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Abstract This study analyses the relationship

between entrepreneurial dynamics and the level of

competitiveness in Latin American countries. Based

on a stage of economic development model, we

demonstrate that Latin American countries under the

model followed different paths related to competi-

tiveness. These different paths can explain the effect

of specific competitiveness conditions on entrepre-

neurial dynamics in Latin America.
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1 Introduction

There is tremendous diversity in the level and time-

series pattern of entrepreneurship across countries.

Acs et al. (1994) show that the major explanation for

this diversity is the stage of economic development.

They also show that the negative relationship between

entrepreneurship and economic development persists

after controlling for a number of other factors.

Although economic development is an extremely

powerful force behind the secular decline in entrepre-

neurship, the convergence of several factors in the

1970s tended to stem the secular decline in entrepre-

neurship for many countries (Blau 1987). Of 23 OECD

countries examined by Acs et al. (1994), 15 witnessed

increased entrepreneurship during the 1970s or 1980s.

Recent studies confirm that during the last 2

decades, the development of new technologies and

emergence of new business models have enabled the

shift from large corporations to small and new

ventures (Acs and Audretsch 1988; Jorgenson 2001;

Audretsch and Thurik 2001; Thurow 2003). Entre-

preneurship contributes to economic performance by

introducing innovation, enhancing rivalry and creat-

ing competition (Wong et al. 2005). Nevertheless, the

competitive impact of these entrepreneurial efforts

differs between countries at the same level of

development (Carree et al. 2002), between countries

at different stages of development (Wennekers et al.

2005) and also among regions in a single country

(Acs and Armington 2004).
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Some emergent economies, such as Israel, Korea,

Singapore and Ireland, have experienced a remark-

able transformation in the last 20 years, both in terms

of economic growth and institutional development.

At the same time, Latin America and Africa have

shown much lower levels of development. What is

the ‘‘entrepreneurial reality’’ in Latin America?1

While South America has made real progress in the

past decade in the area of democracy, property rights

and macroeconomic stability, the region still lags in

the ‘‘softer’’ areas of education, knowledge creation

and economic reform. Therefore, the region has been

less successful in improving economic performance

compared to other emerging markets (Blejer 2006;

López-Claros et al. 2006). As a result, entrepreneurial

activities and competitiveness—the efficiency-drive

stage—cannot grow at sustainable rates. Amorós and

Cristi (2008) argue:

Generally, Latin America countries present fea-

tures of a ‘‘managed economy’’, in which most of

the small-scale production firms have minor

significance in innovation, and the products

manufactured and the services provided are of

discreet value added in comparison with the large

and concentrated companies. Latin American

economies have a limited number of nascent

ventures under the model of ‘‘entrepreneurial

economy’’ because of the many restrictions

present to create knowledge-based businesses.

For this reason, there is emerging interest in how

efficiency can be increased in major industries, to

increase exports and develop more value-added

industries in these regions (Acs 2008).

In this paper we investigate the relationship between

entrepreneurial activity and competitiveness perfor-

mance in Latin American countries. This paper builds

on earlier work to analyse entrepreneurial dynamics in

developing countries. We use three different interna-

tional data sources for our analysis. The Global

Entrepreneurship Monitor (GEM early stage entrepre-

neurial activity and its components) measures

entrepreneurial dynamics. Competitiveness indicators

are taken from the Global Competitiveness Reports of

the World Economic Forum, including the Growth and

Global Competitiveness Index. The level of economic

development is measured by per capita income, taken

from the IMF World Economic Outlook database.

We construct a series of regressions to verify the

relationship between entrepreneurial dynamics and

the level of competitiveness and economic growth.

We use longitudinal data for 55 countries over the

period 2001–2006 and test different specifications of

the data. While these relationships have been studied

mainly using cross-sectional data, this paper

advances our understanding of entrepreneurial

dynamics using panel data.

The rest of the paper is structured as follows. In

order to understand developing countries, we review

the literature on economic development in Sect. 2 and

focus on the role of entrepreneurship. In Sect. 3, we

present the model for the analysis and describe the

variables used. Section 4 shows the results, followed

by the discussion and conclusion in Sect. 5. Our

findings suggest entrepreneurship is truly relevant for

developing economies. First, reducing replicative

entrepreneurship leads to increased economic effi-

ciency, while increasing innovative entrepreneurship

leads to gap-filling and input-completing activities.

However, our results for Latin America show little

progress in this direction.

2 Entrepreneurship and competitive development

That the former colonies in Africa, much of Asia,

Latin America and the Caribbean have experienced

abysmal growth since independence is not a new

proposition.2 Easterly (2001) pointed out that despite

modest growth in the 1960s and 1970s, economic

growth from the 1980s onwards has been stagnant in

developing countries. This stagnation has persisted in

spite of extensive reforms removing growth-reducing

distortions. This section will review the literature on

import substitution and export promotion, evaluate the

export promotion model and conclude with a discus-

sion on the role of entrepreneurship in development.

2.1 Import substitution

A review of the literature reveals that the primary

ternality goal of governments in many developing

1 According 2005 IADB Report (Ferriter 2006), the average

growth rate is 4.9%. 2 This section draws heavily on Acs and Virgill (forthcoming).
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countries became industrialisation rather than mean-

ingful economic development. Prebisch (1959), one

of the major proponents for import substitution,

found that ‘‘industrialisation is an inescapable part of

the process of change accompanying a gradual

improvement in per capita income’’. Prebish (1959)

develops a two-country model consisting of an

advanced country specialising in industrial goods

and a periphery country producing primary goods.

The economy of the periphery is characterised by

surplus labour and ‘‘disguised unemployment’’ in the

traditional sector, from which the modern, industrial

sector can draw labour. Finally, the income elasticity

of demand for imported industrial goods is higher in

the periphery country than in the advanced country.

