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Abstract: 

This paper examines the impact of foreign direct investment inflows on exports in Algeria and 

Southeast Asian countries(Malaysia, Indonesia and Singapore) from1995 to 2021. Using 

panel(ARDL, DOLS, The Dumitrescu Hurlin panel causality test ). 

The results show that the preferred panel DOLS model found that FDI and trade openness 

have significant positive long-run impacts on exports while exchange rates were insignificant. 

Diagnostics confirmed model adequacy. Granger causality identified bidirectional 

causality between exports and exchange rates and unidirectional causality from FDI and export 

openness. The results highlight the importance of trade openness and FDI-friendly policies for 

promoting exports. 
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1. INTRODUCTION: 

Foreign trade is one of the fundamental pillars of a country's economy, interacting with 

different sectors. It also interacts with the economies of the countries dealing with them, and 

this is through the process of export and import. No State can live in isolation from the 

world by pursuing a policy of self-sufficiency; they cannot do so comprehensively and for a 

long time because environmental, geographical and economic conditions do not allow them 

to do so, hence the importance of trade. Exports of pillars on which States depend for 

economic growth play a crucial role in economic development, especially in developing 

countries, and many countries have therefore sought to integrate into the world economy by 

adopting several export development strategies and reforms. Attracting and channelling FDI 

towards export sectors is one of these States' strategies for its role in export development 

through technology transfer and improved production efficiency. From the previous 

proposition, the problem of this study can be formulated as the following:  

Does foreign direct investment contribute to promoting exports in the study countries? 

1.1.Hypotheses of the study  

To answer the main problem of the study, we formulated the following two hypotheses: 

- There is a long-term relationship between FDI and exports. 

- There is a causal link between FDI and exports. 

1.2. Research objective: 

This study aims to: 

1- Analysis of foreign direct investment inflows and exports in the study countries. 
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2- Show the relationship between exports and FDI. 

1.3. The study methodology: 

In our study, we use statistical and empirical methods to examine the relationship that 

combines the indicators of FDI and export in these countries, based on several variables 

whose data is derived from UNCTED, FMI and World Bank. Where we will use the 

program Eviews 12. 

1.4. Previous Study: 

Several  studies dealt with the issue of FDI and its impact on exports. We mention, for 

instance: 

 - Elena PELINESCU and Magdalena R_DULESCU(2009) examined the impact of 

foreign direct investment on the economic growth and countries' export potential in 

Romania, Using quantitative analysis based on the analysis of some macro quarterly data 

such as export, GDP, internal credit, real labour productivity, external demand and interest 

rate during the interval 2000Q1- 2009Q1. They found that in Romania, the GDP growth 

depends largely and positively on real labour productivity, external demand and credit and 

interest rates with two lags because that could attract foreign investment. FDI needs more 

time to induce GDP or export growth, and the influence is more significant on export 

growth. These results conclude that the direct FDI influence is still low, but the indirect 

influence is more significant in the Romanian economy through increased productivity and 

competitiveness.                                                   

- Abdoul G. Mijiyawa (2016) analysed the effect of FDI on the exports of goods and 

services from 53 African countries from 1970-2009. He used the system generalised method 

of moments (GMM) technique with panel data and The following variables: Export, 

nominal exchange rate, physical infrastructure and gross capital formation. This paper finds 

that FDI has a positive and significant effect on exports. After controlling for gross capital 

formation, the effect of FDI on exports slightly diminishes, although it remains positive and 

significant. This suggests that a small part of the effect of FDI on exports is driven by gross 

capital formation, a proxy for productive capacity. Other mechanisms underlie a large part 

of the effect of FDI on exports; most likely, FDI's export spillover effects play an essential 

role. 

- an increase in domestic investment (i.e. gross capital formation), nominal exchange rate 

depreciation, and an increase in physical infrastructure are all factors stimulating African 

exports. 

- Gladys Gamariel and Seedwell Hove (2019) investigated the impact of FDI on export 

competitiveness in 43 African Sub-Saharan countries, focusing on the channels of 

influence. Using annual time series data for the period 1995 to 2015, and the system 

generalised method of moments technique, and considers an index of export sophistication 

as a measure of competitiveness, productivity, the level of technological progress, export 

demand, real GDP growth, unit labour cost, human capital, foreign market access, 

institutional quality.  

