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Abstract 
Background: Whilst the literature on the complementarity and 
substitutability of foreign direct investment (FDI) on domestic 
investment (DI) is not uncommon, the facet of food manufacturing is 
non-existent. This paper fills this void by investigating the effect of FDI 
on DI in the food manufacturing sector for developing, economies in 
transition and developed countries. 
Methods: Using an unbalanced panel data of 49 countries from 1993 
to 2016, from FAOSTAT, estimated by the system generalised method 
of moments (GMM), the Wald statistics for the short and long-run 
effects of FDI on DI were computed for the development groups. 
Results: Developed economies experienced a crowd-out effect of FDI 
on DI in the short run, whilst the others experienced no significant 
effect. In the case of the long run, the food manufacturing sectors of 
all three development groups exhibited a crowd-out effect. The effect 
in the long run for all development groups together is a crowd-in. 
Analysing all country groups together could mask the results of the 
various country groups. 
Conclusions: A review of investment policies to prioritise FDI entry 
mode that favour domestic investment is needed. Improvement of the 
investment regulatory and administrative efficiency among others are 
recommended.
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Introduction
In food manufacturing, relatively bulky, perishable and typi-
cally inedible raw materials are converted into more useful, 
shelf-stable and palatable foods or potable beverages with the 
aid of various unit operations and technologies (FAO, 2010;  
Stadler et al., 2020). Food processing contributes to food secu-
rity by minimising waste and loss in the food chain and by 
increasing food availability and marketability. Food manu-
facturing also improves food quality and safety (FAO, 2010;  
Leonard et al., 2020; Phan et al., 2020; Stadler et al., 2020).

Global gross domestic product (GDP) of food manufactur-
ing for 2017 is estimated at US$1.68 trillion (FAOSTAT, 2020).  
The sector appears to be relatively more important to devel-
oping and economies in transition as it constitutes 3.03% and 
3.11% respectively of GDP than developed countries (2.10%)  
(FAOSTAT, 2020)1. As the sector needs more investments 
for growth and development (Hine, 2015; Primanthi, 2015), 
many countries have pursued policies to attract foreign direct 
investment (FDI) into the food manufacturing sectors of their  
respective economies to reap benefits including investment accu-
mulation, technology transfer and job creation (de Mello Jr,  
1997; Farla et al., 2016; Kosova, 2010). Aside from these  
benefits, there is evidence that the inflow of FDI compliments 
domestic investment (DI) (Farla et al., 2016; Mileva, 2008) or 
substitute DI (Budang & Hakim, 2020; Oualy, 2019) for whole 
economy cases as well as the agricultural sector (Djokoto et al.,  
2014). Agosin & Machado (2005) and Gallova (2011) have 
reported a neutral effect of FDI on DI. A complementary effect  
of FDI on DI is desirable as an increase in FDI promotes  
further domestic investment. In the case of the substitution 
effect,  increased FDI decreases DI, which could be detrimental.  
In the case of the neutral effect, beyond the economic  
benefits stated earlier, there are no additional benefits related  
to DI. In light of the foregoing, what is the evidence of FDI on  
DI for the food manufacturing sector of different country groups?

Pagoulatos (1983) studied the effect of FDI in US food and 
tobacco manufacturing on domestic economic performance.  
Djokoto et al. (2014) investigated the effect of FDI on the DI 
of agriculture in Ghana. In cross-country studies, Agosin &  
Machado (2005) studied the effect of FDI on DI for whole econ-
omies of developing countries, Budang & Hakim (2020) for  
Asian countries, Gallova (2011) and Mileva (2008) on transition 
economies, Pilbeam & Oboleviciute (2012) for EU countries,  
and Wang (2010) for developed and developing countries. 
Whilst the cross-country studies focused on whole economies, 
these were limited to transition, developing, or developed and  

developing countries. The single-country studies failed to 
address the effect of FDI on DI for food manufacturing. This 
paper fills these gaps by investigating the effect of FDI on DI 
in the food manufacturing sector for developing, economies in  
transition and developed countries.

The implications of the effects of FDI inflows on DI are issues 
that require increased attention by international economists  
and the facet of food manufacturing concerns agricultural  
economists as well. Analysing this topic requires linking  
development and investment theories within the food manu-
facturing sector. Understanding the issues surrounding the  
effect of FDI on DI in the food manufacturing sector across 
countries at varying levels of development is essential in under-
standing short- and long-term adjustments facing investors and 
economic managers as food systems become more integrated  
into the global economy.

In what follows, the existing theories and empirical evidence 
regarding the effect of FDI on DI are presented. The section on 
results and discussions is preceded by the outline of the data, 
modelling and estimation procedure. The conclusions and  
recommendations complete the paper.

Relevant theories
In line with the key issues in the paper, the theoretical review 
is constituted into four parts. The first, theories of develop-
ment seek to explain the differences in the level of development  
of countries, one of the foci of the paper. Space is provided  
for FDI theories as these explain the role of the key variable  
that influences DI. DI is the dependent variable and thus  
deserves space, hence the investment theories. To tie in, in the 
interaction of FDI and DI, the theoretical explanation of the  
link between FDI and DI is outlined as well.

Many theories have been propounded regarding economic 
development. These have been classified differently. The  
classification used here is modernisation, dependency, world  
systems and globalisation. Modernisation theory uses a systematic  
process to move underdeveloped countries to a more sophisti-
cated level of development (Reyes, 2001). This theory which 
stresses the importance of political development in the progress 
and climactic improvement of a nation’s economic stand-
ing, also acknowledges social and cultural reforms. Further, it 
seeks to explain inequality within or between states by iden-
tifying different values, systems and ideas held by different  
nations (Martinussen, 1997). Also, it gives attention to the shift 
of modern technology and development institutions and labour 
habits complementary to industrial production (Chase-Dunn,  
1975).

Dependency theory seeks to improve modernisation theory, 
combines elements from a neo-Marxist theory and adopts a  
revolution of underdeveloped nations model (Reyes, 2001). This, 
together with the Marxist position seeks to explain the origin of 
surpluses, the basis of theoretical evaluation of progress, and 
inequality. The divide between developed and under-developed  
countries is well established. The reason for the difference 
between the divide and what interventions are required to  1 The estimates include tobacco.

           Amendments from Version 2
This current version is updated with empirical literature for 2021. 
The text is read again and some corrections are made. 

Any further responses from the reviewers can be found at 
the end of the article

REVISED

Page 3 of 27

F1000Research 2022, 10:72 Last updated: 24 MAR 2023



narrow the divide engages the attention of this theory. (Haque, 
1999; Muuka, 1997; Shen & Williamson, 2001; Todaro, 2000).

The “World System” is multiple cultural systems with a single  
division of labour. The basic feature of this system is having  
a pool of labour in which different divisions and areas are 
dependent upon each other in exchanging the provisions 
of those areas (Wallerstein, 1974). In using other levels of  
quantitative analysis, this theory argues that international trade  
specialisation and transfer of resources from less developed 
countries to developed countries prevents development in less 
developed countries by making them rely on core countries 
and by encouraging peripheralisation (Szymanskiv, 1982). The  
theory views the world economy as an international hierarchy  
of unequal relations. Through the world system, a country  
can change its position in the global hierarchy (Szymanskiv,  
1982).

Globalisation as a theory of development uses a world mecha-
nism of greater integration with emphasis on the sphere of 
economic transactions (Reyes, 2001). Whether as an event of 
interdependence throughout different countries of the world in  
different aspects of communication, trade, and finance or  
continuous and widespread unification among different  
countries, it focuses on communications and international ties  
directed at cultural and economic factors in communication  
systems. This theory explains inequality by identifying cultural 
and economic factors in global connection (Zineldin, 2002).  
Globalisation endangers global competition. Whilst this could 
hurt especially developing countries, firms in developing  
countries can respond by increasing production and efficiency 
thereby improving their economic situation. Also, rationalisation  
of production on a global scale and the spread of technology 
result from globalisation (Intriligator, 2004; Stiglitz, 2004a;  
Stiglitz, 2004b; Tanzi, 2004).

Foreign direct investment theories can be viewed from three 
perspectives. The first perspective, which is internationalisa-
tion theory, explains why firms often prefer FDI to license as a  
strategy for entering a foreign market (Hymer, 1976). In this 
theory, FDI is preferred for licensing and exporting. Licensing  
may result in a firm giving away valuable technological exper-
tise to a potential foreign investor at a fee. This does not 
give a firm control over manufacturing, marketing, and strat-
egy in a foreign country that may be required to maximise its  
profitability. Unfortunately, the competitive advantages of  
management, marketing, and manufacturing capabilities are not  
amenable to licensing.

The second perspective relates to the patterns of FDI. In  
oligopolistic industries, firms invest in other countries as a strat-
egy by following their domestic competitors (Knickerbocker,  
1973). Related to this is the product life cycle hypothesis  
(Vernon, 1966). Firms invest in other advanced countries 
when local demand in those countries grows large enough to  
support local production. Production is subsequently shifted to 
developing countries when product standardisation and market  
saturation give rise to price competition and cost pressures.

The third perspective is the Dunnings’ eclectic paradigm. Dunning  
(1977); Dunning (1988); Dunning (2001) stated that the extent, 
geography, and industrial composition of foreign production 
undertaken by the multinational enterprise is determined by the 
interaction of three sets of interdependent variables which, them-
selves, comprise the components of three sub-units, namely; 
ownership, location and internationalisation (OLI). All other 
factors unchanged, the greater the competitive advantages of  
the investing firms, relative to those of other firms, the more 
they are likely to be able to engage in or increase, their  
foreign production. This is the own competitive advantage.  
For the location, the more the immobile, natural or created 
endowments, needed by the firms to use jointly with their  
competitive advantages, favour a presence in a foreign rather 
than a domestic location, the more firms will choose to  
supplement or take advantage of their own specific advantages  
by engaging in FDI. The multinational enterprise, thus, would 
undertake activities to add value to its operations. Internali-
sation, the final competitive advantage, offers a framework  
for evaluating alternative ways in which firms may organ-
ise the creation and exploitation of their core competencies. 
These range from buying and selling goods and services in the 
open market, through a variety of inter-firm non-equity agree-
ments, to the integration of intermediate product markets and  
outright purchase of a foreign corporation.

The many theories of investment include accelerator theory, 
cash flow theory, neoclassical theory, modified neoclassical  
theory and Q theory. Chenery (1952); Clark (1917) and Koyck 
(1954) among others, emphasised the accelerator model that 
sought to explain business cycles. Eisner & Nadiri (1968); 
Eisner & Strotz (1963) incorporated profit and investment  
equation into the accelerator theory.

Cashflow, the resources left after paying dividends to sharehold-
ers determines investment from internal sources. Past profits 
drive future investment decisions (Kuh, 1963; Meyer & Kuh,  
1955; Strong & Meyer, 1990). The decision to invest is informed 
by the cost of capital which in turn is driven by the profit  
maximising behaviour of the firm (Jorgenson, 1963; Jorgenson,  
1971; Modigliani & Miller, 1965). Biscoff (1971) extended 
the neoclassical theory to show that it is possible to alter the  
capital-output ratio so that later, the substitution effect of 
output goes to zero. Consequently, the investment can be  
effectively induced by changes in the capital-output ratio.

