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Abstract:

This study aims to examine the nonlinear and asymmetric effects of macroeconomic variables on the flow of foreign direct investment (FDI)
in selected Middle Eastern countries during the period 2007-2022. Using panel data from eight countries—Iran, Iraq, Saudi Arabia, the
United Arab Emirates, Kuwait, Oman, Qatar, and Bahrain—the study applies the nonlinear autoregressive distributed lag model (Panel
NARDL) to explore both long- and short-run relationships between key macroeconomic variables (exchange rate, inflation, economic
growth, trade openness, and innovation) and FDI. Unit root tests, Kao cointegration test, and diagnostic tests were conducted to validate
the model. The results indicate that trade openness, economic growth, and innovation exert a positive and statistically significant impact
on FDI, whereas exchange rate and inflation have significant negative effects. Moreover, the effects of positive and negative shocks in these
variables on FDI are asymmetric; that is, increases and decreases in the same variable lead to differing responses in FDI inflows. The model
shows high explanatory power with an R-squared value of 0.91. The findings suggest that macroeconomic variables are not only critical
determinants of foreign direct investment but also elicit asymmetric reactions depending on the direction of the shock. This underscores
the importance of adopting flexible and differentiated economic policies to enhance FDI inflows in the Middle East region.
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Extended Abstract

Introduction

Foreign Direct Investment (FDI) plays a critical role in accelerating economic development, particularly in developing and
emerging economies. In the context of globalization and increasing interdependence among nations, the inflow of FDI serves
not only as a catalyst for capital accumulation but also as a channel for the transfer of technology, managerial expertise, and
innovation. FDI is often associated with productivity spillovers, employment generation, and enhanced competitiveness in
host countries. Nevertheless, the magnitude and direction of its impact vary significantly based on the macroeconomic
conditions of the host country. Among the regions striving to attract more foreign investment, the Middle East presents a
complex case due to its political dynamics, economic heterogeneity, and varied institutional settings. This study aims to
explore the nonlinear and asymmetric effects of key macroeconomic variables on the flow of FDI across selected Middle
Eastern countries.

Traditional economic theories tended to treat trade openness and FDI as substitutes, while more recent theoretical
developments regard FDI as a strategic response by multinational corporations to exploit firm-specific advantages in the
context of global trade integration (Tarig et al., 2023). Trade liberalization is believed to enhance a country’s attractiveness
to foreign investors by reducing tariff barriers, fostering competition, and enabling access to broader markets. A number of
empirical studies confirm that greater trade openness facilitates increased inflows of FDI, particularly in export-oriented
economies (Ma'in et al., 2020). However, the relationship is not always linear and may exhibit asymmetry depending on the
direction of policy changes and the volatility of trade conditions.

Another determinant of FDI that has drawn considerable attention is the exchange rate. According to the irreversibility
hypothesis proposed by Dixit and Pindyck, the irreversibility of foreign investment projects renders them highly sensitive to
exchange rate fluctuations. Sudden depreciations or appreciations can alter the expected return on investment and increase
uncertainty, thereby affecting FDI decisions (Azhar et al., 2015). Some empirical studies suggest that nominal depreciation
may increase FDI by reducing operational costs for foreign investors, whereas others find that high exchange rate volatility
deters investment due to risk aversion and planning difficulties (Moleiro Martins et al., 2023).

Inflation, as a core macroeconomic variable, also influences FDI. Low and stable inflation is typically interpreted as a signal
of macroeconomic stability, encouraging investment. However, high or volatile inflation undermines investor confidence,
increases the cost of doing business, and distorts relative prices, thereby discouraging long-term capital inflows (Heidarzadeh
& Salahi, 2019). The relationship may also be nonlinear—while modest inflation may be tolerable or even beneficial under
certain conditions, extreme inflation levels act as a deterrent to FDI.

Economic growth, reflected through GDP growth rates, is generally associated with increased market potential, higher
consumer demand, and better infrastructure, which collectively attract foreign investors. Still, the empirical evidence shows
mixed results. In some countries, economic growth has led to significant increases in FDI, while in others the impact has been
negligible due to structural and institutional bottlenecks (Hamid et al., 2022). Moreover, the reaction of FDI to changes in
economic growth may be asymmetrical—responding more strongly to positive changes than to negative ones or vice versa.

Finally, innovation plays a pivotal role in shaping a country’s FDI profile. In today’s knowledge-based economy, the ability
of a host country to support research and development, protect intellectual property rights, and foster a culture of innovation

can greatly influence the decisions of multinational enterprises. Countries that invest in R&D infrastructure and provide tax
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incentives for innovation are more likely to attract high-quality FDI (Ting et al., 2019). Furthermore, empirical studies confirm
that innovation positively correlates with inward FDI, especially in sectors such as manufacturing, information technology,
and green energy (Li et al., 2021; Shahabadi & Tavassolnia, 2021).

