for example in KrugmanqL&i7 Arrow (1962).

8 Here we have to assume they cannot as long asirtheemploys them. Some non-disclosure agreements
typically ensure that they do not infringe upon theumbents profits while and even some time dfiging
employed there.

9 In reality there is all kinds of competitive adtages. The Northern incumbent may enjoy lower partation
costs to the largest markets, protective tarifig subsidies, complementary sectors, etc. etc.
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Although this set of equations cannot be solvedyéinally, due to the discontinuities in the
demand curves, one can analyse the equilibriumhgrally and sequentially. First consider the
market for high skilled workers in the North in tledt panel.

Figure 11: Labour market equilibrium

LE *

Source: compiled by the authors.

There is no competition in this market, implyingtlprices are always set to profit maximization
levels and consequently the demand curve is camisiuConfronted with exogenous supply this
yields an equilibrium wage at'*. Given that wage the marginal costs in the newdg@@ctor
are given byv"*/b, which puts an upper limit on prices in the matNoEthern sector. Beyond
that price demand for goods falls to 0, so demandbbour falls to 0. Therefore the demand
curve has a horizontal section at the low skillegye/that would imply a profit maximizing price
is set equal toNy*/b. This is the case ai".= aw"*. Then the kinked curve is confronted with
exogenous supply and we obtain the Northern equifiiblow skilled wage. By similar

argument one can also construct the demand foh8outow skilled labour and solve the final
market. All labour markets equilibrate simultandgder all given combinations af, Yy, N,
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andn®_. n, "Ny, n"_andn,, however, will not be constant over time. The agsiion of

imperfect competition implies there are rents e tfodel and therefore there is an incentive for
new entrants. Consider the effects on profit fland ultimately the value of being a producer in
the three stages of the life cycle. With pricesaseaibove, there are four scenarios that we need
to consider. The cost gaps between high and lolledKabour using producers in the North and
between Northern and Southern low skilled laboumguproducers can be wide or narrow
respectively. Hence profits for the three typeadfvity under these conditions are given in
Table 1. The most important result in Table 1 esfdct that profits are always positive and in
steady state equilibrium, where relative wagesrafative sector sizes are constant, proportional
to total expenditures and inversely proportionahkir own sector size. Given these profit flows
it is therefore worthwhile to engage in entrepreraactivity, product development, and
outsourcing/off-shoring9

10 Obviously it is worthwhile only if the discountgntesent value of this profit flow exceeds the cadtsnaking
the required innovation.

23



Table 1

Profits under various scenarios
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Entrepreneurial activity introduces new goods adtises into the economy. Product
development allows existing products to be produmetbw skilled labour in the North and
outsourcing moves the production of routinized picid to the South. Even if patents are
perfectly enforced, such activities are worthwhée the flow of profit increases with each stage
in the life cycle, as long a8y > W', >w"_.. The incentive to move the product over the cycle
then comes from increments in the profit flow. Taiso explains why incumbents may engage
in (defensive) product development and outsourewan though they cannibalize on their
current profitsl1 The incentive to become an innovating entrepreisetine value of being a
Northern uncontested new good producer that isngbye

v = E<_T[e_r(’_t)7rNH(r)dr I(t)> (11)

the expected discounted profit flow from tipehe time of entry, to tim&, the time at which
production with low skilled labour starts and moalypprofits are contested, conditional on the
information set(t) available at timé. The flow probability of being contested is giventhg
relative gross number of product developméﬂ‘nh + hSL)/ n“u . Expecting that profit grows at
a constant rate, as it will in the steady stateldg:

7V (t)
r—E/E+n/n"y

(12)

% . N S, N - - _aN N -
VNH =7rNH (t)je (r+(aNL+ASL) K ) (2 t)nNH (t)e(E/E ANy /nNy (2 t)dT -

t

An entrepreneur is able to capture this value liyngeup a firm and starting production of a new
good or service. Similarly we have for the Northkmw skilled producers:

N _ ”NL(t)
VL= - = = 5
r—-E/E+(ML+n"L)/n"¢

(13)

where the current profits are discounted by the o&interestr, the rate of profit erosion,

- (E/ E-n"L /nNL) and the risk of losing the profits because of outsing, n°. /n". .
However, the value of a product development taribembent is lower. In order to obtain the
higher profit flow an incumbent foregoes the exigtprofit flow. Hence the value of a product
development equals the positive difference betwi@8hand (12). Finally the value of owning

an outsourced firm that produces in the South imktp:
s _ ”SL(t)

VL= - S S

r+y—-E/E+n°L/n>

(14)

wherey is a risk premium for producing abroad that rafiebe risks of being unable to retrieve
profits and reflects the perhaps less than pepiexgierty rights protection in the SouthOnce

11 |n fact we assume their cost advantage and tawwledge give them a sufficient edge, so we seg onl
incumbent firms doing product development.

12 This is our parameter for political risk.
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more the value to the incumbent and thereforetalsmy entrant that is forced to compensate
him for patent infringement, equals the positivifedence between (14) and (1.

Let us finally assume that introducing a new goodesvice, developing a product and
outsourcing it all draw on the same pool of limitedources in the North, which we may label
entrepreneurial talent,14 To close the model we must specify how entreprealeialent
combines with accumulated knowledge to generatedyhamics in the model. Assume:

ANy =n-n"L -ns. =aT,ynA—r'1NL -ns.
n"L=aT,/n"n —n°L where @y<1 (15)

nSL =aT,/n"L

Note that a productivity paramet@and the amount of entrepreneurial talent allocated
combined witm”®, "™y andn', to reflect the knowledge spillovers in the modiehovation

benefits from the (exogenous) stock of knowleddé5 Development benefits from the
knowledge accumulated in new goods productidp, and outsourcing benefits from experience
in routinized productiom",.. Furthermore (15) reflects the assumption thabayrct must first

be invented, can then be routinized and finallysoutced, but only in that order, missing none
of the stages in its development.

Entrepreneurial talent now has to be allocated twese alternative uses. In each it must
generate the same marginal value product. Assuthiagmarket clearing) reward to
entrepreneurial talent is given tay we obtain:
w, =yaT, ANy = paTy M (W= v ) = jaTy (Ve - vy )
(16)

This arbitrage condition can be rewritten in sefgmeatrepreneurial talent demand equations that
are downward sloping in the reward for entrepreia¢talent16

13 Results do not change qualitatively and becomengsr if we allow for entrepreneurs to not compemsa
incumbents. Obviously that makes outsourcing evererattractive.

14 Alternatively one could think of R&D labour, engiring talent, or organizational and manageriantsl All
that is required to justify this assumption is ththinnovative activities require the same labthat is a different
type of labour than that used in production.

15 see Sanders (2005) for more details on how thisMedge parameter can be endogenized. In standard n
growth models it is frequently assumed to be etiual accumulated innovation. In this model this woalslo
introduce endogenous growth but prevent us fromeemgenting with shocks to the knowledge stock. The
introduction of a new GPT, however, is exactly tlaapositive shock ta”.

16 One could consider settivg equal to the high skilled wage in the North aarguably presents the opportunity
costs for the entrepreneur. However, this compigdhe model considerably without adding much imgeof
insight in the mechanisms we are primarily intexdsin. Sanders (2005) shows the equivalence intgtia¢
results in a different (two stage life cycle) bldsely related model.
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Equating the sum to the total stock of entrepreaétalent in the North yields the equilibrium

reward for entrepreneurial activity:
1 \7@)

1
N N 1-y N S N 1-y
_ N"H(VvL Y nN"Lf v v ’
_ *7-1 ~AA,N _ -
W =aT*""nvin| 1+ —— | —— -1 +— | = N
n V'H n V'H V H

(17)

which in steady state grows in proportiomfatimesv'y. As the latter grows in proportion to
profits, which in turn grow in proportion to expenae, E, overn' in the steady state the
reward to entrepreneurial talent will grow in projoan to total expenditure, as will wages in all
labour markets, as long &8 grows at the same rater@%;. Normalization of expenditure then
pins down the growth rate of all nominal variableshe model to 0. The total range of goods
expands at the common growth rate of new, matme: patsourced goods in the global
economy. This leads to propositions | and II.