The Q theory of investment notes that, if investors seek to  
maximise the market value of the firm, they will add to their 
capital stock whenever the marginal addition to the firm’s  
market value exceeds the replacement cost of the capital stock 
(Brainard & Tobin, 1968; Tobin, 1969). This theory is driven by 
the ratio of the market value of capital to its replacement cost,  
unlike the neoclassical theory which is driven by the cost of  
capital.

The fourth theoretical perspective is the interaction between 
FDI and DI. Markusen & Venables (1999) theorised the  
relationship between multinational enterprises (MNEs) and 
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domestic firms on the entry of MNEs to be a competition effect 
and a linkage effect. Regarding the competition effect, the entry 
of MNEs increases competition in the final product indus-
try and reduces the profitability of domestic firms in the same  
industry. Consequently, domestic firms do exit the market. 
For the linkage effect, the entry of multinational corporations 
(MNCs) could cause the demand for domestic production of 
intermediate inputs to rise. This tends to create an increased 
number of domestic firms in the intermediate inputs industry.  
Barro & Sala-i-Martin (2004) have also acknowledged these 
effects.

Barrios et al. (2005) posit that as the number of MNEs increases 
in the host country, the number of domestic firms might drop 
first and then rise. Assuming that MNEs enter the downstream  
(final product) market, an increase in the total number of firms 
(both foreign and domestic) in the downstream industry will 
decrease the price level for the final product. The possibil-
ity is the reduction of profit for all firms and thereby forcing  
some domestic firms to exit. This would happen if the MNEs 
are more productive than domestic firms. On the other hand, the 
possible linkage effect can increase the number of upstream 
domestic firms and then reduce the cost of production in the 
downstream industry for both MNEs and domestic firms. There-
fore, the number of domestic firms in the host country will  
eventually go up.

Previous empirical studies
The effect of FDI on DI could be complementary, substitu-
tional or neutral. In the developing country context, Agosin &  
Machado (2005); Ahmad et al. (2018); Djokoto (2013); Josue 
et al. (2014); Oualy (2019) and Wang (2010) have reported  
the neutral effect of FDI on DI in the short run. Kim & Seo  
(2003) found a significant crowd-in effect of FDI on DI for the 
whole of Korea. In the long run, whilst Agosin & Machado  
(2005); Morrissey & Udomkerdmongkol (2012) and Mutenyo 
& Asmah (2010) reported crowding out effect of FDI on DI  
for Latin America, developing countries and sub-Saharan  
Africa respectively, Djokoto et al. (2014) and Farla et al.  
(2016) found the crowding-in effect of FDI on DI for  
Ghanaian agriculture and developing countries respectively. 
Babu (2021) found a crowding-out effect for India based on 
data from 1990/91 to 2014/15. Djokoto et al. (2014) attributed  
the positive effect to technology diffusion and spillover of  
management know-how by MNEs and vertical inter-firm  
linkages with domestic firms.

Mileva (2008) found a crowding-in effect of FDI on DI for 
economies in transition using data from 1995–2005 in the short 
run and long run, despite the presence of less developed finan-
cial markets and weaker institutions. Cooperation instead of 
competition can be adduced for the crowd-in effect. Jude (2019)  
and Kejžar (2016) reported switching effects of FDI on DI for 
transition economies; short-run crowding-out effect to long-run  
crowding-in effect. The magnitude of the possible linkage and 
spillover effects over time overcomes the initial competition  
effect. Also, the period for the long run is such as would allow 
completed plants to run for some time to generate output and 
associated benefits. Technology, knowledge transfer, employ-
ment and expenditure on social responsibility would come to  
fruition.

Gallova (2011) reported that FDI exerted no effect on DI for 
Bulgaria and Romania but crowding in effect for Croatia and 
Slovenia. For the Balkans, for the period 1993–2009, the 
effect was crowding out. Gallova (2011) explained that foreign  
companies do employ the services of the same suppliers as 
their parent companies that are not in the host country. MNEs  
tend to also bring with them to the host country, foreign  
producers from which they take the components necessary 
for their production. Additionally, foreign-owned companies 
are so strong in individual sectors and effectively functioning.  
When domestic firms fail to assert themselves effectively and 
establish cooperation with MNEs they tend to be crowded 
out of the market. In the long run, however, based on the panel 
data from 1993–2009, Gallova (2011) found no long-run 
effect for the Balkans and the individual countries. For the  
Czech Republic and Hungary, Mišun & Tomšík (2002) concluded 
on the long run crowding in effect but the crowding-out  
effect for Poland. Other studies on developed countries also 
concluded with mixed outcomes regarding FDI and DI.  
Pilbeam & Oboleviciute (2012) found a short and long-run 
crowd-out effect for EU-15 (Austria, Belgium, Denmark, Finland,  
France, Germany, Greece, Ireland, Italy, Luxembourg,  
Netherlands, Portugal, Spain, Sweden and the United Kingdom) 
but no effect for EU-12 (Bulgaria, Czech Republic, Estonia,  
Cyprus, Latvia, Lithuania, Hungary, Malta, Poland, Romania,  
Slovenia, and Slovakia). In the work of Polat (2017), the effect 
of FDI on DI was neutral for Organisation for Economic  
Co-operation and Development (OECD) countries for data 
covering 2006 to 2013, just as Wang (2010) for developed 
countries in the long run. In the short run, however, Wang  
(2010) found the crowding-out effect for developed countries.

From the empirical review, some studies dwelled on whole 
economies across countries whilst others covered one or single  
economy. One single economy study addressed agriculture.  
Food manufacturing, the offtaker of agricultural production 
and the product supplier for marketing in the agribusiness value  
chain, has not been given attention. This paper focuses on this. 

Methods
Data
Some previous studies used time-series data (Chen et al.,  
2017; Djokoto, 2013; Djokoto et al., 2014; Gallova, 2011;  
Kim & Seo, 2003) whilst others employed panel data (Agosin  
& Machado, 2005; Ahmad et al., 2018; Budang & Hakim,  
2020). This study used panel data. The data consist of 49 coun-
tries for the period 1993 to 2016 (Table 1). The description 
of the data and measurement are outlined in Table 2. All the 
data was obtained from FAOSTAT (2020). The panel structure  
enables the pooling of the observations for each unit over time 
resulting in more observations and smaller standard errors.  
Further, the data structure allows for analysing the dynamic  
behaviour of units and dynamic models; using lagged outcome 
variables as explanatory variables (Greene, 2003; Gujarati &  
Porter, 1999; Wooldridge, 2002).

Modelling
Agosin & Machado (2005) developed a theoretical model 
based on a neoclassical investment model using partial  
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Table 1. List of countries in the study.

Developing Developed

Brazil Trinidad and Tobago Austria Greece Portugal

Costa Rica Tunisia Belgium Hungary Romania

Fiji Turkey Bulgaria Iceland Slovakia

India Croatia Ireland Slovenia

Israel Transition Cyprus Italy Spain

Malawi Armenia Czechia Japan Sweden

Mexico Kazakhstan Denmark Latvia UK 

Philippines Russian Federation Estonia Lithuania USA

Republic of Korea Finland Luxembourg

Singapore France Netherlands

Thailand Germany Poland
Note: The development designations are based on United Nations (2020). World Economic 
Situation and Prospects, Statistical annexe

Table 2. Variable descriptions.

Variable Definition Measurement

DI Domestic investment into food 
manufacturing

Gross fixed capital formation of food manufacturing divided by food 
manufacturing value-added both in current US$

DI_1 Domestic investment into food 
manufacturing with a one-year lag

Gross fixed capital formation of food manufacturing divided by food 
manufacturing value-added with a one-year lag both in current US$

DI_2 Domestic investment into food 
manufacturing with a two-year lag

Gross fixed capital formation of food manufacturing divided by food 
manufacturing value-added with a two-year lag both in current US$

FDI Foreign direct investment into food 
manufacturing

Foreign direct investment into food manufacturing is divided by food 
manufacturing value-added both in current US$

FDI_1 Foreign direct investment into food 
manufacturing with a one-year lag

Foreign direct investment into food manufacturing is divided by food 
manufacturing value-added with a one-year lag both in current US$

FDI_2 Foreign direct investment into food 
manufacturing with a two-year lag

Foreign direct investment into food manufacturing is divided by food 
manufacturing value-added with a two-year lag both in current US$

GR_1 The growth rate of food 
manufacturing with a one-year lag

The growth rate of food manufacturing value-added at 2010 prices with 
a one-year lag

GR_2 The growth rate of food 
manufacturing with a two-year lag

The growth rate of food manufacturing value-added at 2010 prices with 
a two-year lag

DVP Developing economies Developing countries=1, and 0 otherwise

TRS Transition economies Transition economies=1 and 0 otherwise

*DVD Developed economies Developed economies = 0, the reference.

FDI_DVP Interaction of FDI and DVP Value = FDI and 0 otherwise

FDI_DVP_1 Interaction of FDI_1 and DVP Value = FDI_1 and 0 otherwise

FDI_DVP_2 Interaction of FDI_2 and DVP Value = FDI_2 and 0 otherwise

DI_DVP_1 Interaction of DI_1 and DVP Value = DI_1 and 0 otherwise

DI_DVP_2 Interaction of DI_2 and DVP Value = DI_2 and 0 otherwise
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adjustment of capital stock and adaptive expectations of  
economic growth in which FDI has been included. This model 
has been applied in the study of the relationship between 
FDI and DI (See for example, Budang & Hakim, 2020; 
Oulay, 2019; Pilbeam & Oboleviciute, 2012). The Agosin &  
Machado (2005) model is adapted and specified in Equation 1. 
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To account for the levels of development of the countries in the 
data, for which reason the effects of FDI on DI may differ,  
Equation 1 is re-specified:
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All the variables and their sources are described in Table 2. The 
classification of countries based on the level of development  
reflects the basic conditions (United Nations, 2020). It does 
indirectly capture some macroeconomic variables that could  
otherwise have been included as control variables. 

Let β
STk

 be the short-run effects, where k=1,2, 3,4 are develop-
ing countries, economies in transition, developed countries and  
all development groups, respectively. Then,

                                  3 81
ˆ 0STβ β β= + =                                        3

for developing countries.

In the case of transition economies,

                                  3 132
ˆ 0STβ β β= + =                                      4

Whilst for developed countries,

                                       33
ˆ 0STβ β= =                                          5

For the three-country group effects, the null hypothesis for the  
short run is

                               3 8 134
ˆ 0STβ β β β= + + =                                  6

Failure to reject these null hypotheses with a chi-square test 
implies FDI has no short-run or contemporaneous effect on 
DI. Rejection of the null hypothesis and that β

STk
 > 0 means a  

contemporaneous crowd-in effect of FDI on DI. Alterna-
tively, β

STk
 < 0 means a contemporaneous crowd-out effect of  

FDI on DI. 

