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Abstract

The FDI-entrepreneurship nexus has received growing attention over the last decade.
However, the empirical findings on their relationship have been inconsistent at best.
This study seeks to examine how the inflows of Greenfield investment influence
entrepreneurship of the host country. Using panel data from 110 countries during
the period 2001-2018, we find that growing level of Greenfield investment brings
detrimental impact on the level of total and opportunity-driven entrepreneurial
activities in the host countries while the impact on necessity-driven entrepreneurship
have been mixed. The results regarding the impact of Greenfield investment on total
entrepreneurial activities and opportunity-based entrepreneurial activities are robust
across different econometric settings, different time span, and different categories of
control variables.
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Introduction
Only in recent decades that entrepreneurship has been considered as the main engine

of economic development and entrepreneurs as the national assets to be cultivated,

motivated, and remunerated to the greatest possible extent (Albulescum & Tămăşilă,

2014). Entrepreneurs drive innovation, deliver improved products, and develop new

markets but too much entrepreneurship can cause damaging effect to economic devel-

opment (Gromb & Scharfstein, 2002). One of the most well-known puzzles in manage-

ment is the stylized fact that entrepreneurship level varies systematically across

countries and across different time periods (Gromb & Scharfstein, 2002). Thus, the ori-

gins and determinants of entrepreneurship are the topic of wide spectrum of explana-

tions and theories. Even though increasing number of scholars have made attempts to

establish a comprehensive framework on the determinants of entrepreneurship (Brock

& Evans, 1989; Gavron et al., 1998), an understanding of cross-variations in entrepre-

neurship at the macro level is still limited.

Foreign direct investment (FDI) is regarded as one of the most important contribu-

tors of economic growth (Ahmeti & Kukaj, 2016). Foreign direct investment cannot

only be a key driver of development when tuning the economy but can also be

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article's Creative Commons licence, unless indicated otherwise in a credit
line to the material. If material is not included in the article's Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

Journal of Innovation and
Entrepreneurship

Ha et al. Journal of Innovation and Entrepreneurship           (2021) 10:24 
https://doi.org/10.1186/s13731-021-00164-6

http://crossmark.crossref.org/dialog/?doi=10.1186/s13731-021-00164-6&domain=pdf
http://orcid.org/0000-0002-2444-3012
mailto:vutuanchu@gmail.com
mailto:vutuanchu@gmail.com
http://creativecommons.org/licenses/by/4.0/


considered a predicament in relation to the entry and performance of domestic com-

panies (Apostolov, 2017). FDI into a host country can take a wide variety of forms in

manufacturing, assembly, or services such as mergers and acquisitions, Greenfield in-

vestment, and extension of domestic capital. Each type of FDI not only brings distinct-

ive benefits to the host countries’ growth and welfare but also offers corresponding

distinctive threats and damages (Moran, 1998). As a consequence, it is logical to deduce

that each market entry mode exerts a distinctive impact on the domestic entrepreneur-

ial activities.

Schumpeter (1942) has shown that entrepreneurship and new firm creation are the

engines of economic growth and development. Domestic entrepreneurship and foreign

direct investment refer to two distinctive ways on how new firms are created (Ayyagari

& Kosová, 2010), thus both being classified as different types of investments into the

host countries. The relationship between FDI and entrepreneurship suggests a substitu-

tion effect such that entrepreneurship provides an alternative way of doing business to

attracting investment from foreign investors.

Significant efforts have been made in finding the linkages between entrepreneurship

and foreign direct investment. Most existing studies have pooled mergers and acquisi-

tions (M&A) and Greenfield investment (Greenfield) together into one group of FDI in

investigating the impact of FDI on local firms. However, the conclusions that these

studies come to are highly questionable. First, the composition of FDI inflows into the

host countries is dominated by M&A. In addition, Calderon et al., (2002) emphasizes

the acquisition of existing assets (M&A) has been growing more rapidly than the in-

vestment in new assets (Greenfield). However, the distinctiveness of Greenfield has

been largely neglected by scholars when making the link between FDI and entrepre-

neurship. Second, despite their similarities, Greenfield and M&A carry certain distinct

differences (Raff et al., 2009). First and foremost, while M&A involves the transfer of

asset ownership, Greenfield depends solely on firms’ own capacities, which are linked

to host countries’ intrinsic attributes (Davies et al., 2015). Next, Greenfield involves

high investment costs and highly risky (the riskiest type of foreign direct investment),

making it the less popular type than mergers and acquisitions (Muller, 2006). In other

words, Greenfield investment bears more similarities to entrepreneurship than M&A

does. In that light, one question may arise: Whether Greenfield investment crowds in

or crowds out domestic entrepreneurship?

