
F U L L A R T I C L E

A matter of life and death? Knowledge intensity of
FDI activities and domestic enterprise

Piers Thompson1 | Wenyu Zang2

1Nottingham Business School, Nottingham

Trent University, UK

2Birmingham City Business School,

Birmingham City University, UK

Correspondence

Wenyu Zang, Birmingham City Business

School, Birmingham City University, UK.

Email: wenyu.zang@bcu.ac.uk

Abstract

There is no overall agreement on the relationship between

foreign direct investment (FDI) and domestic enterprise,

this may reflect different effects from various types of

FDI. A panel data regression approach is adopted to

examine the impact of knowledge intensive FDI on both

new firm formation and the deaths of enterprises. Jobs

created by FDI are found to not influence firm births, but

influence domestic enterprise through deaths. Renewal

knowledge intensive activities reduce firm deaths, but rou-

tine or compliance knowledge intensive activities increase

the death rate. This means policy seeking to attract FDI

must distinguish even within different types of knowledge

intensive activities.
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1 | INTRODUCTION

Regardless of whether a developed or developing, core or peripheral region, the attraction of foreign direct

investment (FDI) is frequently a policy considered to encourage economic development and renewal (Jude &

Silaghi, 2016). It is perceived to provide benefits through employment creation (Williams, 2003), creation of
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aggregate demand (Markusen & Venables, 1999), and knowledge spillovers leading to innovation and productivity

improvements (Fu, 2012). At the same time FDI has been recognized as being potentially footloose, and where

less knowledge intensive, many of the benefits listed will not be present (Mata & Freitas, 2012). This can make

incentives provided by local and regional policy-makers relatively poor value for money (Driffield, 2004). Because

many of the influences of FDI listed above affect domestic enterprise, there is a stream of literature that has con-

sidered the impact of FDI on firm births and the activities of existing entrepreneurs (Danakol et al., 2017;

Thompson & Zang, 2018; Wach & Wojciechowski, 2016). FDI can provide opportunities for the local firms to sup-

ply intermediate goods to foreign firms (Berrill et al., 2020), to increase the demand for domestic products

(Markusen & Venables, 1999) and to generate knowledge spillover effects (Acs et al., 2013). However, foreign

firms can negatively influence domestic enterprise through a competition effect with the local firms in the product

market for customers and in the factor market for labour and other inputs (Barbosa & Eiriz, 2009). These inputs

can include the entrepreneurs themselves who elect to work as employees in well paid jobs rather than run their

own business (Distel et al., 2022; Grossman, 1984). It is also argued that not all types of FDI are equally valuable.

In particular, less knowledge intensive investments, associated with a branch plant approach, have been regarded

as less beneficial with fewer opportunities for knowledge spillovers (Acs et al., 2012). However, when examining

this result previously, knowledge intensity is usually based on the sector of investment rather than the activities

that take place.

This study seeks to explore the relationship between FDI and domestic enterprise in terms of both firm births

and deaths in localities corresponding to the unitary authorities and counties of Great Britain. Using data drawn

from the fDi Market dataset1, the number of jobs created and investment that are associated with different types

of FDI activity in each locality are captured. As well as distinguishing between more and less knowledge intensive

activities, we contribute to the literature by disaggregating the more knowledge intensive activities into three cate-

gories; routine or compliance (administration); networking (knowledge exchange); and renewal (innovation).

Although previous studies have examined the importance for entrepreneurship of the knowledge intensity of FDI

this has frequently been captured by the parent company's sector (Amoroso & Müller, 2018) or patents held

(Belitz & Mölders, 2016) which may not correspond to the activities undertaken by the subsidiary. Alternatively,

studies concentrate on a very small number of activities associated with R&D (Ito et al., 2012; Todo, 2006; Todo

et al., 2006). To the authors' knowledge the current study is the first paper to distinguish the knowledge intensity

of FDI based on a wider set of activities as captured by the OECD (2006) typology of knowledge-intensive service

activities.

Another contribution is to examine the impact of different FDI knowledge intensive activities on both firm births

and firm deaths to allow a more rounded appreciation of how FDI affects domestic entrepreneurship. FDI not only

affects the entry of new firms, but also the exit of existing firms as shocks weed out weaker firms improving the

quality of domestic entrepreneurship (Kitson, 1995). However, at the same time by reducing the numbers of small

and medium sized enterprises (SMEs) present this may hinder the creation of new entrepreneurs as it is these smaller

businesses that are often regarded as the seedbeds for the creation of new ventures (Fritsch & Wyrwich, 2015;

Politis, 2008; Uhlaner & Thurik, 2007).

A panel data regression approach is utilized to understand the impact that FDI has on domestic enterprise. In

order to account for unobserved influences and clarify issues of causal direction, lagged measures of FDI are utilized

in fixed effects regressions. Jobs created by FDI are found to not influence firm births, but influence domestic enter-

prise through deaths. Renewal knowledge intensive activities reduce firm deaths, but routine or compliance knowl-

edge intensive activities increase the death rate. This means policy seeking to attract FDI must distinguish even

within different types of knowledge intensive activities.

The remainder of the paper is structured as follows. Section 2 provides a review of the literature relating to the

relationship between different types of FDI and domestic enterprise to develop hypotheses. The data and methods

used to examine these relationships are outlined in Section 3. The panel regression analysis is presented in Section 4,

and conclusions and implications for policy are then outlined in the final section.
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2 | RELATIONSHIPS BETWEEN FDI AND DOMESTIC ENTERPRISE

This review initially draws upon the studies considering the choice for an entrepreneurial career and how the theo-

retical linkages with FDI might affect these choices. Empirical work will be drawn upon to ascertain the expected

signs of these relationships. From these theoretical and empirical insights attention will then turn to the work that

has specifically looked at the knowledge intensity of FDI, allowing hypotheses to be developed.