The long-run effect is represented by 1
ˆ

LTβ , where k=1,2,3,4 as 
previously. Then, the null hypotheses for the long-run effects2  
are

                          
5 12

1 81
ˆ ˆ ˆ 1j jj jLTβ β β= == + =∑ ∑                             7

for developing countries. For transition economies
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131
2
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= + =∑ ∑                                 8

Variable Definition Measurement

FDI_TRS Interaction of FDI and TRS Value = FDI and 0 otherwise

FDI_TRS_1 Interaction of FDI_1 and TRS Value = FDI_1 and 0 otherwise

FDI_TRS_2 Interaction of FDI_2 and TRS Value = FDI_2 and 0 otherwise

DI_TRS_1 Interaction of DI_1 and TRS Value = DI_1 and 0 otherwise

DI_TRS_2 Interaction of DI_2 and TRS Value = DI_2 and 0 otherwise

*FDI_DVD_1 Interaction of FDI_1 and DVD Value = FDI_1, the reference

*DI_DVD_1 Interaction of DI_1 and DVD Value = DI_1, the reference
Note: 1. All data from FAOSTAT: http://www.fao.org/faostat/en/#home. The development designations are based on United Nations (2020).  
2. * These variables went into Equation 2 as latent variables (reference). 

2 Agosin & Machado (2005) proposed 

5
3

2
1

ˆ
ˆ 1.

ˆ1

j j

LT
j j

β
β

β

=

=

∑
= =

∑−
 Multiplying 

both sides of the equation by 2
1

ˆ1 j j
β=∑−  and adding 

2
1

ˆ
j j

β=∑  to both sides 

yields Equation 7, Equation 8, Equation 9 and Equation 10.
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In the case of developed countries, 

                                    
5

1
3

ˆ ˆ 1j
j

LTβ β
=

= =∑                                         9

For all development groups, in the long run,

                        
5 17

1 84
ˆ ˆ ˆ 0j jj jLTβ β β= == + =∑ ∑                            10

a.   �With a chi-squared test, if it is not possible to reject the 
null hypothesis that 1

ˆ 1,LTβ =  then, in the long run, an  
increase in FDI of one currency unit, becomes one currency 
unit of additional total investment. Stated differently, invest-
ment by MNEs simply matches one-to-one to investment 
by domestic firms, and no macroeconomic externalities are  
stemming from FDI.

b.   �If the null hypothesis, ˆ
LTKβ  = 1 is rejected and ˆ

LTKβ  > 1, 
this is evidence of the long-run crowd-in effect of FDI by 
DI. Thus, in the long run, one additional currency unit of 
FDI becomes more than one additional currency unit of total  
investment.

c.   �Now, consider the case that the null hypothesis, ˆ
LTKβ  = 1 

is rejected and ˆ
LTKβ  < 1, there is then a long-run crowd-out  

effect. One additional currency unit of FDI leads to less 
than one currency unit increase in total investment. This  
means there is a displacement of DI by FDI.

Estimation procedure
The pertinent literature used the ordinary least squares (OLS)  
estimator (Chen et al., 2017; Djokoto, 2013; Djokoto et al., 2014;  
Gallova, 2011; Kim & Seo, 2003). Agosin & Machado (2005); 
Pilbeam & Oboleviciute (2012) and Polat (2017) used a  
generalised method of moments (GMM). GMM has some 
weaknesses. First, in the presence of the lagged depend-
ent variables on the right-hand side of the equation and the  
time-invariant country-specific factors, the fixed-effects esti-
mator would yield inconsistent estimates because of the  
correlation between the lagged dependent variable and the error 
terms. Taking the first differences to remove the time-invariant  
country-specific factors still results in a correlation between 
the error term and the DI. Second, FDI inflows are likely to 
be endogenous and determined jointly with the DI. Impliedly, 
there is a two-way relationship between DI and FDI (Al-sadiq,  
2013; Arellano & Bond, 1991; Arellano & Bover, 1995). The  
system-GMM estimator enables controlling for the unobserved 
country-specific factors and solves the correlation problem by 
using a set of internal instruments based on the assumption  
of no second-order serial correlation in the first-differenced  
idiosyncratic errors, and the independent variables are weakly 
exogenous. In this way, the estimated coefficients would 
then not be subject to bias from an omitted variable. Using a  
series of internal instrumental variables based on lagged values 
of the dependent and independent variables, the system-GMM  
estimator solves the endogeneity problem as well. All these are 
accomplished by combining in one system, the regression in 

differences with the regression in levels under the assumption 
that there is no correlation between the differences of the right-
hand side variables and the unobserved country-specific effects 
(Al-sadiq, 2013; Arellano & Bond, 1991; Arellano & Bover,  
1995; Blundell & Bond, 1998). The assumption of no serial  
correlation is testable. Whilst first-order autocorrelation (AR(1)) 
of the errors is permissible, that of the second-order (AR(2))  
is inadmissible. As internal instruments are used, the Sargan test 
tests whether the overidentifying restrictions are valid. Rejec-
tion of the null hypothesis would indicate that the instruments  
are not valid, therefore, the estimates are not reliable. 

Results and discussion
Summaries
Due to the unbalanced nature of the panel, the number of 
observations for the variables is not the same. The observa-
tions ranged from 611 to 1,344. The growth rate (GR) for food 
manufacturing value-added averaged about 3% (Table 3). The  
means of DI_1 for developing, transition and developed econo-
mies were respectively, 0.0369, 0.0079 and 0.1083. These are 
statistically distinguished (Table 4). Thus, developed coun-
tries on average accumulate about 11% of food manufactur-
ing domestic investment as GDP whilst developing countries  
manage about 4%. Economies in transition posted less than 1%. 
The positive value of FDI implies that there has been a transfer  
of FDI from one economy to the other. This is symptomatic of 
international capital transfer (Dunning, 1977; Dunning, 1988;  
Dunning, 2001; Reyes, 2001). The means of FDI_1 of the  
development groups is likewise statistically distinguished.  
However, the values constitute less than 1% of food  
manufacturing value-added. As in the case of DI, developed 
countries post a higher value of 0.99%. Transition econo-
mies, however, seem to attract more FDI dollars of food 
manufacturing GDP than developing economies. 

As the key variables are FDI and DI, linear correlation coef-
ficients were computed (second panel of Table 4). There is a 
significant positive correlation between FDI and DI for each 
developing country group. For the country groups together,  
however, the positive relationship is not statistically distinguish-
able from zero. Similarly, in the long run, there are positive  
significant relationships between FDI and DI but no signifi-
cant relationship for all country groups. Although the linear  
correlation coefficients could give an early indication of the 
effect between the variables, the influence of other variables 
during the estimation process could change the effect shown  
by the linear correlation coefficient.

Sensitivity analysis
Up to 15 lags were estimated for the system GMM. This is 
because the lag length is known to influence the size of estimates  
especially, coefficients and standard errors, which are crucial 
in the calculation of the short and long-run effects of FDI on  
DI. Based on the number of significant coefficients and the 
level of significance lag 4 was selected. The selected system  
GMM results are reported in Table 5 as model 4.
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Table 3. Summary statistics.

Variable Observations Mean Standard 
deviation 

Minimum Maximum

Country ID 1,344 28.5 16.1693 1 56

Year ID 1,344 12.5 6.9248 1 24

DI 1,018 0.2050 0.1292 0 0.9940

DI_1 1,009 0.2040 0.1283 0 0.9630

DI_2 995 0.2046 0.1311 0 0.9630

FDI 639 0.0326 0.1740 -3.2364 0.8835

FDI_1 626 0.0327 0.1747 -3.2364 0.8835

FDI_2 611 0.0316 0.1740 -3.2364 0.8835

GR_1 984 0.0289 0.0986 -0.5586 0.7298

GR_2 972 0.0305 0.0983 -0.5586 0.7298

DVP 1,344 0.3214 0.4672 0 1

TRS 1,344 0.0536 0.2253 0 1

DVD 1,320 0.6364 0.4812 0 1

DI_DVP_1 1,344 0.0369 0.0909 0 0.5393

DI_TRS_1 1,344 0.0079 0.0429 0 0.4553

DI_DVD_1 1,344 0.1083 0.1426 0 0.9630

FDI_DVP_1 1,344 0.0023 0.0179 -0.0911 0.4064

FDI_TRS_1 1,344 0.0030 0.0389 -0.2459 0.6773

FDI_DVD_1 1,344 0.0099 0.1129 -3.2364 0.8835

DI_DVP_2 1,344 0.0375 0.0940 0 0.6001

DI_TRS_2 1,344 0.0079 0.0429 0 0.4553

FDI_DVP 1,344 0.0023 0.0180 -0.0911 0.4064

FDI_DVP_2 1,344 0.0024 0.0177 -0.0911 0.4064

FDI_TRS 1,344 0.0029 0.0392 -0.2459 0.6773

FDI_TRS_2 1,344 0.0031 0.0390 -0.2459 0.6773

To establish the consistency of the estimates of model 4, four 
other models; 1–3 and 5, were estimated. Model 1 includes 
only the key variables; the lags of DI and the FDI and its  
lags. In model 2, GRs are added to model 1. In model 3, the GRs 
are dropped, and the TIME variables are added. Model 5 
includes all variables as in model 4, but without some obser-
vations. Data of large economies could influence the overall  
results. Thus, for developed countries, the observations for 
India and Brazil were dropped. For economies in transition,  
Russia dropped whilst the United States of America dropped 
from the observations of developed economies (Table 1). The 
only departures are FDI_TRS1 for model 1, FDI_TRS for  
model 2, and FDI_2 and FRI_TRS for model 5 (Table 5). For 

model 1, the coefficient of the variables is weakly significant  
at 10% whilst those for all other models are statistically 
insignificant. For model 2, the coefficient of the variable is  
statistically insignificant together with that of model 5 but 
the coefficients of the variable for all models are statistically  
significant at either 1% or 10%. For model 5, the coefficient  
for FDI_2 is statistically insignificant, whilst one of the lag 2 of  
FDI is statistically significant at 5% whilst the other three are 
significant at 10%. It is instructive to note that, despite these 
minor departures, the size and sign of the magnitudes of the 
coefficients are comparable. Thus, generally, the estimates are 
not sensitive to the changes in variables and observations and  
are consistent and robust. 
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Table 5. Results of sensitivity analysis of the estimations for the level of 
development and FDI on DI.

1 2 3 4 5

Only key 
variables 

1 with GRs 
only

1 with TIME 
only

1 with GRs 
and TIME

4 without 
‘outliers’

VARIABLES DI DI DI DI DI

DI_1 0.7392*** 
(0.0291)

0.7463*** 
(0.0277)

0.7229*** 
(0.0270)

0.7078*** 
(0.0338)

0.6495*** 
(0.0424)

DI_2 0.0324 
(0.0286)

-0.0004 
(0.0284)

0.0172 
(0.0218)

0.0042 
(0.0353)

0.0408 
(0.0249)

FDI -0.0156*** 
(0.0040)

-0.0180*** 
(0.0046)

-0.0159*** 
(0.0035)

-0.0154*** 
(0.0053)

-0.0138*** 
(0.0052)

FDI_1 -0.0188*** 
(0.0034)

-0.0206*** 
(0.0052)

-0.0155*** 
(0.0036)

-0.0195*** 
(0.0059)

-0.0181*** 
(0.0053)

FDI_2 -0.0101** 
(0.0047)

-0.0119* 
(0.0071)

-0.0081* 
(0.0045)

-0.0108* 
(0.0063)

-0.0104 
(0.0064)

GR_1 - 0.0190* 
(0.0098)

- 0.0221** 
(0.0102)

0.0154 
(0.0128)

Table 4. F test and pairwise correlations.