Theoretically, foreign direct investment is expected to generate the impact of technol-

ogy and knowledge transfer, improve competitiveness, productivity and long-run

growth of the local economies (Guimón, 2009; Blonigen & Piger, 2011). However, the

empirical literature is far from universal on the effects of FDI. Recently, an increasing

number of papers have examined the connection between FDI and new local firms’

entry and survival (De Backer & Sleuwaegen, 2003; Ayyagari & Kosová, 2010; Munemo,

2015; Danakol et al., 2016). The first strand of literature suggests that the positive spill-

over effects would increase the productivity of domestic firms, enhance domestic in-

vestment and firms’ entry (De Mello, 1999; Munemo, 2015). Another strand offers a

substitution effect in the sense that domestic investment is crowded out by the same

amount of foreign investment, forcing the exit of local firms and deterring the entry of

new firms. In short, existing empirical literature offers inconsistent predictions on the

entrepreneurship-FDI connection. Amoroso and Muller (2018) argue that the
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relationship between FDI and entrepreneurship is established based on a complex

framework that involves new ventures’ regulations (Munemo, 2015) and horizontal and

vertical industry spillovers (Markusen & Venables, 1999). Another reason for the unani-

mous finding is that the impact of FDI on entrepreneurship hinges on the types of FDI

such as Greenfield (new foreign firm) or Brownfield (M&A or foreign acquisition of

local firms). Traditional literature associated Greenfield with positive impact such as

employment generation or capital formation while mergers and acquisitions have been

criticized for their speculative motives or value destruction (Norbäck & Persson, 2005;

Johnson, 2006; Ashraf, Herzer, & Nunnenkamp, 2016).

Previous empirical findings have typically focused on the impact of either overall FDI in-

flows or cross-border M&As on entrepreneurship and local economies. Amoroso and

Muller (2018) are the first to examine the relationship between knowledge intensive

Greenfield investment and local firm entry and survival. However, their study is limited to

the context of European countries and knowledge intensive FDI and does not address the

influence of Greenfield on entrepreneurial activity. Another reason for the under-

investigation of studies on Greenfield is the lack of reliable data on Greenfield. This gap is

theoretically intriguing because we expect that the impact of Greenfield on domestic

entrepreneurship differs from M&A and diverges among different countries.

In this paper, we use a comprehensive dataset on Greenfield investment from the World

Investment Report online database that allows us to explore the under-investigated im-

pact of Greenfield FDI on the rate of entrepreneurial activity in the host countries. We

constructed a country-level panel dataset by matching information on Greenfield FDI in-

flows to the rate of national entrepreneurial activity and additional macroeconomic con-

trol variables from GEM and World Bank Database. The first contribution is the

extensive coverage of all available countries around the world in a strongly balanced panel

from 2001 to 2018. The second contribution is the disentanglement of FDI inflows into

Greenfield investment in predicting the rate of entrepreneurial activity. Most previous

studies investigated the linkage between FDI and domestic entries or survivals without

taking into consideration entrepreneurs who operate the daily business and entrepreneur-

ial activities (Albulescum & Tămăşilă, 2014). The TEA variable measures the proportion

of the working population who bears the intention to pursue entrepreneurial activities. Fi-

nally, most research scholars seem to show their approval for the positive impact of

Greenfield investment such as R&D stock or knowledge intensive Greenfield. Our paper

will offer another interesting insight into the impact of Greenfield investment on domestic

investment and domestic entrepreneurship. Our analysis will be also split and tested in

pre- and post-crisis as for robustness checks. The remainder of the paper is the following.

The “Literature review” section presents a brief overview of the literature on entrepre-

neurship and FDI. The “Methodology and empirical results” section describes the stylized

facts, the data, and the methodology. The “Empirical results and discussion” section high-

lights the empirical findings. The last section concludes.

Literature review
Greenfield investment

Foreign direct investment (FDI) can take two very different forms: Greenfield invest-

ment, which involves the creation of a new facility, or mergers and acquisitions (M&A),
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which involve the purchase of assets of existing domestic firms (Ashraf 2014). The ori-

gin of Greenfield investment comes from the fact that a multinational company builds

a newly-developed venture from the ground up by plowing and prepping an entire

green field. Unlike Brownfield investment (or M&A) that leases existing assets and fa-

cilities and transforms them to adapt to their needs, Greenfield investment involves

building everything from the scratch, and investors exert the highest degree of control

over the facilities and land of the sponsoring company. Greenfield investment as a stra-

tegic choice of expansion is referred to as setting up a start-up, employing local em-

ployees, and adapting to the domestic institutional environment (Alon, Elia, & Li,

2020). Greenfield investment is more popular in relation-based countries that give sup-

port to the full control and protection over the investment of the investors (Alon et al.,

2020; Wu, Li, & Selover, 2012). Greenfield investment and M&A are fundamentally dif-

ferent on the ground that Greenfield investors use their own technology, capital, and

intellectual property (Hennart & Park, 1993).

Harms ad Méon (2018) shows that Greenfield FDI has a significantly positive effect

on economic growth. This finding is robust across various definitions of Greenfield FDI

and different categories of subsamples. Specifically, the direct positive impact on

growth of Greenfield is realized through means of physical capital accumulation and

additional production capacity (Ashraf et al., 2016). However, not all empirical results

support the beneficial impacts to the host country’s economy. One of the much-

discussed questions is whether Greenfield FDI crowds in or crowds out investment

from domestic sources. Studies by Ashraf et al. (2016) and Calderón et al., (2002) both

draw attention to the significant crowding-out effect of Greenfield investment that

damages long-term economic growth. In general, FDI can crowd out domestic invest-

ment if foreign firms finance their investment through borrowing in the host country,

thus increasing the host country’s interest rate (Harrison & McMillan, 2003).

Crowding-out may also occur if foreign firms “steal” market share from domestic com-

petitors (Aitken & Harrison, 1999) and if foreign firms purchase fewer inputs locally

than the domestic firms they displace (Rodriguez-Clare, 1996). On the other hand, an

increase in FDI can lead to an increase in domestic investment if FDI stimulates new

domestic investment through forward and backward linkages (UNCTAD, 1999). Cal-

derón et al. (2002) and Jude (2018) find that M&A leads to the crowding-in effect of

domestic investment, especially if the countries have developed financial markets.

