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Determinants of Foreign Direct Investment Inflows in Algeria 

An Analytical Econometric Study (1980-2017). 

 حمددات االستثمار األجنيب املباشر يف اجلزائر
 2017_1980 قياسية حتليلية دراسة

BENCHENNI Abdelkader 1, BESSADET Karima 2 

1University of Mostaganem (Algeria), Email: abdelkader.benchenni@univ-

mosta.dz 
2 University of Mostaganem (Algeria), Email: karima.bessadet@univ-mosta.dz  

Received: 15./08/2019                Accepted: 21./10/2019           Published:01/01/2020 

Abstract:  

The study aims to determine the factors that affect the foreign direct 

investment inflows in Algeria, using a sample of 38 observation for the 

period 1980-2017.Rely on annual time series and multiple linear regression 

model to examine the relationship between foreign direct investment inflows 

as a  dependent variable, and market size, trade openness, economic stability, 

credit provided by financial sector, human capital, political stability, quality 

of infrastructure as independent variables. 

The results show that market size, trade openness, human capital have 

a positive and significant effect on foreign direct investment inflows in 

Algeria. 

Keywords: FDI Inflows, Determinants of FDI, Algeria. 

JEL Classification: C25, F21 
 : ملخص

هتدف هذه الدراسة إىل حتديد العوامل اليت تؤثر على تدفقات االستثمار األجنيب املباشر حنو اجلزائر، 
مشاهدة سنوية تغطي الفرتة من  38حتوي  وسلسلة زمنيةمت االعتماد على منوذج احندار خطي متعدد 

املباشر كمتغري اتبع،  ، اعتمدت الدراسة على املتغريات التالية: تدفقات االستثمار األجنيب1980-2017

                                         
Corresponding author: Benchenni Abdelkader, e-mail: abdelkader.benchenni@univ-

mosta.dz 

mailto:abdelkader.benchenni@univ-mosta.dz
mailto:abdelkader.benchenni@univ-mosta.dz
mailto:karima.bessadet@univ-mosta.dz
mailto:abdelkader.benchenni@univ-mosta.dz
mailto:abdelkader.benchenni@univ-mosta.dz
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االنفتاح االقتصادي، االستقرار  السوق، درجةأما كمتغريات مستقلة أو املفسرة فقد مت االعتماد على حجم 
 املال البشري، االستقرار السياسي، نوعية البىن التحتية. املايل رأساالقتصادي، االئتمان املقدم من القطاع 

درجة االنفتاح االقتصادي، رأس املال البشري هلا أتثري موجب توصلت الدراسة إىل أن حجم السوق، 
 ومعنوي على تدفقات االستثمار األجنيب املباشر يف اجلزائر.

 تدفقات االستثمار األجنيب املباشر، حمددات االستثمار األجنيب املباشر، اجلزائر.كلمات مفتاحية: 
 JEL :C25 ،F21تصنيفات 

1. Introduction 

In the last few years, FDI has an important role in several countries, 

contributes to realizing economic growth, creates jobs, as a result, reduces 

unemployment, and provides finance, transfer technology, skills and so. 

Accordingly, countries attempt to attract the larger part of foreign direct 

investment inflow by improving the investment climate, which 

requires economic and political stability, unchanging macroeconomic 

policies, protection of property rights, get better infrastructure, facility access 

to credit. 

Algeria as one of several countries efforts to improve the conditions 

(economic and policy reforms) to attract big part of foreign direct investment 

inflow, Algeria has a lot of advantages to draw many investors (proximity to 

Europe, low cost of energy…), but also has a range of disadvantage such as 

it is complicated to acquire industrial property, administrative procedures 

take a long time and slowly, tax law is very complex. 

In view of that, the study looks for the following question: 

What are the main determinants of FDI inflows in Algeria? 

To answer the question we will test the following hypotheses: 

 GDP per capita is foreign direct investment determinant. 

 Merchandise trade is foreign direct investment determinant. 

 Inflation is foreign direct investment determinant. 

 Credit provided by financial sector is foreign direct investment 

determinant. 
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 School enrollment secondary is foreign direct investment 

determinants. 

 Military expenditure is foreign direct investment determinant. 

 Air transport is foreign direct investment determinant. 

There are several studies tried to explain the determinants of foreign direct 

investment, recall the most recent:  

Behrooz Shahmoradi, Mostafa Baghbanyan (2011),”Determinants of 

Foreign Direct Investment in Developing Countries: A Panel Data Analysis”, 

based on a sample of 25 developing countries and used panel data techniques 

to determine the main factors that affect foreign direct investment inflows  to 

this countries for 18 years (1990-2007), the FDI inflows  were used as 

explained variable and FDI outflow, GDP per capita, balance of payment, 

(export+import)/ GDP, population, mobile telephone per 1000 people, 

internet users per 1000people, workforce, technology, ODA( Total Official 

Development Aid, and inflation as explanatory variables. The results 

achieved that openness of the economy, market size, workforce, ODA, 

mobile technology, and the internet had a significant and positive effect on 

FDI inflows, the population had a significant and negative effect, and the 

other variables did not significantly at any level. (Behrooz Shahmoradi, 2011, 

pp. 49-56) 

Yapatake kossele Thales Pacific, Riti Joshua Sunday, Anning Lucy 

2015, “Determinants of Foreign Direct Investment Flows to Francophone 

African Countries: Panel Data Analysis”, to look at the factors  that determine  

foreign direct investment inflows to Francophone African Countries, they 

relied on  panel data analysis from 25 countries for the period of 9 

years(2004-2012) which had 158 panel observations,  used FDI inflows as 

dependent variable and the growth rate of Gross Domestic Product, exports 

in goods and services, official exchange rate, domestic credit to private 

sectors, information and communication technology defined  by the number 

of internet users, political stability and absence of violence as independent 

variables. The main results showed that most important determinants of FDI 

Francophone African Countries were: exports in goods and services, 

internet’s users, exchange rate, political stability and absence of violence 
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estimate, the time required to start a business in the country. (Yapatake 

kossele Thales Pacific, 2015, pp. 4-9) 

Sobir Shukurov. 2016,”Determinants of FDI in Transition Economics: 

The Case of CISCountries.”  Used panel data models to determine the factors 

affecting (share of FDI inflows in GDP as dependent variable, and GDP per 

capita, inflation rate, external balance on goods and services, infrastructure 

reform, trade and exchange rate restriction, competition policy; banking 

reforms, natural resources as independent variables )FDI inflows to CIS 

(Commonwealth Independent States)countries ( Uzbekistan, Ukrraine, 

Turkmenistan, Tajikistan, Russia, Moldova, Kazakhstan, Belarus, 

Azerbaijan, Armenia) for the period of 1995-2010. The results indicated that 

market size, abundance in natural resources were positively affected FDI 

inflow,  where fiscal imbalance and inflation had  a negative influence on 

FDI inflows.(Shukurov, 2016, pp. 75-94) 

The study structured as follows: The first part is the introduction to the 

study. Part two has some background information about foreign direct 

investment inflow in Algeria. Part three includes the data collection and 

sources, variable definition, and economic analysis methods. Last part 

introduces the results of the study. The conclusion and the recommendations 

discussed at the end of the study.  

2. Overview  

 Investment is a vital element in development economics and has an 

important role in several countries alike local or foreign. In recent years 

nations undertake to care for foreign direct investment since its advantages. 

Algeria regards as one of the countries that attempt to attract a lot of FDI 

inflows, thus it seeks to create a favourable and motivate investment climate. 

Algeria has many potentials to be an attractive country to foreign 

investments, it riches in natural resources which are competitive factors 

costs( natural gas 0.21 to 0.40 Euros/therm, electricity 1 to 4 euro certs/kwh 

on average, gasoline super 0.3euros/ L, gas oil 0.17euros/L) 

(http://www.andi.dz/index.php/en/raisons-pour-investir.), has young and a 

qualified labor force , modern infrastructure, encouragement  for investment 

for example:  when foreign company  recruits young job seekers, benefits for 

reduction of charges of contribution to social security (North 56%to 
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80, Highlands and South 72% to 90%) 

(http://www.andi.dz/index.php/en/raisons-pour-investir.),  and so on… 

To attract great part of FDI inflows will have identified the mains factors that 

influence the FDI inflows to Algeria, but before that, we will take a general 

idea about foreign direct investment in Algeria. 

Table and Figure (01) represent foreign direct investment inflows to 

Algeria from 1970 to 2017, during this period the FDI inflows are increasing, 

after the independence Algeria did not welcome foreign investments, but now 

it is realizing its importance as a financing source, so is  striving to improve 

its investment climate to attract more  foreign investments. The 1970s 

showed that FDI inflows during this period have been volatile, but are 

certainly weak compared to other international sources of finance, in 1971 

FDI flows declined to $ 0.6 million compared with 1970 $ 80.12 million (as 

a result of the liquidation of FDI due to nationalization).The 1980s 

characterized by the significant decline in foreign direct investment, which 

reached $ 348.67 million in 1980 to arrive at -53.57 in 1982.In the 1990s, 

there was a near total absence of foreign direct investment, particularly the 

period from 1993 to 1995 due to the complex situation in Algeria, As well as 

the lack of political stability, which had a negative impact on foreign direct 

investment inflows. From 1996 to 1999 foreign investment inflows had 

raised, which ranged between 270(1996) and 606.6(1998) million dollars, 

most of them went to the hydrocarbons sector. Recently the volume of FDI 

inflows are growing, which reflect the polarization conditions available in 

Algeria, especially political and institutional stability, improving the 

macroeconomic framework, and strengthening of infrastructure, as well as 

government incentives such as finance, fiscal and customs exemption. 

Figure 1. Foreign Direct Investment inflows to Algeria. 

 
urce: Prepared by researchers, based on data in table N°1. 
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Table 1. Foreign Direct Investment inflows to Algeria. 

Unit: million dollars  

years FDI inflows years FDI inflows 

1970 80,12 1994 0.001 

1971 0,6 1995 0.001 

1972 41,49 1996 270 

1973 51 1997 260 

1974 358 1998 606,6 

1975 119 1999 291,6 

1976 187 2000 280,1 

1977 178,45 2001 1113.106 

1978 135,15 2002 1065 

1979 25,69 2003 637.88 

1980 348,67 2004 881,85 

1981 13,21 2005 1145.33 

1982 -53,57 2006 1888.165 

1983 0,42 2007 1743.331 

1984 0,8 2008 2631.711 

1985 0,4 2009 2753.755 

1986 5,32 2010 2301.226 

1987 3,71 2011 2580.354 

1988 13,02 2012 1499.21 

1989 12,09 2013 1684 

1990 40 2014 1506.733 

1991 80 2015 -584 

1992 30 2016 1546 

1993 0.001 2017 1203 

Source :http://unctadstat.unctad.org/wds/TableViewer/tableView.asp /30-6-2018. 

Table 2.The most important countries investing in Algeria (January 2013 – 

December 2017) 

Number of 

companies 

Number of 

projects 

Amount 

(million 

dollars) 

country 

5 10 3539 China 

1 3 3151 Singapore 

6 10 2565 Spain 

4 4 2313 Turkey 

http://unctadstat.unctad.org/wds/TableViewer/tableView.asp%20/30-6-2018
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7 7 380 Germany 

1 1 350 South Africa 

10 12 330 France 

4 4 330 Switzerland 

1 1 232 Italia 

2 2 212 United Kingdom 

28 28 892 Other 

69 82 14293 Total 
Source: The Arab Investment and Export Credit Guarantee Corporation, Quarterly Bulletin 

of Investment Guarantee, Features of Foreign Direct Investment in Arab Countries2017, 

N02, 2018, p13. 