This study builds on these theoretical and empirical insights by employing a nonlinear autoregressive distributed lag model
(NARDL) with panel data to examine the asymmetric impact of macroeconomic variables—exchange rate, inflation, trade
openness, GDP growth, and innovation—on the flow of FDI in eight Middle Eastern countries over the period 2007-2022.
Given the political volatility and economic diversity in the region, this study offers a nuanced understanding of how these
variables function asymmetrically in shaping FDI dynamics.

Methods and Materials

The research utilizes annual panel data from eight Middle Eastern countries: Iran, Iraq, Saudi Arabia, the United Arab
Emirates, Kuwait, Oman, Qatar, and Bahrain. The study period spans from 2007 to 2022. The dependent variable is the inflow
of FDI, measured in current U.S. dollars. Independent variables include trade openness (measured as the ratio of trade to
GDP), exchange rate (real exchange rate index), inflation (consumer price index), economic growth (annual percentage
change in GDP), and innovation (proxied by R&D expenditure as a percentage of GDP).

The nonlinear autoregressive distributed lag model (Panel NARDL) is employed to capture both the short-run and long-
run asymmetric effects of the independent variables on FDI. Unit root tests (CADF) and the Kao cointegration test were
conducted to verify the stationarity and cointegration properties of the variables. The diagnostic tests for normality,
heteroskedasticity, and serial correlation confirmed the robustness of the model.

Findings

The results of the panel NARDL estimation indicate that trade openness, GDP growth, and innovation have a statistically
significant and positive impact on FDI. More importantly, both positive and negative shocks to these variables influence FDI
asymmetrically. An increase in trade openness or innovation leads to a stronger inflow of FDI, whereas a decline in these
variables results in a disproportionately larger negative impact on investment flows.

Conversely, exchange rate and inflation were found to have statistically significant negative effects on FDI. Both
appreciation and depreciation of the exchange rate reduce the attractiveness of the host country to foreign investors,
indicating that volatility and uncertainty are more detrimental than the direction of change itself. Similarly, both increases
and decreases in inflation were associated with reduced FDI, though the negative effect of rising inflation was more
pronounced.

The model’s adjusted R? value of 0.91 suggests a high level of explanatory power, meaning that 91% of the variation in FDI
flows is accounted for by the model. The findings underline the importance of accounting for asymmetries in macroeconomic
variables when formulating investment-related policies.

Discussion and Conclusion

The findings confirm that macroeconomic variables exert asymmetric effects on FDI in Middle Eastern countries, a fact
that underscores the complexity of investment behavior in this region. The positive relationship between trade openness and
FDI supports the liberal economic theory that greater integration into the global market boosts investor confidence and
facilitates cross-border investment. However, the asymmetry observed suggests that policy reversals or trade restrictions

may have disproportionately negative impacts.
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The results related to exchange rate align with the irreversibility hypothesis: both appreciations and depreciations
introduce uncertainty, which foreign investors generally avoid. This highlights the necessity for stable and predictable
currency regimes to foster a conducive investment climate. The adverse impact of inflation reinforces the importance of
macroeconomic stability. Countries with high inflation rates must prioritize price control measures to maintain investor trust.

Economic growth emerges as a consistent attractor of FDI. Countries with robust GDP growth offer expanding markets
and greater profit opportunities. However, the asymmetric response reveals that while positive growth attracts investment,
economic contractions can significantly deter inflows. This necessitates economic diversification and resilience planning to
shield the economy—and FDI—from downturns.

Innovation proves to be a decisive factor in attracting FDI, particularly in high-tech and knowledge-intensive sectors. The
positive and asymmetric impact of innovation highlights the growing relevance of intangible assets in global investment
decisions. Policymakers must thus focus on enhancing R&D capabilities, protecting intellectual property, and supporting
technological entrepreneurship.