Entrepreneurship

Many researchers and scholars have arrived at different definitions for entrepreneurship

(Hébert & Link, 1989). In linking entrepreneurship and foreign direct investment at the

macro level, entrepreneurship has been classified as “the creation of new organizations”

(Gartner, 1989) and “prime movers of innovation” (Harbison, 1956). Hébert and Link

(1989) define entrepreneur as a person who creates, organizes, and operates a new

start-up. A firm start-up is one of the major forms of entry to the market. Start-ups are

formed and influenced by both micro and macro factors. Audretsch (1994) documented

several characteristics of entrepreneurship at the macro level. First, there are consider-

able differences in the rate of entrepreneurship across industries. Second, the rate of

entrepreneurial activity fluctuates significantly year to year. Third, the impact of
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entrepreneurship on economic development is not similar among different countries.

Entrepreneurship’s possible impact on the economy has been investigated extensively

over the last two decades (Neumann, 2020). Regarding the antecedents of entrepre-

neurship, most previous studies have focused on the micro determinants of entrepre-

neurship while a fair number of studies have also revealed the macro determinants.

Some of the popular macro antecedents of entrepreneurial activity include demand-

side factors (Gemmell, 1982; Solow, 1956), supply-side factors (Rudra, 2002), cultural

factors (Hofstede and Minkov 2010), and quality of governance (Kaufmann & Kraay,

2007). Most of those antecedents have been conceptual and need empirical validation

(Thai & Turkina, 2014). Our study highlights another macroeconomic antecedent of

entrepreneurship that originates from the foreign source.

According to Lankes (2011), innovation is defined by entrepreneurship. Entrepre-

neurship effectuates innovation by putting new ideas and inventions into practice with

the infusion of human resources, capital resources, and institutional resources (Crump-

ton, 2012). Entrepreneurs are those whose functions it is to carry out those combina-

tions (Schumpeter, 1934). Dess and Lumpkin defines the term “innovativeness” as

tendency of the firms to engage in new inventions, experimentation, and creative pro-

cesses that result in new technological and product innovation. The role and contribu-

tion of technological and product innovation to economic development and national

growth have been well established in the literature (Solow, 1956; Romer, 1986). Eco-

nomic growth that is endogenously determined by technical change has just recently

been investigated by scholars. Romer (1990) proposes a new class of endogenous

growth model that includes the proxy for entrepreneurship by modeling the process of

innovation and motives of invention from the macroeconomic level. Grossman and

Helpman (1991) and Aghion and Howitt (1992) develop productivity growth models

that emphasize the role of knowledge, knowledge spillovers, and technological substitu-

tion in the process of economic growth.

Greenfield investment and entrepreneurship

We have shown that entrepreneurship is an essential engine for economic growth and

development and entrepreneurs are prime movers of innovation (Harbison, 1956). Es-

tablishment of enterprises leads to an increase in employment avenues both directly

and indirectly. Entrepreneurship has a French origin which refers to the creation or ex-

traction of value. With this definition, entrepreneurship is viewed as change, which

may include other values than simply economic ones. Therefore, entrepreneurship is

known to involve high risks associated with launching a startup. Given the importance

of entrepreneurship in socio-economic aspects, a number of studies have investigated

the determinants of entrepreneurship. However, the influence of FDI and especially

Greenfield on entrepreneurship has been largely ignored in the literature.

It is also important to distinguish Greenfield investment from M&A. Harms and

Meon (2018) demonstrate that, in contrast to Greenfield FDI, a larger volume of M&A

results in an appreciated real exchange rate. The resulting loss in price competitiveness

may explain the poor growth effect of the M&A variant of FDI. Existing literature on

the economic consequences of Greenfields and M&As has pointed out the possifbility

that Greenfields would contribute to increasing the recipient’s capital formation and
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productivity, while M&As may not (Kim, 2009). This is because, whereas Greenfields

involve the direct investment and construction of new facilities, cross-border M&As in-

volves the transfer of the recipient country’s income to the home market. As a result,

M&As might not lead to any capital formation and/or productivity enhancement of the

host country. Danakol et al. (2016) reveal that the FDI inflows via M&A act to crowd

out and reduce domestic investment at the level of the host economy and within sec-

tors. The effect however is modest in scale; at the economy-wide level, a 10% increase

in M&A FDI inflows as a share of GDP is associated with a 0.19% decline in domestic

entrepreneurship. The reason has something to do with the fact that foreign firms can

attract scarce domestic resources for example talented and skilled workforce. This

translates into additional competitive pressure in labor markets, with the potential to

change the entrepreneurial landscape in the local economy. If local enterprises fail to

adopt the superior technology, they will be forced to exit.

Previous literature has focused on the nexus between the total entrepreneurial activ-

ity and aggregate foreign direct investment. Most papers linking entrepreneurship and

FDI are based on the theories of spillovers effect and crowding out effect (De Backer &

Sleuwaegen, 2003; Knoben, Ponds, & Oort, 2011; Pathak, Laplume, & Xavier-Oliveira,

2015). Danakol et al., (2016) and Stiebale and Reize (2011) are few of the studies that

examine the influence on entrepreneurship, a specific category of FDI, which is mergers

and acquisitions. On the other side, a large proportion of literature has been devoted to

the identification of the determinants of entrepreneurship (Ayyagari & Kosová, 2010),

some of which are macroeconomic fundamentals, quality of institutions, and commer-

cial infrastructure. The FDI-entrepreneurship relationship was first investigated by Kim

and Li (2012) and the literature has produced mostly contradictory results. Theoretical

arguments suggest that Greenfield investment could have both positive and negative

impact on entrepreneurship.

