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Abstract

Incoming foreign direct investments (FDI) may enhance the productivity level of 
the host country by bringing new advanced technologies. On the other hand, the 
nexus of FDI and productivity, rather than being linear, might be nonlinear 
because the effect of increases and decreases in FDI on productivity may not be 
symmetric. In this sense, this study investigates the asymmetric relationship 
between FDI and productivity in Turkey by using two different productivity 
indicators (i.e., PROD1 and PROD2) and employing a Nonlinear ARDL approach. 
Our hypothesis claims there is an asymmetric association between FDI and 
productivity in the long run in Turkey. Nonlinear cointegration test findings 
indicate that selected variables are cointegrated. Hence, they move together in the 
long run. Our study uses aggregated data at the macro level to analyze the long-
term asymmetric relationship between foreign direct investment and labor 
productivity in Turkey using the NARDL estimation technique. Concerning the 
estimation results, a long-run nonlinear relationship between incoming FDI and 
labor productivity was detected, and this finding remained valid across two models 
constructed by using two distinct labor productivity indicators. As a whole, our 
results are consistent with the ones found in the literature. Besides, for the first 
time in the literature, this study addresses the long-run asymmetric nexus between 
FDI and labor productivity by using macro-level data specific to Turkey and makes 
various policy recommendations.
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1. Introduction

There are studies emphasizing that foreign direct investment (FDI) contributes to 
growth and productivity in different ways. Foreign direct investments and foreign 
trade are efficient tools for accumulating capital and creating employment. Studies 
reveal that multinational companies are more efficient and contribute much more 
to the global value chain than national companies. More advanced technologies 
transferred via multinationals can lead to the spread of R&D and know-how in the 
local economy. Incoming FDI can increase the efficiency level of the host country 
by introducing new advanced technologies that are more effective and efficient than 
the previous ones in the country.

FDIs contribute critically to developing countries’ ability to transfer information 
and technology. FDI provides the home country with cheap labor and energy 
while it provides the host country with an accelerating effect on development and 
economic growth. Thus, it contributes to the development of the total investment 
amount and hence the economic activity of the host country. FDI has the role of 
the leading determinant of foreign capital inflows. (Carp, 2013). When we examine 
the studies dealing with the relationship between FDI and labor, it is possible to 
say that they focus on country, wage level, employment, labor market flexibility, 
and sectoral studies. Hence, at the aggregate level, FDI contributes to economic 
growth in North Africa, in turn generating additional revenues for governments and 
populations in the region through fiscal policies and jobs creation (Soumare, 2015). 
For example, Rong et al. (2020) observe a positive employment impact of FDI, 
with labor market flexibility playing an important positive regulatory role. Another 
empirical study (Hübler and Keller, 2010) does not confirm the hypothesis that total 
FDI inflows reduce the energy intensity of developing countries. On the contrary, 
external development assistance reveals that it is related to energy efficiency gain. 
Empirical results found by Zhang (2005) pinpoint the fact that Hong Kong-Taiwan 
direct investments are mainly motivated by cheap labor costs.

The underlying fact is that FDI is an investment type that promises much more 
stability than capital market investments since FDI is such an investment with 
limited mobility. In this context, attracting FDI to the country is one of the main 
targets of developing countries (Nistor, 2015; Flora, 2017). There is an opinion 
that the FDI surge will increase the internal growth of the economies of developing 
countries. The competition between FDI companies and domestic companies, 
as believed, will create research and development, technological infrastructure, 
competitiveness, efficiency and institutional capacity increases (Osano and Koine, 
2016; Eller et al., 2006). That is why, studies on the impact of FDI increases on the 
productivity levels of host countries are gaining importance.

When we look at empirical studies on the FDI, it is possible to say that there are 
three different elements related to the spillover and direction of FDI. These aspects 
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can roughly be introduced as intra-industry links, intra-industry back and forth 
links, and vertical cross-industry links. There is evidence that the know-how that 
FDI has, regardless of its direction, will have a diffusion effect in the host economy 
and increase overall productivity (Kim et al., 2015; Saggi, 2002). FDI can promote 
international experience, gains, and an increase in efficiency in industries and the 
overall productivity in the host country. In this context, a country’s economy must 
attract FDI to facilitate the transfer of information and new technology. According 
to Ngoc et al. (2009), the technology-dimensional spillover effect of FDI is divided 
into two in the literature as (i) intra-industry/horizontal spillovers and (ii) inter-
industry/vertical spillovers. It draws attention that intra-industry/horizontal spreads, 
being divided into three main branches, are as follows: (1) demonstration effects, 
(2) competition effects, and (3) labor mobility effects. According to the study; 
Demonstration effects express the effect of learning by imitation and watching. 
Competition effects The indirect effect of FDI on the productivity and innovation 
of the host country through intensified competition is also a form of spillover 
effect. Labor mobility effects occur when workers and managers working in foreign 
subsidiaries are trained with advanced technical and managerial skills move to 
other domestic companies or open their businesses. Study (ii) indicates that cross-
industry/vertical spillovers occur as an interaction between foreign and domestic 
firms that are not in the same industry.