Figure 2. The most important countries investing in Algeria (2013 - 2017). 

 
Source: Prepared by researchers, based on data in table N°2. 

Table and figure (02)  display the most important countries investing 

in Algeria from January 2013 to December 2017(China, Spain, Turkey, 

Germany, South Africa, France, Switzerland, Italia, United Kingdom), 

note that China owns the biggest amount of investment which achieves 

to 3539 million dollars, however the United Kingdom has the lowest 

amount of investment 212 million dollars during this period. 

Figure 3. The Number of Projects and Companies. 

Source: Prepared by researchers, based on data in table N°2. 
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Switzerland, Italia, United Kingdom) during the period of fourth years 

from 2013 to 2017, France has biggest number of projects (12 projects) 

and companies ( 10 companies), China and Spain have the same number 

of projects (10 projects), and 6 companies for Spain and 5 for China,  

Germany owns 7 projects and companies, when Italia has the lowest 

number of  projects and companies during this period. 

Table 3. The Top Five Companies Investing in Algeria (January 2013 and 

December 2017) 

Company Country 
Amount ( Million 

Dollars) 

China State Construction 

Engineering Corporation 
China 3.300 

Indorama Singapore 3.151 

Grupo Ortiz Construccion y 

Servicios Del Mediterraneo 
Spain 2.209 

Tosyali Holding Turkey 1.397 

TaypaTekstil Turkey 900 

Source: The Arab Investment and Export Credit Guarantee Corporation, Quarterly 

Bulletin of Investment Guarantee, Features of Foreign Direct Investment in Arab 

Countries2017, N02, 2018, p13. 

Figure 4. The Top Five Companies Invested in Algeria (2013 - 2017) 

 
Source: Prepared by researchers, based on data in table N°3. 

Table (03) represents the top five companies investing in Algeria from 

2013-2017, China State Construction Engineering Corporation(CSCEC) 

which is china’s company invests 3300 million dollars, CSCEC Algeria's 

business has centered on housing, public works, and infrastructure,  Indorama 

company from Singapore spends 3151 million dollars, Grupo Ortiz 
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Construccion y Servicios Del Mediterraneo(in 2013 the Ortiz Group signed 

a memorandum of understanding (The contract includes: a train Algerian 

workers, an architectural and engineering contract for the housing, 

technology transfer of building systems, construction of concrete panels and 

slabs in Algiers.) with the Algerian public company OLA to build 5,000 

homes using the INDAGSA construction system of precast concrete panels) 

from Spain its investment arrives at 2209 million dollars, and Turkish 

company Tosyali Holding invests 1397 million dollars(the ingot produced at 

Tosyali Algeria is used for the production of wire rod, construction steel, 

hollow sections, and merchant bars), and Taypa Tekstil 900 million 

dollars(textile production facility). 

Table 4. Distribution of FDI inflows to Algeria by regions invested (2013-

2017) 

Investedregions Amount (million dollars) % 

Asia and the Pacific 6.965 48.7 

Western Europe 4.056 28.4 

EmergingEuropean 

countries 
2.328 16.3 

Africa 554 3.9 

Middle east 317 2.2 

NorthAmerica 59 0.4 

Latin America and the 

Caribbean 
13 0.1 

Source: The Arab Investment and Export Credit Guarantee Corporation, 

Quarterly Bulletin of Investment Guarantee, Features of Foreign Direct 

Investment in Arab Countries2017, N02, 2018, p13. 

From table (04) which represents the distribution of FDI inflows to 

Algeria by regions invested from 2013 to 2017, note that Asia and the Pacific 

have the biggest part of the investment in Algeria 48.7% as well Western 

Europe, Emerging European countries(28.4%,16.3%). When Latin America 

and the Caribbean have the little part of investment 0.1%, also Africa, Middle 

East, North America doesn’t have a big contribution for FDI inflows (3.9%, 
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2.2%, and 0.4%). 

Figure 5. Distribution of FDI inflows to Algeria by regions invested (2013-

2017) 

 
Source: Prepared by researchers, based on data in table N°4. 

3. The Methodology and Data Description 

3.1Methodology 

3.1. Nature and sources of data  

To determine the main factors that affect foreign direct investment in 

Algeria  and test the hypotheses, the annual data  were collected from the 

National Agency of Investment Development ( ANDI),United Nations 

Conference on Trade and Development(UNCTAD), The Arab Investment 

& Export Credit Guarantee Corporation (Dhaman) for the period 1980 

to 2017. The study uses annual time series data consists 38 observation, 

including foreign direct investment inflows, GDP per capita,  Merchandise 

trade, inflation, credit provided by financial sector, School enrollment 

secondary,  Military expenditure, Air transport. 

Table (05) represents the determinants of FDI inflows, their name, 

definition and the expected effect on FDI inflows.  

Table 5. Variables Description 

Variables name definition Expectedsing 

GDP per capita 

( market size) 

GDP per capita is gross domestic 

product divided by total population. 
Positive 

Merchandise trade 

(openness of 

economy) 

Export plus import divided by the value 

of GDP. 
positive 

Asia and the Pacific

Western Europe

Emerging European
countries
Africa

Middle east

http://www.andi.dz/index.php/en/


 

 Determinants of Foreign Direct Investment Inflows in Algeria 

An Analytical Econometric Study (1980-2017) 
 

20 

Inflation ( economic 

stability) 

Inflation as measured by the consumer 

price index reflects the annual 

percentage change in the cost to the 

average consumer of acquiring a basket 

of goods and services that may be fixed 

or changed at specified intervals. 

Negative 

Domestic credit 

provided by financial 

sector 

Domestic credit provided by the 

financial sector includes all credit to 

various sectors on a gross basis, with 

the exception of credit to the central 

government, which is net. 

Positive 

School enrollment 

secondary( human 

capital) 

The ratio of total enrolment, regardless 

of age, to the population of the age 

group that officially corresponds to the 

level of education shown. 

Positive 

Military 

expenditure( political 

stability) 

Military expenditures include all 

current and capital expenditures on the 

armed forces. 

Positive 

Air transport( quality 

of infrastructure) 

Registered carrier departures 

worldwide are domestic takeoffs and 

takeoffs abroad of air carriers registered 

in the country. 

Positive 

Source: Prepared by the researchers, based on https://data. worldbank. org/ products/ 

wdi/ 25/07/2018. 

4. Hypothesis and model specifications 

The study attempts to test the following hypotheses: 

GDP per capita, Merchandise trade, Inflation, credit provided by financial 

sector, School enrollment secondary, Military expenditure and Air transport 

are foreign direct investment determinants. 

Multiple regression model is used to find the main determinants of 

foreign direct investment inflows in Algeria, according to the prevision 

studies and Literature Review we develop the following basic model: 

FDI= f(market size, openness of economy, economic stability, domestic 

credit provided by financial sector, human capital, political stability, quality 

of infrastructure) 
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FDI= B0+ B1X1+B2X2+B3X3+B4X4+B5X5+B6X6+B7X7 

Where: 

FDI: foreign direct investment inflows, X1: GDP per capita (market size), 

X2: Merchandise trade (openness of economy), X3:Inflation (economic 

stability), X4:credit provided by financial sector,X5:School enrollment 

secondary (human capital), X6: Military expenditure (political stability), 

X7: Air transport (quality of infrastructure) 

4. Results and Discussion  

4.1 unit of root test 

The stationary time series require that: 

 The mean of Yt is constant over time: 

             E (Yt) = Y 

 The variance of Yt is constant over time: 

             

The covariance of time series does not vary over time and depend on 

the factor of time only. But sometimes the non stationary is obtained because 

of the changes that face economic environment as the result of the economic 

fluctuations (business cycle fluctuation between expansion and recession), in 

this case the test statistics may often show a significant relationship between 

variables in the regression model even though no such relationship exists 

between them and this creates incorrect regression even when the value 

of  R2 is high. To investigate this problem, the ADF (Augmented Dickey-

Fuller) test of stationary is used which is the most widely used unit root test.  

After computed the value of Dickey-Fuller, we compared this value with the 

critical value tabulated by Dickey-Fuller (the Dickey-Fuller test), if the value 

of the former is greater than the value of later the null hypothesis is rejected 

which mean that times series is stationary, if not the null hypothesis is 

accepted, that is times series is nonstationary. In this case, the first difference 

of data is taken and retesting, even the times series is stationary. (Dickey, 

1979, p. 429)  
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Table 6. Unit Root Test 

variables 

level 1stdifference 

ADF test 

statistic 
Result 

ADF test 

statistic 
Result 

y -1.190294 not stationary -2.335862** stationary 

X1 0.311196 not stationary -5.491112* stationary 

X2 -0.639835 not stationary -4.659536* stationary 

X3 -1.313836 not stationary -5.615609* stationary 

X4 -0.935965 not stationary -6.762456* stationary 

X5 0.450111 not stationary -5.399564* stationary 

X6 1.541792 not stationary -4.974985* stationary 

X7 1.055931 not stationary -7.030029* stationary 

Source: Prepared by the researchers, based on Eviews output. 
*1% significant level. 
** 5% significant level. 

This work started with the null hypothesis that the variables of interest 

in the study have a unit root (that is nonstationary) against the alternative 

hypothesis that the variables are stationary. The test for this null hypothesis 

has represented in a table (06), we can see that all variables are not stationary 

at the level so they have a unit root, thus we accept the null hypothesis. After 

taking first difference they became stationary at 1% and 5% significant level. 

4.2 Johansen Cointegration Test  

Cointegration analysis is used to investigate the long-term relationship 

between the variables (FDI, market size, openness of economy, economic 

stability, credit provided by financial sector, human capital, political stability, 

and quality of infrastructure) of the study. Economically speaking two 

variables will be cointegration if they have long-term or equilibrium 

relationship between them. To look for this relationship Johansen test is used 

to test the null hypothesis that says there is no cointegration between the 

variables of the study against the alternative that says there is cointegration 

between the variables of the study.(Johansen, 1992, p. 230) 
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Table N7. Cointegration Test 

Hypothesized N0.of 

CE(s) 
Trace Statistic 0.05critical value prob 

None* 199.950 159.5297 0.0000 

At most 1* 133.9974 125.6154 0.0139 

At most 2* 99.90256 95.75366 0.0251 

At most 3 67.54941 69.81889 0.0748 

At most 4 40.87110 47.85613 0.1928 

At most 5 22.04305 29.79707 0.2961 

At most 6 10.09333 15.49471 0.2736 

At most 7 0.244073 3.841466 0.6213 

Source: Prepared by the researchers, based on Eviews output. 
*denote rejection of the hypothesis at the 0.05 level 

Table(07) represents the Cointegration test results, as we see there are 

three Cointegration at a level of 5%, which means there is a long-term 

relationship between the  FDI, market size, openness of economy, economic 

stability, credit provided by financial sector, human capital, political stability, 

andquality of infrastructure. Thus we reject the null hypothesis that says there 

is no cointegration between the variables of the study, and accept the 

alternative hypothesis that says there is cointegration between the variables 

of the study. 

Table 8. Regression Result  

Dependent variable : y 

variable Coefficient t- statistic prob 

c -2239.682 -2.468621 0.0195 

X1 0.300808 3.181898 0.0034 

X2 34.95256 3.145034 0.0037 

X3 -20.85225 -1.600169 0.1200 

X4 -0.001734 -0.034345 0.9728 

X5 15.57672 2.729320 0.0105 

X6 -246.0105 -1.685805 0.1022 

X7 0.004695 0.257049 0.7989 

F-statistic 11.92350 R-squared 0.735600 

Prob (F-

statistic) 
0.000000 Adjusted R-squared 0.673907 
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Source: Prepared by the researchers, based on Eviews output. 