In conclusion, this study contributes to the literature by providing evidence of asymmetric effects of macroeconomic
variables on FDI, using a robust panel NARDL approach. It emphasizes that one-size-fits-all policies are inadequate; instead,
adaptive strategies based on the specific direction and magnitude of macroeconomic changes are required. For countries in
the Middle East aiming to enhance their FDI attractiveness, it is crucial to prioritize macroeconomic stability, openness, and
innovation-led growth. These efforts must be accompanied by consistent, predictable, and transparent policy frameworks to

effectively harness the developmental benefits of foreign investment.
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Probability 0.106930
e

NARDL (g, ,3 1515 s g1l 3393 Jlo b cygejf - S

2 580 glad e 539 0 3) B (g0l ko (29,8 cpl sl iy /00 Sl g0l dan o Jleinl o)Ll &8 olosl 51 (V) S 5 (8) Jgde gl 4 4295 L

At Siasod 395 dgg pie g Jloy mije gyl b b, den




G100 g o 99

S5 42 g Loy
6)5193 50395 3y &5 cedbal L) ()l s b Jeolds cuite (golamdl MS (gla yaie 4 ol olis imgt opl 5 NARDL fil Jae 3)51)4. 51 ool pal

o1 4 355 ol B (clily 15 gl (ol laztls looygls Sette (558 15 (FDI) ()5 tes (6388l ol 3 (ol 2)l50 (S0 )3 5 loline i

b gy slaadl oll j5 .5 FDI s g cas o (Jglite ul).u‘.o o juxio (B (shie g Cuto Sl 45 Caul QT 150 g FDI p3 layuiie ol oy liel <l 3l

o9 5k asli d il a8 clssSa tilesgs H13S 15U FDIL bys o peite ol (iie ot g Cate Sllug o a5 3l lis ks (TRO) ()b (1390 5b yogas 5
oo 3l 2Bl b (sloystS o 1y o)l Slssean FDI g Mol )5 (g (sloy s b il ol sl 4l FDI y iio 56 o] (lS 5 e 136 (555
30 Ohlen g cple Liagh wodleay (Tariq et al., 2023) aulei o a1y ()8 LIS Gl 5 LS o bl Sla 55 oz ,d e )lie (sly (i
(Ma'in et al., 2020) casl 25 £ )3Salo s 3939 LEalsEl 5 wie Jolss 31 S coobatdl oo jb &5 3l bt

FDI y; (ite b 9 0 ) ¢ (s g Cuto Sllugs 4S5 psbas g FDI (e g piite ol o ogSine alay 3929 5l (S Joo gl (EXR) 5yl ¢ 3,90 2
Sl IS e B (8 Spsmc il 5 05 2Bl > Slipaoll s I3l cnge (20 e 5 8l ) ) &5 Cblug o sl o Sl ey () bl
Cosl B dilopus i 53 05}l Jolos 51 e 5] 55 llugs 0l L5 &S Gl gunad lSad 5 53] i oz Sllas b b ol Sedee ik 4 399
Moleiro Martins et al., ) wles,S (5,135 FDI 5 )1 5 5l cate (s3] () lKa 5 et lo 53 g0 dalllas siilo la jimgsy (5 p ¢ Jilie > (Azhar et al., 2015)
3l 55 ol 53 soBly 5ol 9 e 5 g Sllllas 5 el 3yl 55 51 ealizal ) i Vil glis oyl oS (2023

oo iuad _oosas o Liali3l 45 amd o olts adl ol sl 4zl FDI sln o )blins 5 Lito 51 esnelS (sl it 1,505 Sy lsisa 3o (INF) o5
Oz Oy Sllle b o cul Sl e Spate ik & 09y 311y (2B (IS Al pus s )3 9 355 00 (g3baBl Sy G319 55wk pus (ABly 551 L2l
5 o adllae wgMea, (Heidarzadeh & Salahi, 2019) 5,ls FDI > 5 aag BB Lo 5 ey &5 aioh lis a8 5y lgsean (Mo g 0dljyh iy
(Lietal, 2021) w5 oo palp (25 )l elopw palts (sl omslio dinej ooy 5 J S alox 3l (solaidl s o o) 48T 55 oy \San

ol 53l dnasg il g )lai oo b gl ) ool FDI ln o loline 5 st 1 eyl 5 puiio o) 45 391 o 51 S oaidly (EG) (oolasil 05 390 55
A8 o byl Colie (2B IS ale s (sl 5 WS o Jos g (slab )] g S oy 3 S50 SLlE Gl I sl plgisa (golatdl ad) &S]
Jae 5l (Hamid et al., 2022) cusl ansgi Jb 3 sloysS 13 (2l (o liSaslopes ity Jelgs ) (S coobatdl 05, oS 038 o 05T 35 oS0 9 dpo> oy
Zhou et ) cul bagye ()6 (651880l yu ial33] g 4ilyglgs 3, Shas b o jobody (o3laidl Wby cBbanwg (slayguiS (5 oS 3y lis o) Kod g 95 adllas 35 055
(al., 2019