F–test

Groups Mean Variance F value

DI_DVP_1 0.0369 0.0083

353.5502***DI_TRS_1 0.0079 0.0018

DI_DVD_1 0.1083 0.0203

FDI_DVP_1 0.0023 0.0003

4.7991***FDI_TRS_1 0.0030 0.0015

FDI_DVD_1 0.0099 0.0128

Correlation–short run 

DI_DVP DI_TRS DI_DVD DI

FDI_DVP 0.1991***

FDI_TRS 0.4302***

FDI_DVD 0.0917*

FDI 0.0437

Correlation–long run

DI_DVP_1 DI_TRS_1 DI_DVD_1 DI

FDI_DVP_1 0.2034***

FDI_TRS_1 0.4568***

FDI_DVD_1 0.0895***

FDI_1 0.0318

As the goal of the estimations is to ascertain the short and 
long-run effects of FDI on DI, the estimates of models 1 – 5,  
were used to compute the effects (Table 6). The short and 
long-run effects are consistent across all five models for  
developing and developed economies and for the long run for 
economies in transition. The only departures are for the short 
run in the case of transition economies; statistically significant 
effects for model 1 and model 3. This is not surprising. Tran-
sition economies in the data are made up of three countries;  
Armenia, Kazakhstan and the Russian Federation (Table 1). 
Thus, the results of the group are more likely to be responsive 
to the deletion and inclusion of variables and observations than  
those country groups with larger numbers. Combining all the 
country groups, the short-run effects for model 1 differ from 
those of other models. Also, the statistics of the long-run effect 
of model 5 are statistically insignificant, unlike others that are 
statistically significant, although the magnitude is like others.  
Model 5 has two coefficients that were statistically insignificant 
more than the other models, suggesting high standard errors. 
This certainly contributed to the statistically insignificant Wald 
statistic. Overall, however, the results of the short and long-run 
effects are generally consistent and robust to the estimations  
of model 4, the standard. 

Discussion of estimations
The AR(1) (Autoregressive 1) and AR(2) (Autoregressive 2) sta-
tistics fall within expectations, with first-order serial correlation  
with no second-order serial correlation (Table 7). The Sargan  
statistics are also statistically insignificant. That is the failure 
to reject the null hypothesis that the instruments are not valid.  
Impliedly, the estimates are reliable.
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1 2 3 4 5

Only key 
variables 

1 with GRs 
only

1 with TIME 
only

1 with GRs 
and TIME

4 without 
‘outliers’

VARIABLES DI DI DI DI DI

GR_2 - 0.0251*** 
(0.0085)

- 0.0261*** 
(0.0096)

0.0247** 
(0.0102)

FDI_DVP 0.0686 
(0.0502)

0.0416 
(0.0442)

0.0567 
(0.0496)

0.0211 
(0.0617)

0.0099 
(0.0574)

FDI_DVP_1 -0.0141 
(0.0296)

-0.0300 
(0.0385)

-0.0429 
(0.0424)

-0.0097 
(0.0469)

-0.0345 
(0.0560)

FDI_DVP_2 0.0050 
(0.0724)

-0.0176 
(0.0614)

-0.0754 
(0.0985)

-0.0353 
(0.0905)

-0.0226 
(0.1480)

DI_DVP_1 -0.3209*** 
(0.0614)

-0.3858*** 
(0.0841)

-0.3560*** 
(0.0667)

-0.3066*** 
(0.0667)

-0.3291*** 
(0.0824)

DI_DVP_2 -0.0737 
(0.0550)

0.0526 
(0.0727)

-0.0112 
(0.0836)

0.0354 
(0.1058)

0.0179 
(0.0946)

FDI_TRS 0.0710*** 
(0.0247)

0.0270 
(0.0334)

0.0593*** 
(0.0225)

0.0620* 
(0.0345)

0.0414 
(0.0300)

FDI_TRS_1 0.0476* 
(0.0248)

0.0021 
(0.0332)

0.0410 
(0.0253)

0.0445 
(0.0351)

0.0211 
(0.0333)

FDI_TRS_2 0.0476 
(0.0470)

-0.0347 
(0.0650)

0.0205 
(0.0427)

0.0319 
(0.0678)

0.0111 
(0.0560)

DI_TRS_1 0.4506*** 
(0.1290)

0.4146*** 
(0.1213)

0.2711** 
(0.1294)

0.3814** 
(0.1577)

0.5224*** 
(0.1955)

DI_TRS_2 -0.5841*** 
(0.1429)

-0.4055*** 
(0.1285)

-0.3903*** 
(0.1217)

-0.5416*** 
(0.1793)

-0.6297*** 
(0.1820)

TIME2 - - 0.0010*** 
(0.0003)

0.0009** 
(0.0004)

0.0005 
(0.0004)

Constant 0.0653*** 
(0.0054)

0.0699*** 
(0.0065)

0.0614*** 
(0.0085)

0.0653*** 
(0.0091)

0.0739*** 
(0.0064)

Model properties

Observations 471 460 471 460 414

Number of 
countries

46 45 46 45 41

The positive and statistically significant TIME coefficient  
suggests annually, the ratio of DI to GDP in food manufactur-
ing increases by 0.09% (Table 7). Thus, although the countries 
in the development groups have significantly different levels of 
DI, collectively, the DI is rising. This is in line with the notion  
that current years’ investments are explained by previous years’ 
investments (Hall & Jorgensen, 1967). This contrasts with the 
negative coefficient for whole economies of developing coun-
tries (Agosin & Machado, 2005) and developed countries  
(Wang, 2010). Both the one- and two-year lags of growth 

of food manufacturing value-added coefficients suggest for 
unit increases GR_1 and GR_2, the DI ratio increases by at 
least 2%. This is expected as increased income from food 
manufacturing can be channelled into savings. This would 
then become investable funds for the sector. This result also  
confirms the theoretical position that the level of output is one  
of the drivers of the investment function (Jorgenson, 1963). 

The dynamic effects of FDI on DI are presented in Table 8. The  
null hypothesis that the statistic of 0.0056 is different from 
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Table 6. Results of the sensitivity of short- and long-run effects to changes in 
variables and observations.

1 2 3 4 5

Key variables 
only

Plus GRs 
only

Plus TIME 
only

Plus GRs 
and TIME

Without 
‘outliers’

Developing economies

Short run 0.0530 0.0235 0.0408 0.0056 -0.0040

Long run 0.3920*** 0.3561*** 0.2719*** 0.3711*** 0.2894**

Economies in transition

Short run 0.0554*** 0.0090 0.0433*** 0.0466 0.0276

Long run 0.7598*** 0.6988*** 0.7022*** 0.6443*** 0.6141***

Developed economies

Short run -0.0156*** -0.0180*** -0.0159*** -0.0154*** -0.0138***

Long run 0.7271*** 0.6953*** 0.7006*** 0.6662*** 0.6479***

Combined

Short run 0.1240*** 0.0505 0.0682 0.0676 0.0098

Long run 1.9678*** 1.8512*** 1.6747*** 1.7731*** 1.5574

zero could not be rejected. Thus, there is no short-run effect 
of FDI on DI in food manufacturing for developing coun-
tries. This result is supported by the evidence from the existing  
literature on the whole economies of individual economies 
and groups of economies (Agosin & Machado, 2005; Ahmad 
et al., 2018; Djokoto, 2013; Josue et al., 2014; Oualy, 2019; 
Wang, 2010). The findings of Kim & Seo (2003) however,  
disagree with this result.

In the case of the long run, the null hypothesis that the Wald  
statistic value of 0.3711 is indistinguishable from 1 was rejected 
at a chi-square value of 9.16. Since the statistic is less than 
1, there is a crowd-out effect in the long run for developing  
country food manufacturing. For a one-dollar increase in FDI 
in food manufacturing, DI in the food manufacturing sector 
increases by 0.37 (less than one dollar). This is like the findings  
of Agosin & Machado (2005) for Latin America, Budang 
& Hakim (2020) for Asia, Morrissey & Udomkerdmongkol 
(2012) for developing countries, Mutenyo & Asmah (2010) for  
sub-Saharan Africa countries, and Oualy (2019) for Cote  
d’Ivoire and Babu (2021) for India. Josue et al. (2014) and  
Kim & Seo (2003) however, found a neutral effect whilst  
Wang (2010) and Farla et al. (2016) reported a crowd-in effect.

For economies in transition, the results are akin to that of the 
developing countries; no effect in the short run and crowd-out  
effect in the long run. The exception is that the statistics are 
larger than those of the developing countries. This suggests  
the extent of crowding out is less severe for transition  
economies than for developing economies. In the case of the 

long run, one-dollar increase in FDI will lead to 0.64 dollars 
(less than one dollar) increase in DI in the food manufactur-
ing sector. Whilst the short-run result agrees with Jude (2019)  
and Kejžar (2016), it departs from that of Mileva (2008), who 
found a crowd-in effect for transition economies. However, in 
the long run, Mileva (2008) found a neutral effect for transition  
economies. 

Turning to developed countries, there is crowd-out for both 
short-run and long-run effects. For the latter effect, one dollar 
increases in FDI into food manufacturing results in a decrease  
of 0.015 dollars in DI. Crowd-out estimates with negative  
values are more detrimental than those with positive values. 
In the case of the former, there is an actual decrease in DI 
whilst for the latter, the magnitude is an increase albeit less than 
one. The short-run crowd-out found for food manufacturing in  
developed countries agrees with that found by Wang (2010)  
for the whole economy of developed countries. Whilst the 
short-run result departs from those of the developing and tran-
sition economies, that for the long run is similar. Further, the  
coefficient for the long run is slightly higher than that of econo-
mies in transition. This result is like that of Mišun & Tomšík  
(2002) for Poland but departs from the Czechia and Hungary 
results from Mišun & Tomšík (2002); Pilbeam & Oboleviciute  
(2012) for EU-12 who reported crowd-in effects and the  
neutral effect for developed economies by Wang (2010). 

Some reasons can be adduced for the long-run crowd-out 
effects. In the case of developed economies, over the study 
period, they have witnessed significant mergers and acquisitions  
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Table 7. Results of the main model, 
model 4.

System GMM

Variables DI

DI_1 0.7078*** 
(0.0338)

DI_2 0.0042 
(0.0353)

FDI -0.0154*** 
(0.0053)

FDI_1 -0.0195*** 
(0.0059)

FDI_2 -0.0108* 
(0.0063)

GR_1 0.0221** 
(0.0102)

GR_2 0.0261*** 
(0.0096)

FDI_DVP 0.0211 
(0.0617)

FDI_DVP_1 -0.0097 
(0.0469)

FDI_DVP_2 -0.0353 
(0.0905)

DI_DVP_1 -0.3066*** 
(0.0667)

DI_DVP_2 0.0354 
(0.1058)

FDI_TRS 0.0620* 
(0.0345)

FDI_TRS_1 0.0445 
(0.0351)

FDI_TRS_2 0.0319 
(0.0678)

DI_TRS_1 0.3814** 
(0.1577)

DI_TRS_2 -0.5416*** 
(0.1793)

TIME 0.0009** 
(0.0004)

Constant 0.0653*** 
(0.0091)

Observations 460

Number of countries 45

System GMM

Variables DI

Number of instruments 120

Wald test 25,947***

AR(1) -2.7588***

AR(2) -1.0174

Sargan statistic 37.3165
Note: 1. Standard errors in parentheses.  
2. *** p<0.01, ** p<0.05, * p<0.1

Table 8. Dynamic effects of FDI on DI for 
countries with different levels of development.