The results show that market size, openness of economy, capital human 

have a positive and significant (1%, 1%, 5%, respectively) effects on foreign 

direct investment inflows in Algeria, where inflation, credit provided by 

financial sector, Military expenditure have negative effects on FDI inflows, 

but are not significant at any level, also Air transport as a proxy of 

infrastructure has a positive effect on FDI inflows but is not significant at any 

level. GDP per capita as an indicator for market size has a positive and 

significant effect on foreign direct investment inflows at a level of 1%, this 

means that Algeria foreign direct investment inflows will increase by 

0.300808 if GDP per capita raises by a unit. So market size is an important 

determinant of FDI inflows in Algeria, a higher GDP per capita means higher 

effective demand and purchasing power, the literature confirms that market 

size is an important determinant of FDI inflows in the host country(Singh, 

1995, p. 14),(Culem, 1988, pp. 885-904), (Liargovas & Skandalis, 2012, p. 

327). 

Merchandise trade as proxy for openness of economy has a positive and 

significant relationship with Algeria foreign direct investment inflows at a 

level of 1%, this result is consistent with previous studies(Moosa, 2006, pp. 

199-211), (Chantasasawat, 2010, p. 533)  ، (Srinivasan, 2011, p. 26), thus trade 

openness is an essential  determinant of FDI inflows in Algeria, foreign 

investors are more attracted to countries that opened up to the outside world, 

a high value indicates openness to trade, and it is a motivating factor for 

foreign investors.(Caves, 1996). Capital human has positive and significant 

relationships with Algeria foreign direct investment inflows at level 5%, 

which means that well-informed labor force in host country attracting more 

FDI inflows.(Asiedu, 2006, p. 63). Air transport indicates the quality of 

infrastructure is found to be insignificant, this means that quality of 

infrastructure is not determinant of Algeria foreign direct investment inflows, 

this result is supported by Quazi(Quazi, 2007, p. 329), in addition 

inflation(Elijah, 2008, p. 22; Asiedu, 2006; Asiedu, 2006), credit provided 

by financial sector (Yapatake kossele Thales Pacific, Riti Joshua Sunday, 
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Anning Lucy2015) and military expenditure have negative and non-

significant impact on FDI inflows in Algeria.  

5.  Conclusions 

Currently, the countries compete to attract great part of foreign 

investment inflows for the reason that it makes jobs, improve economic 

growth, provides stable finance and so. Algeria also aims to attract more 

foreign investment inflows by improving its investment climate. The first 

part in this study was an overview on foreign direct investment inflows in 

Algeria from 1970 o 2017, during this period the FDI inflows are increasing 

as result of  improving its investment climate, the  most important countries 

investing in Algeria from 2013 to 2017 are China, Spain, Turkey, Germany, 

South Africa,  France, Switzerland, Italia, and United Kingdom, while the 

top five companies investing in Algeria from 2013-2017are China State 

Construction Engineering Corporation(CSCEC,  Indorama company from 

Singapore , Grupo Ortiz Construccion y Servicios Del Mediterraneo from 

Spain, and Turkish companies  Tosyali Holding. and Taypa Tekstil, the 

distribution of FDI inflows to Algeria by regions invested from 2013 to 2017, 

note that Asia and the Pacific have the biggest part of the investment in 

Algeria when North America has the lowest contribution for FDI inflows. In 

the second part, we investigated whether the GDP per capita, Merchandise 

trade, inflation, credit provided by financial sector, School enrollment 

secondary, Military expenditure and Air transport affect foreign direct 

investment inflows in Algeria, rely on time series include a sample of 38 

observation from 1980 to 2017. 

Finally, the results showed that GDP per capita as a proxy of market size, 

Merchandise trade as an indicator of economic openness, and School 

enrollment secondary as a proxy of capital human are important attracting 

factors of FDI inflows in Algeria. 
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Abstract:  

The present paper aims at identifying the contribution of Business 

Intelligence in making corporate performance improve. Therefore, the main 

research question is: “What effects does Business Intelligence have on 

business performance?” In an attempt to respond, the case study method has 

been adopted using and relying on interviewing techniques to collect data. 

The key findings assert that BI is especially required in business planning as 

well as in execution. BI has a great impact on business performance 

especially in terms of lowering costs; increasing revenue; and improving 

customer satisfaction.  

Keywords: Business Intelligence (BI), Enterprise Resource Planning (ERP), 

Data Warehouse (DW), Data Mining, Decision Making.  
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M1, M15. 

1. Introduction 

Performance is a word that refers simultaneously to the action, to the 

result of the action and to the success of the result compared to some 

benchmark. Then, Business Performance Management (BPM) is a key 

business initiative that enables companies to align strategic and operational 

objectives with business activities in order to fully manage performance. 

Indeed, managing performance is one of the main functions of organizations 

in today’s turbulent business environment. As a fact of matter, the 

widespread use of information technology can generate tremendous amounts 

of data in which an organization finds itself drowning. This data contains 

information that is invaluable to the organization’s decision makers. Hence, 

with Business Intelligence (BI), users can find answers to all the questions 

that are raised by their activities. Armed with precise, up-to-the-minute 

information, users can develop effective responses that help their 

organization attain its goals. 

In a nutshell, Business Intelligence (BI) is a process that transforms raw 

data into information, information into knowledge and in due course 

knowledge into wisdom. This can be achieved throughout the BI system 

major phases. First, implementing an Enterprise Resources Planning (ERP) 

system helps to address the problem of information fragmentation using a 

single relational database accessible by all modules; therefore eliminate the 

need for duplicate entries and eventually improve the data quality. Second, 

the data warehousing process creates a single version of the truth for data 

within the enterprise. Third, BI calls for different passive (exploratory 

analysis) and active (data mining) statistical analyses as well as optimization 

models in order to provide panoply of feasible alternatives among which the 

decision maker can opt for the optimal decision and correspondingly improve 

the business performance. 

Thus, the key research question is: “What effects does BI have on 

business performance?”In an attempt to respond, the paper is divided into 

two parts: one theoretical, dealing mainly with concepts, and one practical, 

trying to give more details and illustration through Henkel Algeria case. As 
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far as methodology is concerned, qualitative research was dominating. First, 

a desk research took place both in the conceptualising phase and the practical 

case where internal documents were consulted. Also, the case study method 

was adopted relying on the interviewing techniques that helped to collect data 

regarding the performance of the company, its management as well as its BI 

system. 

2. Conceptualising Business Intelligence: 

Intelligence can be simply defined as a set of properties of the mind. 

These properties include the ability to plan, solve problems, and in general, 

reason. A simpler definition could be that intelligence is the ability to make 

the right decision given a set of inputs and a variety of possible actions 

(Jones, 2008, P1). As far as Business Intelligence is concerned, many 

definitions have been given, among which the following could have been 

selected.  

According to Negash (2004, p. 178), “BI systems combine data 

gathering, data storage, and knowledge management with analytical tools to 

present complex and competitive information to planners and decision 

makers.” 

Moreover, Azvine (2006, p. 29) defines BI as follows: “Business 

Intelligence is all about capturing, accessing, understanding, analysing and 

converting one of the fundamental and most precious assets of the company, 

represented by the raw data, into active information in order to improve 

business”. Figure 1 depicts the architecture of a BI system. 

Fig.1. BI system components 

 

 

 

 

 

 

 

 

 

 

Source: Vercellis C., 2009, p. 10. 
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Before tackling the different components of the BI system, a distinction 

between some terms has to be done. In fact, Knowledge and information are 

not synonymous, nor are information and data. Yet there exists a relationship 

between these three concepts. Data is the raw material of organizational life; 

it consists of disconnected numbers, words, symbols relating to the events, 

and processes of a business. After some activities of extraction and 

processing, this data leads to information which appears meaningful for those 

who receive it in a specific domain. Thus, information is “organized data”. 

Then, information is transformed into knowledge when it is used to make 

decisions and develop the corresponding actions. Therefore, knowledge 

consists of information put to work into a specific domain, enhanced by the 

experience and competence of decision makers in tackling and solving 

complex problems. Knowledge is an “integrated information” (Michalewicz 

Z., Schmidt M., Michalewicz M. and Chiriac C., 2007, p.4). 

2.1 Data Sources: 

It is necessary to gather and integrate the data, which are generally 

heterogeneous in origin and type, stored in the various primary and secondary 

sources. According to figure 2, data may be categorized, by its type and 

source, into structured or semi-structured and internal or external. 

Fig.2. BI data type/source matrix 

 
Source: Negash S., 2004, p. 182. 

First, ERPs known also as operational systems or transaction processing 

systems are, principally, designed to address the problem of information 

fragmentation or “islands of information” in business organizations. They 

provide the foundation for effective supply chain management and e-

commerce by developing plans and schedules so that the right resources— 

manpower, materials, machinery, and money—are available in the right 

amount when needed. Figure 3 shows the different operational tasks, within 

an enterprise, from which the operational system may record data. 
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Fig.3. Operational systems record data from operational tasks 

 
Source: Hawson C., 2008, p. 22. 

It is an information system that supports and integrates all facets of the 

business processes. A typical ERP system integrates all the functions of a 

company through the free transfer and sharing of information, which is 

centralised in one single relational database accessible by all modules. Thus, 

eliminating the multiple and/or duplicate entries of the same data will 

contribute to the improvement of this last. 

Second, CRM is best described as a three-layered collection of 

operating philosophy (organizing the firm in more customer centric ways), 

processes (best Practices for managing and integrating sales, service, and 

marketing processes), and technologies that help companies improve their 

sales, service, and marketing operations (Bligh & Turk, 2004, p. 6). Yet, a 

commonly accepted business-oriented definition of CRM from research firm 

Gartner is as follows: “CRM is a business strategy that maximizes 

profitability, revenue and customer satisfaction by organizing around 

customer segments, fostering behaviour that satisfies customers and 

implementing customer-centric processes. To achieve the long-term value of 

CRM, enterprises must understand that it is a strategy involving the whole 

business, and thus should be approached at an enterprise level.” (Bligh & 

Turk, 2004, p. 7). According to Dyche (2001, p10-11), CRM has two levels. 

The Operational CRM, also known as “front-office”, involves the areas 
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where direct customer contact occurs. These interactions are known as 

customer “touch points”. The Analytical CRM, also known as “back-office” 

or “strategic” CRM involves understanding the customer activities that 

occurred in the front office.  

Third, as far as the semi-structured data sources are concerned, Negash 

(2004, p. 184) has briefly explained them through the following categories:  

• Business function model: It is the hierarchical decomposition of 

organization’s business. It shows what the organization does.   

• Business process model: It represents the set of processes implemented to 

accomplish the business functions. So, it shows how the organization 

performs its business functions.  

• Business data model: It depicts the data objects, the relationships 

connecting these objects based on actual business activities, the data 

elements stored about these objects, and the business rules governing 

these objects; it shows what data describes the organization.  

• Application inventory: It represents the accounting of the physical 

implementation components of business functions, business processes, 

and business data and shows where the architectural pieces reside.  

• Metadata repository: It is a description of the business models details. Its 

role is to support metadata capture and usage. 

2.2 Data Warehouse: 

Data warehousing is the process of taking data from transaction 

database systems and transforming it into organised information in a user-

friendly format to encourage data analysis and support fact-based business 

decision making. A data warehouse is the foremost repository for the data 

available for developing BI architectures and decision support systems. 