In the theoretical literature, the prevailing opinion is that foreign direct investments 
trigger growth in host countries via improving efficiency and productivity (Dritsaki 
et al., 2004, Borensztein et al., 1998; Makki and Somwaru, 2004). However, 
empirical studies have not been able to prove this consensus. The evidence in the 
studies shows that FDI has a positive effect on the productivity of the host countries 
or companies in question. However, empirical studies differ in the direction and 
shape of the said positive effect. On the other hand, the impact of increases and 
decreases in FDI on productivity may not be symmetrical. According to Anwar 
and Sun (2014: 23), where they examine the nature of FDI-related productivity 
spillovers in the Chinese manufacturing industry, the size of spillovers depends 
on firm age, capital density and ownership structure. They found that the size of 
productivity spillovers depends on firm size and product quality.

Unlike the theoretical definitiveness of FDI spillovers, many empirical studies 
examining productivity spillovers fail to find conclusive evidence. Most studies 
for developing and transitional economies either fail to find significant positive 
effects or even uncover evidence of negative intra-industry effects (i.e., horizontal 
effects). FDI often harms local firms by increasing competitive pressure and 
taking market share away from firms in the host economy. Fortunately, evidence 
of positive vertical effects in developing economies seems to be more effective 
in empirical studies than in previous literature, which generally finds that local 
suppliers to foreign buyers are the prime beneficiaries of FDI inflows. To sum up, 
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the wisdom derived from the previously-conducted studies tells us that asymmetric 
FDI spillovers have positive vertical effects but negative horizontal ones (Jeon et 
al., 2013). In other words, FDI can promote international experience, gains, and 
increasing efficiency in industries and the overall productivity in the host country. 
In this context, a country’s economy must attract FDI to facilitate the transfer of 
information and new technology.

In the light of the findings of existing studies on the subject analyzing the nexus 
of FDI and productivity in the literature, the main hypothesis of this study asserts 
that incoming FDI and labor productivity are positively correlated in a non-linear 
manner in the long term in Turkey from 1987 to 2018. This study identifies a long-
run nonlinear relationship between FDI and labor productivity. In this context, it 
contributes to further scientific research and the literature, especially by addressing 
the long-term asymmetric relationship between FDI and labor productivity and 
using macro-level data specific to Turkey for the first time in the literature

The remaining part of the study consists of five sections. Section 2 obtains a 
brief literature review on the issue. We explain the theoretical background of the 
methodology employed to conduct our analyses in Section 3. The data utilized in 
the research are described and clarified along with tabulated estimation results in 
Section 4. Section 5 provides a detailed discussion of the empirical findings, and 
the last part concludes.

2. Literature Review

FDI plays a vital role in the economic development of countries with capital, 
advanced technology and knowledge gap. These countries compete fiercely to 
bring more FDI to their countries. The basic expectations of these countries are 
the increase in welfare. However, the fact is that an increase in welfare arises from 
an increase in productivity. The literature displays a wide range in terms of both 
productivity and FDI.

Regarding productivity, in their study utilizing panel data set covering 1989-
2008 and 19 transition economies, three labor productivity indicators, and six 
privatization indicators, Yilmaz and Yalçınkaya Koyuncu (2018) point out that 
privatization increases productivity in transition economies. In their analysis using 
the cross-section data of 111 countries and Ordinary Least Square (OLS) estimation 
technique for different samples of 1997-2006 period, Yidirim et al. (2009) reveal 
that labor productivity decreases as the air temperature rises in a country. The 
study by Koyuncu Yalcinkaya et al. (2016) displays that labor productivity will 
increase with female labor force participation. Using annual observations from 162 
countries, Koyuncu Yalcinkaya et al. (2017) found a positive relationship between 
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internet penetration and productivity. The relationship between corruption and labor 
productivity is also examined by Koyuncu Yalçınkaya and Ünver (2018).

Regarding FDI, Koyuncu et al. (2016) empirically analyzed the impact of IQ level 
on FDI using a cross-section data of 184 countries and two different FDI indicators. 
They point out that countries with higher IQ levels experience higher FDI entry. 
Tax incentives also contribute to the increase of FDIs. The corporate tax incentive is 
a policy used by many countries to attract FDIbecause FDI can increase efficiency 
and economic growth in host countries. Deng et al. (2012) display that removing 
tax incentives prevents productivity and spillovers of FDI and undermines foreign 
presence, vital for FDI productivity and spread. The relationship between judicial 
independence and the FDI, analyzed by Koyuncu Yalcinkaya (2011) and another 
study by Ito (2005), emphasizes that attracting FDI will also contribute to urban 
and spatial development.. The estimation results of the Koyuncu Yalcinkaya and 
Ünver’s (2019) study show that infrastructure has a positive statistically significant 
impact on FDI inflows. 

In this study, we empirically investigate whether there exists a non-linear long-term 
relationship between FDI and productivity for the period of 1987-2018 in Turkey. 
Therefore, it is essential to draw attention to the studies in the literature especially 
examining the relationship between FDI and productivity.

