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Abstract:  

       This paper estimates the determinants of foreign direct investment flows using the 

gravity equation in Algeria, and controlling the importance of each of the traditional gravity 

variables (size, common borders, distance, and common language) and other institutional 

variables such as landlockness and government effectiveness to foreign direct investment 

flows to know the efforts made by Algeria to attract it and raise the volume of its flows 

necessary for the development of its national economy. 

      The study aimed to determine the usefulness and feasibility of foreign direct investment 

in the host countries and to evaluate the performance of foreign direct investment and its 

role in the growth of GDP in Algeria during the period (2011-2020) in order to determine 

the factors that determine the decision of multinational companies to establish new foreign 

branches in Algeria. 

        The study concluded that foreign direct investment has an influential role in economic 

growth (Gross National Product), and this is consistent with the logic of economic theory, 

as it appears in the empirical results that prove the validity of the hypothesis that the model 

variables are important determinants of foreign direct investment flows. 
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I- Introduction:  

 

           In recent years, one of the main objectives in the agenda of international 

organizations and local governments has been to identify policies that reduce poverty, 

improve the quality of life of citizens around the world and promote growth. In the light of 

this ambitious goal, globalization and technological innovations are considered critical 

issues because they create new and more investment opportunities for enterprises and at the 

same time increase the competition by countries to attract investments (i.e. foreign direct 

investment, FDI). 

          While attracting foreign direct investment has been a primary goal for the State of 

Algeria for a long time, despite the reforms, amendments and modernization of legislation 

regulating investment for more than 20 years and the provision of more advantages and 

incentives to investors, the results of this did not reach the target level, so the volume of 

flows varied between the Maghreb countries. Which is largely due to the privatization 

processes that took place in these countries, as there were a set of obstacles that led to the 

distortion of the business environment and caused the volume of foreign financial flows to 

be restricted, and this called the State of Algeria to implement special strategies to attract 

more flows of foreign direct investment, and expedite them and its embodiment. 

 

         The gravity model is one of the most successful experimental techniques in the 

international economy in the past decades, and this model has been widely applied in 

international trade, and then its application has increased in many fields such as foreign 

direct investment, tourism and migration flows. It has also been employed in many 

economic studies related to exports of goods and products that move across regions and 

national borders, and in various circumstances. Unfortunately, despite the wide use and 

appreciation of this model to some extent, its use for making various economic decisions 

and policies encountered many obstacles and difficulties, and this situation remained until 

later studies came that worked to develop and find the theoretical framework For this 

model, I focused on deriving it mathematically, to make it more widely used and to make 

its results more realistic. 

        This simple model, which has been widely used in the analysis of trade, has known 

many applications, including testing the normative theories of trade, and others to explain 

trade and the impact of some political measurements on the volume of exchange. It was 

also applied to the intra-flows of foreign direct investment, and this is what we will discuss 

in this study. 

 

         The problem of the study revolves around: What is the impact of the gravity model on 

Algeria's attraction of foreign direct investment? In an attempt to answer this problem, the 

study presented the following basic hypotheses: 

- The gravity model plays an effective role in analyzing the intra-flows of foreign direct 

investments; 

- Algeria is a leading country in attracting foreign direct investment. 
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This study also seeks to achieve the following objectives: Giving a comprehensive concept 

of the gravity model of foreign direct investment; Attempting to find solutions to attract 

more foreign direct investment by analyzing and treating the results of the gravity model. 

          The importance of the research comes from the importance of the topic it deals with, 

which is the attractiveness model of foreign direct investment, because of its importance in 

the possibility of analyzing and classifying data, and from it can highlight areas and factors 

that are characterized by great attractiveness to foreign direct investment. 

          As for the study methodology, the study relied on the descriptive analytical approach, 

as it is one of the most appropriate scientific approaches to study this problem, in addition 

to the use of statistical methods and programs, including EVIEWS11, EXCEL, to study and 

analyze the results of the gravity model of foreign direct investment in Algeria during the 

period The place of study (2010-2020) . 

 

1. The theoretical framework of the study.  

         Foreign direct investment is one of the most important relatively recent topics, and 

most economists agree on the great role that this type of investment plays in developing the 

productive capacities of its host countries. As a result of the positive effects of this type of 

investment, the host countries have provided all possibilities in order to encourage the 

largest international companies to invest in It has also worked hard to create appropriate 

conditions such as eliminating customs barriers and facilitating various administrative 

difficulties that help increase the demand for foreign investors. 