2.1 | Entrepreneurial career choices and theoretical Links from FDI

A number of key mechanisms exist linking FDI to domestic enterprise. The following review of the literature iden-

tifies these mechanisms and brings them together in a single model. Many of these arguments are based around

Grossman's (1984) model of entrepreneurship as an occupational choice where entrepreneurship will be pursued if

the relative returns, including those of a non-pecuniary nature, are sufficiently greater than those from waged

employment. This is outlined in Figure A1 of the online Appendix. The individual mechanisms through which FDI

influences entrepreneurship through altering these relative returns from entrepreneurship and waged employment

are presented separately in the online Appendix Figures A2 to A5 and Figure 1 brings together all the mechanisms in

the form of a complete model.

Figure 1 and Appendix Figure A2 consider that in terms of new venture creation it can be argued that FDI com-

petes for entrepreneurial resources or inputs. These shift the balance of rewards in favour of waged employment.

The key input foreign firms compete for are the entrepreneurs themselves, who may choose to work for them rather

than run their own business (Grossman, 1984). This is reflected in mechanism 1a where the wages for entrepreneur-

ial individuals within foreign affiliates rise (Martins, 2011). For those engaged in entrepreneurship, they will be hurt

as shown by mechanism 1b where skilled labour is drawn into multinationals and out of local enterprises reducing

their profitability (Girma et al., 2001).

F IGURE 1 The Entrepreneurial Career Choice and the Role of FDI
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However, mechanism 2 shows (see also Figure A3) there are positive influences on domestic enterprise where a

demand effect sees foreign affiliates boost local aggregate demand thereby raising the returns to entrepreneurial

careers (Barbosa & Eiriz, 2009). More directly foreign affiliates may require inputs from local firms in upstream

sectors and services provided by those downstream sectors (Markusen & Venables, 1999). However, as well as

generating new demand, foreign affiliates may compete for customers as shown in mechanism 3 (De Backer &

Sleuwaegen, 2003; Figure A4). This additional competition will reduce the financial rewards of an entrepreneurial

career.

As well as the new entrepreneurial opportunities foreign affiliates may create as noted in the discussion of

mechanism 2, other knowledge spillovers, which may allow both new and existing entrepreneurs to operate more

efficiently through the adoption of different management techniques (Kim & Li, 2014). This is reflected in the gener-

ation of human capital noted in Figure A5. Again, for those with the absorptive capacity to access the different types

of knowledge it will boost their performance as either existing or new entrepreneurs relative to other employment

opportunities (mechanism 4c) (Jacobs et al., 2016). It may allow more ambitious entrepreneurial opportunities to be

targeted with greater feelings of self-fulfilment (mechanism 4d). But at the same time such skills will also make

waged employment opportunities better remunerated (mechanism 4b) and the types of role filled more fulfilling and

secure (mechanism 4a), which by elevating the rewards from waged employment makes more marginal entrepre-

neurship less attractive (Allen & Curington, 2014). As such this mechanism may affect the balance between waged

employment and entrepreneurial rewards in an uncertain fashion.

Given the theoretical links outlined above and brought together in Figure 1, there is no clear overall relationship

between FDI and entrepreneurship that can be predicted. Given this it is understandable that the empirical literature,

as discussed in the next subsection, is also far from in agreement with regard to the nature of the overall relationship

and therefore the wider impact on the local or regional economy. This in part reflects the data and differing

approaches used to capture the relationship.

2.2 | Empirical evidence of the overall relationship

Much of the empirical analysis that considers the relationship between domestic enterprise and FDI is conducted at

a country or at best regional level, reflecting the data that is available (Camarero et al., 2020). However, studies such

as Figlio and Blonigen (2000) and Xu and Sheng (2012) have noted that even analysis at a regional level will miss the

impact on local labour markets that are relevant for entrepreneurship.

We start by considering the international studies that have sought to determine the overall relationship between

FDI and domestic enterprise at the country level. Goel (2018) suggests that the negative crowding out effect (mech-

anisms 1a, 1b and 3 in Figure 1) is dominant in an international sample of countries. Wach and Wojciechowski

(2016) find a positive relationship between FDI and entrepreneurship in four Visegrad countries, but this relationship

differs in strength. One explanation that has been proposed is that the relationship depends on the strength of insti-

tutions present, where the positive effect of FDI has more of an impact if institutions are weaker (Kim & Li, 2014).

Potentially of relevance when considering knowledge intensity of FDI, Slesman et al. (2021) suggest that the oppo-

site is true and knowledge spillovers are only beneficial where institutions are stronger. A number of studies

(Bermpei et al., 2019; Moore et al., 2020; Peter & Pierk, 2021; Yay et al., 2018) have found that FDI overall does not

significantly affect new firm creation. Indeed, Hong et al. (2021) carry out a meta analysis using 47 studies that

examine the relationship between FDI and entrepreneurship and find an insignificant impact of FDI on entrepreneur-

ial activity. Overall and consistent with the lack of a significant relationship being found by a large number of studies,

this would suggest in the UK context, foreign investments overall will tend to have no significant relationship with

firm creation.

Albulescu and T�am�aşil�a (2014) indicate that part of the problem of examining the relationship between FDI and

new venture creation is related to the measure of entrepreneurship used. While a majority of studies have
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concentrated on new venture creation (Danakol et al., 2017), others have noted that in competing for resources FDI

can lead to the weakening and exit of existing SMEs, so that firm deaths become just as important (De Backer &

Sleuwaegen, 2003; Thompson & Zang, 2015). The entrepreneurial quality effect, whereby the average quality of

entrepreneurship can rise after shocks weed out weaker firms (Kitson, 1995), also provides another reason for

questioning studies that purely concentrate on firm births. In other words, there is a need to consider both the possi-

ble decision outcomes included at the bottom of Figure 1 as a reduction in the domestic SME sector may be found.