New waves of foreign Greenfield firms entering the host countries could lead to the

diffusion of new technology management practices and the creation of new sub-

contracting opportunities (Albulescum & Tămăşilă, 2014). This is supported by the re-

search of Javorcik (2004) that domestic entrepreneurship may be expected to gain ben-

efits from knowledge spillovers or technology transfer beyond the actual undertaken

project by new Greenfield.

Javorcik (2004) finds that the establishment of new Greenfield firms would generate

new demands in the host countries by creating new entrepreneurial opportunities and

allowing domestic firms to imitate and learn from their failures. Alternatively, firms

established under Greenfield investment can produce what is called the demand cre-

ation effect, bringing new demand to the local markets, new opportunities, and higher-

quality products. Greenfield can also bring diffusion of new managerial skills to the do-

mestic firms when trained employees move from foreign to indigenous firms for higher

salaries or senior positions, they carry with them new management practices which

they acquired in foreign firms (Fu, 2011).

Negative spillover effects can occur when Greenfield investment would crowd out do-

mestic entrepreneurship through their selections in product and labor markets (De

Backer & Sleuwaegen, 2003). The presence of Greenfield would lead to increased com-

petition for qualified employees in the product markets and labor markets (Balsvik &

Haller, 2011). Ayyagari and Kosová (2010) make reference to the effect of entry barrier
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by stating that the presence of foreign firms in an industry can discourage the entry of

domestic firms by raising the technological barriers to entry. Being superior to the do-

mestic counterparts, foreign Greenfield will capture the market demand and displace

domestic firms out of business (Aitken & Harrison, 1999). Additionally, newly estab-

lished Greenfield would generally receive favorable incentives from the local govern-

ment and authority, giving them unfair competitive edge over the local entrepreneurs.

On the other hand, domestic entrepreneurs may also suffer from negative spillover

effects when the presence of multinational companies drive up the competition creates

barriers to entry (Gorg & Greenaway, 2004).

M&A and Greenfield are completely different if we take into account the actual in-

vestment into the host countries (Gopalan et al., 2017). Unlike FDI via mergers and ac-

quisitions, Greenfield investment refers to one mode of foreign entry via setting up a

new venture (Muller, 2006). In addition, Greenfield investment would lead to the ap-

pearance of new entrepreneurial entities but M&A involves the acquisition of existing

local firms.

Methodology and empirical results
Data and methodology

Data for the total early-stage entrepreneurial activity including necessity- and

opportunity-driven entrepreneurship is obtained from the Global Entrepreneurship

Monitor (GEM) while information about Greenfield is extracted from the World In-

vestment Report (UNCTAD). Data about Greenfield obtained from UNCTAD ranges

from 2005 to 2011. GEM information related to entrepreneurial activity is cross-

sectional data on 113 countries from 2001 to 2018. Our control variables are all ac-

quired from either GEM or UNCTAD. Finally, our variables and data are gleaned, ana-

lyzed, and combined to generate a panel data that includes 695 observations of 113

countries for the period 2001-2018.

Table 1 provides the descriptive statistics of the variables used in the paper.

Fixed and random effects

The fixed-effect panel regression model is the preferred choice in evaluating the ex-

planatory variables of entrepreneurial activity because the within model (or fixed effect)

is able to disentangle the variations among different cross sections of countries (Albu-

lescu & Tămăşilă, 2013). However, we also include random model in the regression re-

sults because the number of countries (T = 113) is much higher than the number of

years (N = 18). A Hausman test is also utilized in order to compare and contrast be-

tween fixed-effect and random-effect equations.

The fixed effect panel model is usually used for assessing the entrepreneurship deter-

minants. Fixed effects underline disparities between countries. A new development of

this classical model is the panel negative-binomial model, which accounts for violations

in the assumption of homoscedasticity and, in the same time, provides the flexibility to

address unobserved heterogeneity (Hausman et al., 1984). Nevertheless, as Allison and

Waterman (2002) show, this method does not, in fact, control for all stable covariates.

We then test not only a simple fixed effect model but also a random model, having in

mind the fact that the structure of our sample shows a N < T situation (the number of
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countries is higher than the number of periods). In addition, for the robustness check,

we do not have strongly balanced panels (lack of data for the beginning of the period)

and the random-effects models address these aspects. In order to avoid the broken

panel problem, when entrepreneurship data were missing (Germany - 2007; Ireland -

2009; Sweden - 2008, 2009; and Switzerland - 2006, 2008), we have used the linear

interpolation. Hausman test was performed in order to select the most appropriate

model between the fixed and random effects. The general tested equations for fixed

and respectively for random effects are:

Yi;t ¼ β0 þ β1 lngreenþ β2Xi;t þ αi þ ei;t ð1Þ

In which, Yi,t is the explained variable (tea, necessity, opportunity); lngreen represents

Greenfield investment in natural log form; β0 is the constant; αi represents all the con-

stant time-invariant characteristics of the countries; Xi,t represents the vector of control

independent variables; β1 and β2 are the coefficients; ei,t is the error term.