The periphery economy has a choice industrialis-

ing by either increasing production for export or for

domestic consumption. For Prebisch, import substi-

tution was the most efficient way for developing

countries to achieve industrialisation and income

growth. Indeed, Prebish suggested that even if a

developing country chose to increase exports and

experienced an increase in income, there would be a

large corresponding increase in import demand

because of its relatively high income elasticity

demand for imports. Therefore, domestic production

of the imported good (i.e. import substitution) would

still be required. Among Prebish’s policy recommen-

dations were high tariffs, export taxes and production

subsidies to domestic producers. While countries

could have chosen to increase exports to produce the

foreign currency to import these industrial goods,

Singer (1999, p. 911) notes that industrialising

developing countries ‘‘would find it initially easier

to produce for an existing and known domestic

market than for an unknown global market’’.

The enormous bureaucracy necessary to support

import substitution lent itself to the perpetuation of

permanent inefficiencies in industry as well as corrup-

tion in government. These are both important barriers

to productive entrepreneurship. Baer (1972) found that

government policies, which actively encouraged new

entry often, led to markets with many small and

inefficient firms. On the other hand, many firms were

operating with excess capacity, high labour costs

relative to productivity and foreign exchange shortages

that impacted their ability to obtain necessary inputs—

resulting in further slack. Bruton (1998) finds that the

import licensing processes also created crippling

mismatches between the time that capital investments

were actually required and the time that import licences

were obtained—again resulting in underutilisation.

2.2 Export promotion

With the failure of import substitution and the success

of the newly industrialising Asian countries, conven-

tional wisdom shifted to promote exports as a means

of development. Like import substitution, the discovery

of the export promotion strategy appeared to have

occurred accidentally. By 1965, the export promotion

strategy was formalised within South Korea’s Minis-

try of Commerce and Industry’s Export Promotion

Subcommittee. South Korean export promotion pol-

icies included the establishment of subsidies and

access to cheap credit for exporters, which were tied

to export targets for firms in each sector. The South

Korean government also concentrated on maintaining

the quality of exports and on marketing efforts to US

companies. Comparing the successful Asian econo-

mies with flagging Asian export promoters such as the

Philippines, Amsden (1991, p. 284) found that

subsidies in successful East Asian economies were

linked to ‘‘concrete performance standards with

respect to output, exports, and eventually, R&D.’’

Krueger (1980) points out that the ‘‘experience has

been that growth performance has been more satisfac-

tory under export promotion strategies’’. Indeed,

because open economies are exposed to world prices

derived from global productivity differences, domestic

resources can be more efficiently allocated compared

to countries where distorted domestic prices are the

main guide for the production mix. Outward-oriented

trade policies also allowed for the generation of scale

economies without the use of monopolies, because

production was for a large international market.

Keesing (1967) found that even for small countries

‘‘the severe handicap of smallness cannot be abolished,

but it can be minimised under an outward-looking

strategy’’ because of the economies of scale associated

with exporting to a larger market. Export orientation

also generated foreign exchange necessary to fund

capital investments, thereby eliminating the need for

government intervention ‘‘in determining which indus-

tries should be encouraged or in allocating scarce

foreign exchange in a regime of quantitative restric-

tions’’. Keesing (1967, p. 1516) previously pointed out

those inward-looking strategies ‘‘permit[ted] a high

Entrepreneurship and competitiveness dynamics in Latin America 307

123



degree of government intervention’’ compared to

outward-oriented economies.

How do exports affect growth? First, export

orientation is associated with growth through its

impact on foreign exchange earnings. Balassa (1971)

finds that export growth is associated with ‘‘raising

national income’’ and greater foreign exchange earn-

ings. Dollar (1992) suggests that as export companies

operate in foreign currency earning sectors, they can

more readily and effectively utilise foreign currency

debt compared to companies that produce for the

domestic sector. Indeed, Sachs et al. (1995) suggest

that, ‘‘The outward orientation of the East Asian

economies had saved them from the developing

country debt crisis that ravaged Latin America’’.

Export orientation is also associated with structural

changes within an economy, which can have positive

effects on economic development. While the terms

growth and development are often used synonymously,

Brinkman (1995, p. 1183) points out that economic

development involves, ‘‘a process of structural trans-

formations’’ within an economy, while growth ‘‘relates

to [the] replication of more and more of the same

structure’’. Additionally, export promotion strategies

allow for economies of scale in industry as production is

targeted to a much larger market versus production for

only the domestic market. The small size of developing

countries’ domestic markets often led to production

inefficiencies that in ‘‘the absence of competition

result[ed] in low-quality high-cost production’’.

Sapsford and Garikipati (2006) suggest that inter-

national trade can have a positive effect on economic

growth and therefore on poverty, because trade allows

for a more efficient use of resources and exposes

domestic producers to larger, more competitive mar-

kets, which encourages productivity improvements.

Weiss (2005) also points out that exporting can

generate important productivity spillovers. Akyüz and

Gore (2001) conclude that development requires the

production of increasingly more complex exports.

Finally, production is also more likely to occur

along a country’s comparative advantage under an

outward-oriented strategy. As exporters compete in an

international market, there is incentive to improve

productivity and technical progress, compared to

producers who compete in protected domestic markets.

Balassa (1988), for example, finds that Asian export-

oriented countries experienced increasing levels of

total factor productivity with increasing levels of

exports. Referring to East Asian countries, Krueger

(1998) finds that the role of productivity growth and

government intervention was important for explaining

the region’s ‘miracle’ growth. However, Rodrik et al.

(1995, p. 69) contend ‘‘there is virtually no evidence

that exports or outward orientation were associated

with technological externalities’’. While Rodrik et al.

(1995) admit there are correlations between exports

and technology spillovers, they argue that causation

cannot be determined. Instead, Rodrik et al. (1995)

suggest it may be that productive firms simply export

more. Indeed, Rodrik et al. (1995) find growth in the

East Asian miracle countries was more related to an

increase in investments and capital accumulation,

which was facilitated by export earnings. Lucas’s

(1993) explanation of the Asian miracle growth offers

some insights into this debate. For Lucas, capital,

specifically human capital, was the important factor in

explaining growth differentials. However, like Krueger

and Balassa, Lucas recognised that human capital

could be acquired ‘‘in the course of producing goods

and engaging in trade’’. However, it is not sufficient to

simply increase the volume of exports. Instead, the

increase in exports must also be accompanied by an

increase in the variety and complexity of goods

produced through ongoing innovation, or more likely,

ongoing imitation.