Computed 
Statistic

Chi-square 
value

Effect

Developing economies

Short run 0.0056 0.01 No effect

Long run 0.3711 9.16 Crowd-out

Economies in transition 

Short run 0.0466 2.28 No effect

Long run 0.6443 3.63 Crowd-out

Developed economies

Short run -0.0154 8.38 Crowd-out

Long run 0.6662 54.59 Crowd-out

Combined: Developing, transition and developed 
economies

Short run 0.0676 1.08 No effect

Long run 1.7731 8.09 Crowd-in

(M&A). This can be situated within development and FDI 
theories (Dunning, 1977; Dunning, 1988; Dunning, 2001;  
Intriligator, 2004; Stiglitz, 2004a; Stiglitz, 2004b; Tanzi, 2004). 
Transfer of assets from domestic firms to MNEs means loss 
of the record of DI in food manufacturing particularly in cases 
where proceeds from acquisitions are not channelled into new  
food manufacturing facilities. Thus, M&As by foreign firms 
in host countries could also lead to crowd-out effects although 
not so much the case for greenfield investments (Ashraf &  
Herzer, 2014; Punthakey, 2020; UNCTAD, 1998). Secondly, 
MNEs are known to also set up sister companies within the 
host country or import inputs from affiliate and non-affiliated  
companies abroad (Gallova, 2011). This deprives host country 
firms’ customs of the MNEs in the host country.

For developing economies in transition, the above and other  
reasons account for the long-run effects. First, developing and 
transition countries do engage in food manufacturing using  
domestic resources and investments. Attracting foreign investment  
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presupposes local investments are inadequate based on the 
existing policy environment and conditions. Therefore, there 
will be a need for more attractive conditions to woo foreign  
investment. As a result, foreign investors tend to enjoy  
some benefits which may not be available to local investors.

Second, is the mode of entry; mergers and acquisitions. 
Through M&As, the original business ceases to exist. In cases  
where the previous shareholders do not re-invest in food 
manufacturing, this could result in a crowd-out of domestic  
investment. Third, foreign firms could import inputs from  
affiliate and non-affiliated companies abroad (Gallova, 2011). 
Such actions reduce market opportunities for host country  
firms. Not only do these firms fail to increase output and  
thereby re-invest, but also lose the market. This could result  
in complete shutdowns. 

Fourth, is the macroeconomic dimension. Domestic currency  
can depreciate partly due to periodic profit transfers by MNEs 
and the opening of the financial markets. Local firms that 
do not export would have difficulty remaining in business as  
re-investments will become more expensive (Desai et al.,  
2004). The fifth is the weak investment regulation environment  
in some countries (Ufimtseva, 2020). Whilst these could 
lead to delays in translating FDI on the balance of payments  
into investments, the weak investment regulation environment  
could have other effects. Failure to ensure MNEs comply  
with domestic investment guidelines would lead to delay 
in realising the effects of FDI in the host economy; job  
creation that would lead to increases in income that would  
transmit to savings and consequently investments. MNEs could 
flout requirements for joint ownership arrangements. 

Finally, lower managerial acumen, consequent lower per-
formance of local firms than foreign firms, and failure of  
domestic firms to update technology could make it difficult 
for host country firms to become competitive hence, could be 
crowded out (Djokoto, 2013; UNCTAD, 2015). This reflects  
the competition effect (Markusen & Venables, 1999). 

Combining all three development groups, the short-run effect 
coincides with those of developing and transition economies;  
no significant effect. The effects for the latter two certainly 
influenced the short-run effect for all three economy groups 
more than that of the former, developed economies. Statisti-
cal and economic and administrative reasons can be adduced to  
explain the overall short-run results. The standard errors of 
the long-run statistics are high relative to the coefficients for 
the short run, in some cases, covering the coefficients almost 
two times. This accounted for the insignificant effect of FDI 
on DI in the short run for developing economies in transition.  
From the economics and administrative perspective, resource 
acquisition in the host country could take some time to mate-
rialise just like regulatory and administrative processes. In the 
same vein, the setting up of processing facilities could last more 
than a year. Therefore, multinational enterprises may fail to 
transform all FDI into investment in the sense of the national 
account (Agosin & Machado, 2005). Thus, the economic  
effects of FDI on DI have a transmission trajectory that can 

only be transcended over lapsed time. In developing and tran-
sition economies where there could be significant regulatory 
and administrative inefficiencies, these time lags can be pro-
nounced. In light of these, statistically significant short-run  
effects of FDI on DI are unlikely. 

In the long run, one dollar increase in FDI into food  
manufacturing leads to 1.7731 dollars (more than one dollar)  
increase in DI. It is the crowd-in effect for the food manufactur-
ing sector jointly. The long-run result agrees with the findings  
of Jude (2019) and Kejžar (2016) for transition economies,  
Pilbeam & Oboleviciute (2012) for EU12 and Wang (2010) for 
least developed countries. Although the long-run crowd-in effect 
is desirable, the result departs from the long-run crowd-out 
effect for each of the development groups. The departure, from 
the development groups, is rather interesting yet plausible. As  
the computation of the long-run effect is not an arithmetic  
average for which there should be a less than 1.00 value, but a 
statistical summation of the interaction of the coefficients with 
the standard errors (the Wald statistic), the more than 1.0 value 
is an acceptable outcome. Six out of the nine coefficients of  
FDI were positive. However, a closer examination revealed 
that the sizes of the positive coefficients were far larger than 
that of the negative coefficients. The DI coefficients were simi-
lar, two coefficients had negative signs but the other four had  
positive signs. Together, the size of the positive coefficients 
exceeds that of the negative coefficients. The effects of the DIs 
result in a small increase in the sum of the DI. Adding these  
to the coefficients of FDIs in Equation 10, produced a value 
greater than 1. The departure from the economic grouping 
results also confirms the approach of the paper to segregate the 
analysis into levels of development. Indeed, the total sample  
results would have masked the group results that would have 
led to a one-size-fits-all recommendation. Thus, different pol-
icy propositions will be required for the various development  
groups.

The overall crowd-in effect can be explained in the literature. 
Foreign direct investment is known to promote knowledge, tech-
nology transfer, exports expansion, product and process inno-
vation (Djulius, 2017; Jawaid et al., 2016; Jin et al., 2019;  
Mohanty & Sethi, 2019; Schneider & Wacker, 2020; Viglioni  
& Calegario, 2020). Whilst employees could share knowledge 
on the job, labour mobility within the food manufacturing sec-
tor (from MNEs to domestic firms), would also lead to knowl-
edge diffusion. Technology transfer through technology transfer  
agreements and licensing (Hymer, 1976) creates an opportu-
nity to induce investment in the domestic economy. Undoubt-
edly, the entry of MNEs creates some level of competition. 
Competition in output markets and observation and imitation 
of FDI in food manufacturing would lead to expansion of exist-
ing businesses, and the establishment of new business ventures  
(Abebe et al., 2019). Competition could also compel local 
firms to develop niche markets for their products. The utili-
sation of products from MNEs could also be sources of new  
businesses locally (Alfaro, 2015; Santacreu-Vasut & Teshima, 
2016). Indeed, linkage effects and the spillover effect of FDI  
are plausible (Barro & Sala-i-Martin, 2004).

Page 14 of 27

F1000Research 2022, 10:72 Last updated: 24 MAR 2023



Conclusion
This paper fills a void in the literature by investigating the effect 
of FDI on DI in the food manufacturing sector for develop-
ing, economies in transition and developed countries. Using 
an unbalanced panel data of 47 countries from 1993 to 2016,  
estimated by the system GMM, and computation of the Wald 
statistics from key terms including those with interactions, some  
findings were made. 

Developed economies experienced a crowd-out effect of FDI 
on DI in the short run, whilst the others experienced no signifi-
cant effect. In the case of the long run, whilst food manufactur-
ing sectors of all countries at the three levels of development  
separately exhibit crowd-out effects, the less than one increase 
in DI is smaller from the direction of developed-transition-
developing countries. Level of development thus moderates 
the crowd-out effect in the food manufacturing sector. The 
effect in the long run for all development groups together is a  
crowd-in.

Developing economies and those in transition need to improve 
regulatorily and administrate efficiency. Specific attention to  
improving the ease of doing business and reducing time to  
register new businesses would be helpful. Automation of  
processes and the use of computer web applications for  
business transactions would be useful. These would minimise  
human interface and reduce delays as well as reducing  
opportunities for rent-seeking.

Review of investment policies and strengthening of the enforce-
ment regimen would ensure improved compliance with the 
investment regulations, technology transfer, payment of appro-
priate taxes among others. Investment policies should prioritise 
partnerships (linkages) and mergers over complete acquisitions.  
Encouraging MNEs to engage in export through the Free 
Zones concept would promote exports and increase foreign 
exchange. This would ease the pressure on the local currency  
generally and especially during periods of profit repatriation. 

For further research, the cost of capital can be considered in 
the theoretical model as capital markets improve across the  
globe, leading to the effectiveness of the role of interest rates  
in determining domestic investment and the availability of  
reliable data.

Data availability
Underlying data
Data have been obtained from the Food and Agriculture Organiza-
tion of the United Nations: http://www.fao.org/faostat/en/#data 

Figshare: Foreign Direct Investment crowding out Domestic 
Investment in Food Manufacturing, https://doi.org/10.6084/m9. 
figshare.13591235.v2 (Djokoto, 2021).

Data are available under the terms of the Creative Commons 
Zero “No rights reserved” data waiver (CC0 1.0 Public domain  
dedication).