2.3 | Knowledge intensity of FDI and entrepreneurship

Previous studies have frequently classed the knowledge intensity of investments on the sector of the parent firm

(Amoroso & Müller, 2018), or patents held by the firm (Belitz & Mölders, 2016). In many countries policies seeking to

attract more beneficial investments have to a degree also followed a similar blunt approach of targeting particular

sectors without regard for the actual knowledge this will provide access to (Harding & Javorcik, 2011). Anwar and

Sun (2015) use a similar approach based on sector and found “FDI in R&D” does not have a significant impact on the

likelihood of domestic entry in China's transport equipment and electrical machinery manufacturing industries, but

instead significantly encouraged the exit of smaller domestic firms as competition increased (mechanism 3). How-

ever, it is unclear if the actual investments being made are knowledge intensive and if they are, whether they are

based around R&D or other knowledge intensive activities. Nevertheless, the existing literature does provide some

insights with regard to how different types of knowledge intensive FDI may affect domestic firm entry and exit as

depicted in Figure 1.

We further divide the knowledge intensive FDI activities into three types according to the definition of OECD

(2006): routine or compliance (administration), renewal (innovation) and network (knowledge exchange). Please see

the online Appendix Table A1 for more details.

2.3.1 | FDI with routine or compliance (administration) knowledge intensive functions

In terms of the positive benefits of FDI to domestic enterprise these are assumed to come from knowledge spillovers

generated by knowledge intensive FDI, as depicted by mechanism 4c in Figure 1 (Amoroso & Müller, 2018;

Fu, 2012). But at the same time knowledge intensive foreign investments are also more likely to create attractive

employment opportunities as depicted by mechanisms 1a and 1b in Figure 1 (Martins, 2011).

Looking at the reasons behind the overall relationships found, Abolhassani and Danakol (2019) using Dutch data

find that FDI by increasing wages discourages new firm formation (mechanism 1a Figure 1). At the same time this

tends to reduce the level of competition present in a sector, which has a positive effect on entry, but not sufficiently

so to overcome the negative wage effect to leave a small overall negative impact. Where foreign investment creates

skilled knowledge intensive employment in large numbers rather than outsourcing, such as administrative,

accounting or law functions an increase in local salaries available will reduce switching to entrepreneurial careers

(Sorgner & Fritsch, 2018). This will particularly be the case if those taking up employment with foreign affiliates are

in routine activities as these will not provide managerial experience which is associated with shifts into entrepreneur-

ship (Laffineur et al., 2020). This leads to the first set of hypotheses:

H1a. FDI with routine or compliance (administration) knowledge intensive functions will reduce new

firm creation.

H1b. FDI with routine or compliance (administration) knowledge intensive functions will increase firm

exits.
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2.3.2 | FDI with renewal (innovation) knowledge intensive functions

Cai et al. (2007) indicate that foreign firms transfer advanced knowledge to potential domestic entrepreneurs through

R&D activities in the form of learning by doing through employment in foreign firms R&D centres (mechanism 4c in

Figure 1, although indirectly caused through mechanisms 4a and 4b), R&D cooperation between foreign firm/

institutions (mechanism 4c in Figure 1), and technical assistance outsourcing from foreign firms to domestic firms

(mechanism 2 in Figure 1). Todo (2006) and Todo et al. (2006) find that R&D activities performed by foreign firms

increase the productivity of domestic firms, but the production activities of foreign firms do not. Similarly, Todo and

Miyamoto (2006) indicate the existence of knowledge spillovers from R&D performing foreign firms to domestic firms,

but no knowledge spillover effect is found from non-R&D performing foreign firms in Indonesia. In addition, Ito et al.

(2012) find evidence of inter-industry spillovers of foreign firms' R&D activity on the productivity of domestic firms.

Changes in the productivity of domestic enterprise should theoretically boost domestic enterprise by making the

returns to entrepreneurial careers relatively greater. However, a limited number of studies have investigated these

relationships with knowledge intensive FDI. Cai et al. (2007) find that R&D activities of foreign firms in an industry

stimulate the entry of domestic firms in the same industry through knowledge diffusion in China. But non-R&D activ-

ities of foreign firms have no impact on domestic firm births. Amoroso and Müller (2018) find a positive impact of

knowledge intensive greenfield FDI on firm births if the domestic industry is either highly technology intensive or is

dynamic in terms of a higher churn rate. It therefore appears that knowledge intensive activities associated with

R&D activities, and the management of these activities, are more likely to boost productivity and boost the rewards

associated with entrepreneurial careers. As human capital may be acquired by working for the foreign affiliates there

may be a time lag, but in general the following can be hypothesized:

H2a. FDI with renewal (innovation) knowledge intensive functions will be positively associated with

new firm creation.

It might also be argued that where knowledge spillovers have created firms with competitive advantages they are

likely to be better placed to adapt to shocks and other market changes compared to SMEs that have developed to

serve more basic needs of large firms in general, and foreign branch plants in particular, resulting in a form of depen-

dent self-employment (Fritsch & Wyrwich, 2015; Román et al., 2011). Such competitive advantage is suggested to

come from either innovative or managerial capabilities gathering from these knowledge spillovers (Blalock &

Gertler, 2008). This might be manifested in higher levels of innovative outputs in sectors where knowledge intensive

FDI investments have been made locally (Antonietti et al., 2015; Ascani et al., 2020).

H2b. FDI with renewal (innovation) knowledge intensive functions will be negatively associated with

firm exit.

2.3.3 | FDI with networking (knowledge exchange) knowledge intensive functions

Access and management of knowledge are considered key factors in the success of firms (Bagley, 2019). This is fur-

ther emphasized by recent trends in innovation requiring firms to work within systems rather than alone (Lechner &

Dowling, 2003). Firms generated by entrepreneurs skilled in knowledge exchange activities would also be expected

to boost local and regional growth (Huggins & Thompson, 2017). Therefore, it would be expected that those activi-

ties associated with transferring, accessing knowledge and managing the data created would increase the rewards to

entrepreneurship through mechanism 4c in Figure 1 (Audretsch et al., 2020).