1.1  foreign direct investment : 

A foreign direct investment (FDI) is an investment in the form of a controlling 

ownership in a business in one country by an entity based in another country , It is thus 

distinguished from a foreign portfolio investment by a notion of direct control. 

1.1.1 Definition of  foreign direct investment : 

Foreign direct investment (FDI) is defined as an investment involving a long-term 

relationship and reflecting a lasting interest and control by a resident entity in one 

economy (foreign direct investor or pare enterprise) in an enterprise resident in an 

economy other than that of the foreign direct investor (FDI enterprise or affiliate 

enterprise or foreign affiliate).  (World Investment Report 2007, 2007, p. 245) 

1.1.2 Determinants of FDI : 

Determinants of FDI is side as well as growth prospectus of the economy of the country 

when FDI is made. Hymer proposed some more determinants of FDI due to criticisms, 

along with assuming market and imperfections. 

These are as follows: 

Firm-specific advantages: Once domestic investment was exhausted, a firm could exploit 

its advantages linked to market imperfections, which could provide the firm with market 

power and competitive advantage. 

Removal of conflicts: conflict arises if a firm is already operating in foreign market or 

looking to expand its operations within the same market. He proposes that the solution for 

this hurdle arose in the form of collusion. 

Propensity to formulate an internationalization strategy to mitigate risk: According to 

his position, firms are characterized with 3 levels of decision making: the day to day 
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supervision, management decision coordination and long term strategy planning and 

decision making. The extent to which a company can mitigate risk depends on how well a 

firm can formulate an internationalization strategy taking these levels of decision into 

account. 

1.1.3 Types of FDI : 

Horizontal FDI : arises when a firm duplicates its home country-based activities at the 

same value chain stage in a host country through FDI. 

Platform FDI :Foreign direct investment from a source country into a destination country 

for the purpose of exporting to a third country. 

 Vertical FDI takes place when a firm through FDI moves upstream or downstream in 

different value chains i.e., when firms perform value-adding activities stage by stage in a 

vertical fashion in a host country. 

1.1.4 Importance and barriers to FDI : 

An increase in FDI may be associated with improved economic growth due to the influx of 

capital and increased tax revenues for the host country. Besides, the trade regime of the host 

country is named as a important factor for the investor's decision-making. Host countries 

often try to channel FDI investment into new infrastructure and other projects to boost 

development. 

 

1.1.5 The COVID-19 crisis will cause a dramatic drop in foreign direct investment (FDI) 

in 2020 and 2021: 

           It will have an immediate negative impact in 2020, with a further deterioration in 

2021. Global FDI flows are forecast to decrease by up to 40 per cent in 2020, from their 

2019 value of $1.54 trillion. This would bring FDI below $1 trillion for the first time 

since 2005. FDI is projected to decrease by a further 5 to 10 per cent in 2021. 

The COVID-19 crisis will cause a dramatic fall in FDI. Global FDI flows are forecast to 

decrease by up to 40 per cent in 2020, from their 2019 value of $1.54 trillion. This 

would bring FDI below $1 trillion for the first time since 2005. FDI is projected to 

decrease by a further 5 to 10 per cent in 2021 and to initiate a recovery in 2022. A 

rebound in 2022, with FDI reverting to the pre-pandemic underlying trend, is possible, 

but only at the upper bound of expectations.  (World Investment Report 2020, 2020, 

p. 02).  

         WHO is at the forefront in leading the global fight against the COVID-19 from the 

start by tracking the growth, coordinating global information exchange, and providing 

technical support to countries. By the end of January 2020, 20 countries, territories and 

areas had reported cases of COVID-19. The number quickly rose to 54 by the end of 

February, and to 202 by the end of March. By 30 April 2020, 212 countries, territories 

and areas had reported COVID-19 cases and 174 had reported at least one death from 

COVID-19. In total 

there are 3,059,642 cases of infection and 211,028 deaths reported. COVID-19 has 

spread to all continents except Antarctica, and fewer than 30 countries, territories or 

areas (mostly in the Pacific islands) have reported no COVID-19 cases. 