2.3 The performance of the export promotion

model

While export promotion strategies in South Korea,

Singapore, Hong Kong and Taiwan emphasised

productivity and created pseudo-market conditions,

the strategies employed in Latin America, the Carib-

bean and Africa appear somewhat different. For these

regions, export promotion consisted almost entirely

of the creation of export processing zones, EPZs,

special liberal carve-outs from the domestic economy

where foreign exporting firms could operate. By the

beginning of the 1980s, Wong and Chu (1984) found

that 60 export-processing or free-trade zones had

been established throughout the world. By 2004,

there were over 4,000 EPZs throughout the world.3

3 International Labour Organisation, Export Processing Zones:
Epz Employment Statistics [4 February 2004 (cited October

31 2006)]; available from http://www.ilo.org/public/english/

dialogue/sector/themes/epz/stats.htm.
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In their discussion of Asian EPZs, Wong and Chu

(1984) find that despite the large incentives provided

to attract foreign investment to these zones, many had

not performed well in terms of stability of employ-

ment, technology transfer, the creation of forward and

backward linkages with the local economy nor in the

promotion of regional development compared to East

Asia’s miracle countries domestic export promotion

markets.

Alarcon and McKinley (1992) discuss the export

promotion experiences of Mexico and Brazil in the

1980s and find little impact on development, linkages

to the domestic economy and productivity growth

(measured by ‘‘value added’’). In the Caribbean, after

failed attempts at import substitution and declining

terms of trade for agriculture and primary product

exports, governments began to embrace export pro-

motion policies aimed at attracting foreign direct

investment for the production of non-traditionally

manufactured products by offering attractive incen-

tives. Pantin’s (1990) and Goss and Conway’s (1992)

discussions of export promotion through foreign

direct investment reveal that these strategies had

little impact on economic development for many

Caribbean countries. Griffith (1990) finds that, not-

withstanding the Caribbean region’s proximity to the

United States and its relatively low labour costs, the

impact of the Caribbean Basin Initiative (the CBI)

and the resulting export processing zones were likely

to be limited because of the ‘‘quality of investment

occurring under the CBI’’.

The export promotion strategies pursued by the

successful Asian industrialisers and the free zone-FDI

oriented approaches of other developing countries

resulted in significant differences for entrepreneur-

ship. The more recent export promoters became

trapped in low-skill production based on comparative

advantages in abundant low-skill labour, geographic

location and attractive incentives rather than utilising

a dynamic process of increasingly sophisticated

production based on human capital comparative

advantages. Indeed, for many countries engaged in

export promotion, Grossman and Helpman (1990,

p. 91) predicted knowledge spillovers did not occur

as ‘‘the technology flows [were] anything but auto-

matic’’. Using a knowledge spillover perspective, De

Clercq et al. (2008) find that the relationship between

FDI and international trade on the one hand and a

country’s proportion of export-oriented new ventures

on the other differs for higher-and lower-income

counties. In addition, a country’s proportion of

export-oriented new ventures affects the subsequent

emergence of new businesses.

Describing the East Asian Miracle, Lucas (1993)

points out that at each stage along its export

promotion strategy, the quality of education and

human capital along with physical capital improved.

This dynamic process enabled both local and foreign

entrepreneurs operating in successful East Asian

economies to produce, on a large scale, an updated

and new mix of goods with higher potential ‘‘learning

spillover technologies’’.

2.4 Why is entrepreneurship important

for development?

Porter (1990) and Porter et al. (2002) define compet-

itiveness according to the country economic

development, distinguishing three specific stages: (1)

factor-driven stage, (2) efficiency-driven stage and (3)

innovation-driven stage, and two transitions between

these stages. In the factor-driven stage countries

compete through low-cost efficiencies in the produc-

tion of commodities or low value-added products. To

move into the second stage, the efficiency-driven

stage, countries must increase their production effi-

ciency and educate the workforce to be able to adapt

in the subsequent technological development phase.

To compete in this second stage, countries must have

efficient productive practices on large markets that

allow companies to exploit economies of scale.

Industries in this stage are manufacturers or provide

basic services.

In recent years, economists have come to recognise

the input-completing and gap-filling capacities of

potential entrepreneurial innovation and growth and

the significant contribution of innovation and growth

to prosperity and economic welfare (Levie and Autio

2008; Acs and Armington 2006; Schramm 2006;

Audretsch 2007). Therefore, while most of the devel-

oped countries are in the innovation-driven stage, the

biggest Latin American economies are only in the

efficiency-driven stage (López-Claros et al. 2006). In

order for economies to move into the innovation-

driven stage it is necessary for them to promote

innovation so they are able to reach the technological

frontier and thus become a knowledge-based economy

that is particular of the innovation-driven stage.

Entrepreneurship and competitiveness dynamics in Latin America 309

123



Economic development therefore implies ‘‘a pro-

cess of structural transformations’’ leading to an

overall higher growth trajectory (Brinkman 1995).

According to Leibenstein (1968, p. 77)

Per capita income growth requires shifts from

less productive to more productive techniques

per worker, the creation or adoption of new

commodities, new materials, new markets, new

organisational forms, the creation of new skill

and the accumulation of new knowledge; the

entrepreneur as gap filler and input-completer is

probably the prime mover of the capacity

creation part of these elements in the growth

process.

Again, economic development involves change,

and the entrepreneur becomes the best agent for this

change. Entrepreneurship matters for developing

countries because markets matter. Indeed, the market,

through its frequent adjustments in response to the

‘‘separate actions of different people’’ and ‘‘the

conditions of supply of various factors of production’’,

communicated new information through prices that

enabled the efficient allocation of resources. With the

collapse of centrally planned economies, it has been

seen that governments cannot allocate resources

efficiently and that markets are indeed necessary.

The recognition of the importance of the entre-

preneur and the necessity of the markets in which the

entrepreneur operates has led many countries to work

on perfecting their markets by eliminating barriers to

entrepreneurship and other market failures. This is

evidenced by the renewed focus of many of the

international development organisations on private

sector development, improvements in the business

environment and small and medium enterprise pol-

icies (Klapper et al. 2006; Djankov et al. 2002).