H3a. FDI with networking (knowledge exchange) knowledge intensive functions will increase firm entry.
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Even if not creating new knowledge themselves, where the skills to acquire such knowledge have been obtained

from employment in foreign affiliates (mechanisms 4a and 4b in Figure 1), along with multiple industry specific con-

tacts (O'Malley & O'Gorman, 2001) firms should be better placed to withstand shocks (Bagley, 2019). As with

Hypothesis 2b the need to acquire skills through employment within foreign affiliates initially may mean any positive

relationship may only appear over time (Jacobs et al., 2016).

H3b. FDI with networking (knowledge exchange) knowledge intensive functions will reduce firm exit.

Having outlined how FDI might affect a model of entrepreneurial choice, this section has considered the litera-

ture on knowledge intensity and how the particular links from FDI to entrepreneurship might be strengthened

or weakened. What is apparent is that traditional measures of knowledge intensity often do not capture the

impact on the local labour market with regard to the alternative employment created and human capital gains

available. The next section will outline how this study provides more insight into the relationships hypothesized

above.

3 | DATA AND METHODS

In order to examine the impact of the knowledge intensity of FDI on entrepreneurship in terms of firm entry and exit

the nature and location of FDI projects have to be identified. The data, analysis approach and control variables used

in this study are also outlined below.

3.1 | Unit of analysis

This paper examines the relationship between FDI and domestic enterprise at the local level in the

UK. Entrepreneurship is found to be strongly influenced by the alternatives available in the local labour market

(Grossman, 1984; Martins, 2011; Van der Sluis et al., 2008) and local aggregate demand (Huggins et al., 2017), mak-

ing local social and economic conditions highly important rather than those at the wider regional or national level. In

addition, there is evidence that FDI is very unevenly spread within regions (Driffield & Munday, 2000). Therefore,

FDI will affect both local input and labour markets to a greater extent than regional data implies (Figlio &

Blonigen, 2000; Xu & Sheng, 2012). With these concerns in mind the disaggregated data is used from the fDi Market

dataset. The fDi Market data identifies the location of investments by area that closely corresponds to English

counties and unitary authorities, Welsh unitary authorities and Scottish council areas. These localities closely corre-

spond to the NUTS 3 regions, although in some cases a number of smaller unitary authorities are combined in the

NUTS 3 classification. This gives 164 areas covering England, Scotland and Wales (see further details in the Appendix

Note A1).

3.2 | FDI data and measures

We concentrate on FDI projects in Great Britain and consider these at the local level as discussed above using the

fDi Market dataset. Recognizing the findings of studies such as De Backer and Sleuwaegen (2003) and Barbosa and

Eiriz (2009) that some of the relationships between FDI and domestic enterprise occur over a longer period of time

we not only look at FDI in the previous year, but also the average over the preceding five years.

When determining the most relevant measure of FDI there are a number of alternatives. Some studies have uti-

lized the overall stock of FDI (Albulescu & T�am�aşil�a, 2014). Good quality reliable data of this type is often hard to
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access as many earlier investments are not captured (Billington, 1999). Other studies utilizing measures based around

the stock of FDI have utilized the number of foreign owned firms (Görg & Strobl, 2002), or employment associated

with these investments (Barbosa & Eiriz, 2009; Keller & Yeaple, 2009). Others wishing to establish the impact of

incoming FDI have used the investment received annually by an area (Kim & Li, 2014) or the jobs created (Wren &

Jones, 2011). As noted above the decision to be an entrepreneur has been modelled as a comparison of relative pay-

offs (pecuniary and non-pecuniary) of entrepreneurship and employment for others (Grossman, 1984). All of the

measures above can be argued to capture one or more of the mechanisms discussed in subsection 2.1, but none is

superior in all regards. For example, jobs created might better capture the alternative employment that sucks in

entrepreneurial individuals (Martins, 2011). However, in terms of the demand effect and increased returns from firm

formation, particularly for industries with large economies of scale present, investment might provide a better picture

(Barbosa & Eiriz, 2009). Although if a small number of capital intensive export focused investments are made then

the number of projects might be better (Amoroso & Müller, 2018). Given that those impacts through the labour mar-

ket might be considered as some of the most important in this study we focus on the jobs created, but consider

investments made as an alternative measure. Utilizing the average jobs created in the previous five years might also

better capture knowledge spillovers achieved from prior work experience within the foreign affiliate as well as the

potential to employ staff with such knowledge (Fu, 2012; O'Malley & O'Gorman, 2001).

3.3 | Knowledge intensity

As discussed in subsection 2.3 above many studies and policies considering the knowledge intensity of FDI focus on

the sector firms are based in (Keller & Yeaple, 2009). However, as noted when discussing the previous literature, the

problem with this is that FDI is often accused of having fewer benefits than predicted because it is often in the form

of branch plants (Acs et al., 2012). This means that measures that better capture the knowledge intensity of activities

such as those incorporating R&D are more appropriate (Todo, 2006).

In this study we take advantage of the main activity of the investment being captured by the fDi Market data.

This means that where for example an investment is made by a firm in a sector traditionally defined as high-technol-

ogy, the potential for knowledge spillovers can be established by examining whether the investment will have, for

example, an R&D function or sales function. In order to classify the activities as knowledge intensive or otherwise

we draw upon the OECD (2006) typology of knowledge-intensive service activities. This classifies four types of

knowledge intensive activities: renewal services – related to innovation, such as, R&D and strategic management;

routine services—management of organizational subsystems, for example, accounting; compliance services—to aid

working within legal and regulatory frameworks, such as, auditing and legal services; and network services—

facilitating knowledge exchange and flexible resource allocation, such as, production related networks (see online

Appendix Table A1 for the list of activities for each service).

We use four categories: renewal; networking; routine or compliance (these groups of knowledge intensive activ-

ities are hard to distinguish from one another see online Appendix Table A1 for more detaisl); and non-knowledge

intensive. Potentially controversially we are defining activities such as manufacturing as non-knowledge intensive as

without an R&D function the opportunities for knowledge spillovers will tend to be reduced with a much more

branch plant nature being present (Acs et al., 2012).