        So Global merchandise trade volumes and values were showing modest signs of 

recovery since late 2019 when the global economy was hit by the measures taken to 

contain the COVID-19 pandemic. UNCTAD newscasts for global trade and FDI values 
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point to a fall of 3.0 per cent in the first quarter of 2020 with respect to the previous 

quarter. Most of the impact of these measures, however, will affect global trade in the 

second quarter of the year, with an estimated quarter on- quarter decline of 26.9 per 

cent.  (ANGELA & Haishan, 2020, pp. 10-22) 

        Global flows of foreign direct investment (FDI) will be under severe pressure this 

year(2020) as a result of the COVID-19 pandemic. These vital resources are expected to 

fall sharply from 2019 levels of $1.5 trillion, dropping well below the trough reached 

during the global financial crisis. (World Investment Report 2020, 2020, p. 03) 

1.2 FDI in Alegria : 

           The process of foreign direct investment is not a random process, but rather it is 

subject to a set of determinants and controls that govern it, and attractive factors that 

distinguish each country from the rest. Algeria has confirmed through Legislative 

Decree No. 93-12 to attract and stimulate foreign direct investment and follow a policy 

Openness as the main engine for building the national economy. 

1.2.1 Evolution of FDI in Algeria( 2010-2020) :  

       Improving the investment climate in any country is directly reflected in the increase 

in foreign direct investment inflows to this country, but with Algeria heading towards a 

market economy, improving the security situation and paying attention to the incentives 

granted to foreign investors, foreign direct investment flows to Algeria began to 

increase during the period 2010-2019. Despite the legislative decrees to promote 

investment adopted by Algeria, foreign direct investment recorded a weak volume of 

flows and declined during the period 2019-2022 due to the Corona pandemic (Covid-

19) that the world knew and had an impact on the decline of many economic sectors, In 

2019, the Foreign Direct Investment (FDI) inflows in Algeria exceeded 1.38 billion 

current U.S. dollars, decreasing compared to the previous year. Within the period 

examined, the FDI inflow in the country experienced some fluctuations and peaked at 

around 2.75 billion U.S. dollars in 2009. On the other hand, the lowest value was 

observed in 2015, at approximately minus 538 million U.S. dollars.( 

http://www.unctad.org ) 

This can be seen from the following graph: 

Fig.1. Algeria's foreign direct investment flows 

 

 
 

Source: Prepared by the researcher based on information available on the site: 

https://unctadstat.unctad.org/wds/TableViewer/tableView.aspx, consulted on 23/01/2021. 

https://unctadstat.unctad.org/wds/TableViewer/tableView.aspx
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        The graph 1 shows the inwards and outwards FDI in the Algeria. As we can see, it is 

clear that there was a decline in incoming FDI inflows to Algeria in the period (2010-2015) 

due to the drop in oil prices, except for the year 2015, which witnessed a sharp decline, 

estimated at -584.5 million dollars, and then began to rise after this year until 2019, when it 

was estimated With $1381.8 million. While the outflows of foreign direct investment from 

Algeria during the period 2010-2019 were qualitatively stable, with a slight increase in 

2011, estimated at 534 million dollars, as well as in 2018 with 880 million dollars. 

1.2.2  Origin of FDI entering Algeria:  

The Algerian government is trying hard to attract FDI in sectors that may create jobs 

and reduce the imports of assembled goods. Several sectors are targets for foreign investors, 

including the automobile industry and the renewable energy sector.   

Nevertheless, since 2008 there are many FDI restrictions. Until 2019, for each new 

investment project in Algeria, the majority of its capital (51%) had to be held by local 

partners; however such limitation has been lifted (except for “strategic sectors” such as 

hydrocarbons, mining, defense, and pharmaceuticals). The Algerian government has 

enacted protectionist economic policies (import quotas for several types of products). 

Nevertheless, in recent years Algeria has benefited from the support of the World Bank to 

improve its business climate.  (guide investir en algerie, 2019, p. 56) 

1.3  The Gravity Model : 

The Newtonian law of gravitation states that two celestial bodies are subjected to a 

force of attraction that is directly proportional to their mass and indirectly proportional to 

their distance. In the 1960s, (Wolfgang Jacoby, 2009, p. 01) H. Carey was the first to apply 

the Newton’s law of universal gravitation to the study of human behavior and 

subsequently the so-called “gravity equation or model” has been widely used in the 

social science. Later, social scholars have transferred the gravity equation to the empirical 

analysis of international trade flows. In particular, Tinbergen (1962),  (Simone, Michel, & 

Jesus Fernandez, 2014, p. 02) use a simple form of gravity model of bilateral trade in 

analyzing bilateral trade flows. Since then, the gravity equation has also been applied to 

flows of people and capital (direct and indirect).        