Yi;t ¼ β0 þ β1 lngreenþ β2Xi;t þ μi þ ei;t ð2Þ

In which, μi represents between-entity errors; ei,t is the within-entity error.

GMM estimated method

Most of the previous studies conducted on the influence of foreign investment on do-

mestic entries use panel data fixed/random effect models or least square dummy vari-

able (LSDV) models. These kinds of models are based on a strong assumption that the

effect across the panel is homogeneous. With the estimation of the random and fixed

Table 1 Descriptive statistics

Name Mean Sd Min Max Description Source

Gdpgrowth 3.82 5.17 −
62.1

123.1 GDP growth rate is expected to have positive influence on
either opportunity-based or necessity-based
entrepreneurship

UNCT
AD

Gdpcapita 8.46 1.54 4.72 12.15 GDP per capita, transformed in natural log. Literature
suggests the impact is positive on the opportunity
entrepreneurship and negative on necessity
entrepreneurship

UNCT
AD

lngreen 6.81 2.65 −1.61 12.41 Greenfield inward investment represents the stock volume
expressed in current US dollars, transformed in natural log.
Our analysis argues that it will have negative impact on the
total entrepreneurial activity

UNCT
AD

fof 34.13 9.24 12.3 75.4 Fear of failure rate. Percentage of the 18-64 population who
agree that they see good opportunities but would not start
a business for fear it might fail.

GEM

ei 18.73 15.3 0 90.95 Entrepreneurial intentions. Percentage of 18-64 population
(individuals involved in any stage of entrepreneurial activity
excluded) who are latent entrepreneurs and who intend to
start a business within 3 years

GEM

Opportunity 7.9 5.35 0.81 31.89 Opportunity-driven entrepreneurship is the percentage of
those involved in total early-stage entrepreneurial activity
because they spot an opportunity in the market

GEM

Necessity 2.96 2.93 0.09 19.55 Necessity-driven entrepreneurship is the percentage of those
involved in total early-stage entrepreneurial activity who
have no other viable options for licit income

GEM

Tea 11.45 7.66 1.48 52.11 Total early-stage entrepreneurship is the percentage of 18-64
population who are either a nascent entrepreneur or owner-
manager of a new business

GEM
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effect panel models, some specification issues are expected, the first and foremost of

which is the endogeneity issue of Greenfield investment. A wide variety of techniques

and different variables have been adopted to mitigate the endogeneity issue of foreign

direct investment. Lagged value of Greenfield will be used as an instrument for Green-

field to deal with the problem (Alfaro et al., 2004). The main reason is that foreign dir-

ect investment is expected to reinforce itself from time to time (Wheeler & Mody,

1992). Therefore, the endogeneity issue would be best dealt with by the dynamic panel

model that includes lagged value of FDI as an instrumental variable. The GMM esti-

mated method will be used on data for the total entrepreneurial activity and the oppor-

tunity- and necessity-based components.

This paper uses a dynamic panel data model and generalized method of moments

(GMM) estimation method to model the impact of Greenfield investment on domestic

entrepreneurship. The dynamic panel data model and GMM estimation deal with the

potential FDI endogeneity problem.

The following dynamic panel data models are estimated to model the impact of

Greenfield on domestic entrepreneurship.

Yi;t ¼ β0 þ β1 Yi;t−1 þ β2 lngreen;t þ β3 Xi;t þ ei;t ð3Þ

where Yi,t is the total entrepreneurial activity, Yit–1 is the lagged value of the total

entrepreneurial activity. lngreeni,t is the total of net Greenfield investments inflow to

the host country in natural log form. Xi,t represents the control variables for the deter-

minants of total entrepreneurial activity including gross domestic product growth rate,

entrepreneurial intentions, and the fear of failure rates, and ei,t is the random error

term. Adopting from existing similar studies (for example Albulescu and Tămăşilă

2013), we used fear of failure rates, GDP growth rate, and entrepreneurial intentions as

explanatory variables for the equations.

Economic context

It is important to determine how economic context influences the Entrepreneurship-

Greenfield nexus across countries. Situations of weak growth, stagnation, and crisis are as-

sociated with unemployment as people who are forced to look for alternative sources of

income become necessity entrepreneurs (Peris-Ortiz et al., 2012; Klapper & Love, 2011).

At the same time, growth periods are favorable to the discovery of opportunities and

innovation and thus higher rate of opportunity entrepreneurs (Klapper & Love, 2011).

The 2008-2009 financial crisis witnessed a sharp decline in both the rate of FDI out-

flows and inflows or the domestic entrepreneurship. Kim and Seo (2003) find that the

impact of FDI on domestic entrepreneurship appears to be less significant in the sam-

ple that includes the post-crisis period. The finding suggests that a positive shock to

domestic investment in the period of high growth could be interpreted as an alarming

message for foreign investors. Alternatively, an exogeneous decline in domestic invest-

ment in the period of low growth is associated with a rise in the inflow of foreign direct

investment.

Empirical results and discussion
We have conducted one main overall test and three sets of robustness checks. The

main test is conducted over the entire sample in 2001-2018 (panel A). The other sets
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of analysis consist of similar methodology over the same number of panels, but the

sample period has been split into pre-crisis (panel B), during crisis (panel C), and post-

crisis (panel D). For each set of tests, both fixed-effect and random-effect models have

been shown along with the Hausman test (to determine whether the fixed-effect or

random-effect is more preferred). In addition to the panel on total entrepreneurial ac-

tivity, we have also made distinction between necessity-driven entrepreneurship and

opportunity-driven entrepreneurship.