3.4 | Measures of entrepreneurship

This study recognizes that for policy-makers the relationship between FDI and entrepreneurship is not just about

new venture creation as exit can be just as important for creating local competitiveness (Thompson & Zang, 2015,

2018). This means that we utilize measures of new venture creation and firm deaths drawn from the ONS
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Business Demography series. This draws upon the Inter-Departmental Business Register (IDBR), which includes

information on businesses in all sectors that are registered for value added tax (VAT) and/or Pay As You Earn

(PAYE) income tax purposes. It therefore covers all, but the smallest businesses and is supplemented with further

information from the registry of companies (Companies House) and surveys undertaken by the Office for National

Statistics (ONS) and Dun and Bradstreet (Office for National Statistics, 2022). A firm is deemed to be active if it

had turnover or employment during a year. A firm birth is identified as a business that was present in the current

year, but did not exist, in terms of being active, in the previous two years. A firm death is defined as a business

that was on the active file in the current year, but was no longer present in the active file in the following two

years. Geographical transfers would be classed as births and deaths, which is unfortunate, but unavoidable given it

would not be possible to distinguish between new business creation and movement of existing businesses for

smaller firms.

3.5 | Analysis approach

The nature of the data allows a panel to be produced covering the period 2003 to 2018. As any investments are

unlikely to have an immediate impact on decisions as to whether to become or cease to be an entrepreneur, we lag

the FDI data and other controls by a year. This also reduces the potential for reverse causality:

Entreit ¼ β0þβ1FDIi,t�1þβ2Controli,t�1þβ3Yeartþβ4Areaiþϵit, ð1Þ

where Entreit is the measure of entrepreneurship, either firm births or firm deaths for area i in period t. FDIit-1 is the

measure of FDI used, which can be the jobs created or investment in the preceding year, or when using the longer

term measure the five-year average from the previous year. Controli,t-1 are a set of characteristics of the area's popu-

lation and industrial sectors as described in the following subsection. As macroeconomic factors such as the state of

the national and international business cycles are likely to alter FDI flows and entrepreneurship we include time

dummies (Yeart). To account for any unobserved factors not captured by the controls both fixed effects and random

effects were considered.

The areas in the study being based on administrative responsibility are not similarly sized geographically, eco-

nomically or in terms of population. To avoid results being skewed by larger areas where relevant, which includes

the entrepreneurship and FDI measures, we scale by the working age population. Again, this approach is used rather

than scaling by the number of firms present because of our interest on how members of the population react in

terms of their career choices.

3.6 | Control variables

The control variables included in the regressions fall into three main groups: the industrial structure; labour force

structure; and local economic conditions. Some studies have suggested that manufacturing firms may experience

greater productivity increases than service-based firms from knowledge spillovers, although service FDI may be the

source of these manufacturing gains (Rojec & Knell, 2018). Manufacturers may also gain most from the demand

effect by providing inputs for foreign affiliates (Thompson & Zang, 2018). As entrepreneurs often start businesses in

the same industry as their previous employment, we use data from the Annual Population Survey (APS) to capture

the proportion of employment in the manufacturing sector. Population density (population per square kilometre)

from the midyear population estimates is used to capture benefits associated with urban agglomeration economies

for local entrepreneurship, such as higher local demand and greater access to universities and research labs (Power

et al., 2019). Anyadike-Danes et al. (2005) and Campbell et al. (2007) find that both firm births and firm deaths are
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positively correlated with population density in the UK, potentially reflecting the competition created in these denser

more dynamic markets.

Rocha (2013) suggests that where clusters exist entrepreneurship is greater as the networks formed allow

greater knowledge spillovers generating opportunities for firm formation, as is consistent with the knowledge spill-

over theory of entrepreneurship (Acs et al., 2013). To capture this, we employ Fotopoulos's (2014) measures of

industry diversity and industry specialization. In the case of industry diversity, this is based on Theil's (1972) entropy

measure. Industry specialization is reflected through a relative specialization index. To generate these measures

employment in SIC 4-digit sectors is utilized drawn from the Business Register and Employment Survey (BRES) and

its predecessor the Annual Business Inquiry (ABI). Fotopoulos and Spence (2001) find that industry specialization is

negatively related with both firm births and deaths in the UK. Moreover, a number of studies find that both industry

diversification and specialization reduce firm deaths (Basile et al., 2017; Cainelli et al., 2014; Power et al., 2019). This

relates to the competing forces of additional competition and access to resources such as pools of specialized labour

and knowledge networks.

A thriving SME sector can provide a seedbed for new enterprises (Uhlaner & Thurik, 2007) and source of role

models for budding entrepreneurs (Politis, 2008), leading to a persistence in SME formation rates (Fritsch &

Wyrwich, 2015). The greater presence of SMEs will also affect firm deaths as there will be a larger pool of existing

entrepreneurs who may decide to exit. The final industrial structure variable is therefore the number of small and

medium sized enterprises (SMEs) per working age population.

The labour market characteristics controlled for are: the percentage of the population in the prime age group

(35 to 44 years); proportion of the population holding university degree level or equivalent qualifications or higher,

in other words National Vocational Qualifications (NVQ) level 4 or higher; and employment in the public sector. Both

the prime age and NVQ level 4 measures are accounting for human capital to a degree as entrepreneurs need to gain

experience and other resources before starting their businesses (Collins et al., 2004). Human capital availability may

also reduce firm deaths as Abowd et al. (2009) find firms in three American states that employ more high skilled

workers are less likely to close. However, both can provide incentives to not enter entrepreneurship or to exit exis-

ting activities by increasing the number of employment alternatives available (Berrill et al., 2020; Van der Sluis

et al., 2008). The age profile of the population is taken from the ONS population estimates and the proportion hold-

ing NVQ level 4 + qualifications from the APS.