           Empirically, the econometric developments of the gravity model, which tend to 

take account of the increased availability of data over time, help inform which panel 

methods are appropriate.  (Marie M, 2010, p. 13) 

1.3.1   Model Specification : 

The most simple form of the gravity model of bilateral trade is: 

Fij = A Yi Yj / Dij                           (1) 

 where: 

– Fij : represents the flows (i.e. migration, tourism, trade, foreign direct investment) 

between the home country i and the host country j;  (Lucie, 2014/2015, p. 07) 

– A : is a constant of proportionality; 

– Yi and Yj: are the relevant economic sizes (GDP, GDP per capita, Population) of 

countries (i,j); 

– Dij: is the distance between countries’ capitals or economic/financial center. 

Equation (1) states that bilateral flows between country i and country j are directly related 

to the product of the countries’ GDP (Yi and Yj) and inversely related to their distance (Dij). 
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Tinbergen (1962) was the first to apply this formula to analyze international trade 

flows. Later, Linneman (1966) included population as an additional measure of country 

size, defining the augmented gravity model. 

This model is generally estimated in a log linear form which provides elasticity of 

bilateral trade to income (GDP: Yi, Yj), country size (Population: POPi, POPj) and distance 

(Dij). 

1.3.2  Augmented Gravity Equation: 

 

 ln Xij = 

 
                                            (2) 

where: 

– ln Xij is log of trade or foreign direct investment flows; 

– ln Yi,Yj, ln POPi, ln POPj are logs of the relevant economic size; 

– ln Dij ,is the distance between countries’ capitals or economic/financial centre; 

–  : normal error terms with mean zero and variance   

 Usually other variables are introduced to expand the basic gravity model. For 

instance, variables are added to control, for linguistic, cultural and historical similarities, 

regional integration, common financial development and structure, and common currency.  

(4102)مبطىش و مداني،   

 

ln Xij =α0 + α 1 ln Yi + α 2 ln POPi + α 3 ln Yj + α 4 ln POPj + α 5 ln Dij + α 6 ln 

Language + α 7 Institutional +Uij           (3) 

 

2. The experimental framework for the study.  

     We will introduce the model variables in this aspect in order to arrive at its own 

gravitational equation. 

2.1 Empirical Methodology 

Our study sample is made up of 12 countries, over a period from 2010 

to 2020. Thus with N = 12 and T = 11, we will obtain a panel with 210 observations. (NxT 

= 210). We rely on a panel data analysis. With panel data analysis, different effects on FDI 

across countries and over time can be investigated, allowing for heterogeneity control.  

        Panel data possess some advantages over cross-sectional or time series data. Panel data 

can address issues that cannot be addressed by cross sectional or time-series data alone. 

highlighted the following advantages of panel data over cross sectional or time-series data:
 
 

(HAMMACHE & Mustapha, 2018, pp. 549-550) 

- Panel data control for heterogeneity, they give more informative data, more variability, 

less collinearity among the variables, more degrees of freedom and more efficiency 

- They are able to identify and measure effects that are simply not detectable in pure cross-

sectional or pure time series data. 

- Panel data models allow us to construct and test more complicated behavioral models than 

purely cross-sectional or time-series data. 
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Basically, the static panel data models can be estimated using : 

1. Ordinary Least Square (OLS) 

2. Fixed Effects (FE) and 

3. Random Effects (RE) 

This study covers the fourteen countries, in the period (2010-2019), where: 

European countries: Italy, Spain, France, turkey, Belgium. 

Arab countries: Egypt, Tunisia, Morocco. 

North America: United States – Canada. 

Latin America: Brazil. 

Asia: China-Japan. 

2.2 Variables Description:  
The core idea of the gravity model is to model the bilateral FDI on the distance and 

size of the two trading countries, analogically to the Newton’s law of universal gravitation. 