Table 1 above presents descriptive statistics for all the variables. The summary indi-

cates a great deal of variations within each variable with GDP growth rate (gdpgrowth)

ranging from −62 to 123% while its average only at 4%. The same is also true for

Greenfield investment so we take log of this variable (lngreen). Fear of failure rate (fof)

represents the percentage of population who indicates that fear of failure leads them

not to open a business while entrepreneurial intentions (ei) refers the percentage of

population who intend to open a new venture and this figure varies significantly from 0

to 90%. As predicted, the sum of opportunity-based entrepreneurship (opportunity)

and necessity-based entrepreneurship (necessity) are equal to total entrepreneurship

(tea) in every single statistic, which is actually observed in Table 1.

Table 2 correlation matrix shows no indication of multicollinearity and there is no

significant correlation between lngreen and tea. However, the correlation between tea

and ei is strong and statistically negative.

Table 3 shows the results of panel A, which is the main model of our paper. As can

be seen in the table, Greenfield investment exerts negative influence on the total entre-

preneurial activity with the coefficients lngreen being negative in all settings except for

the random-effect model on necessity entrepreneurship. Another noteworthy feature is

that the lngreen coefficient shows lesser degree in terms of both magnitude and statis-

tical significance in models (7), (8), and (9) that measure the impact of Greenfield on

necessity entrepreneurship. Correspondingly, the inflows of Greenfield investment

would have damaging impact on the rate of opportunity-based entrepreneurs while not

necessarily decreasing the rate of necessity-based entrepreneurs. This is referred to as

the crowding-out effect of FDI. The crowding-out effect of Greenfield could be ex-

plained by the replacement of entrepreneurship by employment. More specifically, set-

ting up a new Greenfield venture in the foreign country may involve employing

potential entrepreneurs, contributing to a reduction in the rate of potential future en-

trepreneurs (Goel, 2018). Along with another related dimension, foreign investors

might also lure some potential entrepreneurs as employees. This would result in a re-

duction in domestic entrepreneurship (as employment replaces entrepreneurship). The

overall impact of FDI on entrepreneurship might then be negative or positive and

Table 2 Correlation matrix

Gdpgrowth Fof Ei Tea Lngreen Gdpcapita

Gdpgrowth 1.00

Fof −0.10 1.0

Ei 0.25 −0.27 1.00

Tea 0.24 −0.31 0.82 1.00

Lngreen −0.13 0.26 −0.52 −0.45 1.00

Gdpcapita −0.33 0.17 −0.65 −0.56 0.57 1.00
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might vary across demographic groups. For example, female entrepreneurs might face

special challenges in competing against foreign investors (Goel, 2018). In addition, Ash-

raf et al. (2016) and Calderón et al., (2002) both state that Greenfield investment bears

crowding-out effect and hamper long-term economic growth. Since productive entre-

preneurship is positively related to economic growth (Salgado-Banda, 2007), Greenfield

investment would damage the long-term economic potential, which in turn decrease

the rate of opportunity entrepreneurs.

Another interesting result is that high GDP growth rate and high GDP per capita are

negatively associated with necessity-driven entrepreneurs while we find no significant

evidence of the relationship between GDP growth rate or GDP per capita and oppor-

tunity entrepreneurship. These results are consistent with the current literature.

Necessity-driven entrepreneurs often have poor education, run smaller businesses, and

their firms tend to lag behind others (Poschke, 2012). As soon as necessity-based entre-

preneurs find better opportunities elsewhere, they will abandon their businesses (Riss-

man, 2003). When people have higher standard of living and sufficient livelihood, they

will be less motivated to pursue entrepreneurship out of necessity (Poschke, 2012). Sec-

ondly, the direction and significance of the coefficients fof and ei are generally consist-

ent across all models. More specifically, fear of failure (fof) would prevent

entrepreneurs from setting up new ventures out of both opportunity and necessity.

Next, entrepreneurial intention is the conscious state of mind that precedes

Table 3 Impact of Greenfield investment on necessity driven, opportunity-driven, and total
entrepreneurial activity

Tea Opportunity Necessity

(1)
Random

(2)
Fixed

(3)
GMM

(4)
Random

(5)
Fixed

(6)
GMM

(7)
Random

(8)
Fixed

(9)
GMM

Teat−1 0.2***
(0.03)

Opportunityt−1 0.2***
(0.03)

Necessityt−1 0.31***
(0.03)

Lngreen −0.37***
(0.11)

−0.50***
(0.13)

−0.26***
(0.09)

−0.19**
(0.1)

−0.22*
(0.12)

−0.03
(0.08)

−0.07
(0.05)

−0.14**
(0.06)

−0.04
(0.04)

Gdpcapita −0.28
(0.32)

1.62***
(0.51)

−1.54
(2.53)

0.30
(0.26)

2.16***
(0.42)

−0.66
(1.97)

−0.80***
(0.1)

−0.48**
(0.22)

−1.7*
(0.001)

Gdpgrowth −0.04
(0.04)

−0.05
(0.04)

0.002***
(0.004)

−0.004
(0.03)

−0.01
(0.03)

0.001***
(0.004)

−0.03*
(0.02)

−0.04**
(0.02)

0.005**
(0.002)

Fof −0.04**
(0.02)

−0.03*
(0.02)