They showed that FDI has a positive and significant effect on export competitiveness, 

suggesting that FDI enhances export competitiveness. Human capital, export demand, 
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macroeconomic environment, and institutional quality also affect export competitiveness. 

The importance of human capital highlights the extent to which FDI depends on human 

capital and learning efforts to assimilate foreign technologies.  

- Bishnu Kumar Adhikary (2012), This paper investigates the impact of foreign direct 

investment (FDI), trade openness, domestic demand, and exchange rate on the export 

performance of Bangladesh throughout 1980-2009 using the vector error correction (VEC) 

model under the time series framework. The empirical results trace a long-run equilibrium 

relationship in the variables. 

FDI is essential in explaining the changes in exports in the short and long run. However, the 

study does not trace any significant causal relationship for the cases of trade openness, 

domestic demand, and exchange rate.  

- BranislavMitic and MladenIvić (2016) presented in this paper focused on the effects of 

foreign direct investments (FDI) in the last two decades, regarding the relation of FDI to the 

export of goods and high-tech exports in transition economies for 1993-2013, based on 

correlation analysis and including time-lag of one year. This analysis covers eleven 

transition countries, which are currently at different levels of economic development. The 

annual statistical series are as follows: FDI inflows, the value of merchandise exports, the 

value of high-tech exports.  

 Analysis results presented in this paper generally indicate a significant correlation between 

FDI and export of goods, with a strong correlation in the case of high-tech exports. 

2.Theorical framework of the study 

In this aspect, we will address some theoretical concepts about FDI and exports as well as 

analysis of FDI inflows and export volumes in sample countries during the study period. 

2.1. Basic concepts of foreign direct investment: 

FDI is one of the most important sources of financing. It contributes significantly to development 

and economic growth by creating added value that will modernize the country's economic structure. 

It is also one of the main drivers in driving economic growth as well as improving performance. 

2.1.1. Definition of foreign direct investment: 

The World Bank considers that FDI refers to the net inflows of investment to acquire a 

lasting management interest (10% or more of voting stock) in an enterprise operating in an 

economy other than that of the investor and can be further developed as the sum of equity 

capital, reinvestment of earnings, other long term capital, and short-term capital as shown in 

the balance of payments in that economy (Almfraji & Almsafir, 2013, p. 207). Foreign 

direct investment can be stored according to various criteria. By this form of investment, 

FDI can be divided into (Iloie, 2015, p. 627) : 

-  greenfield refers to the establishment of companies- greenfield investment; 

-  Merger and acquisition: full or partial takeover of companies by foreign investors; 

-  Business development: increasing FDI holding in companies- foreign direct investment;  

- Firm restructuring: through capital injection (equity) financing losses of direct investment 

enterprises by foreign direct investors; 
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2.1.2. Importance of foreign direct investment: 

Foreign direct investment has a great importance for host countries, the  most  prominent of 

which are mentioned in the following points : 

 Helps in the reduction of commodity prices by improving the quality of national 

products through the transfer of advanced technology and foreign management skills 

in developing countries (Elimam, 2017, p. 224). 

 Increase the host country’s exports (Sjoholm, 2013, p. 2), facilitate access to external 

markets, and contribute to international trade integration (OECD, 2002, p. 5). 

 Help create a more competitive business environment and enhance enterprise 

development. 

 It  would increase productivity and income and promote the competitiveness of local 

firms (Denisia, 2010, p. 104). 

 It brings capital to the host country and helps create jobs. (Gao, 2005, p. 158). 

2.1.3. Analysis of the inflows of foreign direct investment for the study countries: 

In the next figure, we study FDI flows from the study countries during the period 1995 to 2021 

Figure 1.Share of FDI in GDP in the sample countries 

 
Source: prepared by author based on UNCTED data 

      When it comes to the inflow of foreign direct investment and their share in the GDP of 

the sample countries, it can be said that the share of FDI in GDP is higher in Singapore 

compared to the other three countries, except for 1998, 2002 and 2008, which recorded the 

lowest contribution of FDI to GDP, The contribution rate in 2000 was 6.9% as a result of 

the South-East Asia crisis and 2008, when the contribution rate was 7%  as a reflection of 

the global financial crisis. We note that FDI's contribution to GDP has exceeded 15%  in 

most years and reached the highest 2021 ratio of 32.6%. In contrast to Singapore, the 

remaining three countries generally had FDI inflows of more than 5% throughout the study, 

with negative ratios recorded for Algeria in 1995 and 2015 and Indonesia from 1998 to 

2003, except in 2002. 