In our model, the dependent variable is thus the FDI flows of Algeria, whereas the main 

independent variables are GDPs of the two countries and their mutual distance.  

However, as argued in many gravity model studies, such model would be too 

simplistic, as it does not account for other barriers to FDI flows for the distance. Therefore, 

our model is augmented by other distance-measuring variables (landlockness and 

government effectiveness), institutional indices (government effectiveness index), economic 

variables (common currency and recession dummy), and last but not least by common 

language and common colonial history dummies. The complete list of our variables is 

presented in Table 01 below.
1
 For detailed variables description and the methodology. 

Table 1. Variables description 

 Variable Values  Unit  Source  

1 log(FDI) as dependent 

variable  

 log www.unctad.org 

2 log(GDP partner) log www.unctad.org 

3 log(GDP Algeria) log www.unctad.org 

4 log(distance) Km CPII 

5 common language 0/1 dummy CPII 

6 common border 0/1 Dummy CPII 

7 common political 

history (colony) 

0/1 Dummy CPII 

8 landlockness (no direct 

sea access) 

0/1 Dummy CPII 

9 government 

effectiveness 

(-2.5/2.5) percent World bank 

10 common currency 

(dinar) 

0/1 dummy Own estimation 

 
Source: Prepared by the researcher 
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2.3  Model Specification : 

 In this paper, a log-log version of the gravity model is employed in order to obtain some 

coefficients as elasticities (GDP and distance). The model is designed as follows: 

ln fdi = Foreign direct investment flows to Algeria from the countries covered by the 

study sample. 

J=1 ,…..,02 stands for the partner country 

T= 2010,….,2019 represents time (years) 

Note that some variables do not have t index, since they are time-invariant (distance, 

language, contiguity, colony and landlockness). We have to omit these in the fixed effect 

estimation due to multicollinearity with the intercept. 

So our equation is : 

 

 
 

3.Variables Hypotheses :   

Let us now have a look at the expected relationship between selected variable, 

according to previous published results or economic theory.  

It is rather intuitive that exports rise proportionately with the economic size of the 

destination. In gravity modeling, we use GDP as a proxy of economic size, so the 

relationship is expected to be analogous. An interesting experiment is presented by Head & 

Mayer (2013) who observe relationship of Japanese exports and imports to each EU 

member state. They do this by simply plotting export and import value against GDP in 2006 

and they found out a very good fit (85% and 75%, respectively). Moreover, the elasticity is 

very close to 1 (1.001 and 1.03, respectively). Actually the same experiment was repeated 

for years 2000-2009 and the average elasticity value was 0.98. As Japan is very distant from 

the EU and it does not share language, currency, border or colonial history, this result is 

expected to be purified from other influence. Also the meta  analysis by Head & Mayer 

(2013) supported this finding when the average coefficient at GDP of origin (i.e. the 

exporter) was 0.98 over 700 regressions included. 

 

The expected effect of distance, trade barriers and recession is expected to be negative, 

while common language, border, currency or colonial history should enhance the exports. In 

addition, we also include governmental effectiveness index measuring the level of 

institutional development and effectiveness. Proper institutional background is expected to 

further support the international trade, as indicated by a study from Wu et al. (2011). These 

authors found that countries with better governance environment (called as rule-based 

countries) trade more than relation-based or family-based countries whose rule of law are 

weaker. 

4. RESULTS : 

This research paper presents commented numerical results. We apply various estimation 

techniques that were discussed above to Algeria  panel dataset of exports to 14 countries 

within 10 years (2010-2020). Firstly, we estimate the model under the time-series data 

structure using the whole dataset (261 observations). This enables us to compare the 
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performance of different estimators on our particular dataset. Based on the data 

characteristics and assumption violations, some estimators are considered as unreliable, 

while others as preferable. The most suitable estimator appears to be the Hausman-Taylor 

estimator due to its ability to deal with data issues in the most comprehensive and reliable 

way. 

4.1 Various Estimation Methods : 

 

Stability of Time Series (Unit Root Test): 

We must test the stability of a time series and cross-sectional through reliance on various 

tests most commonly used (Augmented Dickey- Fuller ADF) (Phillips & Perron PP) and we 

found the results shown in the following table: 

 

Table (2)  : Unit Root Test 

 

Source: Prepared by the researcher, depending on the program EVIEWS11, 2021. 