3 The U-shaped model

3.1 Methodology

The previous section discussed Latin American

countries and their relatively ‘‘poor performance’’ on

competitiveness and entrepreneurial dynamics. Most

developed countries and other emergent regions (the

‘‘East-Asia miracle’’) experienced a transition from

the efficiency-driven stage to the innovation-driven

stage (the entrepreneurial society), characterised by

knowledge spillovers, increased competition and the

existence of diversity among major firms. These allow

flexibility and innovation in the economy, where new

firms are crucial for technological improvement and

innovation. We hypothesise that Latin American

countries under ceteris paribus conditions4 show

‘‘descending behaviour’’ in their entrepreneurial

dynamics rates. This behaviour suggests that as the

competitiveness and economic growth of the region

increase, entrepreneurial dynamics decrease. In order

to examine these relationships, we use a series of

regressions following this general model:

Eit ¼ f GCIit; GDPit;Xitð Þ

where E is entrepreneurial dynamics, GCI is global

competitive index, GDP is per capita gross domestic

product (adjusted PPP), X are control variables, i is

the country index, and t is the time period.

We estimate the model pooling the cross section of

countries with time-series data on each country over

the period 2001–2006. We verified linear, logarithmic

and inverse relation specifications, but also the

quadratic specification using a general-to-specific

modelling procedure, and tested the better statistical

fit.5 Additionally, we specify a different intercept

coefficient for each country (fix effects) and test the

relationship between entrepreneurial dynamics and

level of economic growth. We do not include a fixed

effect component in the model that relates entrepre-

neurial dynamics and GCI, because GCI captures

differences in countries’ institutional aspects already

included in the GCI variable.6

3.2 Dependent variables

GEM provides harmonised, internationally compara-

ble data on entrepreneurial activity. By the end of

2006, 55 different countries participated in GEM, 10

4 There exist different economic, demographic, social and

institutional factors that influence the economic growth and

could be related to the entrepreneurial activity. See Wennekers

et al. (2005, p. 298).
5 We performed a series of Akaike tests and Schwarz tests,

such as a selection criteria for different models specifications.
6 This may explain why the inclusion of a set of dummies for

each country in preliminary models for entrepreneurial

dynamics as a function of GCI induces substantial collinearity

in the estimation.
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of which were Latin American and Caribbean

countries. GEM’s database contains various entre-

preneurial measures that are constructed on a survey

basis, known as the Adult Population Survey. This

survey helps GEM estimate the percentage of the

adult population (people between 18–64 years old)

that is actively involved in starting a new venture.

This Early Stage Entrepreneurial Activity Index7

disaggregates the entrepreneurial activity based on

the main motives that entrepreneurs ‘‘follow’’: The

first one includes opportunity-based entrepreneurs

(OPP) who have taken actions to create a new venture

pursuing perceived business opportunities. The sec-

ond category is the necessity-based entrepreneurs

(NEC) who are involved ‘‘because they cannot find a

suitable role in the world of work—creating a new

business is their best available option’’ (Reynolds

et al. 2005, p. 217). In order to capture variations

between these indexes, our dependent variables are

not only TEA, but OPP and NEC rates and RATIO

(OPP/NEC) over a 7-year period (2001–2006).

Because OPP (or the general TEA) could incor-

porate any type of entrepreneurial activity including

self-employment, this rate can include low-growth or

no-growth entrepreneurship. In the GEM data, nearly

50% of all start-up attempts do not expect to create

any jobs within 5 years (Autio 2007). In order to

separate high-potential entrepreneurs, GEM method-

ology computes the High-Expectation TEA (HEA)

index, which is the percentage of adult-age popula-

tion involved in TEA who expect to create 20 or more

jobs within 5 years.8 The GEM 2007 Executive

Report and GEM 2007 Global Report on High-

Growth Entrepreneurship suggest that in middle- and

low-income countries, early stage entrepreneurial

activity may be dominated more by low-growth

entrepreneurial initiatives. For this reason, following

Levie and Autio (2008), our third dependent variable

is the relative HEA (rHEA) index, which indicates

the ratio between HEA and TEA: (rHEA = HEA/

TEA). ‘‘rHEA thus provides an indication of the

anatomy, rather than population-level prevalence (or

volume), of high-growth entrepreneurship’’. These

rates are over a 7-year period (2001–2006).

Our last dependent variable is the relative preva-

lence rate of International Orientation of Early Stage

Entrepreneurs (EXPEA). This measure is the propor-

tion of the adult-age population involved in TEA who

responds that they have 25% or higher number of

customers in other countries. In other to capture the

importance of ‘‘entrepreneurial export orientation’’

related to the better performance of external trade

policy for entrepreneurial activities, we only use the

relative high foreign market rate orientation—that is,

more than 50% of customers in other countries. GEM

methodology started to compute these rates in 2002.

For this reason we only can use the 5 year period

from 2002–2006. If a country was in the efficiency-

driven stage, one would expect export driven entre-

preneurship might be an important determinant of

efficiency. Hessels et al. (2008) find GDP per capita

has a direct positive relationship with high job growth

and export aspirations.

3.3 Independent variables

The World Economic Forum using the McArthur and

Sachs (2002) methodology developed the Growth

Competitiveness Index (GCI). In the 2005–2006

period, the World Economic Forum introduced a

new and more comprehensive competitiveness index,

which was called the Global Competitiveness Index

(Global CI).9 Word Economic Forum’s Global

7 For the complete GEM project measurements and method-

ology, see Reynolds et al. (2005), and for changes on GEM, see

Minniti et al. (2006).
8 Like TEA, the HEA varies across GEM participant countries.

For complete measures and explanation about HEA indexes,

see the GEM 2007 Report on High-Growth Entrepreneurship
(Autio 2007).