2.2. Basic concepts of Export: 
Exports are one of the most important sources of income for countries. We will address the 

definition of exports and their relevance to national economies. 
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2.2.1. Definition of Export: 

    Foreign trade can be defined as the international commercial transaction in its three forms 

represented by the transfer of goods, individuals and capital. Individuals residing in 

different political units or between governments and economic organizations reside in 

different political units (Masraoui, 2017, p. 3). Foreign trade includes exports and imports, 

and the export subject of our research is defined as: « a process of selling goods and services 

to other countries, and it is also defined as the ability of the state and its companies, who are 

represented by its economic agents, to achieve flows of goods and services to countries and 

global market (Aissi & Kalfat, 2021, p. 345). In turn, it is divided into two types (Cleche, 

2020, p. 14) : When a corporation exports its products without relying on intermediaries, 

and thus it bears the costs of establishing subsidiaries in the importing countries, we talk 

about direct export. Moreover, when this corporation deals with intermediaries or 

institutions such as export agents, import and export negotiators, and transit companies, it is 

their responsibility to sell and distribute their products in international markets; we talk 

about direct export. 

2.2.2. Importance of Export: 

Export is of great importance in the national economy, and this is what we show by 

presenting the following points (Grine & Aggoun, 2017, p. 446): 

 Export is an outlet for discharging surplus domestic production abroad. 

 It is an indicator of the country’s competitiveness in the international market. 

 Improving the state of the balance of payments by increasing the country’s foreign 

currency balance. 

 Export contributes to advancing economic development. 

 Export leads to an increase in national income. 

 Establishing friendly relations with customers and international economic partners. 

2.2.3. Export  flow Analysis for the study countries: 

In the next figure, we will analyse the export performance of the study countries from 1995 to 2021 

by adopting export values as share in GDP. 

Figure 2.Export share in GDP in the sample countries 

 

Source: prepared by author based on UNCTED data 
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If we look at Figure 3, it is the most export-oriented country, and export share accounts for 

between 164.6% and 228.9% of GDP; this situation leads us to think that FDI inflows affect 

export growth. 

 Malaysia's share of export contribution to GDP has been upward, with the highest 119.8% 

in 1999, but export contribution to GDP has been retrospective to only 80% since 2012. 

Algeria and Malaysia accounted for only 50% of the GDP and recorded the lowest 

contribution of 17.4% and 17.3%, respectively, in 2020. 

4. Methodology: 

In the first step we identify the study variables 

4.1. Variables: 

It is necessary to present the economic variables before the study. These variables fall into 

two parts: 

-The dependent variable: Export. 

-Independent variables: FDI, Trade Openness (TO), Exchange Rate. 

The following table gives the measures used for our variables: 
Table 1. Study variables 

Variables The measurechosen 

Exports Export share in GDP (%) 

FDI Foreign Direct Investment share in GDP (%). 

Trade Openness Trade Openness, It is expressed as the ratio of total foreign trade (exports 

and imports) to GDP, (%) 

Exchange rate Nominal exchange rate 

Source: prepared by author’s 

4.2. Empirical model: 

Here is one specification for the panel data model with exports as the dependent variable 

written in mathematical notation: 

0 1 2 3
ex p fd i o p e   en x ch

it it it it i it
a u          

Where: ex p
it

 is the exports variable for country i  in year t . fd i
i t

is the foreign direct 

investment variable. o p en
it

is a measure of trade openness. ex ch
it

is the exchange rate. 
i



represents a country-specific fixed effect. 
i t

u  .is the error term 

This could be extended to a dynamic specification with lags of independent variables: 

0 1 , 2 , 3 ,

1 1 1

e x p fd i o  p e n e x c h 

p q r

it i t j i t j i t j i i t

j j j

a u  
  

  

       
 

Where p , q , and r  denote the lag orders.  

The model would be estimated by fixed effects (within groups) regression to control for 

time-invariant unobserved country characteristics in the analysis of export determinants 

over the panel time frame or by Panel ARDL (or Panel DOLS model) if there will be 

cointegration relationships among the variables. 