According to Bill Inmon, “A data warehouse is a subject-oriented, 

integrated, time-variant and non-volatile collection of data in support of 

management’s decision making process.”(Imhoff, Galemmo, and Geiger, 

2003. P13). Another definition given by Ralph Kimball states that:“A data 

warehouse is a system that extracts, cleans, conforms, and delivers source 

data into a dimensional data store and then supports and implements querying 

and analysis for the purpose of decision making.”, (Kimball, and Caserta, 

2004. P.23).Figure 4 illustrates the simplest form of a data warehouse system.  
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Fig.4. Simplest form of a data warehouse system 

 
Source: Rainardi V., 2008, p. 2. 

The source systems are the Online Transaction Processing (OLTP) 

systems that contain the data to be loaded into the data warehouse. The OLTP 

is a system whose main purpose is to capture and store the business 

transactions. The source systems’ data is examined using a data profiler to 

understand the characteristics of the data. The extract, transform, and load 

(ETL) system brings data from various source systems into a staging area. 

Then, it integrates, transforms, and loads the data into a dimensional data 

store (DDS). Next, the data quality rules do various data quality checks. Bad 

data is put into the data quality (DQ) database to be reported and then 

corrected in the source systems. Bad data can also be automatically corrected 

or tolerated if it is within a certain limit. 

Actually, users use various front-end tools such as spread sheets, pivot 

tables, reporting tools, and SQL query tools to retrieve and analyse the data 

in a DDS. Some applications operate on a multidimensional database format. 

For these applications, the data in the DDS is loaded into multidimensional 

databases (MDBs), also known as cubes, where the data is stored in cells and 

the position of each cell is defined by a number of variables called 

dimensions. Each cell represents a business event, and the values of the 
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dimensions show when and where this event happened. 

However, regarding data integration, two primary methods are used: 

data federation and consolidating data (Ballard, 2005, p. 41).On the one hand, 

federated access involves breaking down a query into subcomponents, and 

sending each subcomponent for processing to the location where the required 

data resides. On the other hand, Data consolidation combines data from a 

variety of locations in one place, in advance, so that a query does not need to 

be distributed. Moreover, data federation is provided by enterprise 

information integration (EII) software, while data consolidation can be 

implemented using ETL and data replication. Both data federation and data 

consolidation may require underlying data mapping and data transformation. 

Mapping describes the relationships between required elements of data, 

while transformation combines the related data through this mapping. 

In any way, the goal of any data warehouse or data mart project should 

be to create a single version of the truth for data within the enterprise. 

2.3 BI Methodologies: 

This stage deals, mainly and namely, with the exploratory data analysis 

and data mining techniques; then moves to the optimization and finally the 

decision-making. 

The primary purpose of exploratory data analysis is to highlight the 

relevant features of each attribute contained in a dataset, using graphical 

methods and calculating summary statistics, and to identify the intensity of 

the underlying relationships among the attributes. However, Data mining is 

the process of selection, exploration, and modelling of large quantities of data 

to discover regularities or relations that are at first unknown with the aim of 

obtaining clear and useful results for the owner of the database (Giudici, 2003, 

P2). Data mining activities can be subdivided into two major investigation 

streams, according to the main purpose of the analysis: interpretation (to 

identify regular patterns in the data) and prediction (to anticipate the value 

that a random variable will assume in the future or to estimate the likelihood 

of future events). Figure 5 summarises the data mining process. 
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Fig.5. Data mining process 

 
Source: Vercellis C., 2009, p. 85. 

The difference between exploratory data analysis and data mining could 

be summarized in two points. From the statistical viewpoint, exploratory data 

analysis essentially uses descriptive statistical techniques, while data mining 

can use descriptive and inferential methods that are based on probabilistic 

techniques. Regarding the purpose of each, the exploratory analysis aims at 

describing the structure and the relationships present in the data, for eventual 

use in a statistical model. Whereas, the purpose of a data mining analysis is 

the direct production of decision rules based on the structures and models 

that describe the data. 

After the analysis phase comes the optimization which provides tools 

for making optimal and best decisions. The term decision-making process 

has been derived from Herbert A. Simon, who compared the preparation of 

the final crucial decision in an organization to a river fed from many different 

sources. “A complete decision is like a great river, drawing from its many 

tributaries the innumerable component premise of which it is constituted. 
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Many individuals and organizational units contribute to every large decision, 

and the problem of centralization and decentralization is the problem of 

arranging this complex system into an effective scheme” (Menne-Haritz, 

2005, p.15). 

Actually, there are many different models that can be used through the 

decision making process, among which the following can be mentioned 

(Sanderson C. and Gruen R., 2006, p. 22.):  

• Game-theory models for decision making under ‘uncertainty’, that is when 

the future values of the relevant exogenous variables or ‘states of nature’ 

cannot be estimated, even in probabilistic terms.  

• Decision analysis models for when probabilities can be attached to each 

potential future value of the relevant exogenous variables or ‘state of nature’.  

• Programming models for estimating the effects on efficiency of changes in 

the way mixes of resources are allocated to tasks. 

• Costing models for predicting the effect on costs and performance of 

changing factors such as case mix and service capacity.  

• System dynamics models for predicting how the effects of decisions will 

unfold over time, particularly when there may be vicious or virtuous circles 

of cause and effect, leading to stable or unstable behaviour of the system as 

a whole – or parts of it.  

• Queuing models for where the rate of arrival at an interconnected system of 

services, or the service times themselves are irregular. These models provide 

estimates of the effect on measures of performance (waiting times, 

occupancy) of changes in service capacity or scheduling arrangements. 

3. Business Intelligence within Henkel: 

As demonstrated in figure 6, the data sources, particularly SAP ERP, 

constitute the first step in Henkel’s BI system. Indeed, Data Warehousing and 

CRM are included with SAP as modules. In the second step, there is SAP-

BW (Business Warehouse) where data is collected and consolidated and the 

KPIs are harmonised. Finally, after analysing data, reports have to be 

delivered to the decision makers. 
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Fig.6. Henkel BI target architecture 

 
Source: Internal document 

3.1 SAP: 

SAP consists of several application components closely integrated with 

one another. The major application areas are: accounting (including financial 

accounting/controlling, financial SCM and project systems), human 

resources (including personnel management, time management, payroll and 

travel management), and logistics (including materials management, 

production, plant maintenance, sales and distribution, logistics execution, 

etc.). 

Several advantages are offered by SAP. For example, it can present the 

company performance status in a glance, by gaining insight into business 

operations at every level. It permits the monitoring of the most important 

KPIs in the company. It provides consistent and reliable data on any level of 

details using the root cause analysis. Moreover, SAP is convenient and easy 

to handle for all users. It empowers employees with timely, relevant, and 

trustworthy information. It facilitates the retrieval of information from mass 

data quickly through a simple analysis of transactional mass data. It helps to 

identify trends and variances. It allows simple report generation; therefore, it 

enables users to get results instantly. Last but not the least, it minimizes 
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reliance on Information Technology (IT) for reporting, analysis, and 

dashboard needs. 

3.2 Business Warehouse: 

The Business Explorer Analyzer is used to create and change queries in 

order to analyse data in Business Warehouse (BW), to navigate within reports 

and to call and save reports in user roles and personal favourites. Besides, it 

provides flexible reporting and analysis tools by integrating reporting 

functionality in Excel (additional toolbar in Excel). Figure 7 reveals the main 

elements of the Business Warehouse within the ERP System. 

Fig.7. SAP-BW architecture: 

 
Source: Internal document, Ben Van den hende, SCORE MENA, Key User Training 

Introduction and General Bex Analyzer Training, April 2008. 

3.3 BI Tools at Henkel Algeria: 

BI tools are considered models that help the users extract information, 

from SAP, and present them in a very efficient manner. Henkel Algeria uses 

some of them such as SCORE, GECCO, and COLOR. 

First, SCORE, standing for Supply Chain Optimizing and Reporting, 

provides its users with five types of reports. First, activity analysis presents 

an overview of the main activity indicators such as the number of orders as 

well as the ordered quantity. Second, efficiency analysis gives an overview 

of the main efficiency KPI’s. Third, service level deals with the different 

customer service levels. Fourth, complaint analysis gives an overview of the 

number of complaints. Finally, invoice/credit note analysis is similar to 
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activity analysis, but for billing documents. Figure 8 displays an example of 

the report structure. 

Fig.8. SCORE report structure 

 
Source: Internal document. 

Second, GECCO, standing for Global Enhanced Consumer Controlling 

System, provides reports and analyses based on: invoices, credit notes, 

allowances, accruals, manufacturing cost, advertising, and last minute 

adjustments. Its reporting features are mainly: Excel-integration with BEx 

analyser, web-access, flexible navigation, automatic to Plan-Plan data-

Integration (daily refresh), application-integration: web with MARS, iSales 

BW, BEx analyser with TOPAS, report distribution, separation from OLTP 

for performance reasons, and view on display as the smallest component. 

Figure 9 gives an idea about the GECCO data model. 
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Fig.9. Template of the GECCO data model 

 
Source: Internal document 

Third, COLOR, standing for Common Local Profitability Reporting, is 

one of the projects aiming at the consolidation of redundant BI applications 

to reduce cost and obtain consistent reporting across Business Units. COLOR 

offers information on a daily base relevant for the steering of local business 

worldwide in a harmonised way regardless of the business unit to users 

mainly in: Local Sales, Local Marketing and Local Controlling. 

Additionally, COLOR has other defining paybacks. It provides KPIs 

that are needed to answer business questions related to local steering needs. 

It is updated day by day on daily data. It reduces the number of tools since 

controlling, sales and marketing work on the same data with the same tool. It 

uses only Excel instead of several reporting tools. It is more flexible and less 

IT needed. It assures faster reporting and it is less costly on the long run. 

Figure 10 demonstrates COLOR’s objective and positioning in the global BI 

strategy of Henkel.  
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Fig.10. Objective and positioning in the global BI strategy 

 
Source: COLOR User Manual V1.3.doc 

4. Conclusion: 

So, BI enables businesses to access, analyse, and use their data for 

decision-making. BI is especially required in business planning as well as in 

execution. 

First, business planning is an area that is concerned with strategic issues 

such as increasing revenues, reducing costs, and deciding what new products 

and services should be introduced. This is where strategic business 

intelligence is used. If, for example, the business goal is to maximize product 

sales, then the BI system needs to provide executives with information about 

what products sell best, in what locations and for what price, who the 

competition is, and what is the impact of advertising. Easy-to-use dashboards 

are mainly used to show executives the gap between the actual business 

performance and the business goals. Therefore, it helps executives identify 

ways of improving long-term business performance. 

Second, the execution area focuses on day-to-day operations of the 

company. It is concerned with developing and executing efficient business 

processes. BI helps improve business execution through monitoring 

workflow and reporting operational results. On the other hand, BPM enables 

a BI system to tap into business events flowing through business processes. 

This data is used by BI applications to create actionable management 
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information, which enables BPM, such as: key performance indicators (KPIs); 

alerts; analytic context reports and recommendations for corrective action. 

Indeed, as an answer to the main research question: “What effects does 

BI have on business performance?”, it could be said that BI has a great 

impact on business performance especially in terms of lowering costs; 

increasing revenue; and improving customer satisfaction. 

First, BI helps the company to lower its costs by being operationally 

efficient –the fact of giving customers the access to real-time data enables 

them to track their own accounts therefore improve their satisfaction. In 

addition, it participates in eliminating reports blockage and delays; 

negotiating better contracts with suppliers and customers –thanks to a solid 

grasp of facts and figures; finding root causes and take action and identifying 

wasted resources and reduce inventory costs. 