9 The Global CI uses the same Porter’s competitiveness stages

to determine three sub-indexes based on the nine pillars: Basic

requirements subindex (Stage 1: factor-driven): Institutions

(pillar 1), infrastructure (pillar 2), macroeconomic (pillar 3)

and health and basic education (pillar 4). Efficiency enhancers

subindex (Stage 2: efficiency-driven): Higher education and

training (pillar 5), market efficiency (pillar 6), technological

readiness (pillar 7). Innovation and sophistication factor

subindex (Stage 3: innovation-driven): Business sophistication

(pillar 8) and innovation (pillar 9). A brief description on the

construction of the index is provided in Chap. 1.1 (see

Appendix B and Appendix C) of GCR 2005–2006 (López-

Claros et al. 2005, pp. 40–42). With these concepts, the Global

CI uses the model of developmental stages by weighing each of

the sub-indexes differently, depending on the stage a given

country is in. Latin American and Caribbean countries are

weighed on basic requirements and efficiency enhancers.
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Competitiveness Programme and Professor Xavier

Sala-i-Martin developed the Global CI. This new

index evaluates and benchmarks many critical fac-

tors, which were absent from the GCI. The Global CI

aims to measure ‘‘the set of institutions, policies and

factors that set the sustainable current and medium-

term levels of economic prosperity’’ (Sala-i-Martin

and Artadi 2004, p. 52). In our estimation we use GCI

as an independent variable between the years 2001–

2005 and the Global CI from 2006.

Our second independent variable is gross domestic

product per capita for the period 2001–2007. Per

capita income growth rate is a good proxy to measure

the economic growth and is one of main sources of

economic development (Wennekers et al. 2005).

These variables are adjusted by the purchasing power

parity per US dollars, GDP per capita (PPP). The data

were taken from The International Monetary Fund’s

World Economic Outlook Database published in

September 2007.

3.4 Control variables

In addition to the independent variables, and to solve

the potential collinearity, we introduce control vari-

ables for country degree of economic welfare and

regional dimension. We use a dummy variable

HINCOME with value 1 for GEM’s high-income

countries (see the Appendix). For the regional

approach we use a dummy variable LATAM with

value 1 for GEM’s Latin American and Caribbean

participant countries. A correlation matrix is as

follows (Table 1).

4 Results

We test six models on total entrepreneurial activity,

opportunity, necessity, opportunity/necessity, high

expectation and export orientation. Our first results

from the regressions models indicate that the R2

values and the likelihood ratio tests are higher for the

quadratic specification on total entrepreneurial activity

and opportunity-based entrepreneurial activities.

Logarithmic specification is better on necessity-based,

high-growth expectation and international orientation

entrepreneurial activities. Linear specification is for

opportunity/necessity ratio. Some significant and

negative effects of competitiveness rates, and eco-

nomic growth on the different entrepreneurial

dynamics rates, suggest that for developing countries

competitiveness is more oriented to structural pro-

duction efficiency instead of enhancing the

entrepreneurial dynamics of the country.

4.1 Total entrepreneurial activity

We test the linear, logarithmic, inverse and quadratic

specifications using the TEA variable. Quadratic

specification (U-shape) had a better statistical fit

(adjusted R2 values) and superior statistical specifi-

cation. We found multicollinearity between GDP and

GCI using the fixed effect model. To solve this

problem, we test three models: First, a general

without fixed effect, but controlling for LATAM;

second, a specific model only using GDP with fixed

effect; and third, a specific model with GCI and

control variables:

Table 1 Correlation matrix

TEA OPP NEC RATIO RHEA EXPEA GCI GDP LATAM HINCOME

TEA 1.000

OPP 0.948** 1.000

NEC 0.855** 0.657** 1.000

RATIO -0.205** -0.036 -0.450** 1.000

RHEA -0.194** -0.132 -0.228** 0.066 1.000

EXPEA -0.368** -0.288** -0.427** 0.239** 0.319** 1.000

GCI -0.400** -0.216** -0.612** 0.455** 0.299** 0.242** 1.000

GDP -0.504** -0.320** -0.698** 0.527** 0.303** 0.346** 0.809** 1.000

LATAM 0.497** 0.379** 0.575** -0.282** -0.119* -0.361** -0.542** -0.456** 1.000

HINCOME -0.460** -0.297** -0.626** 0.442** 0.242** 0.363** 0.766** 0.899** -0.494** 1.000

*Correlation is significant at the 0.05 level (two-tailed). **Correlation is significant at the 0.01 level (two-tailed)
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TEAit ¼ aþ b1GCIit þ b2GCI2
it þ c1GDPit

þ c2GDP2
it þ dLATAMþ eit ð1aÞ

TEAit ¼ ait þ b1GDPit þ b2GDP2
it þ eit

Fixed Effect
ð1bÞ

TEAit ¼ aþ b1GCIit þ b2GCI2
it þ cLATAM

þ dHINCOMEþ eit ð1cÞ

The results are shown in Table 2. In the general

model (1a), GCI and GDP are significant and nega-

tive, and GCI and GDP squared are significant and

positive. The LATAM control variable is significant

and positive. These results are consistent with the

previous results of Wennekers et al. (2005) and

Amorós and Cristi (2008). On specific models (1b and

1c), we found the expected relationships—U-shaped

relationship—with GCI and GDP. LATAM is signif-

icant and positive, and HICOME is negative and

significant. These results are consistent with Carree

et al. (2007) that rich or competitive countries face a

decreasing degree of total entrepreneurship activity.

4.2 Opportunity

Similarly, the TEA model with quadratic specification

(U shape) for OPP had a better statistical fit (adjusted

R2 values) and superior statistical specification:

OPPit ¼ aþ b1GCIit þ b2GCI2
it þ c1GDPit

þ c2GDP2
it þ dLATAMþ eit ð2aÞ

OPPit ¼ ait þ b1GDPit þ b2GDP2
it þ eit ð2bÞ

OPPit ¼ aþ b1GCIit þ b2GCI2
it þ cLATAM

þ dHINCOMEþ eit ð2cÞ

The results are shown in Table 3. In the general

model (2a), GDP is significant and negative, and GDP

squared is significant and positive. The LATAM

control variable is significant and positive. On specific

models (2b and 2c), we found the expected relation-

ships—U-curve—with GCI and GDP. LATAM is

significant and positive, and HICOME is negative but

not significant. Again, the possible explanation for the

insignificant relationship between high-income control

variable and opportunity rates is that low-middle

income countries have relatively higher rates in entre-

preneurial dynamics (Bosma et al. 2008), but not

necessarily ‘‘high quality’’ entrepreneurship activities.