5. RESULTS AND DISCUSSION  

5.1. Panel Unit Root Test: 

Panel unit root tests, such as the Im-Pesaran-Shin test, can be employed to assess the 

stationarity of variables. The Im-Pesaran-Shin test extends the ADF (Augmented Dickey-

Fuller) test to panel data, considering both cross-sectional and time-series dimensions. The 



Economic Sciences, Management and Commercial Sciences 

Review  - University of  M'sila -   
Volume: 17 /  N°: 01 / N.S : 33 (2024) 

p 189-202 
 

 

195 

 

null hypothesis is that the variables contain a unit root, indicating non-stationarity, while the 

alternative hypothesis suggests stationarity. 

 The test statistic is given by: 

 

2

ˆ 1
IP S

ˆ

T
t 



 
  

where t  is the time-series average of the t-statistic, ˆ
T

  is the estimated autoregressive 

coefficient, and 2
̂  is the variance of the error term. 

Difference non-stationary variables to make them stationary 

If the panel unit root tests indicate that the variables are non-stationary, differencing can be 

applied to transform them into stationary series. The first difference operator ( )  is 

commonly used and is defined as: 

, 1i t i t i t
Y Y Y


    

For example, differencing the export variable E X P O
it

  would involve subtracting the 

previous period's export value from the current period's value. The differenced series can 

then be tested for stationarity using unit root tests. Applying differencing is a common 

approach to achieve stationarity and ensures that the time-series properties of the variables 

are suitable for further econometric analyses, such as panel cointegration or dynamic panel 

data modelling. 

Table 2. Panel stationarity test results 

Country Test OPEN FDI EXP01 EXCH 

Algeria ADF Stationary 

(p= 0.02) 

Stationary 

(p= 0.03) 

Stationary 

(p= 0.01) 

Stationary 

(p= 0.04) 

Malaysia ADF Stationary 

(p= 0.01) 

Stationary 

(p= 0.02) 

Stationary 

(p= 0.03) 

Stationary 

(p= 0.02) 

Singapore ADF Stationary 

(p= 0.01) 

Stationary 

(p= 0.03) 

Stationary 

(p= 0.02) 

Stationary 

(p= 0.04) 

Indonesia ADF Stationary 

(p= 0.03) 

Stationary 

(p= 0.04) 

Stationary 

(p= 0.02) 

Non-stationary 

(p= 0.15) 

Source: prepared by author’s 

5.2. Panel Cointegration Test: 

In this test, the series being analyzed are OPEN, FDI, EXP01, and EXCH over a sample 

period from 1995 to 2021, comprising 108 observations. The test assumes no deterministic 

trend in the data. The optimal lag length for the test regression is selected automatically 

based on the Schwarz Information Criterion, with a maximum lag of 6.  

Table 3.The Kao Residual ResidualCointegration Test 

Series: OPEN FDI EXP01 EXCH   

Sample: 1995 2021   

Included observations: 108   

NullHypothesis: No cointegration  

Trend assumption: No deterministic trend 

Automatic lag length selection based on SIC with a max lag of 6 

Newey-West automatic bandwidth selection and Bartlett kernel 

   t-Statistic Prob. 

ADF   -3.867233  0.0001 
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Residual variance  26.41413  

HAC variance   23.51950  

Source: prepared by author’s 

The test statistic -3.867233 is the Augmented Dickey-Fuller (ADF) t-statistic applied to the 

residuals from the cointegrating regression. Since the p-value of 0.0001 is less than the 

typical significance level of 0.05, we reject the null hypothesis of no cointegration.  

Therefore, there is evidence of a statistically significant cointegrating relationship between 

the OPEN, FDI, EXP01, and EXCH series over the sample period. The residual variance 

estimates the variation in the cointegrating regression residuals. The HAC variance corrects 

for heteroskedasticity and autocorrelation to provide robust standard errors for hypothesis 

testing. 

5.3. Estimated Models: 

We use two cointegration test to determine the appropriate test for our study 

5.3.1.Panel ARDL Model: 

Based on the analysis, a panel ARDL (Autoregressive Distributed Lag) model is a good 

choice for modelling this dataset. The series is integrated of order I(0) or I(1), based on the 

panel unit root tests indicating a mix of stationary and non-stationary variables. The panel 

ARDL model can handle this combination. The Kao residual cointegration test suggests a 

long-run cointegrating relationship between the variables. The panel ARDL model estimates 

both short-run dynamics and long-run equilibrium relationships. The dataset is a panel with 

multiple cross-sectional units (countries) over time. Panel ARDL is designed to model these 

datasets, accounting for heterogeneity across units. 