The research of the relationship between FDIs and productivity has been widely 
and in-depth conducted for transition economies (Elmawazini et al., 2018), EU 
countries (Derado and Horvatin, 2019; Vassilis and Jacob, 2010), Central and 
Eastern European countries (Bijsterbosch and Kolasa, 2010), Gulf Cooperation 
Organization Member countries (Elmawazini, 2014), Sub-Sharan Africa countries 
(Asongu et al., 2020), and developing countries (Herzer and Donaubauer, 
2018). Koyuncu and Çınar (2009) covered the period 1980-2005 in Turkey for 
26 observations with the help of co-integration analysis. Previously, they had 
investigated the long-term relationship between productivity and trade openness 
and then tested the relationship between productivity and foreign direct investment 
in the same way. Accordingly, the end of the 20 year-period of trade openness 
explains 38.7% of workforce productivity, while foreign direct investments explain 
19.3% of workforce productivity. The relationship between FDI and productivity is 
also examined based on effects: the effect of FDI on labor productivity (Pripoaie, 
2017; Karentina, 2019), on firm-level productivity (Chen et al., 2019; Rashmi, 
2004; Vinish, 2002; Fukunari and Kozo, 2006), on industry efficiency (Wang, 2012; 
Kim, 2015; Khalifah et al., 2020), and the productivity of sub-sectors (Lin et al., 
2020; Sheereen et al., 2015; Jin et al., 2017; Souare, 2013).

Economic growth is a result of the interaction of labor, capital, and technology. 
In this context, FDI contributes not only with its funds but also intangible assets 
(technology and technical information) contribute to the increase in productivity of 
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the host country (Derado and Horvatin, 2019). Derado and Horvatin (2019) point 
out that innovative FDIs have much stronger positive effects in technologically less 
developed economies. Eric and Malick (2010), which draws attention to a different 
dimension of productivity growth, emphasize that the contributions of FDIs from 
various countries may differ significantly due to the sophisticated differences in 
technology/knowledge, managerial practices, motives, and strategic approaches 
in host countries. Wang (2010) supports this view in his study in which he argues 
that FDI brings not only new investments that increase national income but also 
secondary spillovers that lead to an increase in productivity in the host economy. 
Wang (2010) argues that in the world, the majority of FDI mainly originates from 
multinational enterprises in developed countries, and multinationals devote a 
significant amount of resources to research and development (R&D).

Fillat and Woerz (2011) tested the relationship between FDI and productivity 
growth for 35 countries covering the period of 1987-2002. They take into account 
the heterogeneity of host countries and their industries. They concluded that the 
most important is a positive relationship between FDI and productivity for some 
industries and host countries if FDI has a high investment or export orientation.

Bijsterbosch and Kolasa (2010) display the impact of FDI entry on the productivity 
convergence in Central and Eastern Europe with four different results. First, it has 
a strong convergence effect on productivity at both the country and industry levels. 
Secondly, FDI entry plays a crucial role in calculating productivity increases. Third, 
the impact of FDI on productivity is critically dependent on the absorption capacity 
of the host countries and their industries. Fourth, there is significant heterogeneity 
between countries, industries, and time for some key findings. Demir and Duan 
(2018) investigated the effects of bilateral FDI flows on host country productivity 
growth and productivity convergence dynamics. Using bilateral FDI flows’ data 
from 108 hosts and 240 home countries over 1990–2012, they found no significant 
effect of bilateral FDI flows on either host country productivity growth or on the 
productivity gap between the host and the frontier country. These findings are not 
sensitive to the direction of FDI flows, which are South-South, South-North, North-
South, or North-North. However, they found some evidence of a positive effect of 
FDI flows on human capital growth only in the South-South direction. They also 
failed to find any productivity growth or convergence effect at the sectoral level, 
including agricultural, industrial, or services sectors.

Demena and Van Bergeijk (2017) reviewed the heterogeneity of productivity 
spillovers caused by FDI in 31 developing countries through a more comprehensive 
data set. Having analyzed 1450 spillover estimates of 69 empirical studies published 
in 1986–2013, they came across the inconsistencies in the reported spillover 
findings affected by publication bias, the data, estimation techniques, and empirical 
specification. Their findings show that reported FDI spillover estimates are affected 
by publication bias. Their results emphasize that spillovers and their sign largely 
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depend systematically on specification characteristics of the primary studies and 
publication bias. They pinpoint the fact that future research should cover more 
developing countries. Not only should they investigate whether spillovers occur but 
also how spillovers emerge.

There are many studies that analyze the effect of FDI at the firm level. Singh 
(2017) reviewed the literature and investigated the relationship between FDI and 
the productivity of firms for the period between 1974 and 2013. When it comes to 
family businesses, it is revealed that there is no improvement in productivity due 
to their risky approach and limited strategic aggressiveness. It is also observed that 
labor productivity does not change when unskilled labor is employed. Kimura and 
Kiyota (2006) focused on FDI and firm productivity using panel data for Japanese 
firms. They find that the most productive and moderately efficient companies are 
exporting and searching for FDI while the least productive companies are focused 
only on the domestic market. In addition, firms that maintain their presence in 
foreign markets through FDI demonstrate that they show the highest productivity 
growth, thus contributing to the improvement of national productivity. Evaluating 
firms according to the upper, middle, and lower efficiency category, Girma et 
al. (2005) point out that the firms with the highest efficiency find it profitable to 
cover the costs associated with FDI, while the less efficient firms can only serve 
the domestic market. They demonstrate that the productivity distribution of 
multinational firms involving FDI is dominant in the direction of exporter firms.