4.3 Necessity

In this model, we also verified linear, logarithmic

and inverse relations specification, as well as the

quadratic specification. Logarithmic (log–log model)

was once best adjusted:

Table 2 Estimation results

of total entrepreneurial

dynamics and

competitiveness and

economic growth rates

(2001–2006)

Absolute t values between

parentheses

*Significant at 0.10 level;

**significant at 0.05 level;

***significant at 0.01 level

Model 1a Model 1b Model 1c

Constant 45.23***

(2.14)

21.50 ***

(6.25)

68.10***

(3.91)

GCI -11.75*

(-1.38)

-24.37***

(-3.35)

CGI, squared 1.37**

(1.61)

2.50***

(3.32)

GDP per capita -1.13E-03***

(-7.56)

-8.31E-04***

(-3.24)

GDP per capita, squared 2.05E-08***

(6.99)

1.03E-08**

(2.53)

LATAM 4.85***

(2.90)

5.35***

(4.18)

HINCOME -2.54**

(-2.24)

Adjusted R2 0.47 0.49 0.33

F 38.62*** 8.08*** 26.39***

Observations 207 207 207
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Log NECð Þit¼ aþ bLogðGCIÞitþ cLogðGDPÞit
þ dLATAMþ eit ð3aÞ

Log NECð Þit¼ ait þ bLogðGDPÞit þ eit ð3bÞ

Log NECð Þit¼ aþ bLogðGCIÞit þ cLATAM

þ dHINCOMEþ eit ð3cÞ

The results are shown in Table 4. The specific

models (3b and 3c) confirm the effects of CGI and

GDP per capita on the NEC rates are significant and

negative. LATAM is positively related to NEC, while

HINCOME is negatively related, both significantly.

These relationships confirm that for Latin American

counties (and other low-middle income countries),

the degree of competitiveness does not have the same

effect to ‘‘reduce’’ the existence of necessity-based

entrepreneurial activities.

4.4 Ratio between opportunity and necessity

In this model, the dependent variable is a ratio, so we

only use a linear model:

Table 3 Estimation results

of opportunity

entrepreneurial dynamics

and competitiveness and

economic growth rates

(2001–2006)

Absolute t values between

parentheses

*Significant at 0.10 level;

**significant at 0.05 level;

***significant at 0.01 level

Model 2a Model 2b Model 2c

Constant 24.17**

(2.01)

11.45 ***

(4.42)

39.35***

(3.00)

GCI -6.03

(-1.20)

-14.44***

(-2.64)

CGI, squared 0.78

(1.56)

1.56***

(2.75)

GDP per capita -1.00E-02***

(-6.09)

-3.21E-04*

(-1.66)

GDP per capita, squared 1.40E-08***

(6.22)

3.71E-09

(1.21)

LATAM 3.08***

(2.91)

3.38***

(3.51)

HINCOME -1.25

(-1.47)

Adjusted R2 0.30 0.34 0.19

F 19.30*** 2.65* 11.53***

Observations 207 207 207

Table 4 Estimation results

of necessity entrepreneurial

rates and competitiveness

and economic growth rates

(2001–2006)

Absolute t values between

parentheses

*Significant at 0.10 level;

**significant at 0.05 level;

***significant at 0.01 level

Model 3a Model 3b Model 3c

Constant 9.16***

(8.38)

11.54***

(3.10)

2.14***

(1.76)

Log CGI 0.32

(0.60)

-0.88*

(-1.57)

Log GDP per capita -0.96***

(-6.93)

-1.14***

(-3.03)

LATAM 0.77***

(4.23)

0.69***

(3.01)

HINCOME -0.91***

(-3.89)

Adjusted R2 0.57 0.64 0.48

F 90.54*** 9.17*** 63.65***

Observations 207 207 207
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RATIOit ¼ aþ bGCIit þ cGDPit þ dLATAMþ eit

ð4aÞ
RATIOit ¼ ait þ bGDPit þ eit ð4bÞ

RATIOit ¼ aþ bGCIit þ cLATAM

þ dHINCOMEþ eit

ð4cÞ

The results are shown in Table 5. The whole model

4b for GDP is not significant. The models 4a and 4c

show that LATAM is negative but not significant,

while HINCOME is positive and significant. These

results confirm countries with high relative prevalence

of opportunity-driven entrepreneurship are high-

income countries (Bosma et al. 2008). For Latin

America again, the necessity-motivated entrepreneurs

have an important share of the total entrepreneurial

activity, and in many cases (like Argentina and Brazil

in 2002) the NEC rate is over the OPP.

4.5 High-expectation entrepreneurial activity

Again we test different specification, and the logarith-

mic model (Log–Log model) had the better statistical fit:

Log rHEAð Þit¼ aþ bLogðGCIÞit þ cLogðGDPÞit
þ dLATAMþ eit

ð5aÞ
Log rHEAð Þit¼ ait þ bLogðGDPÞit þ eit ð5bÞ

Log rHEAð Þit¼ aþ bLogðGCIÞit þ cLATAM

þ dHINCOME þ eit ð5cÞ

Table 6 reports estimation results for these mod-

els. We find a positive and significant effect of GDP

and GCI on the specific models (5b and 5c) and GDP

on the general model (5a), but no significance for

LATAM and HINCOME. A possible explanation is if

high-income countries have higher relative high-

expectation entrepreneurship activities than low- and

middle-income economies (Autio 2007), some of

these economies, such as China, Russia, Croatia and,

in Latin America, Argentina, have high relative rates

on high-expectation entrepreneurship. On the other

hand, some high-income economies present very low

rates of early stage entrepreneurial activities with

high growth expectations.

4.6 International orientation entrepreneurial

activity

Similar to previous models, the logarithmic model

has the better statistical fit:

Log EXPEAð Þit ¼ aþ bLogðGCIÞit þ cLogðGDPÞit
þ dLATAMþ eit ð6aÞ

Log EXPEAð Þit¼ ait þ cLogðGDPÞit þ eit ð6bÞ

Log EXPEAð Þit¼ aþ bLogðGCIÞit þ cLATAM

þ dHINCOMEþ eit

ð6cÞ
Table 7 reports estimation results for these models.