Proposition |: There exists a steady state equilibrium in whiehallocation of all labour types
is stable, all ranges of goods grow at the comnusitipe rate and labour markets are clear.

Proposition |1: This steady state is a unique and globally stagielibrium in the sense that the
economy will converge back to this steady statenwhis disturbed by shocks.

The proof for both propositions is in the Appendike dynamic equilibrium in the model can be
illustrated by plotting the three demand equati@n®ntrepreneurial activity, implicit in

equation (16) and equating the vertical sum ofdlmsves to the exogenous supply of
entrepreneurial talent in the North. In the stestdye these levels of activity must generate the
same rate of expansion G*, to the respective waraiges. The knowledge spillover structure
assumed in equation (15), which implies all enteapurial activity receives a spillover from
upstream entrepreneurial activity (which for inntiea is exogenous knowledge creation),
guarantees that in the end all variety rangesgmilv at the same rate for a stable allocation of
entrepreneurial talent. As was shown under Proposit and in the Appendix this implies in the
steady state the right panel of Figure 11 applies.

Figure 12: Steady state equilibrium
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Now consider the comparative statics in the stestaly concerning the effects of increases in
L=, (globalization/integration)y (property rights/institutions) and" (technology shock/GPT)
and our policy experiment to encourage and stiraidatrepreneurship*
(education/entrepreneurship). To see what happamsder first the shocks in isolation.

A sufficiently large increase in southern labouply (if the shock is too small one may stay in
a situation of narrow wage gap and relative prafdshot change, causing no response) will
initially drive down equilibrium wages in the Sowthd push the southern economy out of a
possible narrow gap situation. In Table 1 it carséen that in that case profits in the South will
rise as wages fall. By equation (14) that imples value of outsourcing activities increases and
entrepreneurs will switch out of innovation and elepment to outsource more mature products
to the South. As the rate of outsourcing accelsratel the rates of innovation and development
fall, there is a change in the relative compositbthe economy. More varieties are produced in
the South, variety expansion falls and bath andn™_ will fall relative ton®.. This, by (10)
implies that Southern wages recover and Northegewavill fall, whereas the reward to
entrepreneurial talent rises. Of course equilibrisme-established once diminishing returns in
innovation, development and outsourcing (throughgiradual reduction of upstream knowledge
stocks) make sure all ranges grow at the sameagati@. It should be noted here that the
prediction that Southern wages fall and recovedgally does not apply for the countries that
join world markets. They enter the market with wageloww®, and see an immediate rise
followed by a further increase in the wage levédie predictions for Southern wage levels
therefore rather apply to for example countries Hcazil, Mexico, and Egypt than India or
China.

The impact of a drop in political risk enters our model directly in the return to outsmg
equation (14). Decreasing risk implies lower distgaates of given profits, making outsourcing
more attractive to the entrepreneurs. The impac¢herallocation of entrepreneurial talent and
the relative composition of the economy is simédarabove. However, there is no steady state
reduction in Southern wages. Instead the wageslusdo the increased demand. In the North
the implications for relative wages and incomesanglar as before. The entrepreneurs gain and
the low skilled lose out most but also high skillgdges fall relative to Southern wages.

A rise in the knowledge stocK' or the rate of knowledge expansion has a tempanary
permanent effect on the steady state compositidneoéconomy, respectively. If there is a level
shock the benefits will dissipate gradually. Thghhskilled workers in the North benefit first.
Entrepreneurs move into innovation and abandonldpreent and outsourcing. As the available
stock of new products expands, however, the ergngurs will return to development and
ultimately outsourcing. The steady state has nogés so the economy will eventually return to
its initial equilibrium. If the growth rate has meased permanently that implies that in the steady
state all ranges of goods will grow at a highee raut also that the steady state size of the new
product range will be larger. Consequently the tskiied in the North gain relative to the low
skilled in North and South and again the entrepuenbenefit.