Firms’ decisions regarding FDI also affect the relationship between FDI and 
productivity. Therefore, it will be useful to examine the studies in this direction 
in the literature. Jordaan (2005), who provided statistical evidence on FDI-related 
externalities in the Mexican manufacturing industries for 1993, reveals that the 
magnitude of the technological differences between FDI and Mexican firms is in 
a positive relationship with externalities, which is not effective on incentives and 
adverse competition for investments that facilitate externality. Damijan et al. (2007) 
test three empirical hypotheses that relate the decision for outward FDI to total 
factor productivity by using a data set of Slovenian manufacturing firms active 
in the period 1994–2002 that contains information on outward FDI and exports 
to different markets. The evidence supports the hypothesis that more productive 
firms are more likely to invest in a foreign affiliate. Second, the hypothesis that 
less productive firms can be encouraged to invest in low‐income countries is 
rejected by the data. However, the main contribution of the study to the literature 
is the existence of a positive relationship between the number of foreign affiliates 
of a firm and the total factor productivity.Tomiura (2007), which deals with a firm-
level dataset covering all manufacturing industries in Japan, concluded that foreign 
outsourcers and exporters tend to be less productive than the firms active in FDI 
but more productive than domestic firms even when firm size, factor intensity,  
and/or industry are controlled for. Vahter (2011) investigated different channels 
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through which FDI affects domestic firms and whether FDI affects knowledge 
sourcing activities, innovation, and productivity growth of domestic firms by 
employing firm‐level panel data from Estonia’s manufacturing sector. He found 
no evidence of an impact of FDI entry on the short‐term productivity growth of 
local incumbents. However, he found a positive relationship between the entry of 
FDI and the direct measures of spillovers. He argues that FDI inflow to a sector is 
closely related to more knowledge flows to domestic firms and an increase in their 
innovation activities.

Barbosa and Eiriz (2009) examined whether foreign firms generate productivity 
spillovers by using firm-level data over the 1994–1999 period in the Portuguese 
manufacturing industry. Their results suggest that foreign firms in the same 
industry, being the observed firms (horizontal spillovers), and linkages between 
foreign firms and their local suppliers or customers (vertical spillovers) do not 
impact significantly the productivity of firms. However, they failed to detect 
differences in productivity spillovers associated with firm-specific characteristics. 
Fauzel et al. (2015) investigated whether FDI in the manufacturing sector 
enhances the productivity sector in Mauritius. Their results indicate that FDIs in 
the manufacturing industry contributes to both total factor productivity and labor 
productivity in the long run. When the short-term results of the study are analyzed, 
it is revealed that FDI in the manufacturing sector continues to affect efficiency, but 
the effect is minimal. Their results also confirm the presence of bi-causality and 
feedback effects in the FDI-Productivity relationship.

Teixeira and Shu (2012) focused on the relationship between FDI, productivity, and 
economic growth in China. Based on a set of large and innovative firms (national 
and foreign capital) located in China, they concluded that the direct impact of 
foreign capital on the level of human capital in firms is negative suggesting that 
FDI has a positive influence on their human capital. They also concluded that FDI 
has a positive impact on general human capital (i.e. formal education) by means 
of investment in R&D. They argue that these results suggest that it is necessary 
to implement a selective policy to attract FDI for China to benefit from FDI by 
taking into account more technologically advanced, R&D-based projects. In their 
studies analyzing the development of long and short-term labor productivity for 
the Chinese provinces between 1978 and 2010, Mitze and Özyurt (2014) present 
that FDI has a direct impact on labor productivity in addition to internal factors 
such as investment intensity and infrastructure utilization. However, Driffield and 
Love (2007), who empirically examined the effects of FDIs on the UK’s domestic 
productivity, state that inward FDIs, which are motivated by technology suppliers, 
do not cause productivity increases. Similarly, Zhang (2002) states that FDIs have 
certain effects on labor productivity, but this effect is not very strong and important. 
Therefore, according to Zhang, the contribution of FDIs to China’s technological 
progress through technology transfer is still not fully noticed.
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3. Methodology

ARDL model proposed by Pesaran et al. (2001) is one of the most preferred 
methods in the literature for cointegration analysis since, unlike the conventional 
cointegration methods, it allows regressors for being I(0), I(1), or mixed. In our 
case, the ARDL model can be depicted as below:
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where the notations of δ1, δ2, δ3, δ4, δ5 terms represent long-run coefficients; βi, αi, 
ϕi, θi, γi terms represent short-term coefficients; Δ is first degree difference operator; 
μ is constant term , and εt is white noise error term. 

The ARDL model represented in Equation (1) allows for investigating both the 
short-run and the long-run relationship between productivity and FDI as long as 
this relationship is linear (i.e., symmetric). On the other hand, when the association 
between productivity and FDI is nonlinear (i.e., asymmetric) then a model 
misspecification error will be committed. In order to avoid this potential model 
misspecification error, a model taking into account asymmetric association between 
productivity and FDI is required. 