In the general model 6a, we find GCI and LATAM have

Table 5 Estimation results

of ratio opportunity/

necessity entrepreneurial

rates and competitiveness

and economic growth rates

(2001–2006)

Absolute t values between

parentheses

*Significant at 0.10 level;

**significant at 0.05 level;

***significant at 0.01 level

Model 4a Model 4b Model 4c

Constant -4.43*

(-1.67)

1.98

(0.65)

-7.37***

(-2.32)

CGI 1.05*

(1.55)

2.36***

(3.10)

GDP per capita 2.16E-04***

(4.62)

1.61E-04

(1.25)

LATAM 0.12

(0.24)

-0.09

(-0.20)

HINCOME 2.56***

(2.76)

Adjusted R2 0.28 0.27 0.23

F 38.36*** 1.56 34.76***

Observations 207 207 207
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a significant negative result on the international orien-

tation, whereas GDP is significant and positive. The

constant is negative and not significant. In the specific

models 6b and 6c, GPP and GCI respectively have no

significant relationship on export orientation, but on

model 6c, LATAM is again negatively significant and

HINCOME positively significant. The GEM Global

Report 2007 gives us a possible explanation for these

relationships. The report notes many high-income

smaller countries, like Hong-Kong, Singapore, UAE

and many European countries, rely strongly on export

orientation, and this dynamic is transferred to the

entrepreneurs (Bosma et al. 2008). This is not similar in

Latin American countries, with relatively low interna-

tional orientation entrepreneurship activity rates.

4.7 Specific Latin American context

To explain specific context for entrepreneurial

dynamics, we select five Latin American countries

with more than two observed periods:10 Argentina,

Brazil, Chile, Mexico and Venezuela. Although only

Argentina and Brazil have measurements for the

entire sample period, the selected countries exhibit

different behaviours using a partial graphical descrip-

tion of the models.

The particular cases of Argentina and Brazil show a

very singular trajectory, indicating that entrepreneur-

ial dynamics, competitiveness and economic growth

Table 7 Estimation results

of international orientation

entrepreneurship and

competitiveness and

economic growth rates

(2001–2006)

Absolute t values between

parentheses

*Significant at 0.10 level;

**significant at 0.05 level;

***significant at 0.01 level

Model 6a Model 6b Model 6c

Constant -0.79

(-0.69)

1.16

(0.32)

2.92***

(4.14)

Log CGI -0.91*

(-1.63)

-0.33

(-0.69)

Log GDP per capita 0.50***

(4.38)

0.15

(0.41)

LATAM -0.50***

(-3.07)

-0.45***

(-2.15)

HINCOME 0.52***

(2.80)

Adjusted R2 0.23 0.26 0.20

F 18.76*** 6.71*** 12.48***

Observations 175 175 175

Table 6 Estimation results

of high-expectation

entrepreneurship and

competitiveness and

economic growth rates

(2001–2006)

Absolute t values between

parentheses

*Significant at 0.10 level;

**significant at 0.05 level;

***significant at 0.01 level

Model 5a Model 5b Model 5c

Constant -5.85***

(-4.41)

-8.01***

(-5.61)

-4.59***

(-5.84)

Log CGI 0.50

(1.17)

1.30**

(2.47)

Log GDP per capita 0.25***

(2.88)

0.57***

(3.71)

LATAM 0.04

(0.34)

-1.34 E-04

(-5.81 E-04)

HINCOME 0.01

(0.05)

Adjusted R2 0.12 0.29 0.11

F 10.98*** 13.77*** 7.89***

Observations 204 204 204

10 We omit Peru in this graphical analysis.
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change depending on country situation. These results

show that countries with low and middle incomes

have a high rate of entrepreneurial activity derived

from the fact that a large part of the population has not

been able to find another source of employment (see

Fig. 1). The economic crisis in Argentina between

2002 and 2003 increased the necessity-based entre-

preneurship. In Argentina’s crisis period, the total

entrepreneurial activity increased from 10.52% in

2001 to 19.73% in 2003, having the necessity-based

‘‘peak’’ precisely in 2003 with an estimated 7.46% of

the adult population in necessity entrepreneurship.

Brazil faces similar conditions. After the crisis

period’s generality, the medium-sized and large

companies are strengthened, and they start to become

a source of employment again (Listerri et al. 2006). In

some countries like Chile and Mexico with low

unemployment rates (7% second semester of 2007 in

Chile), more people abandon their necessity venture

or self-employment, moving to formal employment.

The main ‘‘problem’’ in Latin American entrepre-

neurship rates is that opportunity-based rates decrease

with relative speed or have several variations (see

Fig. 2). Again, these results suggest that low and

middle developed countries (all Latin American

countries) may present more volatile entrepreneur-

ship rates (Wong et al. 2005).

Latin American countries in this sample also present

a relative decrease in their competitive indexes. A

possible explanation is low innovation and technology

development. If those factors increase, the GCI index

grows, then ‘‘business opportunities’’ from new tech-

nologies and innovation are captured by big firms that

absorb necessity entrepreneurship, thus reducing

opportunity rates. A similar situation could be ‘‘trans-

ferred’’ to high expectation and internationally

oriented entrepreneurs: Only big firms can capture

the benefits of maximising, exports and only few small

firms have the capabilities to become high-growth

internationally oriented firms.

In sum, analysing the opportunity ‘‘U-curve’’

approach reveals there is some level of GCI at which

the relationship changes and greater competitiveness

improves the entrepreneurial activity, and moves

from the efficiency-driven stage to the innovation-

driven stage (Amorós and Cristi 2008). The low

relative competitiveness rates and the analysed paths

provided by our results suggest that this is not taking

place in Latin America. Of course, one issue is that

the TEA measures developed by GEM are at best
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inappropriate for an analysis of developed countries,

as mentioned in the introduction. A more compre-

hensive measure of entrepreneurial activity that is

able to rank both developed and developing countries

might paint an entirely different picture of entrepre-

neurship in Latin America.