A rise inT* the stock of entrepreneurial talent/resourceth@Northern economy, has a peculiar
steady state impact in this model. The entrepreneiir be allocated to expanding the three
variety ranges and these ranges and all rangethwiitfore expand faster for some time, but as
the new and mature goods range are also erodeadt tagy the range of Southern varieties will
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grow in the steady state. That generates the sttageresult that the benefits of entrepreneurship
training in general leak to developing countries.ehtrepreneurs pass the buck, the buck moves
faster to where it stops. However, one should zedhat in passing the buck the entrepreneur
appropriates part of the surplus with every passidpreneurial output thus increases and even
though their wages fall, their incomes rise toeleent that Northern income increases relative to
Southern income if demand elasticities are suffityelow. One should also realize that the

North is composed of many countries and any onghgan entrepreneur may take a mature
good and outsource it. Having more entrepreneuddemer workers in your country puts you in
a favorable position relative to the other Northeonntries, not in the least because more
entrepreneurs also means quicker adjustment tonatghocks as the ones described above.
From a global perspective more entrepreneurs aceusdlambiguously beneficial. It will reduce
global wage if not income inequality and ensureseiaadjustment to equilibrium when
exogenous shocks hit the economy. As the world stiijhave to deal with such shocks in the
future, the end of oil reserves, nuclear disastéhé Middle East, the recovery of Japan or the
introduction of cold hydrogen fusion reactors. \\évatr lays ahead, entrepreneurs can help deal
with it and adjust as long as change opens up tpmtes.

Finally consider the effect of all shocks describbdve combined. As we argued in Section 1
that is precisely what happened over the past asy@he model then predicts significant wage
divergence in the North between the skilled anciliesl and certainly between the
entrepreneurs and workers in general, increasingaRD outsourcing to the South, and a
widening of the North-South wage gap. The lattex inat been observed in the data as China and
India have always been considered part of the Souitkaking them out of the sample one sees
significant divergence between OECD and non-OECInti@es in both wage and income levels.
China and India, on the other hand, are seen tkklyutlose the wage and income gap with the
North and not surprisingly they receive the bulkafl outflow from the North as well. Lower
political risk implies that the downward wage pressin the (rest of) the South is somewhat
ameliorated. Our policy experiment of increasing ¢éimtrepreneurial capabilities shows that self-
interested national policies may yet help to tip slicales and help close the North-South wage
and income gaps while offering new perspectiveséamtries in the North to remain

competitive among their peers in globalizing masket

4 Conclusions

Globalization and technological change have triggéundamental changes in both the
developed and developing countries. This papestitles one mechanism through which these
shocks interact. By opening up new opportunitieefdrepreneurs new technology and a global
market both create a dynamic that shifts the speateon pattern in the global economy. An
important implication of our model is that develogicountries are gaining the comparative
advantage for economic activity in the latter stagkthe product life cycle, where the classic
factors of raw labour and physical capital playraportant role. At the same time, globalization
has facilitated a shift in comparative advantagi@advanced economies away from mature
industries and towards economic activity in thdyestage of the product life cycle. This
reorientation towards early stage activity wasfagited by the simultaneous rise of a GPT that
offers both the means for organizing off-shoring antsourcing and presented entrepreneurs
with many opportunities for new products and sessicThe coincidence of these trends caused
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and forced the advanced countries to enter thegnetneurial economy, whereas it allowed
(some) developing countries to rapidly industriali¥Vhether the emergence of the
entrepreneurial economy is permanent or transdepends upon the nature of globalization. It
does not seem likely, however, based on the maéskpted in this paper, to expect a return to
the industrial economy any time soon. The polittcaharound we have identified as the
exogenous shock driving globalization is not likedybe reversed. On the technology side,
however, we do know that related new products andees will mature. The plight of the
unskilled worker in the advanced economies maygeameliorated by his increased
participation in these new industries. Under curggobal competitive conditions, however, it is
more likely that these industries will also quickiginsfer routine operations to less expensive
regions and alternative employment may be requafesd all.