References

	 Abebe G, McMillan M, Serafinelli M: Foreign Direct Investment and 
Knowledge Diffusion in Poor Locations. 2019; 20–14.  
Reference Source

	 Agosin MR, Machado R: Foreign investment in developing countries: does 
it crowd in domestic investment? Oxford Development Studies. 2005; 33(2): 
149–162.  
Publisher Full Text 

	 Ahmad N, Hdia M, Li HZ, et al.: Foreign investment, domestic investment 
and economic growth in China: Does foreign investment crowd in or crowd 
out domestic investment? Econ Bull. 2018; 38(3): 1279–1291.  
Reference Source

	 Alfaro L: Foreign direct investment: Effects, complementarities, and 
promotion. In: Partners or creditors. Inter American Development Bank - 
Publications. 2015; 21–76.  
Reference Source

	 Al-Sadiq MAJ: Outward Foreign Direct Investment and Domestic 
Investment: The Case of Developing Countries(No. 13-52). International 
Monetary Fund. 2013.  
Reference Source

	 Arellano M, Bond S: Some tests of specification for panel data: Monte Carlo 
evidence and an application to employment equations. Rev Econ Stud. 1991; 
58(2): 277–297.  
Publisher Full Text 

	 Arellano M, Bover O: Another look at the instrumental variable estimation 
of error-components models. J Econom. 1995; 68(1): 29–51. 
Publisher Full Text 

	 Ashraf A, Herzer D: The effects of greenfield investment and M&As on 
domestic investment in developing countries. Appl Econ Lett. 2014; 21(14): 
997–1000.  
Publisher Full Text 

	 Babu A: Foreign Direct Investment--Domestic Investment Nexus: Evidence 
from India. Contemp Econom. 2021; 15(3): 267–276.  
Publisher Full Text

	 Barrios S, Gorg H, Strobl E: Foreign direct investment, competition and 
industrial development in the host country. Eur Econ Rev. 2005; 49(7):  
1761–84.  
Publisher Full Text 

	 Barro R, Sala-i-Martin X: Growth Theory. 2nd edn, MIT Press, Cambridge, MA; 
London, England. 2004. 
Reference Soure 

	 Biscoff CW: Business Investments in the 1970s: A comparison of models. 
Brookings Pap Econ Act. 1971; 1: 13–58.  
Reference Source

	 Blundell R, Bond S: Initial conditions and moment restrictions in dynamic 
panel data models. J Econom. 1998; 87(1): 115–143.  
Publisher Full Text 

	 Brainard WC, Tobin J: Pitfalls in financial model building. Am Econ Rev. 1968; 
58(2): 99–122.  
Reference Source

	 Budang NA, Hakim TA: Does foreign direct investment crowd in or crowd 
out domestic investment? Evidence from panel cointegration analysis. 
International Journal of Academic Research in Economics and Management and 
Sciences. 2020; 9(1): 49–65.  
Publisher Full Text 

	 Chase-Dunn C: The effects of international economic dependence on 
development and inequality: A cross-national study. Am Sociol Rev. 1975; 
40(6): 720–738.  
Publisher Full Text 

	 Chen GS, Yao Y, Malizard J: Does foreign direct investment crowd in or crowd 
out private domestic investment in China? The effect of entry mode. Econ 
Model. 2017; 61: 409–419.  
Publisher Full Text 

	 Chenery HB: Overcapacity and the acceleration principle. Econometrica. 
1952; 20(1): 1–28.  
Publisher Full Text 

	 Clark MJ: Business acceleration and the law of demand: A technical factor 

Page 15 of 27

F1000Research 2022, 10:72 Last updated: 24 MAR 2023

http://www.fao.org/faostat/en/#data
https://doi.org/10.6084/m9.figshare.13591235.v2
https://doi.org/10.6084/m9.figshare.13591235.v2
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://ideas.repec.org/p/crm/wpaper/1913.html
http://dx.doi.org/10.1080/13600810500137749
https://ideas.repec.org/a/ebl/ecbull/eb-18-00308.html
https://www.hbs.edu/faculty/Pages/item.aspx?num=48597
https://www.imf.org/external/pubs/ft/wp/2013/wp1352.pdf
http://dx.doi.org/10.2307/2297968
http://dx.doi.org/10.1016/0304-4076(94)01642-D
http://dx.doi.org/10.1080/13504851.2014.904482
http://dx.doi.org/10.5709/ce.1897-9254.448
http://dx.doi.org/10.1016/j.euroecorev.2004.05.005
https://www.penguinrandomhouse.com/books/655803/economic-growth-second-edition-by-robert--j-barro-and-xavier--i-sala-i-martin/
https://www.brookings.edu/wp-content/uploads/1971/01/1971a_bpea_bischoff_bosworth_hall.pdf
http://dx.doi.org/10.1016/S0304-4076(98)00009-8
https://www.jstor.org/stable/1831802?seq=1
http://dx.doi.org/10.6007/IJAREMS/v9-i1/7133
http://dx.doi.org/10.2307/2094176
http://dx.doi.org/10.1016/j.econmod.2016.11.005
http://dx.doi.org/10.2307/1907804


in economic cycles. J Polit Econ. 1917; 25(3): 217–235.  
Publisher Full Text 

	 De Mello Jr LR: Foreign direct investment in developing countries and 
growth: A selective survey. J Dev Stud. 1997; 34(1): 1–34.  
Publisher Full Text

	 Desai MA, Foley FC, Forbes KJ: Financial constraints and growth: 
multinational and local firm responses to currency crises. NBER Working 
Paper, (10545). 2004.  
Reference Source

	 Djokoto JG: The crowd-in and crown-out effect of inward foreign direct 
investment on domestic investment: What is the evidence for Ghana? 
West African Journal of Monetary and Economic Integration. 2013; 13(2): 25–46. 
Reference Source

	 Djokoto J: Foreign Direct Investment crowding out Domestic Investment in 
Food Manufacturing. figshare. Dataset. 2021.  
http://www.doi.org/10.6084/m9.figshare.13591235.v2

	 Djokoto JG, Srofenyo FY, Gidiglo K: Domestic and foreign direct investment in 
Ghanaian agriculture. Agric Finance Rev. 2014; 74(3): 427–440.  
Reference Source

	 Djulius H: Foreign direct investment and technology transfer: Knowledge 
spillover in the manufacturing sector in Indonesia. Glob Bus Rev. 2017; 18(1): 
57–70.  
Publisher Full Text 

	 Dunning JH: Trade, Location of Economic Activity and the MNE: A Search for 
an Eclectic Approach. In Ohlin, B. (Ed.). The international allocation of economic 
activity. Macmillan, London. 1977; 395–418.  
Publisher Full Text 

	 Dunning JH: The eclectic paradigm of international production: A 
restatement and some possible extensions. J Int Bus Stud. 1988; 19(1): 1–31. 
Publisher Full Text 

	 Dunning JH: The eclectic (OLI) paradigm of international production: past, 
present and future. J Econ Bus. 2001; 8(2): 173–190.  
Publisher Full Text 

	 Eisner R, Nadiri MI: On investment Behavior and Neo-Classical Theory. Rev 
Econ Stat. 1968; 50(3): 369–382.  
Publisher Full Text 

	 Eisner R, Strotz RH: Determinants of investment. In Commission on Money and 
Credit. Impacts of Monetary Policy. Englewood, Cliffs, N.J.: Prentice-Hall. 1963; 
59–337.  
Reference Source

	 FAO: Synthesis: Current status and options for biotechnologies in food 
processing and in food safety in developing countries. Report of FAO 
International Technical Conference, Agricultural biotechnologies in developing 
countries: Options and opportunities in crops, forestry, livestock, fisheries and 
agro-industry to face the challenges of food insecurity and climate change 
(ABDC-10), Guadalajara, Mexico, 2010; 1–4.  
Reference Source

	 FAOSTAT: Food and Agricultural Organisation Database. 2020.  
Reference Source

	 Farla K, De Crombrugghe D, Verspagen B: Institutions, foreign direct 
investment, and domestic investment: crowding out or crowding in? World 
Dev. 2016; 88: 1–9.  
Publisher Full Text 

	 Gallova Z: Foreign direct investment in selected countries of Balkan: Does it 
crowd out or crowd in domestic investment? Czech Financial and Accounting 
Journal. 2011; 2011(4): 68–78.  
Publisher Full Text 

	 Greene WH: Econometric Analysis. Prentice-Hall, Upper Saddle River, New 
Jersey 07458. 2003.  
Reference Source

	 Gujarati DN, Porter DC: Essentials of Econometrics. Singapore: Irwin/McGraw-
Hill. 1999; 2.  
Reference Source

	 Hall RE, Jorgensen DW: Tax policy and investment behaviour. Am Econ Rev. 
1967; 57: 391–414.  
Reference Source

	 Haque MS: Restructuring Development Theories and Policies, A Critical 
Study. New York, State University of New York Press, Albany. 1999.  
Reference Source

	 Hine J: Trends: Investment in food manufacturing needed. Food Aust. 2015; 
67(6): 22. 

	 Hymer SH: The International Operation of National Firms, A Study of Direct 
Foreign Investment. Cambridge, MA, MIT Press. 1976.  
Reference Source

	 Intriligator MD: Globalization of the world economy: potential benefits and 
costs and a net assessment. J Policy Model. 2004; 26(4): 485–498.  
Publisher Full Text 

	 Jawaid ST, Raza SA, Mustafa K, et al.: Does inward foreign direct investment 
lead export performance in Pakistan? Glob Bus Rev. 2016; 17(6): 1296–1313.  
Publisher Full Text 

	 Jin B, García F, Salomon R: Inward foreign direct investment and local firm 
innovation: The moderating role of technological capabilities. J Int Bus Stud. 

2019; 50(5): 847–855.  
Publisher Full Text 

	 Jorgenson DW: Capital theory and investment behaviour. Am Econ Rev. 1963; 
53(2): 247–59.  
Reference Source

	 Jorgenson DW: Econometric studies of investment behaviour: A survey.  
J Econ Lit. 1971; 9(4): 1111–1147.  
Reference Source

	 Josue DM, Magwiro A, Klingelhofer HE, et al.: Does Foreign Direct Investment 
(FDI) crowd-in Domestic Investment (DI) in South Africa? AfricaGrowth 
Agenda. 2014; 2014(7): 4–6.  
Reference Source

	 Jude C: Does FDI crowd out domestic investment in transition countries? 
Economics of Transition and Institutional Change. 2019; 27(1): 163–200.  
Publisher Full Text 

	 Kejžar KZ: Shutdown versus M&A: An empirical investigation of Slovenian 
incumbent firms’ responses to foreign competition. Econ Syst. 2016; 40(2): 
247–259.  
Publisher Full Text 

	 Kim D, Seo JS: Does FDI inflow crowd out domestic investment in Korea?  
J Econ Stud. 2003; 30(6): 605–622.  
Publisher Full Text 

	 Knickerbocker F: Oligopolistic Reaction and Multinational Enterprise. 
Cambridge, MA: Harvard University Press. 1973; 7–9.  
Publisher Full Text 

	 Kosova R: Do foreign firms crowd out domestic firms? Evidence from the 
Czech Republic. Rev Econ Stat. 2010; 92(4): 861–881.  
Publisher Full Text 

	 Koyck LM: Distributed lags and investment analysis. Amsterdam: North-
Holland. 1954.  
Reference Source

	 Kuh E: Theory and institutions in the study of investment behavior. Am Econ 
Rev. 1963; 53(2): 260–268.  
Reference Source

	 Leonard W, Zhang P, Ying D, et al.: Application of extrusion technology in 
plant food processing byproducts: An overview. Compr Rev Food Sci Food Saf. 
2020; 19(1): 218–246.  
PubMed Abstract | Publisher Full Text 

	 Markusen JR, Venables AJ: Foreign direct investment as a catalyst for 
industrial development. Eur Econ Rev. 1999; 43(2): 335–56.  
Publisher Full Text 

	 Martinussen J: State, society, and market: a guide to competing theories of 
development. London, Atlantic Highlands. 1997.  
Reference Source

	 Meyer J, Kuh E: Acceleration and related theories of investment: an 
empirical inquiry. J Pers Soc Psychol. 1955; 37(3): 217–230.  
Publisher Full Text 

	 Mileva E: The impact of capital flows on domestic investment in transition 
economies. ECB Working Paper, No.871, European Central Bank (ECB), 
Frankfurt a.M. 2008.  
Reference Source

	 Mišun J, Tomšík V: Foreign direct investment in Central Europe-Does 
it crowd in domestic investment? Prague Econ Pap. 2002; 11(1): 57–66. 
Reference Source