5 Discussion and conclusions

5.1 Theory

It should be evident from the results in this paper

that the family of TEA measures of entrepreneurship

is limited for providing a reliable measure of

entrepreneurship in both developed and developing

countries and therefore is also inadequate to drive

policy (Acs et al. 2008a, b). There are three

observations. First, the U-shaped approach is useful

in understanding the decline in self-employment in

developing countries both across countries and over

time, but not useful in explaining entrepreneurship

(broadly defined). Second, the U-shaped approach is

not very useful in explaining the role of developing

countries in the efficiency-driven stage of

development, either as they enter the efficiency-

driven stage or leave the efficiency-driven stage.

Finally, while the U-shaped framework was origi-

nally developed to understand the increase in

entrepreneurship in high-income OECD countries,

the model is also of limited value here, as many

have questioned the U-shaped model and suggested

that only a L-shaped relationship exists. In some

sense, the chapter on this line of research has

reached a dead end as discussed in the introduction

to this special issue (Acs et al. 2008a, b).

Acs and Szerb (2008) develop a new family of

global entrepreneurship indices. For example, the

Complex Global Entrepreneurship Context Index

(CDC) has three sub-indexes that measure entrepre-

neurial activity, entrepreneurial strategy and

entrepreneurial attitudes. The relationship between

GDP growth and the CDC index is one where the

relationship between competitiveness and entrepre-

neurship is more linear or mildly S-shaped and not U-

shaped (Virgill 2008). For 53 countries over the time

period 2005–2006, all but one Latin American country

were in the bottom half of the index. The exception was

Chile, which ranked 12th. Argentina ranked 31st,

Colombia, 34th, Uruguay 35th, Venezuela 42nd,
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Mexico 52nd and Brazil 53rd. As we move beyond the

U-shaped approach for measuring entrepreneurship

(first developed by Acs et al. 1994), a deeper and more

nuanced understanding of entrepreneurship among

countries and over time will emerge to guide policy.

5.2 Policy

The models analysed the relationship between entre-

preneurial dynamics and competitiveness, and

economic growth during the period 2001 to 2006.

Even though our empirical results are certainly not

conclusive as we stated in the previous section, with

the Latin American countries that were part of the

sample used for this study, we corroborate the

significant and negative effects of competitiveness

rates, GCI and economic growth and GDP per capita

on the total opportunity and necessity entrepreneurial

rates. Furthermore, Latin American countries face

significant and negative effects on international

orientation entrepreneurship. These results have

important implications for public policy. The results

suggest that for the sample countries (and in general

for developing countries), competitiveness has ori-

ented towards structural production efficiency instead

of towards improving innovation and entrepreneur-

ship in the country.

From this analysis, Latin American countries

could move towards two kinds of public policy:

First, Latin American countries must work to achieve

the efficiency-driven stage, which implies stable

regulatory and macroeconomic conditions (Amorós

and Cristi 2008). This means continuation with the

reduction of unemployment and necessity-based

entrepreneurship. This latter type of ‘‘entrepreneur-

ship’’ is still present in many Latin American

countries (Listerri et al. 2006; Bosma et al. 2008),

and as we described earlier, is highly related to a

country’s economic conditions. This kind of public

policy—efficiency driver oriented—is indispensable,

but insufficient. If Latin American countries only

follow the ‘‘natural tendency’’ and do not consider the

promotion of entrepreneurship as a main concern of

their policy agenda (Wennekers et al. 2005), they

only will reduce the necessity-based entrepreneurship

without achieving higher growth in opportunity-

based or internationally oriented high-expectation

entrepreneurship. A second kind of policy to gain

more competitiveness (and plan the transition to the

innovation-driven stage) is to advance policy in

which innovative entrepreneurship should be pro-

moted in order to create new and better firms with

new business models, not only isolated or low value-

added firms. High-expectation entrepreneurial activ-

ities (dynamic new ventures) reflect better

performance of competitiveness and economic devel-

opment (Autio 2007). This ‘‘way’’ implies that there

must be better strategies to accelerate growth and

move more rapidly, thus allowing major innovation

activity and a real impact of competitiveness and

economic development on entrepreneurial dynamics,

as was pointed out above with export processing

zones integrated with entrepreneurship.

We hope this research contributes to additional

knowledge on a general perspective of the entrepre-

neurial dynamics for developing countries and gives

more bases to emphasise the imperative for the

creation of highly competitive new ventures in Latin

America and the Caribbean.
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Appendix

Participant countries in GEM 2001–2006 and their income

classification

Country 2001 2002 2003 2004 2005 2006

High-income countries

1. Australia p p p p p p

2. Austria p

3. Belgium p p p p p p

4. Canada p p p p p p

5. Denmark p p p p p p

6. Finland p p p p p p

7. France p p p p p p

8. Germany p p p p p p

9. Ireland p p p p p p

10. Israel p p p

11. Italy p p p p p p

12. Japan p p p p p p

13. Korea p p

14. The Netherlands p p p p p p
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Appendix continued

Country 2001 2002 2003 2004 2005 2006

15. New Zealand p p p p p

16. Norway p p p p p p

17. Portugal p p

18. Singapore p p p p p p

19. Spain p p p p p p

20. Sweden p p p p p p

21. United Kingdom p p p p p p

22. United Status p p p p p p

23. Austria p

24. Czech Republic p

25. Greece p p p p

26. Hong Kong p p p

27. Iceland p p p p p

28. Slovenia p p p p p

29. Switzerland p p p

30. Taiwán p

31. United Arab

Emirates

p

Middle and low income

32. Argentina p p p p p p

33. Brazil p p p p p p

34. Chile p p p p

35. China p p p p

36. Colombia p

37. Croatia p p p p p

38. Ecuador p

39. Hungary p p p p p

40. India p p p

41. Indonesia p

42. Jamaica p p

43. Jordan p

44. Latvia p p

45. Malasia p

46. Mexico p p p p

47. Peru p p

48. Philippines p

49. Poland p p p p

50. Russia p p p

51. South Africa p p p p p p

52. Thailand p p p

53. Turkey p

54. Uganda p p

55. Uruguay p

56. Venezuela p p
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