The policy implications of our analysis are thuattleveloped countries’ governments should
gear their labour market and social security peidd the new economic reality. Flexibility,
mobility, and employability are key assets for wenkand self-employed in the entrepreneurial
economy. A large and easily accessible low skiled-tradables sector such as personal services
would have to be developed if welfare states amitwive this pressure.

For the developing world the focus should gradusttiiyt from attracting FDI inflows to building
local capabilities and absorbing mature technoldiethe end, the transition to a developed
country is possible, but to take-off a strateggadually moving upstream in the life cycles
seems appropriate. Modern growth theory has tittleffer for the situation they find themselves
in. More R&D will not help regions and countrieswutich not even mature routine industrial
activity has been developed. But governments shaiglirealize that comparative and
competitive advantages are temporary in naturesandld not be protected against such
dynamics. Stimulating local entrepreneurs to takeaatage of the opportunities in global
markets is the one policy that can be shown tovdelasting advantages as, by their flexibility,
these entrepreneurs can help adapt to possibleefstwcks as well as the current slump in
global economic growth.

Our model does not generate very detailed polisycador either side but the general direction

is clear and further research requires a fundarhentkerstanding of these macroprocesses. In
that understanding we hope to have contributed.

30



Appendix

Proof of Proposition |

The proof follows from assuming this steady statiste and showing that it constitutes an
equilibrium in all labour markets. First considiee tmarkets for production labour. They clear iff

the allocation satifies:

1 a a 1
LM = nMyatebte PR (W et
1

1 o e N a-1 1
LMo* = nM b EPH [mm{ , D -nNLbl‘“EPl‘“(min{WNH 1D (W )t
WL a

1

1 a N a1 1
LNu* =nS b EPY (mm[ : D =n° b EPl‘”(mm[W - 1D (WSL)T-l
WL @

(A1)
Taking growth rates on both sides implies:
0= " +E+ o P 1 wWhy
n" E 1-aP a—lW H
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O:n L+E+1a E 11WNL
n a oa—1wW L
n. E a P 1 WL (A2)
0O=—+— —+
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where the latter constraints follows from the féett relative wages appear in the expressions.
From these conditions we can derive that in angdstestate equilibrium wages must grow at the
same rate and hence so must all sectors. Thisnnrplies in (15) that the number of firms in
each sector must grow at the same constant rafé as

Now consider the market for entrepreneurial talérdiears when (17) holds. Under the

conditions derived above, the reward to entrepnesigo can be shown to grow at rate:
. LA .N - A . N = A - =N -
&:n_A+VNH :n—A+ﬂ:NH :n_A+E—r.]N|-I :E (AS)
w, n® viu n° 7w n° E nw E

This implies that, if relative wages are to be ¢ang all must grow at the same rate as total
expenditures and (A2) reduces to:

0:g+ @ E+LE (A4)
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If we then normalize expenditure to 1 growth rageprofits and consequently innovation values
reduce to g and the interest rate is endogenously determigd@)ao equap. There is therefore
a steady state equilibrium that is fully characedi by:

ﬁA_ﬁNH_I"INL_I"ISL__#NH__7i'NL__7i'L__VNH__VNL__VSL_
E:WNH:WNL:WSL:&:r_ -0

E w's w'e wi w g

P a-1

[

(A5)
Q.E.D.

Proof of Proposition |l

Consider being out of equilibrium such tm&t/n" >(n"/n")>> Then by Table 1
ol <@ /7 )% and consequently by (12)—(28} AN <(VAN)SSwhich implies that
T<T,**andTp>Tp " such tham™x /n"w < gandn. /n". < g. Therefore we move towards
the equilibrium as (15) then implies thdy/n", falls towards f™/n".)>> That process will end

in the steady state. A similar argument can be niadall possible deviations from the steady
state allocation of entrepreneurial activity, whprioves that the steady state is both unique and
stable.

Q.E.D.
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