Second, BI contributes to increase one company’s revenues. This may 

happen thanks to better strategies with a better marketing analysis. Using BI, 

companies can micro segment their markets and gain an edge over the 

competition. Moreover, by analysing the sales force selling patterns (results 

vs. targets); better results can be achieved through encouraging it to focus on 

high profitability customers and products. 

Third, BI plays a part in improving customers’ satisfaction. Actually, 

BI, with access to information and without having to escalate and intensify 

standard problems up the management hierarchy, gives users the means to 

make better decisions. Additionally, it provides quick answers to user 

questions. Furthermore, it challenges assumptions with factual information. 

As far as Henkel is concerned, the company has adopted BI, especially, 

to: offer cross-divisional information for its international customers; 

assessing brand performance world-wide; identify cost driver, synergies and 

growth potential across geographies; allowing ex-post visibility of results for 

any business transaction; increase Henkel business effectiveness; and 

providing a fast, flexible, user friendly and cost competitive BI architecture. 
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Table.1. BI Added-value 

Status before BI programme To be afterwards 

• Various, partly redundant 

applications. 

• No efficient worldwide reporting 

capabilities 

• High costs (especially regarding 

expected SAP policy) 

• Performance issues and weak user 

interface  

• Consolidated system landscape 

with focus on information 

• Worldwide reporting systems and 

common standards 

• Reduced costs regarding the 

whole BI landscape 

• High performance and user-

friendly front-end 

Table 1 recapitulates the major differences between a situation where BI is 

absent and another where BI is implemented.  
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Do internal auditors in the Algerian public organizations contribute to 

create added value? 
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Abstract:  

This study aims to identify and demonstrate the contribution of internal 

auditors to the creation of added value in a sample of Algerian public 

organizations, this study was conducted based on a survey designed and 

distributed to a random sample of 36 internal auditors in 20 Algerian public 

organizations. The response rate was 83% as 30 auditors responded. We used 

statistical methods to analyze the four principle hypotheses developed.  

We found that the internal auditors in Algerian public organizations are 

independent, objective and competent, and they create added value through 

the evaluation of the internal control system, risk management processes and 

governance processes. 

Keywords: Internal Audit, Internal control, Risk Management, governance, 

added value. 

JEL Classification Codes: M42. 

 :ملخص
يف عينة من املؤسسات العمومية  مسامهة التدقيق الداخلي مدىدف هذه الدراسة إىل حتديد هت

مت تصميمه وتوزيعه على  استبيان ابالعتماد على د أجريت هذه الدراسة، وقاجلزائرية يف خلق القيمة املضافة
٪ 83دل االستجابة كان معحيث   ،ة جزائريةموميمؤسسة ع 20مدقق داخلي يف  36من عينة عشوائية 

حتليل الفرضيات ختبار و الو  للدراسة الوصفية استخدمنا األساليب اإلحصائيةوقد  دقق داخلي،م 30أي 
 الرئيسية األربعة املتقدمة.
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ابالستقاللية،  يتميزون ائريةة اجلز وميمدققون الداخليون يف املؤسسات العامل أن نتائج الدراسة أظهرت
من حيث يسامهون يف ذلك ، واملوضوعية وكذا املهارات الالزمة من أجل املسامهة يف خلق القيمة املضافة

 .احلوكمةخاطر وعمليات إدارة امل إجراءاتتقييم نظام الرقابة الداخلية و خالل 
 .املضافة، القيمة التدقيق الداخلي، الرقابة الداخلية، إدارة املخاطر، احلوكمةكلمات مفتاحية: 

 .JEL: M42 اتتصنيف

1. INTRODUCTION 

In this challenging and fast changing environment, competitors, 

technologies, and financial instruments, changing cost structures and 

regulations, increasingly integrated global economies, and other 

developments are creating new risks and opportunities for organizations to 

consider, many leaders have recognized the need for internal audit to play a 

larger role -one that expands on its historic focus on value preservation (a 

control focus) to encompass activities related to value creation (a 

performance focus), such a shift could enable internal audit- to bring value 

to the business in new ways. (KPMG, 2007, p. 2) And expectations about the 

added value that internal auditors can bring to their business are higher than 

ever. Many auditors are ready to take up the challenge and want to take their 

place at the round table. As Richard Chambers observed, the internal auditing 

profession and its journey from "the back room to the board room" is being 

closely watched. (The Dallas research committee, 2011, p. 3) 

In Algeria, the internal audit started to grow in the organizations and in 

public ones in particular from 1988, and that after the appearance of the law 

n ° 88-01 of January 12th, 1988 about the public companies, which obliged 

to reinforce the structures of internal control by implanting an internal audit 

cell within each Algerian public company, the establishment was relatively 

late and the internal audit is still at the stage of financial audit, so hard to 

extend audit work to other focus area such as risk management and 

governance of the entire organization. Especially that there is no law 

obligation to apply the standards of the IIA, but even though so many studies 

showed that Algerian organizations are trying to learn from western advanced 

theory and technology to ameliorate their IA. 
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Considering all this, the study presented here aims to answer the main 

question which is: does internal audit contribute to add value to the Algerian 

organizations? 

The study aims to identify the focus area in which internal audit can add 

value to the Algerian organizations, such as IA quality, internal control, risk 

management and governance, as well as studying the contribution of IA to 

these areas, with taking in consideration the Algerian environment, known as 

not developed as it should be, and with an overall modest progression of the 

new definition of the IA function’s application. 

2. LITERATURE REVIEW: 

According to the IIA’s Definition of Internal Auditing that states the 

fundamental purpose, nature, and scope of internal auditing “Internal 

auditing is an independent, objective assurance and consulting activity 

designed to add value and improve an organization's operations. It helps an 

organization accomplish its objectives by bringing a systematic, disciplined 

approach to evaluate and improve the effectiveness of risk management, 

control, and governance processes”; (IIA, Definition of internal auditing, 

1999) and “Value is provided by improving opportunities to achieve 

organizational objectives, identifying operational improvement, and/or 

reducing risk exposure through both assurance and consulting services” (IIA 

I. o., 2017, p. 21). 

The Mission of Internal Audit articulates what internal audit aspires to 

accomplish within an organization, to enhance and protect organizational 

value by providing risk-based and objective assurance, advice, and insight. 

As we have mentioned in the previous, the main mission and role of the 

internal audit function in any organization is to add value, and according to 

many studies about how to create this value, we find that most focus on the 

same activities defined in the IIA definition, such as risk management, 

internal control and governance.  

According to (The Dallas research committee, 2011, p. 4) to define 

internal audit’s added value, we must question the impact of internal audit on 

the attached activities, based on the global internal audit survey elaborated 

by the IIA, the committee focused on 05 of internal audit activities where 
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audit can add value: Audits of enterprise risk management processes, project 

management assurance/audits of major projects, corporate governance 

reviews, reviews addressing linkage of strategy and company performance 

and social and sustainability audits. 

(Willis, 2016, p. 4) focused in his study on risk based approach for more 

value of the internal audit function, (Barnia, 2015, p. 14) noted in his study 

realized in Morocco that the value added by internal audit is dependent on an 

adequate control environment, the existence of audit committees with 

independent and competent members, the existence of risk management 

processes, control internal and formalized corporate governance as well as 

the independence and competence of the Internal Auditors. 

We can deduce that the most important criteria (taking into account the 

environment of Algerian organizations) in the internal audit function to add 

value, and that we will rely on to carry out our study are as follows: 

Fig.1. The research model: Focus areas in which internal audit could add value 

 

 

 

 

 

 

 

 

 

 

 

 

Source: By researcher based on the literature reviews 

2.1. Internal audit quality: 

The accounting literature did not agree on a unified definition of the IA 

quality, although there were some attempts that contributed to its 

measurement, in a study on Saudi Arabia listed companies (Al-Shetwi, 

Ramadili, chowdury, & Sori, 2011, p. 4) highlighted that  IA quality was 

measured by using three attributes as employed in many prior studies, the 

first is proficiency and due care, its determinants items are (education 

Internal audit 

function 

Internal audit quality 

Evaluation of internal 

control processes 

Evaluation of risk 

management processes 

Contribution to the 

organization’s 
governance 

A
d

d
e
d

 V
a
lu

e
 



 

 Do internal auditors in the Algerian public organizations contribute to create 
added value? 

 

50 

background, professional qualification, continuing professional 

development, IA experience in auditing…), the second is independence, and 

it was determinant through items such as (ability to assess the necessary 

information, non involvement in jobs other than auditing, non involvement 

in installation of IA procedures, reporting to the audit committee or the 

board…), and the third is performance of IA work, determinant by (the IA 

report, IA scope, IA size, and management’s response to IA reports…). 

The study of (Mihret & Yismaw, 2007, p. 4) identified some important 

elements as IA quality standards, such as: internal auditors' experience and 

scope of work, as well as the efficiency of planning and communication 

available to internal auditors, results of the study found that such factors 

contribute significantly to improving the efficiency of internal audit 

activities. In another study the determinants of internal audit quality are 

professional experience, professional certification, training, objectivity, 

volume of funds invested in the internal audit function. (Prawitt, Smith, & 

Wood, 2009, p. 3).  

According to the IIA (1210 standard) internal auditors are expected to 

“possess the knowledge, skills, and other competencies needed to perform 

their individual responsibilities” (IIA I. o., 2017, p. 6), (Chang, Chen, & 

Cheng, 2019, p. 5) mentioned that the proxies for competence generally 

include education, professional qualifications, experience, and training. 

We can resume that internal audit quality most important dominants 

are: Independence, objectivity and competence of the internal auditor. 

Accordingly, we state our first hypothesis as follows: 

HP01: The internal auditor creates value in the organization by being 

independent, objective and competent. 

2.2. Evaluation of internal control processes: 

The chief aim of IA is to prevent control failure which results in the 

failure of the organization's achievement of the strategic goals and objectives 

(Gabrini, 2013, p. 41), and a strong internal audit function makes the internal 

control system increasingly efficient and effective. (Hughes, 2011, p. 56). 

(Chekroun, 2014, p. 274) highlighted through a case study of two large 

Algerian organizations, the contribution of the internal audit function to the 
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effectiveness and efficiency of the internal control system, results showed 

that although the internal audit functions have not yet come close to achieving 

their full potential, they have brought real value to improving the internal 

control system in terms of efficiency and effectiveness in the studied 

organizations. According to (IIA I. o., 2017, p. 14) in the Standard 2130: 

Control, the internal audit activity must evaluate the adequacy and 

effectiveness of controls in responding to risks within the organization’s 

governance, operations, and information systems regarding the: 

 Achievement of the organization’s strategic objectives. 

 Reliability and integrity of financial and operational information. 

 Effectiveness and efficiency of operations and programs. 

 Safeguarding of assets. 

 Compliance with laws, regulations, policies, procedures, and contracts. 

Accordingly, we state our second hypothesis as follows: 

HP02: The internal auditor evaluates the internal control processes in order 

to add value to the organization. 

2.3. Evaluation of risk management processes: 

Researches has shown that board directors and internal auditors agree 

that the two most important ways that internal auditing provides value to the 

organization are in providing objective assurance that the major business 

risks are being managed appropriately and providing assurance that the risk 

management and internal control framework is operating effectively (IIA, 

The role of internal audit in enterprise-wide risk management, 2009), many 

organizations who are planning to implement enterprise risk management are 

seeking help from internal auditors because they are considered as people 

who understand risk assessment and control. (Pramesh, 2013, p. 8). 