ORIB 3 xly M S 5 yiagesd 4,k b Billao 4Bl cpl 29 FDI e Joline g e 31 (sl IS ,5b slapisio J) (o olsieas s (INN) ol
2 SlosiiS s 5 181 8 g dnngi g e (slaaiyja Al ()15 sloailhe o S o b 3 o)lSen 5 (9oLl i gl sl oy Dl g (6y90¢

lSen g Si adlls s Ul cloimgdy izmes (Shahabadi & Tavassolnia, 2021) kS e iy )l i8S ale s (sl bysS conlie gl

ol g 03)9] w2l 1) M ol psie o g Cato ul,&b&&w Ol sl ) Kad g oy (g )as Lo ls 5l 48,5 a8 Jimes opl yd 48,54 NARDL Jas
G (i b custe) (ooliaidl S'g g9 b camlie Aiilgny LISl 398 0 crgo Jdo (Sig ol (Shin et al., 2014) sz oy)lizel @l sl cpl & sl o3l

395 Al ol e (oolaiBl L3 o b )81 Lol sl gllae lydlio (gl ol a4 conl (Sow GaoolisS o 55l 5 (il (Jlo lgis 4 diad &) gl sl j> (Jslate




Slwlxo yigd 9 Jbo 90! 45 Il

1y ailoys g3 b 299 1l 8 50 ayiiio (S (osSne b (lite (15 &5 4B S 8 dngi 250 55 ylSe 5 Slo sz Slalllas 5 Los iz Amd e 2alS |, FDI
(Haug et al., 2023) 55l3,S" oy

s

oo 2,Shas 0925 | 65350 ik dbyitio 56 390 A 1 itee (9 W1 L oy (Sloaiily 0B g2 09Mle il cul gl CdS s sgsae
Ol 5 o o (28 )8 (1S 5 sl 5l Cales ) £ et pyg S 5 ool slauslis (gl (sl G 5 03,5 oal3 FDI G )5 oM
sl oS sl gligy 5 okl ccooles Lyl 4 ol 5 simin (shonsy FDI el 1 el gast s

Lol s 1] iyl o (gloyguiS > FDI py (aliatl 8" slopoitio b 31 328> (5 gees NARDL iy (st 5l onlimal b 03,8 (0305 e 51 e simgy (]
5 Geid sz wile (3Rl sla sy Sl cage (sl wle bojpite (B gl oo 5 oIS (slodl> 3958 s el 035 dalye 3 alacadgine b
ols wle sloinl g ol ((odles Jolge g 00ly jl )8 jlas we 1) golaiBl (gl jusio Lois yidgly cpad il 0dly yialS' |y (6450 3l) s sl (Sow &S 2545 03t danwgs
5l S g Etasily (slatiny Sy sl (5o &S b 39058 VYV b YooY 4y adllan iloj 093 g ilos Blod Jio 3 Sl gebas g lyaS S« slios
8l 48,55 ks 1,

Sl Ggi> wph (lpeSs [asls Al (ool (slapuite solail (S sloyuito oMo ¢ ST Slillas )3 39 00 Sl hagR ol sl Sl (sl
I Bl b Ly B slaosls jl osliazl cpizmon 95 wal ) FDL  jige Jalse 5l (g aale 205 b sigd Jus o)l (slaial 5 (Sin )8 slagadls 55 g ¢ goliw S
Jb 5 @blie 503 9 aileygls (slaygiS (e (ke Slalllas 398 o0 oy «oleg ) S S8 ying 1y il (glay9uiS (e (o)l Lo (Seal Hlgi o a9l ol
395 o FDT () g (gladlato 316 2,8 ol (B30 b (Brdosi gl 43b) anugs

a5 (G554 1y gt golatil S Lo cism ) S tsloses sy Gy ST (sl 4y sl liaygls (gl ypuiS )35l 85 ] o 5 Sl imay ol
(sl slaliey; Coghs (gl tle> (slacuslu (Sl 258 (e ol )l 518 5 gl Gl Gl (slasl ub; )5 S8 ) 5 ol & s
ORIB > sl (18 Wl oo Blad Jlo (sladles sl g (2B IS Hlos | cblis (dly G5B sl 53l d9:00 ¢S S lge (IS (gl ST sblis b

el Jy55 1 o3l Capat] ) aiaie (3Ll g asloos S0 Ll 1 S (0latBl (oS S slocuslins & g g 4 S i) FDI (], ailaie coglis
‘_’,@M‘ .'93 QS)LM':UQ
00,8 o) LSy i By eled dllie opl (5,155
S8 g Sl
23,5 50 (1,8 5 Sis wly )b Lo ay il cnl Ulye (b 3 & SluS (oo )
&8lo 2l
)l 339 (o 2LaS S gud il adlllas ploal o
b Colos




G100 g o 99

W 025190
Cowl oJJ“))f C.;Q%LC) £M>| Jy‘ 9 L)A)‘V goLoa L}“‘hﬁ}" U’.I Pl?ol »

References

Azhar, A., Ullah, N., & Malik, Q. A. (2015). Effect of Exchange Rate Volatility on Foreign Direct Investment in Saarc Countries. Middle-East
Journal Of Scientific Research, 23(2), 350-356ER -.