	 Modigliani F, Miller MH: The cost of capital, corporation finance and the 
theory investment. Am Econ Rev. 1965; 55(3): 524–527.  
Reference Source

	 Mohanty S, Sethi N: Does inward FDI lead to export performance in India? 
An empirical investigation. Glob Bus Rev. 2019; 20: 1–16.  
Publisher Full Text 

	 Morrissey O, Udomkerdmongkol M: Governance, private investment and 
foreign direct investment in developing countries. World Dev. 2012; 40(3): 
437–445.  
Publisher Full Text 

	 Mutenyo J, Asmah E: Does foreign direct investment crowd-out domestic 
private investment in Sub-Saharan Africa? African Finance J. 2010; 12(1): 
27–52.  
Reference Source

	 Muuka GN: Wrong-footing MNCs and local manufacturing: Zambia’s 
1992-1994 structural adjustment program. Int Bus Rev. 1997; 6(6): 667–687. 
Publisher Full Text 

	 Oualy JMR: Do Foreign Direct Investments (FDI) Crowd In or Crowd Out 
Domestic Investment in Cote D’ivoire? 2019.  
Reference Source

	 Pagoulatos E: Foreign direct investment in US food and tobacco 
manufacturing and domestic economic performance. Am J Agric Econ. 1983; 
65(2): 405–412.  
Publisher Full Text 

	 Phan KKT, Truong T, Wang Y, et al.: Nanobubbles: Fundamental 
characteristics and applications in food processing. Trends Food Sci Technol. 
2020; 95: 118–130.  
Publisher Full Text 

Page 16 of 27

F1000Research 2022, 10:72 Last updated: 24 MAR 2023

http://dx.doi.org/10.1086/252958
http://dx.doi.org/10.1080/00220389708422501
https://wcfia.harvard.edu/files/wcfia/files/800_financialconstraintsgrowthdesaifoleyforbes_01.pdf
https://www.researchgate.net/publication/296705821_The_Crowd-In_And_Crowd-Out_Effect_of_Inward_Foreign_Direct_Investment_on_Domestic_Investment_What_Is_The_Evidence_For_Ghana
http://www.doi.org/10.6084/m9.figshare.13591235.v2
https://www.researchgate.net/publication/265969056_Domestic_and_foreign_direct_investment_in_Ghanaian_agriculture
http://dx.doi.org/10.1177/0972150916666878
http://dx.doi.org/10.1007/978-1-349-03196-2_38
http://dx.doi.org/10.1057/palgrave.jibs.8490372
http://dx.doi.org/10.1080/13571510110051441
http://dx.doi.org/10.2307/1937931
https://www.scirp.org/reference/ReferencesPapers.aspx?ReferenceID=1920781
http://www.fao.org/3/a-al258e.pdf
http://www.fao.org/faostat/en/#data/RL
http://dx.doi.org/10.1016/j.worlddev.2014.04.008
http://dx.doi.org/10.18267/j.cfuc.151
https://spu.fem.uniag.sk/cvicenia/ksov/obtulovic/Mana%C5%BE. %C5%A1tatistika a ekonometria/EconometricsGREENE.pdf
https://books.google.co.in/books?id=UkSbQgAACAAJ&dq=editions:ISBN0075619350
https://scholar.harvard.edu/jorgenson/publications/tax-policy-and-investment-behavior
https://catalogue.nla.gov.au/Record/1555999
https://www.foreignaffairs.com/reviews/capsule-review/1976-10-01/international-operations-national-firms-study-direct-foreign
http://dx.doi.org/10.1016/S0161-8938(04)00050-X
http://dx.doi.org/10.1177/0972150916660394
http://dx.doi.org/10.1057/s41267-018-0177-1
http://garfield.library.upenn.edu/classics1982/A1982PH16700001.pdf
https://www.jstor.org/stable/2721137?seq=1
https://journals.co.za/doi/10.10520/EJC163571
http://dx.doi.org/10.1111/ecot.12184
http://dx.doi.org/10.1016/j.ecosys.2015.09.005
http://dx.doi.org/10.1108/01443580310504462
http://dx.doi.org/10.1002/tie.5060150205
http://dx.doi.org/10.1162/REST_a_00035
https://books.google.co.in/books/about/Distributed_Lags_and_Investment_Analysis.html?id=I0osAAAAMAAJ&redir_esc=y
https://www.jstor.org/stable/1823869
http://www.ncbi.nlm.nih.gov/pubmed/33319515
http://dx.doi.org/10.1111/1541-4337.12514
http://dx.doi.org/10.1016/S0014-2921(98)00048-8
http://repository.hsrc.ac.za/handle/20.500.11910/7620
http://dx.doi.org/10.2307/1925426
https://econpapers.repec.org/paper/ecbecbwps/2008871.htm
https://pep.vse.cz/pdfs/pep/2002/01/04.pdf
https://www.jstor.org/stable/1809766
http://dx.doi.org/10.1177/0972150919832770
http://dx.doi.org/10.1016/j.worlddev.2011.07.004
https://ideas.repec.org/a/afj/journl/v12y2010i1p27-52.html
http://dx.doi.org/10.1016/S0969-5931(97)00041-3
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3505572
http://dx.doi.org/10.2307/1240899
http://dx.doi.org/10.1016/j.tifs.2019.11.019


	 Pilbeam K, Oboleviciute N: Does foreign direct investment crowd in or crowd 
out domestic investment? Evidence from the European Union. J Econ Stud. 
2012; 9(1): 89–104.  
Publisher Full Text 

	 Polat B: Do foreign investors crowd out or crowd in domestic investment? 
A panel analysis for OECD countries. In: Emerging Issues in Economics and 
Development. 2017.  
Publisher Full Text 

	 Primanthi M: Foreign direct investment-productivity growth nexus: 
evidence from food and beverages, textiles and garments subsectors 
manufacturing subsectors in Indonesia. Advances in Business-Related 
Scientific Research Conference 2015 in Rome (ABSRC 2015 Rome) October  
14-16, 2015, Rome, Italy. 2015.  
Reference Source

	 Punthakey J: Foreign direct investment and trade in agro-food global 
value chains. OECD Food, Agriculture and Fisheries Papers, No. 142, OECD 
Publishing, Paris. 2020.  
Reference Source

	 Reyes GE: Four main theories of development: modernization, dependency, 
world -systems, and globalization. NOMADAS. 2001; 4: 1–12. 

	 Santacreu-Vasut E, Teshima K: Foreign employees as channel for technology 
transfer: Evidence from MNC’s subsidiaries in Mexico. J Dev Econ. 2016; 122: 
92–112.  
Publisher Full Text 

	 Schneider ST, Wacker KM: Explaining the global landscape of foreign direct 
investment: knowledge capital, gravity, and the role of culture and 
institutions (No. 194). 2020. 
Reference Source

	 Shen C, Williamson JB: Accounting for cross-national differences in infant 
mortality decline (1965-1991) among less developed countries: Effects of 
women’s status, economic dependency, and state strength. Soc Indic Res. 
2001; 53(3): 257–288.  
Publisher Full Text 

	 Stadler D, Berthiller F, Suman M, et al.: Novel analytical methods to study 
the fate of mycotoxins during thermal food processing. Anal Bioanal Chem. 
2020; 412(1): 9–16.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Stiglitz JE: Evaluating economic change. Daedalus. 2004a; 133(3): 18–25. 
Publisher Full Text 

	 Stiglitz JE: Globalization and growth in emerging markets. J Policy Model. 
2004b; 26(4): 465–484.  
Publisher Full Text 

	 Strong JS, Meyer JR: Sustaining investment, discretionary investment, and 
valuation: a residual funds study of the paper industry. In: Asymmetric 
information, corporate finance, and investment. University of Chicago Press. 1990; 

127–148.  
Reference Source

	 Szymanskiv A: The Socialist World-System. Socialist states in the world-system. 
C. K. Chase-Dunn. Beverly Hills, Sage Publications: 1982; 57–84. 

	 Tanzi V: Globalization and the need for fiscal reform in developing 
countries. J Policy Model. 2004; 26(4): 525–542.  
Publisher Full Text 

	 Tobin J: A general equilibrium approach to monetary theory. J Money Credit 
Bank. 1969; 1(1): 15–29.  
Publisher Full Text 

	 Todaro MP: Economic Development. New York, Longman. 2000.  
Reference Source

	 Ufimtseva A: The rise of foreign direct investment regulation in 
investment‐recipient countries. Glob Policy. 2020; 11(2): 222–232.  
Publisher Full Text 

	 UNCTAD: World Investment Report 1998: Trends and determinants.  
United Nation. 1998.  
Reference Source

	 UNCTAD: World Investment Report 2015: Reforming International 
Investment Governance. United Nation. 2015.  
Reference Source

	 United Nations: World Economic Situation and Prospects. Statistical annex. 
2020.  
Reference Source

	 Vernon R: International investment and international trade in the product 
cycle. Q J Econ. 1966; 80(2): 190–207.  
Publisher Full Text 

	 Viglioni MTD, Calegario CLL: Home country innovation performance: 
moderating the local knowledge and inward foreign direct investment. 
Glob Bus Rev. 2020; 0972150920920778.  
Publisher Full Text 

	 Wallerstein I: The rise and future demise of the world capitalist system: 
concepts for comparative analysis. Comp Stud Soc Hist. 1974; 16(4):  
387–415.  
Reference Source

	 Wang M: Foreign direct investment and domestic investment in the host 
country: evidence from panel study. Appl Econ. 2010; 42(29): 3711–3721. 
Publisher Full Text 

	 Wooldridge JM: Econometric Analysis of Cross Section and Panel Data. MIT 
Press. Cambridge, MA. 2002; 108.  
Reference Source

	 Zineldin M: Globalisation, strategic co-operation and economic integration 
among Islamic/Arab countries. Management Research News. 2002; 25(4): 
35–61.  
Publisher Full Text 

Page 17 of 27

F1000Research 2022, 10:72 Last updated: 24 MAR 2023

http://dx.doi.org/10.1016/j.jeca.2012.01.005
http://dx.doi.org/10.5772/intechopen.68856
http://www.absrc.org/wp-content/uploads/2016/07/Abstract.pdf
https://www.oecd.org/publications/foreign-direct-investment-and-trade-in-agro-food-global-value-chains-993f0fdc-en.htm
http://dx.doi.org/10.1016/j.jdeveco.2016.05.001
https://www.fiw.ac.at/fileadmin/Documents/Publikationen/Working_Paper/N_194_Schneider_Wacker.pdf
http://dx.doi.org/10.1023/A:1007190612314
http://www.ncbi.nlm.nih.gov/pubmed/31637463
http://dx.doi.org/10.1007/s00216-019-02101-9
http://www.ncbi.nlm.nih.gov/pmc/articles/6989622
http://dx.doi.org/10.1162/0011526041504551
http://dx.doi.org/10.1016/j.jpolmod.2004.04.010
https://www.nber.org/books-and-chapters/asymmetric-information-corporate-finance-and-investment/sustaining-investment-discretionary-investment-and-valuation-residual-funds-study-paper-industry
http://dx.doi.org/10.1016/j.jpolmod.2004.04.008
http://dx.doi.org/10.2307/1991374
https://www.pearson.com/us/higher-education/product/Todaro-Economic-Development-7th-Edition/9780201441307.html
http://dx.doi.org/10.1111/1758-5899.12788
https://unctad.org/webflyer/world-investment-report-1998
https://unctad.org/webflyer/world-investment-report-2015
https://www.un-ilibrary.org/content/books/9789210046169
http://dx.doi.org/10.2307/1880689
http://dx.doi.org/10.1177/0972150920920778
https://www.jstor.org/stable/178015
http://dx.doi.org/10.1080/00036840802314580
https://jrvargas.files.wordpress.com/2011/01/wooldridge_j-_2002_econometric_analysis_of_cross_section_and_panel_data.pdf
http://dx.doi.org/10.1108/01409170210783188


Open Peer Review
Current Peer Review Status:    

Version 3

Reviewer Report 24 March 2023

https://doi.org/10.5256/f1000research.135534.r162939

© 2023 Supic N. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Novica Supic   
Faculty of Economics, University of Novi Sad, Novi Sad, Serbia 

In general, the paper is well-written; however, there are some concerns that need to be addressed 
before accepting it for indexing. The presentation of relevant theories is overly extensive, as 
numerous theories are presented with minimal explanation of the mechanisms of FDI influence, 
which is the main focus of the work. As such, it is necessary to provide a more detailed 
presentation of the theories referenced by the author in the section where the obtained results 
are discussed. 
 