 According to (Gramling & Myers, 2006, p. 52) the internal auditor 

influences five components of enterprise risk management. It provides 

reasonable assurance about the risk management process, that the risks are 

properly assessed, that the risk management process has been properly 

assessed, that the reporting of major risks has been properly established and 

that the main risks has been determined. (Pramesh, 2013, p. 8) cites key 

factors to consider when determining the internal audit role in risk 



 

 Do internal auditors in the Algerian public organizations contribute to create 
added value? 

 

52 

management: whether the activity poses threats to the independence and 

objectivity of internal audits; and whether it is likely to improve the 

organization's risk management, control and governance processes. 

According of the previous we state our third hypothesis as follows: 

HP03: The internal auditor evaluates the risk management processes in order 

to add value to the organization. 

2.4. Contribution to the organization’s governance: 

Internal auditing is involved in many of the current discussions taking 

place on corporate governance practices. Its commentary on current 

developments has and is contributing to future changes and improvements in 

these practices (D'Silva & Ridley, 2007, p. 121), and according to the IIA 

standard 2110 the internal audit activity should assess and make appropriate 

recommendations for improving the governance process in its 

accomplishment of the following objectives: Promoting appropriate ethics 

and values within the organization, ensuring effective organizational 

performance management and accountability, effectively communicating 

risk and control information to appropriate areas of the organization, and 

coordinating the activities of and communicating information among the 

board, external and internal auditors, and management (IIA I. o., 2017, p. 12). 

Accordingly, we state our forth hypothesis as follows: 

HP04: The internal auditor contributes to the governance processes in order 

to add value to the organization. 

3. RESEARCH METHOD AND DATA COLLECTION:  

3.1. Population and Sample of the Study: 

The population of the study consists of internal auditors working in a 

sample of 20 Algerian public organizations. (36) Questionnaires were 

distributed among the participants of the study sample, of which (30) were 

recovered. The selected sample consists of only internal auditors in large 

Algerian public organizations, and only internal auditors of management 

which exclude the internal auditors of quality (with only a main task of 

applying ISO). 
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Table 1. Sample of the study 

N Enterprise DS RS N Enterprise DS RS 

1 BCR 2 1 11 ALMOULES 1 1 

2 SANIAK 1 1 12 RIYAD 2 1 

3 CONSTRIB-EST 2 2 13 EMIVAR 2 1 

4 CIMENTERIE 2 2 14 MEDIFIL 2 2 

5 EPEST 1 1 15 AMC 4 3 

6 SIPLAST 1 1 16 TRIFESOUD 2 2 

7 CALPLAST 1 1 17 SETS 2 2 

8 LITTERIE TELL 2 2 18 SOFIPLAST 1 1 

9 CALPLAST 1 1 19 ANABIB 4 3 

10 ENPC 1 1 20 EMBAG 2 1 

 14 13  22 17 

DS Distributed surveys:36         RS Returned surveys: 30/20 enterprises 

Response percentage: 83% 

Source: By researcher based on the information obtained from the National Center for 

Commercial Registration. 

3.2. Data collection: 

The questionnaire was developed by referring to prior literature and 

especially IPPF standards for data collection; we interviewed also so many 

internal auditors, especially those with long experience, in order to collect 

further information and explanation about the environment of internal audit 

in Algerian public organizations. 

The questionnaire consisted of (46) items, based on Likert three point 

scale, in which high agreement with the content of the item was given three 

points, less agreement two points and high disagreement one point. 

3.3. Statistical Methods: 

Descriptive statistics were used, Questionnaire was handed out to a 

sample of 36 internal auditors in 20 Algerian public organizations, whereas 

30 were retrieved which represent 83% of the total. The researcher used the 

Statistical Package of the Social Science (SPSS.V.22) to analyze data. The 

statistics techniques used in data analysis include Cronbach alpha to assess 

the reliability, means and standard deviation for descriptive analysis. 

One sample T-Test was used in order to test our hypotheses, so that the 

null hypothesis is rejected if the mean exceeds the cut point (2), or when sig 

is less than 0.05. 
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3.4. Reliability Analysis of items 

We used the Cronbach Alfa coefficient to measure the reliability of 

items that measure study variables, which included four stakeholder groups: 

customers, competitors, employees, and shareholders. Two dimensions of 

business performance: financial and market performance, corporate social 

performance. The results are listed in Table (2), where we found the value of 

Cronbach Alfa 89.5% which is acceptable and statistically significant. 

Table 2. Reliability test 

Cronbach Alfa Element number 

0,895 46 

Source: By researcher from Spss output 

4. RESULTS AND DISCUSSION: 

Collected data has been analyzed and test hypotheses through SPSS 

program version 22. Descriptive statistic, Mean, Standard deviation, T test 

Analysis were used to analyze the data. 

4.1. Descriptive analysis:  

This section illustrates the descriptive statistics for each variable and its 

item as mean and standard deviation, beside the rank and the level of 

importance. In order to analyze the questionnaire paragraphs and interpret 

the results accurately, the analysis scale categories were defined as follows: 

 Strongly disagree 1 - 1.66 with a low degree of importance; 

 Less agree 1.67-2.33 with a mid degree of importance; 

 Strongly agree 2.34 - 3 with a high degree of importance. 

4.1.1 Descriptive analysis of the first axis: 

Table 3.  Results of the independence, objectivity and competence of the internal 

auditors of the sample 

Items Mean S.D Rank Degree 

Existence of an internal audit charter that determines 

your objectives and your responsibilities in your 

organization; 

2,70 0,702 

 

7 

 

High 

The objectives, responsibilities and mandate of the 

internal auditor are defined clearly and in detail by 

the organization's board of directors; 

2,47 0,730 11 High 

Your internal audit department is organizationally 

linked to the highest level of management; 
2,80 0,484 4 High 
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The internal auditor in your organization has direct 

contact with the chairman of the board; 
2,23 0,774 15 Mid 

The internal auditor can carry out his tasks and 

report his findings without any intervention; 
2,50 0,777 9 High 

The internal auditor can make decisions without 

pressure; 
2,30 0,837 14 Mid 

The internal auditor of your organization does not 

participate in any activity that may affect his 

objectivity and the interests of the organization; 

2,67 0,606 8 High 

The internal auditor of your organization does not 

evaluate the work for which he was previously 

responsible; 

2,33 0,711 12 Mid 

The internal auditor of your organization can submit 

complaint to (the management or the audit 

committee) when his independence is threatened; 

2,73 0,521 5 High 

Your organization's internal auditor can access the 

archives and the right people to perform their duties 

without any obstacles; 

2,83 0,461 3 High 

The internal auditor of your organization has 

sufficient knowledge of international standards for 

the professional practice of internal auditing; 

2,70 0,466 6 High 

Your organization's internal auditor continually 

reviews new publications in the field of the 

profession; 

2,47 0,629 10 High 

The internal auditor of your organization is aware of 

the laws and regulations of the profession; 2,87 0,346 1 High 

The internal auditor of your organization seek to 

increase knowledge through ongoing contact with 

other internal auditors to share their experiences; 
2,33 0,758 13 Mid 

Your organization's internal auditor provides 

services with the necessary knowledge and 

efficiency. 

2,83 0,379 2 High 

Total 2,58 0,288  High 

Source: By Researcher from Spss output 

The table 03 represents the level f independence, objectivity and 

competence of the internal auditors in the Algerian public organizations of 

the sample, results about independence in the first five items shows that the 

internal auditors of the sample are independent thanks to the existence of 

internal audit charter ( with the highest mean of 2.7 & sta.dev 0,7), also to 

the attachment of the internal auditor to the highest level of management of 
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the organization, (mean 2.8 with a sta.dev of 0,48), but from the table we can 

notice that the biggest threat to this independency is the lake of a direct 

contact between the auditor and the chairman of the board; 

The next five items (from 6 to 10) about the objectivity of the internal 

auditors in our sample of public organizations had the highest mean for the 

10th item which confirm that internal auditor can access the archives and the 

right people to perform his duties without any obstacles (mean 2.83 and 

standard deviation 0.461); 

At last items from (10 to 15) determine the competence of the internal 

auditors, results shows that they are aware of the laws and regulations of the 

profession with the highest mean of all items 2.87 & sta.dev 0.346, although 

the internal auditors in our sample are considered competent, however they 

share less their experiences with other internal auditors in order to increase 

their knowledge (with the lowest mean of a mid degree 2.33 and sta.dev of 

0.758). 

4.1.2. Analysis descriptive of the second axis: 

Table 4. Results of the role of internal audit in the evaluation of the control 

system 

Items Mean S.D Rank Degree 

Ensure a good level of performance for your 

organization; 
2,77 0,430 4 High 

The internal auditor verifies that the internal 

procedures of your organization are respected; 
3,00 0,000 1 High 

Ensure that internal procedures comply with the 

laws in your organization; 
3,00 0,000 2 High 

The internal auditor assesses the effectiveness of 

your organization's risk control measures; 
2,83 0,379 3 High 

Ensure the efficiency and effectiveness of your 

organization's accounting and financial information 

systems; 

2,53 0,571 9 High 

Guarantee the transparency and reliability of the 

financial information provided in the financial 

statements; 

2,67 0,606 7 High 

Ensure that the necessary information is provided in 

the financial statements of your organization; 
2,63 0,615 8 High 

Ensure that the assets of the institution are 

protected; 
2,77 0,504 5 High 
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Ensure the effectiveness of the means implemented 

to protect assets; 
2,73 0,450 6 High 

Try to find balance between the interests of all 

parties and the benefits of the organization. 
2,37 0,669 10 High 

Total 2.73 0,266  High 

Source: By Researcher from Spss output 

Table 4 shows that the internal auditors in the organizations of our 

sample does highly contribute to the evaluation of the internal control system, 

with a mean of 2.73 and standard deviation of 0.226, Through the verification 

of the internal procedures and if they are respected (Mean 3, Sta.dev 0.00), 

and if they comply with laws in the organizations of the sample (Mean 3, 

Sta.dev 0.00), also the auditor contribute in the assessing of the effectiveness 

of the risk control measures and ensuring a good level of performance, In the 

other hand he contributes less to create balance between the interests of all 

parties and the benefits of the organization (Mean 2.37& Sta.Dev 0.669). 

4.1.3. Descriptive analysis of the third axis: 

Table 5. Results of the role of internal audit in the assessment of risk management 

processes 

Items Mean S.D Rank Degree 

Coordinate with the risk manager to identify risks in 

your organization; 
2,10 0,923 12 Mid 

Conduct interviews with managers at different levels 

of management to determine the risks of each level; 
2,67 0,661 2 High 

The internal auditor is partially responsible for 

developing the policies and procedures required for 

risk management; 

2,10 0,885 11 Mid 

Review the strategies and policies adopted by your 

organization's management to identify risks; 
1,90 0,662 13 Mid 

Prepare a comprehensive audit plan identifying areas 

of risk in the various activities of the organization; 
2,67 0,606 1 High 

Review previous risk assessment reports prepared by 

management, internal auditors and external auditors; 
2,50 0,731 6 High 

Evaluate all types of risks that your organization's 

activities face on a regular and ongoing basis; 
2,57 0,679 3 High 

Document the results of the risk assessment and 

associated controls for each activity; 
2,53 0,730 4 High 

Assessment and classification of risks according to 

the priorities; 
2,10 0,803 10 Mid 
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Review and evaluate risk management processes and 

make recommendations to improve their 

effectiveness; 

2,40 0,855 8 High 

Contribution in making corrective decisions 

(prevention, reduction, transfer, acceptance); 
2,50 0,630 5 High 

Submit periodic reports to the audit committee (board 

of directors if applicable) about the results of the risk 

response; 

2,27 0,828 9 Mid 

The internal auditor reviews risks periodically so that 

the board of directors can find solutions. 
2,40 0,770 7 High 

Total 2.36 0.505  Mid 
Source: By Researcher from Spss output 

Results shows that the internal auditors of our sample contribute with a 

medium degree in the assessment of risk management  represented by a mean 

of 2.36 and standard deviation 0.5, mainly the internal auditors contribute to 

assess risk management through the preparation of audit plan (mean 2.67 and 

sta.dev 0.6), identifying risks in the different activities (mean 2.67 & sta.dev 

0.66) and the evaluation of all type of risk that these activities face on a 

regular basis (mean 2.57 & sta.dev 0.67). In the other hand the internal 

auditor contributes less in checking the strategies adopted to identify risks 

(mean 1.90 & sta.dev 0.66) and doesn’t coordinate with the risk manager 

(mean 2.10; Sta.dev 0.92). 