Employment from the public sector can locally support demand through public procurement (Murray, 2009).

However, an over-reliance on the public sector is associated with reduced creativity and flexibility thereby sti-

fling entrepreneurship (Williams & Vorley, 2014). The theory of the dissatisfied entrepreneur would suggest that

entrepreneurial individuals would wish to remain as business owners rather than join a more bureaucratic and

less dynamic labour market reducing firm deaths (Noorderhaven et al., 2004). The data are drawn from

the APS.

Traditionally it has been disputed whether there is a positive or negative effect from stronger economic condi-

tions. A positive prosperity pull relationship can be present where the returns from entrepreneurship are boosted

(Mata, 1996), or a negative recession push where entrepreneurship increases as it is seen as a potential escape from

unemployment (Santarelli et al., 2009). We account for both of these potential effects by controlling for average

income growth, which as a pull factor will increase spending power in the local economy (Saridakis et al., 2013). This

is measured as the increase in median gross full-time income over the preceding five years using data from the

Annual Survey of Hours and Earnings (ASHE). For the recession push we capture through the short-term impact of

rising unemployment limiting alternative employment options (Santarelli et al., 2009). We use the change in unem-

ployment as a proportion of the population compared to the average for the preceding five years to capture this.

Campbell et al. (2007) find that a higher unemployment rate associated with falling aggregate demand is linked to

more firm deaths. However, Bradbury (1994) also notes where self-employment is a refuge from unemployment this

is likely to be temporary and unwound as conditions improve and waged employment alternatives become

available.
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4 | RESULTS

The summary statistics of the domestic enterprise measures and the FDI measures are shown in Table 1. All the

skewness data are positive indicating that the distribution for all variables is skewed to the right. The positive and

high kurtosis numbers show that all distributions have heavy tails. As fixed effects are employed this is accounted

for in the intercepts.

Table 2 presents the correlation matrix of the domestic enterprise measures and the FDI measures. Firm births

appear to be positively correlated with more knowledge intensive measures of FDI only, but the association is quite

low. However, some of the same measures of FDI are also linked to firm deaths.

The correlations among different knowledge intensive FDI measures are quite low indicating that attracting one

type of FDI does not necessarily mean other types are also likely to be present. The correlations between non-

knowledge intensive FDI and FDI including all activities are very high, indicating that the non-knowledge intensive

FDI represents the majority of FDI activities. Indeed, both jobs created by non-knowledge intensive FDI and non-

knowledge intensive FDI investment account for about 76% on average of the total jobs created by FDI and the total

FDI investment respectively. Importantly, the correlations between the job creation and investment-based measures

for each type of activity are all below 0.7. Whereas it might have been expected the measures might be nearly per-

fectly correlated given they are capturing the same FDI activities, this is not the case. This suggests that they are

TABLE 1 Summary statistics of firm births, firm deaths and FDI measures

Mean
Standard
deviation Minimum Maximum Median Skewness Kurtosis

Firm Births 63.151 21.966 21.209 321.262 59.699 2.513 19.682

Firm Deaths 54.509 18.153 19.952 300.000 52.461 3.598 38.916

FDI non-knowledge intensive

(jobs created)

10.234 23.612 0 372.648 2.609 6.758 73.354

FDI non-knowledge intensive

(investment)

5.684 18.175 0 276.039 0.659 7.697 83.040

FDI routine or compliance

knowledge intensive (jobs

created)

0.749 3.165 0 56.952 0 9.429 120.688

FDI routine or compliance

knowledge intensive

(investment)

4.184 17.325 0 276.039 0.020 8.820 102.362

FDI networking knowledge

intensive (jobs created)

0.078 0.915 0 28.608 0 19.735 484.406

FDI networking knowledge

intensive (investment)

0.247 3.587 0 129.855 0 25.104 770.555

FDI renewal knowledge

intensive (jobs created)

1.354 5.146 0 105.268 0 10.461 156.344

FDI renewal knowledge

intensive (investment)

0.385 1.354 0 23.227 0 7.746 87.991

FDI all knowledge intensive

(jobs created)

2.182 6.528 0 123.776 0 7.939 98.840

FDI all knowledge intensive

(investment)

0.818 3.984 0 130.849 0 19.123 515.788

FDI all activities (jobs created) 12.416 24.864 0 372.648 4.240 5.883 58.881

FDI all activities (investment) 6.502 18.623 0 276.039 1.195 7.274 75.684
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capturing quite different types of investment, which is likely to impact domestic enterprise in different manners and

as discussed in subsection 3.2 there is value in considering FDI measures based both on job creation and investment.

The Hausman tests suggest fixed effect estimations are more appropriate for all model specifications. All regres-

sions are jointly significant according to F tests. Subsections 4.1 and 4.2 will discuss the effects of different FDI

activities on firm births and firm deaths respectively.

4.1 | Firm births

Table 3 presents the results for firm births using one-year lagged jobs created by FDI as the independent variable.

Given previous studies, such as those covered by the meta-analysis of Hong et al. (2021) it is not surprising that FDI

in general is not statistically related to new firm creation. This would be reasonable where any demand effect is can-

celled out by a competition effect (Barbosa & Eiriz, 2009). In particular, recent work has suggested that FDI is better

at creating waged employment in countries with higher levels of education such as the UK than entrepreneurs

(Berrill et al., 2020). This would be consistent with the findings of the existing studies that non-R&D activities of for-

eign firms have no impact on overall domestic firm births (Cai et al., 2007).

In terms of knowledge intensive FDI it was suggested that knowledge spillovers might be greater and assist with

the creation of more entrepreneurship as captured by the Hypotheses 1a, 2a and 3a. However, none of the variables

associated with knowledge intensive FDI are significantly related to firm births. One explanation for this is that

knowledge intensive FDI is only found to have a positive impact on firm births in sectors that are dynamic or R&D

intensive (Amoroso & Müller, 2018). As knowledge intensive startups are unevenly distributed in the UK with a small

number of localities accounting for a majority of this type of startup often in close proximity to research focused uni-

versities (Soetanto & Jack, 2013). This implies the presence of knowledge intensive jobs created by FDI in other

localities may have a limited impact.