Additionally, it is important to explain why variables with a time lag of t-2 are used as explanatory 
variables in the regression, alongside the time lag of t-1. What is the criterion for choosing a lag of 
t-2 instead of, for instance, a lag of t-3? The paper lacks unit root tests in panel models and tests 
for cross-section dependence. 
 
Furthermore, the recommendations for public policymakers are overly general and do not clearly 
stem from the results of the econometric analysis or the theories presented.
 
Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?

 
Page 18 of 27

F1000Research 2022, 10:72 Last updated: 24 MAR 2023

https://doi.org/10.5256/f1000research.135534.r162939
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-9526-7255


Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Income inequality, Poverty, Economic policy, FDI

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Reviewer Report 04 July 2022

https://doi.org/10.5256/f1000research.135534.r142975

© 2022 Oualy J. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Jean Michel Roy Oualy   
Università degli Studi di Macerata, Macerata, Italy 

I confirm my ‘Approved’ status. 
Congratulations to the authors.
 
Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

 
Page 19 of 27

F1000Research 2022, 10:72 Last updated: 24 MAR 2023

https://doi.org/10.5256/f1000research.135534.r142975
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-5599-221X


I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Version 2

Reviewer Report 24 June 2022

https://doi.org/10.5256/f1000research.55226.r85181

© 2022 Bekun F. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Festus Victor Bekun  
Faculty of Economics Administrative and Social Sciences, Istanbul Gelisim University, Istanbul, 
Turkey 

The topic is interesting, and the author has done a great job in realizing the subject. However, 
there are few areas on the paper that is still lagging and should be addressed properly. 
 
Abstract

The authors should motivate the choice of variables with theory and empirical backing on 
the subject 
 

1. 

Keywords should be revised to match key element of title 
 

2. 

Rewrite the title to be more catchy3. 
Introduction 
 
The objective of the paper presented needs more clarifications to suit reader to understand the 
main idea of the paper especially for the study case is needed 
 
Literature review 
 
The literature is well written. However, there is need for more recent studies ranging from 2018-
2022 to motivate the study properly. The entire study is too scanty and the related literature is not 
exhausted 
 
Revisiting the Nexus between FDI, financial development and economic growth: Empirical 
evidence from Nigeria. Journal of Public Affairs, e25611. 
 
The effects of air transportation, energy, ICT and FDI on economic growth in the industry 4.0 era: 
Evidence from the United States. Technological Forecasting and Social Change, 160, 1202972. 
 
Trade openness, FDI, and income inequality: Evidence from sub‐Saharan Africa. African 

 
Page 20 of 27

F1000Research 2022, 10:72 Last updated: 24 MAR 2023

https://doi.org/10.5256/f1000research.55226.r85181
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
jar:file:/work/f1000research/webapps/ROOT/WEB-INF/lib/service-1.0-SNAPSHOT.jar!/com/f1000research/service/export/pdf/#rep-ref-85181-1
jar:file:/work/f1000research/webapps/ROOT/WEB-INF/lib/service-1.0-SNAPSHOT.jar!/com/f1000research/service/export/pdf/#rep-ref-85181-2


Development Review, 33(1), 193-2033. 
 
Mitigating emissions in India: accounting for the role of real income, renewable energy 
consumption and investment in energy. 12(1), pp. 188-1924. 
 
Methodology 
 
This section is generally well motivated, Kindly take note of the following minor additions:

More benefit of the various techniques utilized should be stated 
 

1. 

Check for cross-sectional dependency and add correlation text and VIF 
 

2. 

The authors should avoid much mathematical expressions or take some to appendix and 
make the study reader friendly for other practitioners other than academic without 
compromise for study intent and quality.

3. 

Discussion
The discussion is well written, but the authors should link their findings to the previous 
studies in the literature. 
 

1. 

There is need for professional proofreading or consult English native support2. 
 
Conclusion

The sub-title should be conclusion and policy recommendation not only conclusion 
 

1. 

The policy which is the engine of the study is weak and small. I therefore encourage the 
authors to elaborate more on the policy recommendations to policy makers for the 
investigated bloc

2. 

The authors should add limitations of the study and future recommendation. 
 
References 
1. Olorogun L, Salami M, Bekun F: Revisiting the Nexus betweenFDI , financial development and 
economic growth: Empirical evidence from Nigeria. Journal of Public Affairs. 2020. Publisher Full 
Text  
2. Adedoyin FF, Bekun FV, Driha OM, Balsalobre-Lorente D: The effects of air transportation, 
energy, ICT and FDI on economic growth in the industry 4.0 era: Evidence from the United States.
Technol Forecast Soc Change. 2020; 160: 120297 PubMed Abstract | Publisher Full Text  
3. Xu C, Han M, Dossou T, Bekun F: Trade openness, FDI, and income inequality: Evidence from 
sub‐Saharan Africa. African Development Review. 2021; 33 (1): 193-203 Publisher Full Text  
4. Bekun F: Mitigating Emissions in India: Accounting for the Role of Real Income, Renewable 
Energy Consumption and Investment in Energy. International Journal of Energy Economics and Policy
. 2022; 12 (1): 188-192 Publisher Full Text  
 
Is the work clearly and accurately presented and does it cite the current literature?
Partly

Is the study design appropriate and is the work technically sound?
Partly

 
Page 21 of 27

F1000Research 2022, 10:72 Last updated: 24 MAR 2023

jar:file:/work/f1000research/webapps/ROOT/WEB-INF/lib/service-1.0-SNAPSHOT.jar!/com/f1000research/service/export/pdf/#rep-ref-85181-3
jar:file:/work/f1000research/webapps/ROOT/WEB-INF/lib/service-1.0-SNAPSHOT.jar!/com/f1000research/service/export/pdf/#rep-ref-85181-4
https://doi.org/10.1002/pa.2561
https://doi.org/10.1002/pa.2561
http://www.ncbi.nlm.nih.gov/pubmed/32934425
https://doi.org/10.1016/j.techfore.2020.120297
https://doi.org/10.1111/1467-8268.12511
https://doi.org/10.32479/ijeep.12652


Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
Partly

Are all the source data underlying the results available to ensure full reproducibility?
Partly

Are the conclusions drawn adequately supported by the results?
Partly

Competing Interests: No competing interests were disclosed.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 24 Jun 2022
Justice Djokoto 

Abstract 
Comment

The authors should motivate the choice of variables with theory and empirical 
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Rewrite the title to be more catchy○
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The paper has been published in Feb 2021 and has already been cited 7 times in google 
scholar. Re-writing the title at this stage be unhelpful. Moreover, the construction of the title 
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Response 
The objective is simple: “This paper fills these gaps by investigating the effect of FDI on DI in 
the food manufacturing sector for developing, economies in transition and developed 

 
Page 22 of 27

F1000Research 2022, 10:72 Last updated: 24 MAR 2023



countries.” This can be found in the third paragraph of the ‘Introduction’. 
Comment 
Literature review 
The literature is well written. However, there is a need for more recent studies ranging from 
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Methodology 
This section is generally well-motivated, Kindly take note of the following minor additions:

More benefits of the various techniques utilized should be stated○
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Comment

Check for cross-sectional dependency and add correlation text and VIF○
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appendix and make the study reader-friendly for other practitioners other than 
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academics without compromising for study intent and quality.
Response 
The equation 1 - 10 are basic to the study. Equation 2 is the estimated model whilst 
equations 3-10 show how the effects are obtained. I have elected to keep them in their 
place. 
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Discussion

The discussion is well written, but the authors should link their findings to the 
previous studies in the literature.

○

Response 
The findings are linked to previous research. The previous research is in coloured text in the 
discussion section. 
Comment

There is a need for professional proofreading or consulting English native support○

Response 
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Comment  
Conclusion

The sub-title should be conclusion and policy recommendation not only conclusion○

Response 
The section contains the policy recommendations. The use of the subtitle ‘Conclusion’ is in 
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Comment
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the authors to elaborate more on the policy recommendations to policymakers for 
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Which econometric model and economic theory are used? 
 

○

What are the different econometrics and statistical tests used to write the equation (1)? 
 

○

Explain why you take a linear model with lagged variables and with all countries together. 
 

○

Which econometric model and economic theory is used to write the equations (2), (3), (4), 
(5), (6), (7), (8), (9), and (10)? I suggest you add external instruments. 
 

○

I suggest you add external instruments.○
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Response 
Equation 1 was adapted from Agosin and Machado (2005) that theoretically derived the model 
which has been widely used. The estimation of equation 1 has been subjected to econometric and 
statistical tests outlined in the section ‘Estimation procedure’. The pieces of evidence of the tests 
are shown in Table 3 – 7. 
Comment   
Explain why you take a linear model with lagged variables and with all countries together. 
Response

Agosin and Machado (2005) who derived the model used linear estimations.1. 
Other authors did the same.2. 
The lag variables and the possibility of endogeneity of the explanatory variables were 
recognised by estimating the system GMM.

3. 

The countries were segregated into development groups, developing, developed, 
transition.  

4. 

Comment 
Which econometric model and economic theory is used to write the equations (2), (3), (4), 
(5), (6), (7), (8), (9), and (10)? I suggest you add external instruments. 
Response 
Regarding equation 1, the econometric model is the system GMM. The Agosin and Machado 
(2005) model is based on the neoclassical investment theory. The nature of the data, comprising 
developing, developed and the transition was accounted for in equation 2. Equation 3 to 6 
presents the Wald computation of the short-run effects of FDI on DI for the respective 
development groups as well as the combined set of country groups. Equation 7 to 10 presents the 
Wald computation of the long-run effects of FDI on DI for the respective development groups as 
well as the combined set of country groups.  
During the estimation, the appropriate instrument was selected. This was not the same for all the 
estimated models reported hence the decision to exclude it in the model specification.       
 
Comment  
I suggest you add external instruments. 
Response 
The instruments which were various levels of lags differed for each of the model estimations 
reported. Hence the decision to exclude it in the model specification as the model specification is 
general.        
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