Hamid, I., Alam, M. S., Kanwal, A., Jena, P. K., Murshed, M., & Alam, R. (2022). Decarbonization pathways: the roles of foreign direct
investments, governance, democracy, economic growth, and renewable energy transition. Environ. Sci. Pollut. Control Ser., 29(33),
49816-49831. https://doi.org/10.1007/s11356-022-18935-3

Haug, A. A., Nguyen, A. T., & Owen, P. D. (2023). Do the determinants of foreign direct investment have a reverse and symmetric impact
on foreign direct divestment? Empirical Economics, 64(2), 659-680. https://doi.org/10.1007/s00181-022-02263-z

Heidarzadeh, T., & Salahi, J. (2019). Examining the Impact of Macroeconomic Variables on Foreign Direct Investment. Fourth National
Conference on Management, Accounting, and Economics with Emphasis on Regional and Global Marketing.

Jalali, O., Ansari Samani, H., & Hatefi, M. (2017). The Effect of Political Risk on Foreign Direct Investment in Iran. Quarterly Journal of
Economic Growth and Development Research, 8(29), 157-174.

Li, B., Chang, C. P., & Zheng, M. (2021). Assessment of innovation and foreign direct investment: An investigation of OECD countries. Pacific
Economic Review, 26(3), 392-403. https://doi.org/10.1111/1468-0106.12346

Ma'in, M., Nordin, N., Aminuddin, Z. M., & Isa, S. S. M. (2020). The linkage between foreign direct investment and macroeconomic
indicators. Smart Journal of Business Management Studies, 16(2), 88-95. https://doi.org/10.5958/2321-2012.2020.00019.6

Madani, G., & Madani, G. (2020). Examining the Impact of Human Capital on Foreign Direct Investment. Fourth Conference on Management,
Economics, and Accounting Studies with an Industry-Oriented Approach.

Moleiro Martins, J. e., Azeem, G., Mario ' Nuno, M., Syed Arslan, H., & Sareer, A. (2023). Do economic freedom, innovation, and technology
enhance Chinese FDI? A cross-country panel data analysis. Heliyon, 9. https://doi.org/10.1016/j.heliyon.2023.e16668

Shahabadi, A. H. Z.,, & Tavassolnia, A. (2021). The Impact of Innovation Components on the Inflow of Foreign Direct Investment.
Macroeconomics Research Journal, 16(32), 249-270.

Shin, Y., Yu, B., & Greenwood-Nimmo, M. (2014). Modelling asymmetric cointegration and dynamic multipliers in a nonlinear ARDL
framework. In Festschrift in honor of Peter Schmidt (pp. 281-314). https://doi.org/10.1007/978-1-4899-8008-3_9

Tarig, G., Sun, H., Fernandez-Gamiz, U., Mansoor, S., Pasha, A. A, Ali, S., & Khan, M. S. (2023). Effects of globalization, foreign direct
investment and economic growth on Renewable electricity consumption. Heliyon, 9(3), el14635.
https://doi.org/10.1016/j.heliyon.2023.e14635

Ting, Z. T., Sheng, H. Y., & Hong, W. (2019). Tax preference, R&D and innovation quality: an empirical study based on the mediating effect
model. 2019 International Conference on Strategic Management.

Zhou, C., Hong, J., Wu, Y., & Marinova, D. (2019). Outward foreign direct investment and domestic innovation performance: Evidence from
China. Technology Analysis & Strategic Management, 31(1), 81-95. https://doi.org/10.1080/09537325.2018.1485890



https://doi.org/10.1007/s11356-022-18935-3
https://doi.org/10.1007/s00181-022-02263-z
https://doi.org/10.1111/1468-0106.12346
https://doi.org/10.5958/2321-2012.2020.00019.6
https://doi.org/10.1016/j.heliyon.2023.e16668
https://doi.org/10.1007/978-1-4899-8008-3_9
https://doi.org/10.1016/j.heliyon.2023.e14635
https://doi.org/10.1080/09537325.2018.1485890