The controls are consistent with expectations. This means agglomeration economies, persistence of entrepre-

neurial cultures, positive economic conditions and more of the population in the prime age group are associated with

firm births. There is less evidence of an unemployment push effect.

Allowing for long-run effects by using the five year average of jobs created as the measure of FDI does not alter

the results found (Appendix Table A2). Similarly, although not presented here for preservation of space (but available

from the authors on request) using investment based measures of FDI also results in no significant relationships with

firm births.

Although variation in the impact of FDI on firm births across different types of local economies is not the focus

of this study, we did explore whether splitting the sample by the presence of knowledge intensive businesses (as a

share of all businesses) in an area influenced the results. Whether businesses are knowledge intensive or not is based

on the definition used by Huggins et al. (2021). It was possible to determine the presence of knowledge intensive

businesses in the areas considered from 2010 onwards in a comparable fashion. We defined areas as being knowl-

edge intensive if in all years since 2010 the share was above the UK average. This strict definition yields 36 areas

with greater business knowledge intensity that might be consistent with the combined implications of Amoroso and

Müller (2018) and Soetanto and Jack (2013). These are presented in the Appendix Tables A3 and A4 where the

results in Panel A of each table are all insignificant for the larger number of less knowledge intensive business areas.

This is also the case in Table A3 Panel B where a lag of one year is considered for the jobs created in more knowl-

edge intensive business areas. In Table A4 Panel B where longer run effects are considered by using the 5 year mov-

ing average of the jobs created by FDI, it is interesting to note that a demand effect may be present as all jobs

created is significant, and there is weak evidence that non-knowledge intensive jobs also have a positive effect.

These non-knowledge intensive jobs might boost the local economy, but would not compete for entrepreneurial

individuals. There is also weak evidence that in the long-run, experience working in renewal focused jobs for foreign

investors also provides the skills and abilities to create new enterprises. This result may only be significant at the
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10% level because as identified in Section 2 more knowledge intensive jobs would both provide alternative employ-

ment options as well as generate the human capital that supports enterprise.

4.2 | Firm deaths

Turning to firm deaths, Table 4 presents the results considering the relationship with one-year lagged jobs created

by FDI. Evidence is found that the most knowledge intensive (renewal) jobs created by FDI are negatively related

with firm deaths. Consistent with Hypothesis 2b, this is where the spillovers with the potential for new venture crea-

tion were expected to be greatest and support the resilience of ventures (Acs et al., 2012; Todo, 2006; Todo &

Miyamoto, 2006). On the other hand, routine or compliance knowledge intensive jobs created increase the firm exit

rate, which fits with Hypothesis 1b where competition for this skilled labour boosts relative rewards to waged

employment of this type. This shows the importance of not only splitting FDI by knowledge intensity, but also by the

type of knowledge being utilized. Those activities associated with innovation and management functions allows the

development of entrepreneurs with flexibility and the ability to withstand shocks (Fritsch & Wyrwich, 2015; Ito

et al., 2012). However, when looking at functions that are less closely associated with innovation (of all types), the

knowledge intensity of jobs created appear to offer a highly rewarded alternative to entrepreneurship

(Martins, 2011). The significant relationship between renewal knowledge intensive jobs and firm deaths rather than

births would fit with evidence from other countries where the human capital acquired boosts the performance of

SMEs created by those previously working in foreign affiliates, so that quality rather than necessarily quantity of

SMEs is improved (Fu, 2012; O'Malley & O'Gorman, 2001). Finally, networking intensive jobs created by FDI do not

significantly affect firm deaths, which is not in line with Hypothesis 3b. This may reflect the relative rarity of this type

of employment creation from FDI (see Table 1). Another explanation is that most domestic firms might prefer to have

business relationships and carry out knowledge exchange activities with other domestic firms as demonstrated in the

Irish software industry (O'Malley & O'Gorman, 2001). In addition, it might be more common for the bigger firms to

have business relationships or knowledge exchange activities with foreign firms (O'Malley & O'Gorman, 2001).

Of the controls, industrial specialization is negatively related to firm deaths, where clusters may allow more

knowledge transfer (Rocha, 2013). However, too great a reliance on a small number of industries seems to reduce

adaptability (Power et al., 2019), so concentration has the opposite effect. Other controls linked to firm deaths are

population density, proportion in the prime age group and a greater presence of SMEs. All were found to boost firm

births which will both generate competition, but also result in more new businesses which are most vulnerable to

failure (Reynolds et al., 1995).

In terms of robustness checks, the results are similar when looking at the long-run average measure (Appendix

Table A5). However, the aggregated variable of knowledge intensive jobs created by FDI has a significant and nega-

tive effect on firm deaths. Replacing the FDI measures with those considering investments finds weak evidence that

non-knowledge intensive FDI increases firm deaths in one model specification (see Appendix Table A6). This would

be consistent with capital intensive FDI creating competition effects which more than offset any knowledge spillover

or demand effects that are limited due to less concentration on job creation (Barbosa & Eiriz, 2009). Interestingly,

there is some evidence that foreign investment in routine or compliance activities reduces rather than increases firm

deaths in one model specification, which is consistent with the alternative waged employment opportunities

highlighted in Hypothesis 1b no longer being as evident. In addition, investments in renewal knowledge intensive

activities are no longer statistically significant.

These results show the importance of using different measures of FDI to understand the effects caused through

alternative employment being created and the opportunities for knowledge spillovers, as many of the choices out-

lined in Figure 1 work through the alternative employment created not capital investments. Linking back to the

mechanisms covered in subsection 2.1, the effect of reducing firm deaths from routine or compliance

investments would be consistent with the opportunity for local SMEs to provide additional business services
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(mechanism 2 Figure 1). However, there is not the same alternative employment opportunities created

(mechanism 4a Figure 1) where foreign firms and domestic enterprises are effectively competing for entrepreneurial

talent (Grossman, 1984). It is also understandable that the positive effect, in terms of reducing firm deaths, from

renewal activities is reduced where there is not the same direct opportunity depicted by mechanism 4a of Figure 1

to acquire experience working in these roles (Cai et al., 2007).