Shin et al. (2014) proposed a non-linear NARDL (i.e., NARDL) model accounting for 
asymmetric relationship between PROD and FDIINW variables. In NARDL approach, 
FDIINW variable is decomposed into its positive and negative partial sums as follows: 
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The NARDL representation of our model taking short-run and long-run 
asymmetries into consideration can be shown as follows:

1 1

1

1 1 2 2 3 1 4 1 5 1
1

1 1 1 1

0 0 0 0
FDIINW FDIINW INVEST HOUR GDPPC ( FDIINW FDIINW )     

t t i t i i t i t i

p

t t t t t i t i
i

q s r w

i t i i t i i  t
i i i i

PROD PROD PROD INVEST HOUR GDPPCµ δ δ δ δ δ δ β α α φ θ γ  ε
− − − − −

−
+ + − −

− − − − −
=

− − − −
+ + − −

− −
= = = =

∆ = + + + + + + + ∆ + ∆ + ∆ + ∆ + ∆ + ∆ +∑ ∑ ∑ ∑ ∑

1 1

1

1 1 2 2 3 1 4 1 5 1
1

1 1 1 1

0 0 0 0
FDIINW FDIINW INVEST HOUR GDPPC ( FDIINW FDIINW )     

t t i t i i t i t i

p

t t t t t i t i
i

q s r w

i t i i t i i  t
i i i i

PROD PROD PROD INVEST HOUR GDPPCµ δ δ δ δ δ δ β α α φ θ γ  ε
− − − − −

−
+ + − −

− − − − −
=

− − − −
+ + − −

− −
= = = =

∆ = + + + + + + + ∆ + ∆ + ∆ + ∆ + ∆ + ∆ +∑ ∑ ∑ ∑ ∑

1 1

1

1 1 2 2 3 1 4 1 5 1
1

1 1 1 1

0 0 0 0
FDIINW FDIINW INVEST HOUR GDPPC ( FDIINW FDIINW )     

t t i t i i t i t i

p

t t t t t i t i
i

q s r w

i t i i t i i  t
i i i i

PROD PROD PROD INVEST HOUR GDPPCµ δ δ δ δ δ δ β α α φ θ γ  ε
− − − − −

−
+ + − −

− − − − −
=

− − − −
+ + − −

− −
= = = =

∆ = + + + + + + + ∆ + ∆ + ∆ + ∆ + ∆ + ∆ +∑ ∑ ∑ ∑ ∑
	

(3)



Yüksel Okşak,Cüneyt Koyuncu • Long-run asymmetric association between FDI...  
262	 Zb. rad. Ekon. fak. Rij. • 2021 • vol. 39 • no. 2 • 253-277

Presence of a long-run asymmetry between productivity and FDI can be checked 
by testing the null hypothesis of H0: δ2

+ = δ2
–. Accepting H0 hypothesis will result in 

a symmetric long-run association between productivity and FDI while rejecting H0 
hypothesis will lead to an asymmetric long-run relationship between productivity 
and FDI. According to the bound test approach of Pesaran et al. (2001), our null 
hypothesis for the cointegration test is given by H0: δ1 = δ2

+ = δ2
– = δ3  = δ4  = δ5 = 0. 

If the computed F-statistic value exceeds the upper bound value (i.e., I1) then we 
conclude that there is a cointegrating relationship among variables, in other words, 
the relevant variables move together in the long run. F-statistic value falling below 
the lower bound value (i.e., I0) implies no cointegration, whereas F-statistic value 
remaining between two bound values leaves us indecisive. 

4. Empirical data and results

In this study, by performing the Nonlinear Auto-Regressive Distributed Lag 
(NARDL) analysis for two different productivity indicators for the 1987-2018 
period, we empirically investigated whether there is a non-linear long-term 
relationship between FDI and productivity in Turkey. The period limitation stems 
from the unavailability of data for years before 1987 for one of the control variables 
utilized in the analyses. 

Incoming FDI may make a positive contribution to productivity of the host country 
by bringing new advanced technologies, which are more effective and productive 
relative to previous technologies. However, the nexus of FDI and productivity, rather 
than being linear, might be non-linear because the impact of increases and decreases 
in FDI on productivity may not be symmetric. Therefore, we hypothesize that an 
asymmetric association between FDI and productivity exists in the long run in Turkey.

Two distinct proxies for productivity are employed, namely PROD1 and PROD2. 
PROD1 is gross value added in terms of per person employed. It is computed as the 
ratio of gross value added at basic prices (constant 2010 US$) to persons employed. 
The data for gross value added and persons employed are gathered from WDI and 
The Conference Board Total Economy Database respectively. PROD2 is labor 
productivity per person employed in 2017 US$ and obtained from The Conference 
Board Total Economy Database. FDIINW is per capita inward FDI and imputed by 
dividing inward FDI (US dollars at current prices) with population. FDI data are 
from UNCTADSTAT while data for the population are collected from WDI. 