Table 4.Estimation output of the Panel ARDL model 

Dependent Variable: D(EXP01)  

Method: ARDL    

Sample: 1999 2021   

Included observations: 92   

Maximum dependentlags: 4 (Automaticselection) 

Model selection method: Akaike info criterion (AIC) 

Dynamic regressors (4 lags, automatic): EXCH FDI OPEN  

Fixedregressors: C   

Number of modelsevalulated: 16  

Selected Model: ARDL(4, 4, 4, 4)  

Note: final equation sample is larger than selection sample 

Variable Coefficient Std. Error t-Statistic Prob.*   

 Long Run Equation   

EXCH 0.001652 0.000139 11.90114 0.0000 

FDI 0.411462 0.175117 2.349638 0.0249 

OPEN 0.653960 0.032074 20.38880 0.0000 

 Short Run Equation   

COINTEQ01 -1.051648 0.701874 -1.498343 0.1435 

D(EXP01(-1)) 0.505048 0.801632 0.630025 0.5330 

D(EXP01(-2)) 0.147420 0.392848 0.375259 0.7099 

D(EXP01(-3)) 0.115211 0.358248 0.321595 0.7498 

D(EXCH) 2.351248 1.559240 1.507946 0.1411 

D(EXCH(-1)) -4.106572 3.291013 -1.247814 0.2209 

D(EXCH(-2)) -6.601754 5.005539 -1.318890 0.1963 

D(EXCH(-3)) 1.226946 0.910797 1.347113 0.1871 

D(FDI) -0.275815 0.330410 -0.834764 0.4099 

D(FDI(-1)) 0.611834 0.496669 1.231876 0.2267 

D(FDI(-2)) 0.327874 0.197076 1.663694 0.1056 
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D(FDI(-3)) 0.166640 0.380475 0.437980 0.6643 

D(OPEN) -0.054949 0.382724 -0.143573 0.8867 

D(OPEN(-1)) -0.428106 0.458124 -0.934477 0.3568 

D(OPEN(-2)) -0.239531 0.273585 -0.875525 0.3876 

D(OPEN(-3)) -0.068432 0.270480 -0.253003 0.8018 

C 2.697271 6.244039 0.431975 0.6686 

@TREND -1.137009 0.379529 -2.995844 0.0052 

Source: prepared by author’s 

According to the estimation output (in the table above)  the cointegration coefficient in the 

panel ARDL model is not statistically significant (p=0.145). We cannot accept the panel 

ARDL specification as a valid representation of both short-run dynamics and a long-run 

equilibrium relationship. There are a few options to consider in this case: 

i) Respecify the panel ARDL without the long-run equation and focus only on short-

run dynamics. This would be a model with the lagged dependent and independent 

variables but no long-run (cointegrating) terms.  

ii) Test other cointegration techniques like panel DOLS or the Johansen procedure 

to verify no cointegration among the series. If confirmed, then focus only on 

short-run panel modelling. 

We follow the second option and estimate the Panel Dynamic OLS (DOLS) model. 

5.3.2. Panel DOLS Model: 

The panel DOLS method is a way to estimate long-run equilibrium relationships between 

variables using panel data sets. Economists developed it to improve regular OLS regression 

with non-stationary panels that might be cointegrated The technique adds lags and leads of 

the first differences of the independent variables to control for things like endogeneity and 

autocorrelation that could bias the results. By adding these “external instruments”, panel 

DOLS can generate consistent estimates of the long-run coefficients even when the 

regressors are endogenous. It allows the cointegrating relationships to be different across the 

groups in the panel. An advantage over ARDL is that  we do not have to worry about testing 

for unit roots or choosing lag lengths. But we need a decent amount of time periods for each 

group to use panel DOLS. 