5 | CONCLUSIONS

In this paper, we analyse how knowledge intensive FDI affects domestic firm birth and death rates using unitary

authority and county level panel data for Great Britain. Corresponding with Ito et al.’s (2012) argument that the type

of FDI matters in terms of the spillovers created, the paper's first contribution to the literature is in further dividing

knowledge intensive FDI into three categories: routine or compliance services, network services and renewal ser-

vices. Importantly these types of FDI have been defined by activity rather than measures based around industry,

which may be misleading where investments and jobs created may have limited potential for positive spillovers due

to their branch plant nature (Acs et al., 2012; Fritsch & Wyrwich, 2015; Román et al., 2011). Second, by considering

both firm birth and death rates it has been possible to consider the impact of FDI of different types on domestic

enterprise in a manner that allows a more rounded appreciation of how FDI affects local economies.

As expected overall FDI has little effect on firm births. However, there was a lack of support for Hypotheses 1a,

2a, and 3a as none of the FDI activities have a significant impact on domestic firm birth rate. Instead, there is evi-

dence that jobs created in renewal knowledge intensive activities make a significant contribution to the domestic

entrepreneurship activity by reducing the death rate of domestic firms (Hypothesis 2b), but that employment gener-

ated in routine or compliance knowledge intensive activities increase the death rate (Hypothesis 1b).

The results of this study have important implications for policy-makers with responsibility for local economies.

Worldwide local and regional governments spend substantial resources in attracting inward investors in the expecta-

tion of capturing knowledge spillovers from foreign firms. Our results demonstrate that the types of FDI activities mat-

ter and understandably jobs created in renewal knowledge intensive FDI activities appear most beneficial. This means

policies based on attracting firms from particular industries may not be as beneficial as hoped if such activities are not

part of the investment. The lack of a positive relationship when using measures of FDI based on investment rather than

jobs created also highlights the need to consider the routes through which spillovers will occur. Further, the results sug-

gest that policy-makers may also be over optimistic if they hope that FDI will generate large numbers of new knowl-

edge intensive ventures, but rather those created and those that are already in existence are likely to benefit from

reduced exits. However, showing the nuances of the types of job created policy-makers may find that highly skilled

members of the local workforce will be drawn away from domestic enterprise where routine or compliance jobs are

created. This is not necessarily a negative outcome overall, but needs to be considered carefully, especially as there is

some evidence that the pattern is potentially reversed where investment rather than jobs created is considered.

In addition to the traditional policy tools to attract FDI (subsidies and tax breaks), knowledge intensive FDI is

attracted by high-quality skilled labour, research capabilities and innovation system including R&D laboratories, product

development, industrial clusters and research institutions (OECD, 2012). This reinforces the argument that FDI is

unlikely to be a transformative silver bullet on its own (Driffield, 2004), but rather will support existing domestic enter-

prise. This means local government may be better advised to focus on providing the relevant knowledge infrastructure

and resources associated with the local/regional innovation system. Given the current UK Government's “levelling up”
agenda, which focuses on reducing geographical economic disparities this is timely (HM Government, 2022). Some of

the policies proposed are consistent with achieving this, such as the investment in the three new Innovation Accelera-

tors in Manchester, the West Midlands and Glasgow seeking to replicate successful global clusters of research excel-

lence in Silicon Valley and Greater Boston. Combined with continuing finance from the British Business Bank (BBB) for

SMEs, additional investment in education such as the proposed nine new employer connected institutes of technology

THOMPSON AND ZANG 19



focusing on science, technology, engineering and mathematics (STEM) subjects will be appropriate. The work here indi-

cates that FDI should also play a role in supporting this through the development of human capital, which can comple-

ment the Innovation Strategy's focus on boosting managerial skills, which will strengthen domestic enterprise.

However, the attraction of the right type of FDI activities (not necessarily sector of activity) will be important if the UK

national and local governments are seeking to boost the strongly embedded private sector with any incentives aimed

at renewal activities. Otherwise there is a danger that any benefits of the other “levelling up” activities will be drawn

into the foreign affiliates. The danger with the latter is that for localities targeted for “levelling up” they would be reliant

on large foreign businesses and such policies in the past have been less successful in creating regional economic resil-

ience and often had limited short-term benefits (Simmie & Martin, 2010).

Future work might consider the lack of significance of jobs created in networking activities. There may be a need

for future studies to consider the wider sector and local economy knowledge sources and how these interact with

this type of employment creation, as Hypotheses 3a and 3b were not supported, but this study did not account for

the knowledge the skills created made available. Further, this study just considered firm creation and exits, but not

which firms exited or were created. It is possible that no change in firm creation occurs, but if the quality of start-ups

increases then the impact of mechanisms 4a and 4b initially and then 4c later in Figure 1 may be of great importance

as skills are acquired working in foreign affiliates and later stronger firms created. Similarly, the true benefits of

reduced firm deaths may be overstated (understated) if the most (least) entrepreneurial leave business ownership.

Accounting for domestic new and exiting firms' sector, level of employment, innovation and growth would provide

further understanding of the impact of FDI on the long term resilience of local and regional economies.

This study has highlighted the importance of considering the true nature of FDI when considering the relation-

ship with domestic enterprise. The findings here suggest that current approaches of seeking investment from knowl-

edge intensive sectors may in some cases reduce domestic enterprise and that policy-makers need to consider

carefully the benefits of FDI against any harm caused. The results also show that hopes of generating large numbers

of new knowledge intensive domestic enterprises off the back of FDI may be unlikely to come to fruition, but from

particular activities those firms created and already present may benefit.
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