−0.07***
(0.02)

−0.04**
(0.02)

−0.03*
(0.02)

−0.05***
(0.01)

−0.02***
(0.007)

−0.01
(0.008)

−0.01*
(0.007)

Ei 0.30***
(0.02)

0.22***
(0.02)

0.3***
(0.02)

0.19***
(0.02)

0.14***
(0.02)

0.2***
(0.02)

0.09***
(0.007)

0.05***
(0.008)

0.08***
(0.008)

Constant 12.94***
(3.01)

−3.56
(4.85)

14.09
(10.8)

4.52*
(2.45)

−12.8***
(4.0)

7.02
(8.39)

10.09***
(1.15)

7.92***
(2.04)

8.28*
(4.31)

Observations 695 695 571 555 555 447 555 555 447

R-squared 0.53 0.24 0.44 0.18 0.55 0.11

Adjusted R2 0.52 0.12 0.44 0.03 0.54 0.05

F statistic 767.22*** 37.57***
(df = 5;
604)

163.55
(df = 6,
564)

438.01*** 21.04***
(df = 5;
466)

105.22
(df = 6,
440)

661.76*** 11.84***
(df = 5;
466)

129.72
(df =6,
440)

Note: *p < 0.1; **p < 0.05; ***p < 0.01
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entrepreneurial actions and positively direct people toward entrepreneurial behaviors

(Moriano, Gorgievski, Laguna, Stephan, & Zarafshani, 2012).

Similar findings have also been found in the pre-crisis period as can be seen in Table 4.

The inflows of Greenfield investment significantly lower the rate of total entrepreneurship

and opportunity-driven entrepreneurship. The distinct finding is that Greenfield may ac-

tually increase necessity-driven entrepreneurs with coefficient lngreen being significantly

positive in model 8. This could be explained by the fact that the entry of Greenfield ven-

ture might drive up competition pressure for domestic firms, forcing them out of market

and thereby decreasing employment in host economy (Karlsson, Lundin, Sjoholm, & He,

2007). Giant MNEs may raise the average wages in the local narrowly-defined industry

and then qualify job growth in the host countries. Subsequently, there would be a higher

number of potential entrepreneurs who start up new business upon losing their jobs.

Regarding entrepreneurship during turbulent times, we see no significant relationship

between entrepreneurship and Greenfield investment during crisis in Table 5. Entrepre-

neurial activity is also unrelated to fear of failure and entrepreneurial intentions. Mean-

while, the other coefficients such as GDP per capita and GDP growth rate show

contradictory results in between fixed-effect and random-effect model. We are unable

to carry out GMM estimation method in the crisis period due to insufficient observa-

tions. Thus, we cannot generalize the results regarding the impact of Greenfield invest-

ment during the turbulent times. Future research could resolve data issue by

conducting studies at the country level to examine the distinct impact Greenfield in-

vestment may have on different country settings.

Table 4 Relationship between Greenfield investment and entrepreneurship in pre-crisis period

Tea Opportunity Necessity

(1)
Random

(2)
Fixed

(3)
GMM

(4)
Random

(5)
Fixed

(6)
GMM

(7)
Random

(8)
Fixed

(9)
GMM

Teat−1 0.41***
(0.07)

Opportunityt−1 0.53***
(0.09)

Necessityt−1 0.51***
(0.08)

Lngreen −0.38**
(0.18)

−0.12
(0.20)

−0.24**
(0.12)

−0.35**
(0.14)

−0.18
(0.15)

−0.22*
(0.13)

0.002
(0.07)

0.14*
(0.08)

−0.02
(0.09)

Gdpcapita −0.76
(0.60)

−1.45
(1.27)

−0.02
(0.1)

−0.11
(0.48)

0.18
(0.95)

0.04
(0.08)

−0.57***
(0.20)

−1.20**
(0.51)

0.06*
(0.04)

Gdpgrowth 0.15
(0.12)

0.18
(0.14)

−0.00**
(0.00)

0.13
(0.09)

0.10
(0.11)

0.014*
(0.08)

0.01
(0.05)

0.07
(0.06)

0.01*
(0.11)

Fof −0.0003
(0.04)

0.01
(0.04)

−0.09***
(0.03)

−0.02
(0.03)

−0.01
(0.03)

0.07***(0.02) 0.01
(0.01)

0.02
(0.02)

−0.005
(0.675)

Ei 0.26***
(0.04)

0.16***
(0.05)

0.24***
(0.04)

0.14***
(0.03)

0.09**
(0.04)

0.12***
(0.03)

0.11***
(0.02)

0.06***
(0.02)

0.06***
(0.02)

Constant 15.25**
(6.14)

6.91***
(1.39)

8.55*
(4.89)

5.53***
(1.43)

5.52**
(2.15)

−4.2*
(2.43)

R-squared 0.53 0.18 0.39 0.09 0.61 0.4

F statistic 141.77*** 3.56*** 60.14
(df = 6,
75)

78.04*** 1.65 27.66
(df = 6, 74)

195.85*** 84.62
(df = 6,
74)

Observations 82 82 82 82 82 82 82 82 82

Note: *p < 0.1; **p < 0.05; ***p < 0.01
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Finally, the results in post-crisis time are generally in line with the findings from our

main model as Greenfield investment illustrates a negative impact on total entrepre-

neurial activity (Table 6). However, Greenfield appears to no longer adversely influence

the rate of opportunity-based entrepreneurship. This empirical finding may suggest

that, after crisis, policy makers have re-considered the strategies to attract FDI and off-

set the unfavorable effect of Greenfield investment (Danakol et al., 2016). Major devel-

oped countries have taken a big hit from FDI response during the crisis period and

policy makers have since shown enhanced focus on “sustainable FDI” (Poulsen & Huf-

bauer, 2011).