Besides the FDIINW variable, we employed three control variables (i.e., HOUR, 
GDPPC, and INVEST) relevant to productivity. The HOUR stands for annual hours 
worked per worker provided by The Conference Board Total Economy Database. 
Increasing working hours may lead to rises in productivity, especially for developing 
economies like Turkey, and hence we expect to have a positive coefficient for the 
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HOUR variable. GDPPC is GDP per capita in terms of constant 2010 US$ and 
gathered from WDI. GDP per capita reflects the purchasing power and welfare level 
of individuals in an economy. Therefore, increases in GDP per capita will enhance the 
working motivation of workers, and eventually, productivity level will rise. A positive 
coefficient for the GDPPC variable is anticipated. INVEST is gross fixed capital 
formation in terms of constant 2010 US$ and represents investments in the economy. 
The production capacity of an economy goes up as long as the investment level 
increases in that economy. We expect a positive coefficient for INVEST variable. All 
variables are in logarithmic forms so that coefficients reflect the elasticities. 

Since both ARDL and NARDL approaches do not allow integration order of I (2) 
or beyond, we firstly performed Phillips-Perron (PP) and Augmented Dickey-Fuller 
(ADF) unit root tests to figure out integration level of the variables. As indicated by 
Tables 1 and 2, all variables are stationary at a 1% significance level, and thus, they 
meet the requirement of the ARDL and the NARDL approaches. Therefore, we are 
able to conduct long-run asymmetry analyses via NARDL model. 

Table 1: PP Test for Constant&Linear Trend Model (H0: non-stationary)

 
 

Level First Difference
Integration

Stat. Prob. Stat. Prob.
INVEST -2.8171 0.2021  -6.1687 0.0001 I(1)
HOUR -1.1626 0.9014 -4.7318 0.0033 I(1)
GDPPC -1.0237 0.9263 -6.4850 0.0000 I(1)
FDIINW -2.3223 0.4107 -5.7703 0.0002 I(1)
PROD1 3.3973 0.0695 -8.0164 0.0000 I(1)
PROD2 -3.4972 0.0567 -8.1383 0.0000 I(1)

Source: Author’s research

Table 2: ADF Test for Constant&Linear Trend Model (H0: non-stationary)

 
 

Level First Difference
Integration

Stat. Prob. Stat. Prob.
INVEST -2.8171 0.2021 -6.0135  0.0001 I(1)
HOUR -1.7738 0.6937 -4.7460 0.0032 I(1)
GDPPC -1.0378 0.9240 -5.6779 0.0003 I(1)
FDIINW -2.2441 0.4506 -5.6422 0.0003 I(1)
PROD1 -3.3789 0.0722 -7.3822 0.0000 I(1)
PROD2 -3.4738 0.0595 -7.4741 0.0000 I(1)

Source: Author’s research
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Secondly Schwarz information criteria (SIC) is used to choose the optimal lag 
lengths and the NARDL(1, 0, 0, 0, 1, 0) model is selected out of 486 models 
evaluated. Bound test results for nonlinear cointegration for the models where 
PROD1 and PROD2 are dependent variables are displayed in Table 3 and 4 
respectively. As seen from Table 3, calculated F-statistics is higher than upper-
bound critical values at all significance levels but 1% significance level for PROD1 
model; hence this finding implies that there is a nonlinear cointegrating relationship 
among relevant variables. In other words, the selected variables move together in 
the long term. 

Table 3: Nonlinear Cointegration Test Results for PROD1 Model

F-statistic: 4.4625 CriticalValues 
Sig. Level I0 I1

10% 2.49 3.38
5% 2.81 3.76

2.50% 3.11 4.13
1% 3.5 4.63

Source: Author’s research

As displayed in Table 4, calculated F-statistics is higher than upper-bound critical 
values at all significance levels for PROD2 model; thus this result hints that selected 
variables have a co-movement in the long run. 

Table 4: Nonlinear Cointegration Test Results for PROD2 Model

F-statistic: 5.7611 CriticalValues 
Sig. Level I0 I1

10% 2.49 3.38
5% 2.81 3.76

2.50% 3.11 4.13
1% 3.5 4.63

Source: Author’s research

We thirdly implement Wald test to find out if there exists a long-run asymmetry 
for PROD1 and PROD2 models by testing the null hypothesis of H0: δ2

+ = δ2
–. As 

seen from Table 5 reporting long-term asymmetry test findings, there is a long-run 
asymmetry for both PROD1 and PROD2 models at 1% significance level. This 
finding confirms the validity of NARDL model relative to ARDL model.
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Table 5: Long-run Asymmetry Test Results

PROD1 PROD2
F-statistic P-value F-statistic P-value
18.3065 0.0003 15.1581 0.0007

Source: Author’s research

As indicated by the findings given in Model Diagnostic Tests section, residuals 
of PROD1 model have a normal distribution and the model does not suffer from 
autocorrelation or heteroscedasticity problem.  