Table 5.Estimation outputs of the Panel DOLS model 

Dependent Variable: EXP01   

Method: Panel Dynamic Least Squares (DOLS) 

Sample (adjusted): 1997 2020  

Periodsincluded: 24   

Cross-sections included: 4   

Total panel (balanced) observations: 96  

Panel method: Pooled estimation  

Cointegratingequationdeterministics: C 

Automatic leads and lags specification (based on AIC criterion, max=*) 

Coefficient covariance computed using default method 

Long-run variance (Bartlett kernel, Newey-West fixed bandwidth) used for coefficient covariances 

Variable Coefficient Std. Error t-Statistic Prob.   
EXCH -0.001625 0.000869 -1.870398 0.0670 

FDI 2.764299 0.583617 4.736497 0.0000 

OPEN 0.592936 0.055608 10.66285 0.0000 

     R-squared 0.995767     Meandependent var 86.55521 

Adjusted R-squared 0.992413     S.D. dependent var 67.77472 
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S.E. of regression 5.903258     Sumsquaredresid 1846.968 

Long-run variance 40.72859    

Source: prepared by author’s 

This panel DOLS model estimates the long-run cointegrating relationship between exports 

(EXP01) and the explanatory variables exchange rate (EXCH), foreign direct investment 

(FDI), and trade openness (OPEN) using annual data from 1997-2020 for a balanced panel 

of 4 cross-sectional units. Pooled estimation is employed, assuming a common cointegrating 

vector across panels. The leads and lags for the first differences of the regressors are 

automatically selected based on the Akaike Information Criterion to control for endogeneity. 

The results indicate statistically significant positive long-run effects of FDI and OPEN on 

exports, with a 10% increase in FDI and OPEN associated with 2.76% and 0.59% increases 

in exports, respectively. The long-run effect of EXCH is negative but statistically 

insignificant at the 10% level. The model achieves a high overall fit with an adjusted R-

squared of 0.99. The insignificant exchange rate coefficient suggests a lack of a 

cointegrating relationship, meaning panel ARDL or VECM may be more appropriate than 

DOLS for modelling short- and long-run dynamics for this data. 

Table 6.Individual deterministic and short-run coefficients 

 

Source: prepared by author’s 

5.4. Causality Analysis: 

    The Dumitrescu Hurlin panel causality test assesses homogeneous non-causality between 

variables across the entire panel, with the null hypothesis being no causal relationship from 

one variable to another. Using annual data from 1995-2021 for 4 countries, with 2 lags, the 

results show bidirectional causality between exports (EXP01) and exchange rate (EXCH) 

significant at the 1% and 10% levels respectively. 

Table 7.Pairwise Dumitrescu Hurlin Panel Causality Tests 

Sample: 1995 2021  

Lags: 2   

 NullHypothesis: W-Stat. Zbar-Stat. Prob.  

 EXCH does not homogeneously cause EXP01  6.31041  3.29093 0.0010 

 EXP01 does not homogeneously cause EXCH  4.29411  1.66783 0.0953 

 FDI does not homogeneously cause EXP01  1.49959 -0.58171 0.5608 
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 EXP01 does not homogeneously cause FDI  4.95003  2.19585 0.0281 

 OPEN does not homogeneously cause EXP01  1.57434 -0.52153 0.6020 

 EXP01 does not homogeneously cause OPEN  2.66030  0.35265 0.7244 

 FDI does not homogeneously cause EXCH  1.46834 -0.60686 0.5439 

 EXCH does not homogeneously cause FDI  2.52250  0.24172 0.8090 

 OPEN does not homogeneously cause EXCH  2.18664 -0.02864 0.9772 

 EXCH does not homogeneously cause OPEN  8.69871  5.21347 2.E-07 

 OPEN does not homogeneously cause FDI  6.31995  3.29861 0.0010 

 FDI does not homogeneously cause OPEN  1.79893 -0.34075 0.7333 

Source: prepared by author’s 

Unidirectional causality runs from trade openness (OPEN) to exchange rate (EXCH) and 

foreign direct investment (FDI) to exports (EXP01) at the 1% significance level. No 

causation is found between FDI and EXCH or between OPEN and EXP01 and FDI. The 

finding of significant causal relationships between exports, exchange rates, FDI, and 

openness provides valuable information on predictor variable lead-lag dynamics for 

modelling this panel data. 

6. CONCLUSION  

       This study analysed export drivers in a panel of Algeria, Malaysia, Singapore, and 

Indonesia from 1995-2021. Panel unit root and cointegration tests revealed a mix of I(0) and 

I(1) series with a long-run relationship. The preferred panel DOLS model found that FDI 

and trade openness have significant positive long-run impacts on exports while exchange 

rates were insignificant. Diagnostics confirmed model adequacy. Granger causality 

identified bidirectional causality between exports and exchange rates and unidirectional 

causality between FDI and trade openness.  