Conclusion
Our paper is the first one to examine and disentangle the impact of Greenfield invest-

ment on entrepreneurship as previous research points to contradictory results when re-

ferring to the FDI-entrepreneurship nexus. The results show that Greenfield

investment negatively affects the level of entrepreneurial activity in the host countries

and the results are robust across different settings. Our paper generates important the-

oretical and practical implications. Previous studies showed inconsistent findings to-

ward the impact of FDI on entrepreneurship. This paper provides another explanation

that Greenfield and M&A are separate categories of foreign investment and thus pool-

ing those two could thwart the validity of the prediction results. Additionally, policy

makers could devise more feasible and hands-on strategies in evaluating and attracting

different types of FDI projects.

However, there are several caveats that should be taken when generalizing the results

from our paper. First, the influence of Greenfield on entrepreneurship has been insig-

nificant during crisis and the negative impact is less significant on necessity entrepre-

neurship than on opportunity-based entrepreneurship. That could not only be due to

data limitation but also suggests the involvement of other important mediators and

moderators. Future research could take into consideration the effect of institution

Table 5 Relationship between Greenfield investment and entrepreneurship during crisis

Tea Opportunity Necessity

(1)
Random

(2)
Fixed

(4)
Random

(5)
Fixed

(7)
Random

(8)
Fixed

Lngreen −0.03
(0.22)

0.14
(0.23)

0.07
(0.16)

0.24
(0.18)

-0.06
(0.10)

0.02
(0.13)

Gdpcapita −2.50***
(0.85)

5.80**
(2.46)

−1.10*
(0.62)

5.27***
(1.86)

−1.07***
(0.33)

0.80
(1.42)

Gdpgrowth −0.15**
(0.07)

-0.02
(0.07)

−0.11**
(0.05)

−0.01
(0.05)

−0.06
(0.04)

−0.04
(0.04)

Fof −0.002
(0.04)

−0.08*
(0.04)

0.01
(0.03)

−0.05
(0.03)

−0.01
(0.02)

−0.03
(0.02)

Ei 0.10*
(0.06)

−0.09
(0.06)

0.07*
(0.04)

−0.06
(0.05)

0.06**
(0.02)

−0.05
(0.04)

Constant 33.36***
(8.41)

15.75**
(6.16)

13.15***
(3.41)

R-squared 0.39 0.37 0.27 0.44 0.50 0.24

F statistic 41.86*** 2.78** 23.45*** 3.76** 63.97*** 1.51

Observations 73 73 71 71 71 71

Note: *p < 0.1; **p < 0.05; ***p < 0.01
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quality and regulations, which have been proved to exert influence on both Greenfield

and entrepreneurial activity. Second, it should be carried out similar work to another

category of FDI, which is mergers and acquisitions, so that comparison could be made

between M&A and Greenfield investment.
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Table 6 Relationship between Greenfield investment and entrepreneurship after-crisis period

Tea Opportunity Necessity

(1)
Random

(2)
Fixed

(3)
GMM

(4)
Random

(5)
Fixed

(6)
GMM

(7)
Random

(8)
Fixed

(9)
GMM

Teat−1 −0.42***
(0.08)

Opportunityt−1 −0.39***
(0.1)

Necessityt−1 0.47***
(0.12)

Lngreen −0.24*
(0.13)

−0.53***
(0.16)

−0.42**
(0.12)

−0.06
(0.12)

−0.21
(0.16)

−0.24
(0.28)

−0.02
(0.06)

−0.20**
(0.08)

−0.12
(0.14)

Gdpcapita −0.93***
(0.35)

0.30
(1.10)

−0.15**
(0.07)

−0.33
(0.29)

2.53**
(1.12)

−0.06
(0.08)

−0.94***
(0.14)

−2.17***
(0.57)

−0.06
(0.04)

Gdpgrowth 0.01
(0.05)

−0.03
(0.05)

0.34***
(0.18)

0.05
(0.04)

0.01
(0.04)

0.06***
(0.09)

−0.02
(0.02)

−0.01
(0.02)

−0.37***
(0.1)

Fof −0.07***
(0.02)

−0.05**
(0.02)

0.11***
(0.05)

−0.06***
(0.02)

−0.02
(0.02)

0.14***
(0.04)

−0.03***
(0.01)

−0.02
(0.01)

0.04**
(0.02)

Ei 0.28***
(0.02)

0.21***
(0.02)

0.18***
(0.05)

0.18***
(0.02)

0.10***
(0.02)

0.06
(0.05)

0.09***
(0.01)

0.05***
(0.01)

0.03
(0.03)

Constant 19.36***
(3.37)

7.82***
(1.89)

10.24***
(2.82)

5.71***
(2.22)

11.59***
(1.33)

9.14***
(3.11)

R-squared 0.54 0.21 0.47 0.12 0.57 0.12

F statistic 576.76*** 21.11*** 308.91*** 7.12*** 452.06*** 7.50***

Observations 491 491 373 354 354 253 354 354 253

Note: *p < 0.1; **p < 0.05; ***p < 0.01
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