Table 6: NARDL Estimation Results for PROD1 Model

Short-run Coefficients
Coefficient P-value

∆FDIINW+(t) 0.0169 0.0787
∆FDIINW-(t) -0.0480 0.002
∆INVEST(t) 0.0567 0.4243
∆HOUR(t) 0.9810 0.0117
∆GDPPC(t) 0.7780 0.0018
Constant -7.9693 0.0001
ECM(t–1) -0.6903 0.0001
Long-run Coefficients

Coefficient P-value
FDIINW+ 0.0165 0.0669
FDIINW- -0.0559 0.0162
 INVEST 0.0709 0.4356
HOUR 2.5828 0.0001
GDPPC 0.8537 0.0078
Trend -0.0143 0.0337
Model Diagnostic Tests

test-statistic P-value
ARCH Heteroskedasticity Test 0.2951 0.5911
B-G Serial Correlation LM Test 0.3768 0.6906
Jarque-Bera test on normality 1.3263 0.5152

Source: Author’s research
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Moreover, as can be seen from Figure 1 displaying the CUSUM of the squares test 
result, since the movement lies within the 5% significance lines, it suggests that 
parameters are stable in the PROD1 model.

Figure 1: CUSUM-Square Parameter Stability Test for PROD1 Model

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

96 98 00 02 04 06 08 10 12 14 16 18

CUSUM of Squares 5% Significance

Source: Author’s research

Model Diagnostic Tests findings also indicate that residuals of PROD2 model are 
distributed normally and the model does not have autocorrelation or heteroscedasticity 
problem.

Figure 2: CUSUM-Square Parameter Stability Test for PROD2 Model
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Table 7: NARDL Estimation Results for PROD2 Model

Short-run Coefficients
Coefficient P-value

∆FDIINW+(t) 0.0186 0.0549
∆FDIINW-(t) -0.0414 0.006
∆INVEST(t) 0.1306 0.0795
∆HOUR(t) 0.9636 0.0142
∆GDPPC(t) 0.5423 0.0263
Constant -12.3353 0.0001
ECM(t–1) -0.9106 0.0001
Long-run Coefficients

Coefficient P-value
FDIINW+ 0.0201 0.0135
FDIINW- -0.0402 0.0458
 INVEST 0.1204 0.1495
HOUR 2.1053 0.0002
GDPPC 0.6287 0.0258
Trend -0.0097 0.0961
Model Diagnostic Tests

test-statistic P-value
ARCH Heteroskedasticity Test 0.4111 0.5265
B-G Serial Correlation LM Test 1.1501 0.3357
Jarque-Bera test on normality 0.1333 0.9355

Source: Author’s research

CUSUM of squares test result in Figure 2 implies parameters of PROD2 model are 
stable since the movement stays inside the 5% significance lines.

5. Results and discussion

Lastly, long-term estimation results are shown in Tables 6 and 7. Table 6 displays 
the findings for the model where PROD1 (i.e., gross value added in terms of per 
person employed) is a dependent variable. Error correction term (ECM) takes the 
anticipated negative sign and is highly statistically significant. The coefficient of 
ECM reflects how strongly the dependent variable responds to a deviation from the 
equilibrium relationship stemming from a shock in one period, or it is nothing more 
than how fast such an equilibrium distortion is recovered. The ECM coefficient 
indicates that any deviation from the long-run equilibrium will be eliminated 
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within a period shorter than two years. In addition, the ECM coefficient with 
a higher value than -1 in the PROD1 model hints stability of the PROD1 model. 
The positive and negative long-run asymmetric coefficient estimations, given by 
FDIINW+ and FDIINW- are statistically significant at least at a 10% significance 
level. According to the estimation findings, in the long run in Turkey, when the 
incoming per capita FDI increases by 1% gross value added in terms of per person 
employed goes up by 0.0165% whereas when the incoming per capita FDI goes 
down by 1% gross value added in terms of per person employed drops by 0.0559%. 
Long-term coefficients of HOUR and GDPPC variables possess the expected signs 
and are highly significant. An increase of 1% in working hours causes a 2.5828% 
enhancement in gross value added in terms of per person employed while a rise of 
1% in per capita GDP makes a 0.8537% contribution to gross value added in terms 
of per person employed in the long run in Turkey.

Table 7 reports the estimation results for the model where PROD2 (i.e., labor 
productivity per person employed) is a dependent variable. Error correction term 
(ECM) of the model gets the expected negative sign and is highly significant. 
The ECM coefficient points out that any deviation from the long-run equilibrium 
will be eliminated in less than one year. Meanwhile, the ECM coefficient with 
a value higher than -1 in the PROD2 model hints at the stability of the PROD2 
model. Positive and negative long-run asymmetric coefficient estimations, given by 
FDIINW+ and FDIINW- are statistically significant at least at a 5% significance 
level. As can be deducted from estimated long-run coefficients of FDIINW+ and 
FDIINW- variables, when the incoming per capita FDI goes up by 1%, labor 
productivity per person employed rises by 0.0201% while, when the incoming 
per capita FDI goes down by 1%, labor productivity per person employed falls by 
0.0402% in Turkey. Long-run coefficients of HOUR and GDPPC variables take the 
anticipated signs and are statistically significant at least at a 5% significance level. 
If working hours go up by 1%, then labor productivity per person-employed rises 
by 2.1053%; on the other hand, an increase of 1% in per capita GDP leads to a rise 
of 0.6287% in labor productivity per person employed in the long run in Turkey.