 

We note from Table No. (2) the absence of a unit root at the level of studying the time series 

variables: foreign direct investment, distance, language, neighborhood, population, which 

indicates the stability of these variables at the level, while there are integrated variables of 

the first degree at the 1% level, The results show that there are two variables: GDP and 

government effectiveness. 

         Results shown in the table indicate absence of cointegration between the integrated 

variables studied in the same class, and this is what we observe through statistical  ADF 

shows the rejection of the alternative hypothesis and accept the null hypothesis, so there is 

no cointegration inside (90.9357). It also statistical group ADF shows there is no 

cointegration between (Indiv.Ar), so accept the null. Probabilities for fisher tests are 

computed using an asymptotic chi-square distribution. all ather tests assume asymptotic 

normality.  

test of correlogram: 

          After testing stability and the presence of some of unstable and integrated variables of 

the same class, which grow in the same direction in the long term, and that leads us to 

correlation Test between these variables, results are as follows: 
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Table (3)  :test of correlation 

 

Source: Prepared by the researcher, depending on the program EVIEWS11, 2021. 

 By observing the graphic representation of the correlation, it shows us that all the 

coefficients of the partial and autocorrelation functions within the confidence and statistical 

domain (Q-stat) have greater than significant probability = 0.05, and from it the residuals 

represent random shocks. 

           It appears from the results of the analysis of Table No. (3) for correlation and 

autocorrelation analysis, and the results also show that the rate of change in the domestic 

product of the countries that invest in Algeria by 1% leads to an increase in the proportion 

of foreign direct investment by 0.08%, and that the rate of change in the population factor 

by 1% leads to an increase in investments by 0.031%. 

            As for the parameter of the size of the GDP of the countries that invest in Algeria, it 

was positive, and it is identical to the economic theory, as the economic theory indicates 

that the increase in the volume of GDP in countries means that there is an increase in 

income and thus the ability of individuals to invest in different countries increases. 

As for the population variable of the countries that invest in Algeria, the parameter of this 

variable is positive, with good statistical significance. Because more population means 

more investment; In numbers, a population change of 1% leads to an increase in investment 

by approximately 0.76%, that is, the greater the population of countries that invest in 

Algeria, the more attractive Algeria will be to foreign direct investment. 
Fig.2. Graphical representation of the model variables 

 

Source: Prepared by the researcher, depending on the program EVIEWS11, 2021. 
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Table (4)  : Statistical analysis of model variables 

we must make a set of statistical tests on the variables in the model and the study sample. 

 

Source: Prepared by the researcher, depending on the program EVIEWS11, 2021.     

 

 Conclusion :  

In this research paper, we studied the effect of the gravity model on foreign direct 

investment in the Algerian country. We used comprehensive data analysis as an 

investigation methodology. Where our study identified the main determinants and obstacles 

to foreign direct investment flows in Algeria using the econometric estimation technique 

"gravity model" on the data of the Algeria panel and 14 countries dealing with it from 2011 

to 2020, there is a positive and significant impact of the volume of inward flows of foreign 

direct investment on GDP in Legal system framework, property rights index, trade 

openness and a common currency. 

    The results of estimating the standard gravity model indicated that there is a 

positive relationship between the size of GDP and foreign direct investment, and there is a 

positive relationship between foreign direct investment and the population in those 

countries, that is, an increase in income or population in those countries increases 

investment. The results of the model also indicated that there is an inverse relationship 

between the distance variable and foreign direct investment, and an inverse relationship also 

between the dummy variables represented by the common language and co-colonization 

and between foreign direct investment. 

Algeria has become an important step for investors who want to invest in foreign 

countries. 

- Looking at the inward and outward FDI flows in Algeria, it seems that they are more 

attractive to North African countries than the rest of the world during the period under study 

from 2011 to 2020. 

Algeria must now aim to correct the political, economic and financial conditions to 

avoid imbalance, and implement serious institutional reforms to take advantage of their 

economic openness. 

Attracting foreign direct investment by providing appropriate determinants and 

incentives, such as reforming laws and legislation, and the security factor. 

The government of Algeria should take steps to diversify its economies in order to 

reduce exposure to macroeconomic shocks and provide a better environment for foreign 

investors.          
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