4.1.4. Descriptive analysis of the forth axis: 

Table 6. Internal audit contributes to the improvement of governance processes 

Items Mean S.D Rank Degree 

Evaluate the effectiveness of corporate governance 

practices in your organization; 
2,20 0,714 7 Mid 

Provide consulting services to improve corporate 

governance practices in your organization; 
2,33 0,758 5 Mid 

Internal audit facilitates the tasks of the external 

auditor to perform his job in good condition; 
2,87 0,346 2 High 

Assist in verifying the accuracy of financial 

statements and the reduction of information 

asymmetry; 

2,63 0,490 3 High 

There is cooperation between the internal auditor and 

the board of directors of your organization; 
2,27 0,828 6 Mid 

Submit your annual report to senior management; 2,90 0,403 1 High 
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Allow employees to have an idea about the situation 

of the organization; 
2,20 0,805 8 Mid 

Protect shareholders' assets through the declaration of 

the accuracy of reports and financial statements. 
2,43 0,774 4 High 

Total 2.4792 0.33004  High 

Source: By Researcher from Spss output 

The table 06 above shows that the general mean of the axis was 2.47, 

with standard deviation of 0.33, which reflects the contribution of the internal 

auditor to the governance processes in public organizations of our sample 

with a fairly high degree, the highest mean of the items was (2.90) with 

standard deviation (0.403) through the submission of an annual report to 

senior management; facilitating the tasks of the external auditor to perform 

his job in good condition (mean 2.87 & sta.dev 0.346) and also verifying the 

accuracy of financial statements and financial information administered to 

the external auditor for certification and the reduction of information 

asymmetry (mean 2.63 & sta.dev 0.490);  

On the other hand, we note from the smallest mean 2.20 and sta.dev of 

0.714 that the auditor contributes less to evaluate the effectiveness of 

corporate governance practices, and to allow employees to have an idea about 

the situation of the organization (mean 2.20 & sta.dev 0.805). 

4.2. Testing hypotheses: 

4.2.1. Hypothesis 01: 

 In order to test the first hypothesis “the internal auditor creates value 

in the organization by being independent, objective and competent” we 

formed it as follow: 

 H0: The internal auditors in Algerian public organizations are not 

dependent, objective or competent. 

 H1: The internal auditors in Algerian public organizations are dependent, 

objective and competent. 

Table 7. Results of t-test for the first hypothesis of the study 

Dependent Variable Mean Std. Dev. T Value Sig 

Hypothesis 01 2.5844 0.28857 11.093 0.000 

Source: By Researcher from Spss output 

The table above shows the results of the first hypothesis where the value 

of (T) was (11,093), with a sig. level of (0.000), which is statistically 
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significant at (α ≤ 0.05), which indicates that the mean is statistically 

significant. 

Based on these results, the first null hypothesis is rejected, and the 

alternative hypothesis is accepted, which states that "The internal auditors in 

Algerian public organizations are dependent, objective and competent”. This 

allows him to create added value. 

4.2.2. Hypothesis 02:  

“The internal auditor evaluates the internal control processes in order to 

add value to the organization”, to test the hypothesis we form the null and the 

alternative hypothesis as follow: 

 H0: The internal auditor in the Algerian public organizations does not 

contribute to the evaluation of the internal control processes; 

 H1: The internal auditor in the Algerian public organizations contributes 

to the evaluation of the internal control processes. 

Table 8. Results of t-test for the second hypothesis of the study 

Dependent Variable Mean Std. Dev. T Value Sig 

Hypothesis 02 2.7300 2.26672 14.991 0.000 

Source: By Researcher from Spss output 

From table.8 results of the second hypothesis shows that the value of 

(T) was (14.991), with a sig. level of (0.000), which is statistically significant 

at (α ≤ 0.05), which indicates that the mean is statistically significant. 

Based on these results, the first null hypothesis is rejected, and the 

alternative hypothesis is accepted, which states that "The internal auditors in 

the Algerian public organizations participate at the evaluation of the internal 

control processes”. And through this contribution the internal audit can create 

added value in these organizations. 

4.2.3. Hypothesis 03:  

“The internal auditor evaluates the risk management processes in order 

to add value to the organization”. We form the null and alternative hypothesis 

as follow: 

 H0: The internal auditor in Algerian public organizations does not 

contribute to evaluate the risk management processes; 

 H1: The internal auditor in Algerian public organizations contributes to 
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evaluate the risk management processes. 

Table 9. Results of t-test for the third hypothesis of the study 

Dependent Variable Mean Std. Dev. T Value Sig 

Hypothesis 03 2.3615 0.50509 3.921 0.000 

Source: By Researcher from Spss output 

From table 9 results show that the mean of the third variable is 2.36 

which exceeds the cut point defined previously (2), and the value of (T) is 

3.921 with a sig. level of (0.000), which is statistically significant at (α ≤ 

0.05), that indicates that the mean is statistically significant. 

Accordingly the first null hypothesis is rejected, and the alternative 

hypothesis is accepted, that states that “The internal auditors in Algerian 

public organizations contribute to evaluate the risk management processes”, 

which contributes to create added value to these organizations. 

4.2.4. Hypothesis 04:  

“The internal auditor contributes to the governance processes in order 

to add value to the organization”, the null and alternative hypothesis are 

formed as below: 

 H0: The internal auditor does not contribute to the governance processes 

in the Algerian public organizations; 

 H1: The internal auditor contributes to the governance processes in the 

Algerian public organizations. 

Table 10. Results of t-test for the forth hypothesis of the study 

Dependent Variable Mean Std. Dev. T Value Sig 

Hypothesis 04 2.4792 0.33004 7.952 0.000 

Source: By Researcher from Spss output 

From table.10 results of the forth hypothesis shows that the value of (T) 

was (7.952), with a sig. level of (0.000), which is statistically significant at 

(α ≤ 0.05), which indicates that the mean is statistically significant (mean = 

2.47 and exceeds the cut point 2). 

Based on these results, the first null hypothesis is rejected, and the 

alternative hypothesis is accepted, which states, "The internal auditor 

contributes to the governance processes in the Algerian public 

organizations”. And through this contribution the internal audit can create 

added value in these organizations. 
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5. CONCLUSION AND RECOMMENDATIONS: 

The main objective of this study was to answer the following question:  

Do the internal auditors in Algerian public organizations create added value? 

The results of this study concluded that: 

 The internal auditors of the sample are independent thanks to the 

existence of internal audit charter and to the attachment of the internal 

auditor to the highest level of management of the organization; 

 The internal auditor can access the archives and the right people to 

perform his duties without any obstacles; 

 The internal auditors in the Algerian public organizations are aware of the 

laws and regulations of the profession and provide services with the 

necessary knowledge and efficiency; 

 The internal auditors in the organizations of our sample does highly 

contribute to the evaluation of the internal control system, through the 

verification of the internal procedures and if they are respected, and if 

they comply with laws in the organization; 

 The internal auditors of our sample contribute with a medium degree in 

the assessment of risk, mainly the internal auditors contribute to assess 

risk management through the preparation of audit plan, identifying risks 

in the different activities and the evaluation of all type of risk that these 

activities face on a regular basis; 

 The internal auditors contribute in the governance processes in public 

organizations of our sample with a fairly high degree, by submitting an 

annual report to senior management; facilitating the tasks of the external 

auditor to perform his job in good condition and also verifying the 

accuracy of financial statements. 

Based on these conclusions, the analysis of data and testing the 

hypotheses and we conclude that the internal auditors in the Algerian public 

organizations are independent, objective and competent, which help them to 

create added value, also they add value through the evaluation of the internal 

control system and risk management processes, and the contribution to the 

governance processes. 

Although the availability of the necessary characteristics in the internal 



   

S.BOULAFRAKH 
 

63 

auditors in the Algerian public organizations to create value, the researcher 

recommends the following: 

 To give the internal auditor the opportunity to do his job properly and not 

to restrict him, which was pointed out by many respondents who 

considered that the most important constraint to perform their jobs to the 

fullest is the lack of a direct channels of communication with the Board 

will help to obtain the necessary support that limits the pressure; 

 Strengthening even more the independence with the establishment of an 

audit committee in order to enhance the status of the internal auditors in 

the organizations especially in public ones, where the capital is owned by 

the  state; 

  Encourage internal auditors to acquire professional certificates in the 

field of auditing, and to take these certificates into account in the career 

progression within the internal audit department; 

 Train students in universities in the audit major, not only theoretically but 

also with practical internships; 

 Select the internal auditors during the employment according to the 

personal characteristics of the auditor, such as curiosity, writing skills, 

analysis, honesty and objectivity; 

 Conduct periodic training and internships for internal auditors to keep 

them informed with all international developments related to the 

profession; 

 The need to establish a professional internal audit organization in Algeria 

to regulate the audit profession and to issue standards that are in line with 

international standards and appropriate to the specificity of the Algerian 

environment; 

 Issue more relatable laws about internal audit to give more authorities to 

the internal auditor when exercising his duties. 
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Abstract:  

This paper aims to examine the impact of the level of democracy on the 

corruption perceptions index, throughout applying to 153 countries during 

the period 2012-2017 using the panel data. 

The study came out that 97,11% of the changes in the corruption index  

and thus the size of corruption can be explained by the indexes of democracy, 

the index of control of corruption and the size of GDP per capita. It also found 

that both Functioning of government index and the political participation 

have a statistically significant negative impact on the corruption index. 

Likewise, indexes of the electoral process and pluralism, civil liberties and 

political culture have no statistically significant impact on the corruption 

index. The study eventually found that both GDP per capita and control of 

corruption had a positive impact on the corruption index. 

Keywords: corruption, democracy, indexes, world countries, panel data. 
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توصلت الدراسة أن كل من مؤشر األداء احلكومي واملشاركة السياسية هلا  ، كماالفردياخلام الناتج احمللي  
أما مؤشرات العملية االنتخابية والتعددية، على مؤشر مدركات الفساد، داللة إحصائية ذات  أتثري سليب

 كما توصلتاحلرايت املدنية والثقافة السياسية فليس هلا أتثري ذو داللة إحصائية على مؤشر مدركات الفساد،  
يب على الدراسة أيضا أن كل من حجم الناتج احمللي اخلام الفردي ومؤشر السيطرة على الفساد له أتثري إجيا

 أتثري سليب على حجم الفساد(.) الفسادمؤشر مدركات 
 : فساد، دميقراطية، مؤشرات، دول العامل، بياانت البانل.كلمات مفتاحية

 JEL: D73 ،D72 ،42K ،16P اتتصنيف

1. INTRODUCTION 

Corruption is an international phenomenon that affects most countries 

of the world, but it is mainly widespread in the developing countries and oil 

states in particular. Its various features may include bribery, nepotism and 

the using of public function for personal benefits as well as the waste and 

squandering of public money, which affects the financial structure of the 

public sector, the efficiency of privatization and operation of public finance 

of the state and economic performance in general. Therefore, measures 

should be taken to reduce this phenomenon and its negative effects on the 

economy and society through economic rationalization policies and the 

application of the principles of good governance, including rationalization of 

public expenditure and transparency in the State's financial transactions. 