In addition to the studies emphasizing that there is no significant relationship 
between FDI and labor productivity, there are also studies showing a negative 
relationship. Some studies suggest that FDI is not only an investment but is also 
creating employment and brings along the much-needed technological advances, 
or has a crowding-out effect. Therefore, such studies emphasize the positive 
relationship between FDI and Labor productivity and try to explain the source of 
this relationship with the spillover effect. The results of this paper obtained in the 
study also support this situation. As mentioned earlier, it is emphasized that there is 
a positive relationship between FDI and labor productivity in a non-linear manner 
in the long term in Turkey. An increase in working hours causes an enhancement 
in gross value added in terms of per person employed while a rise in per capita 
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GDP makes a contribution to gross value added in terms of per person employed in 
the long run in Turkey. If working hours go up then labor productivity per person-
employed rises; on the other hand, an increase in per capita GDP leads to a rise in 
labor productivity per person employed in the long run in Turkey.

Our hypothesis claims the existing asymmetric association between FDI and 
productivity in the long run in Turkey. Nonlinear cointegration test findings 
indicate that selected variables are cointegrated, moving together in the long 
run. The obtained results contribute to bridging a significant gap by bringing a 
different perspective to the relevant literature. Our study uses aggregated data at 
a macro level to analyze the long-term asymmetric relationship between foreign 
direct investment and labor productivity in Turkey using the NARDL estimation 
technique.

6. Conclusion

This study explores both short-run and the long-run asymmetric association 
between incoming FDI and labor productivity in Turkey. Following this purpose, 
the nonlinear autoregressive distributed lag (NARDL) model is employed and 
estimated. Concerning the estimation results, a long-run nonlinear relationship 
between incoming FDI and labor productivity was detected and this finding 
remained valid across two models constructed by using two distinct labor 
productivity indicators. Therefore estimation results acknowledge the validity of 
our main hypothesis. Short-run coefficients of the FDI variable are significant and 
take the expected signs in both models. Moreover per capita GDP and working 
hours, in parallel to prior expectations, positively affect labor productivity in both 
short-run and long-run whereas investment does not have a significant impact on 
labor productivity. In other words, an increase in GDP per capita leads to a rise in 
labor productivity by enhancing the working motivation of laborers, and an increase 
in working hours induces a rise in labor productivity by increasing output per labor 
in both the short-run and long run in Turkey. As a whole, our results are consistent 
with the ones found in the literature. Besides, for the first time in the literature, 
this study addresses the long-run asymmetric nexus between FDI and labor 
productivity by using macro-level data specific to Turkey. The results of this study 
contain several policy implications. To improve and maintain long-run sustainable 
labor productivity, the Turkish government should implement practice policies 
and legislative regulations necessary for promoting inward FDI. Encouraging 
inward FDI not only enhances labor productivity but also boosts up economic 
growth through the transmission mechanism. The Turkish government also should 
support and adopt policies augmenting per capita GDP, which is a rough indicator 
of an individual’s welfare level. The impact of inward FDI on labor productivity 
in Turkey should be further studied in future researches by implementing the 
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same analysis for the manufacturing sector, industrial sector, agricultural sector, 
and sector of services. In addition to that different data set in terms of variable 
combination or estimation techniques can be employed to see how the results vary. 
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Dugoročna asimetrična povezanost između izravnih stranih ulaganja  
i produktivnosti u Turskoj

Yüksel Okşak1, Cüneyt Koyuncu2

Sažetak

Izravna strana ulaganja (FDI) mogu povećati razinu produktivnosti zemlje 
domaćina uvođenjem novih naprednih tehnologija. S druge strane, veza između 
izravnih stranih ulaganja i produktivnosti, umjesto da je linearna, može biti 
nelinearna zbog toga što je moguće da učinak povećanja i smanjenja izravnih 
stranih ulaganja na produktivnost nije simetričan. U tom smislu, ova studija 
istražuje asimetrični odnos između izravnih stranih ulaganja i produktivnosti u 
Turskoj a koriste se dva različita pokazatelja produktivnosti (tj. PROD1 i PROD2) 
i primjenjuje nelinearni ARDL pristup. Naša hipoteza tvrdi da je dugoročno u 
Turskoj prisutna asimetrična povezanost između izravnih stranih ulaganja i 
produktivnosti. Nalazi testa nelinearne kointegracije pokazuju da su odabrane 
varijable kointegrirane i stoga se dugoročno kreću zajedno. Naša studija koristi 
prikupljene podatke na makro razini kako bi se analizirao dugoročni asimetrični 
odnos između izravnih stranih ulaganja i produktivnosti rada u Turskoj uz 
primjenu NARDL tehnike ​​procjene. Što se tiče rezultata procjene, utvrđena je 
dugoročna nelinearna veza između ulaznih izravnih stranih ulaganja i 
produktivnosti rada, a ovaj je nalaz ostao valjan u dva modela konstruirana 
korištenjem dva različita pokazatelja produktivnosti rada. U cjelini, naši su 
rezultati u skladu s onima koji se nalaze u literaturi. Osim toga, po prvi put u 
literaturi, ova se studija bavi dugoročnim asimetričnim vezama između izravnih 
stranih ulaganja i produktivnosti rada korištenjem podataka na makro razini 
specifičnim za Tursku te daje različite političke preporuke.

Ključne riječi: produktivnost, FDI (izravna strana ulaganja), radno vrijeme, 
investicije, GDPPC, NARDL
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