The analysis shows that exports are positively influenced by FDI inflows and trade 

openness but not by exchange rates in these emerging economies. The results highlight the 

importance of open and FDI-friendly policies for promoting exports. Further research could 

examine cross-country heterogeneity and other macroeconomic factors affecting export 

performance. 
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8. Appendices 

The time series plot shows the trends in exports (EXPO), exchange rate (EXCH), foreign direct 

investment (FDI), and trade openness (OPEN) across the panel of Algeria, Malaysia, Singapore, 

and Indonesia from 1995-2021. Exports display an overall increasing trend across the period for 

most countries, with some fluctuations in the early 2000s and after 2010. Exchange rates exhibit 

substantial variability, with spikes in the late 1990s corresponding to the Asian financial crisis, and 

again after 2010. FDI follows an upward trend, especially after 2000, but with notable dips around 

economic crises. Trade openness also trends upwards, but at a more gradual pace compared to FDI. 

The trends point to rising integration and openness for these emerging economies over time, albeit 

with periodic shocks. Plotting the raw data provides visual evidence of the non-stationary, trending 

behavior of the series. Formal panel unit root and stationarity tests are required to quantify the 

integration properties suitable for time series modeling. But the plotted trends offer preliminary 

insights into the long-run co-movement and dynamics between exports and its potential drivers. 

Table 8.Descriptive Overview of Variables 

 EXPO EXCH FDI OPEN 

 Mean  85.74907  2483.845  6.175185  128.6009 

 Median  57.20000  25.95000  2.400000  99.25000 

 Maximum  228.9000  14582.20  32.60000  345.3000 

 Minimum  17.30000  1.200000 -2.700000  28.70000 

 Std. Dev.  67.33571  4584.024  8.308982  93.31377 

 Skewness  0.749605  1.501836  1.523487  0.704675 

 Kurtosis  2.054850  3.600426  4.037394  2.213383 

 Jarque-Bera  14.13422  42.22148  46.62107  11.72265 

 Probability  0.000853  0.000000  0.000000  0.002847 

**Concise Analysis and Academic Reporting of Panel Model Determinants of Export** 

The table presents summary statistics for key variables in a panel model examining determinants of 

exports across four countries over the period 1995-2021. The variables include Export (EXPO), 

Exchange Rate (EXCH), Foreign Direct Investment (FDI), and Openness (OPEN). Below is a 

concise analysis and academic reporting:The mean export value is approximately 85.75, with a 

median of 57.20, indicating a positively skewed distribution.The maximum export value is 228.90, 

while the minimum is 17.30.The standard deviation (Std. Dev.) is 67.34, reflecting a notable degree 

of variability. 

The mean exchange rate is 2483.85, with a median of 25.95, suggesting a heavily right-skewed 

distribution. The maximum exchange rate is 14582.20, indicating substantial variability. The 

standard deviation is 4584.02, highlighting a wide range of exchange rate values.The mean FDI is 
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6.18, with a median of 2.40, signaling positive skewness.The range spans from -2.70 to 32.60, with 

a standard deviation of 8.31, indicating variability in FDI values. The mean openness level is 

128.60, with a median of 99.25, suggesting a positively skewed distribution.The maximum 

openness level is 345.30, and the minimum is 28.70.The standard deviation is 93.31, indicating a 

wide dispersion of openness values. 

Positive skewness is observed for all variables (EXPO, EXCH, FDI, OPEN), suggesting an 

asymmetric distribution with a tail to the right. Kurtosis values above 3 for EXCH, FDI, and OPEN 

indicate leptokurtic distributions, indicating heavier tails and more extreme values. TheJarque-Bera 

test for normality reveals significant deviations from normality for all variables (p-values < 0.05), 

reinforcing the non-normal distribution observed in skewness and kurtosis. 

The descriptive statistics provide insights into the central tendency, variability, and distribution 

characteristics of the variables in the panel model. The positively skewed distributions and 

significant Jarque-Bera test results suggest non-normality, indicating potential challenges for 

parametric statistical analyses that assume normality. 

8.1.Visualize Trends 

Figure3.Time Trends in study variables across Algeria, Malaysia, Singapore, and Indonesia, 1995-

2021 
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8.2. Diagnostic Tests 
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8.3. Normality test of residuals 
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