Academic researchers have long been interested in understanding that 

some countries are more corrupt than others. Research had initially focused 

on exploring factors affecting corruption within the country, but more 

recently, with the introduction of many good quality macroeconomic 

indicators that measure the perceived levels of corruption in all countries 

worldwide, the area of research interest has changed considerably towards 

international studies using different measures of corruption. 

Some studies have found a strong correlation between corruption and 

country-specific characteristics such as the level of economic development 

and the proportion of Protestants within the population, as well as other 

characteristics and characteristics such as the level of democracy within the 
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country. The quality and level of democracy prevailing in the country in all 

its indexes are factors that have had the attention of researchers to determine 

their impact on levels of corruption in countries, despite the great difference 

on the quality of the relationship between the two variables. This is because 

some countries with high levels of democracy are experiencing high levels 

of corruption such as India. By contrast, some countries have low levels of 

democracy characterized by low levels of corruption such as Qatar and the 

United Arab Emirates. Accordingly; we asking the following question: Do 

high democracy indexes reduce the level of corruption. 

The research hypotheses 

 H11: There is a statistically significant impact of the electoral process and 

pluralism index on the level of corruption. 

 H12: There is a statistically significant impact of Functioning of government 

index on the level of corruption. 

 H13: There is a statistically significant impact of the political participation 

index on the level of corruption. 

H14: There is a statistically significant impact of the political culture index 

on the level of corruption. 

H15: There is a statistically significant impact of the index of civil liberties 

and freedom of the press on the level of corruption. 

H16: There is a statistically significant impact of GDP per capita on the level 

of corruption. 

H17: There is a statistically significant impact of the corruption control index 

on the level of corruption. 

Previous Studies 

The study of Amanda .S entitled: Corruption and democracy: an 

empirical investigation using panel data (2011).This study aimed to 

investigate the possibility of a non-linear link between democracy and 

corruption. If democracy and reductions in levels of corruption are in fact 

incompatible in the early stages of political liberalization, the policy must be 

modified to take that into account. The study used cross-sectional data and 

panel data to test the robustness of the relationship as corruption as a 

dependent variable by applying to 156 countries during the period 1995-
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2009. The study came out with results that support most of the results of the 

nonlinear theory between democracy and corruption. The results also 

indicate that high levels of income and economic freedom are consistent with 

low levels of corruption, while ethnic linguistic discrimination and levels of 

unemployment increase corruption. (Amanda, 2011, pp. 2-66) 

The study of Davide Grassi and vincenzo memoli(2017) entitled: 

Democracy, support for democracy and corruption: a longitudinal study of 

Latin American countries. It aimed at measuring the relationship between 

democracy and the level of corruption in 14 countries in Latin America 

during the period 2005-2010 using the data of the panel. These countries have 

experienced high levels of corruption, according to Transparency 

International and the World Bank, despite the recent unification of 

democracies and the reshaping of forms of anti-corruption, based on 

information on perceptions of democratic performance and corruption 

obtained from latinobarometro. The results of the study showed that levels of 

democracy and individual assessment of government justice have a positive 

impact on corruption. (Davide & Vincenzo, 2017, pp. 26-46) 

The study of Michael T. Rock (2007) entitled Democracy and 

Corruption. The study addressed the problematic relationship between 

democracy and corruption. In most models, analysts assume a negative 

relationship. With more democracy, there is a lower level of corruption, 

however recent theoretical developments support a cross-correlation 

according to (U) between corruption and democracy. The study was based 

on panel data covering a large number of countries during the period 1996-

2003, which found results that support the inverse relationship (U) between 

democracy and corruption. (Mechael, 2007, pp. 1-18) 

The study of Shrabani Saha and Neil Campbell (2007) entitled Studies 

of the Effect of Democracy on Corruption. This paper examines the impact 

of democracy on the level of corruption. Theoretical views reveal a consensus 

on the inverse relationship between democracy and corruption, in the sense 

that more democracy reduces corruption. However, this study confirms that 

simple democracy is not enough to reduce corruption, and emphasizes the 

role of sound democratic institutions, independent judiciary and independent 

media alongside effective political participation as crucial to fighting 
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corruption. (Shrabani & Neil, 2007, pp. 1-20) 

The study of Alexander Blums (2017)  entitled Democracy and 

Corruption: a cross-national study. This paper adds to the academic debate 

whether levels of corruption differ with changing levels of democracy using 

data from 173 countries. Unlike many academic literature, this study found 

that control of economic development; Protestant levels, colonial heritage 

and democratic levels remain a statistically significant index of corruption in 

both the short and long term. (Alexander, 2017, pp. 1-37) 

2.  Theoretical literature 

2.1 Definition of corruption 

La Free and Morris defines corruption as an abuse of public office by 

encroachment on formal and informal rules, which earns a direct or indirect 

benefit to a public official and provides the third party with services and 

resources that are difficult or impossible to obtain. (Amanda, 2011, p. 11) 

UNDP defines corruption as an abuse of public office, office or power for 

private benefit through bribery, extortion, nepotism, fraud, quick money-

making or embezzlement (John, 2009, p. 8). It is clear from these definitions 

that the substance of abuse of power is the core of most definitions of 

corruption. Treisman(2000) claims that most corrupt activities involve a 

transaction between an official and a special agent where an administrator 

can interfere with regulations or taxes to give the agent a market advantage. 

According to Huntington (1968), corruption is the behavior of public officials 

who deviate from accepted standards for their own purposes, and it includes 

not only inappropriate behavior by public officials but also by private and 

independent agents (Amanda, 2011, p. 11) 

Corruption is defined as abuse of public office for private gain, or 

misuse of power-holders for special gain (Ivar & Arne, 2011, p. 3).It is well-

known that corruption, defined as a violation of public service rules for 

personal gain, is known to hinder economic growth, weaken the quality of 

governance and reduce the level of trust that citizens place in political 

institutions (Davide & Vincenzo, 2017, p. 26). Judge.J.Noonan and Professor 

Robert Klitgaard believe that corruption has a dual meaning. The first 

definition is purely moral in reference to any behavior that is corrupt, 
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perverted or morally corrupt. The second often means dishonesty and the use 

of a trust position for personal benefit. (Philip, 1996, p. 324) 

2.2 Definition of democracy 

Democracy is an elusive concept and there seems to be a general 

consensus that democracy does not exist. Nowadays, most people agree that 

the minimum core features of democracy include the protection of human 

rights, the existence of free elections and a government based on majority 

rule and the consent of the governed. Although democracy and freedom are 

sometimes used as synonyms, they are not. Democracy can be viewed as a 

system that institutionalizes and ultimately protects freedom. The basic 

elements of liberal democracy according to Sung (2004) are defending the 

civil liberties, free elections, the distribution of power, independent courts 

and freedom of expression. Tollock (2002) simply uses a word of democracy 

to express the government in which officials or higher-ranking people are 

elected by a large group of people. Bolen (1980) defines political democracy 

as minimizing the political power of the elite and maximizing non-elite 

power (Amanda, 2011, p. 12). Dahl (1971) focuses on two dimensions of 

democracy: general competition and inclusiveness. In order for a country to 

be classified as fully democratic there are eight (08) institutional factors that 

must be met: freedom of organization, freedom of vote, the right to vote, the 

fair estimate of each vote, large access to competition in public office, 

implementation of officials’ orders, availability of information on 

alternatives in elections, adoption of public policies on citizens' preferences 

(Amanda, 2011, p. 13).  

Vanhanen (2000) defines democracy as a political system in which 

various groups, ideologically and socially, have the right to compete for 

political power. Politicians are elected by the people and accountable to the 

people (Vanhanen, 2001, p. 252). This definition is compatible with the 

democratic dimension of Dahl, as it focuses on the aspect of competition in 

elections and involves public participation. The requirement of free, fair and 

competitive elections appears to be a vital element of all definitions of 

democracy. Civil liberties and basic human rights, such as freedom of 

expression, freedom of the press, freedom of religion, etc., seem to be 

essential prerequisites for what is often called liberal democracy (Amanda, 
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2011, p. 13). Sodaro(2004) believe that the main idea of democracy is that 

the citizens have the right to choose who governs them, they elect the 

responsibles and hold them accountable for their actions. democracy also 

impose a legal restrictions on government authority through insure some 

rights and freedoms to their citizens. (Frederic, 2015, p. 78) 

 The concept of democracy has been widely discussed in political 

science as an institutional arrangement where citizens express their 

preferences through elections. This definition has evolved into describing 

democracy in various forms of government accountability. Vertical 

accountability refers to government accountability to the people through 

elections. Horizontal accountability refers to checks and balances within 

government, while societal accountability refers to the existence of a free 

press, civil society..etc. (Ivar & Arne, 2011, p. 3) 

2.3 The relationship between democracy and corruption 

2.3.1The linear approach 

According to Treisman (2000), politically more open societies should 

show less corruption because freedom of association and freedom of the press 

put pressure on corrupt practices and revealed misuse of public funds. 

Competent political parties also have incentives to discover and expose abuse 

of office because of their desire to vote. 

The possibility that officials commit violations and punishing them as 

dishonest should increase with democracy due to press freedom, freedom of 

expression and protection of civil liberties allow for greater transparency. 

If the impact of democratization is a higher degree of political stability, 

it will affect the time horizon of officials. Increasing the cost of providing or 

accepting bribes will reduce corruption, as more democratic achievements 

result in higher wages. This should reduce corruption by reducing incentives 

for officials to accept bribery. Also, since democracy makes corrupt officials 

accountable to voters, and voters are presumed to favor less corruption, 

increasing the public's ability to express their views should lower levels of 

corruption. Saha (2009) suggested another reason for the need to reduce 

democracy to the level of corruption is that it brings competition among 

officials, and non-competition is what promotes corruption. (Amanda, 2011, 
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p. 16) 

Democracy works to reduce corruption by facilitating the discovery of 

corrupt practices and punishing unscrupulous officials. The opposition also 

seeks to expose acts of corruption committed by current office holders, and 

voters will not re-elect politicians seeking private interests rather than public 

interests. Given that the political official in democracy cannot guarantee his 

staying in power to take care of the interests of those seeking corruption, the 

likelihood of bribery will be reduced and corruption will be curbed. In 

addition, accountability and monitoring provided by democracy create a 

public area where pressure is placed on elected governments to remove 

corrupt people, respect law and public interests rather than private interests. 

Democracy, accountability and follow-up raise the costs of corrupt behavior 

and are likely to deter bribery, thereby limiting the number of opportunities 

for corruption (Davide & Vincenzo, 2017, p. 27).  

The most basic hypothesis discussed in the literature claims that 

democratic transformation must lead to low corruption or, in other words, a 

linear negative impact on corruption. This optimistic expectation is derived 

from the philosophical and normative ideals of democracy based on 

principles such as justice, equality, citizenship, openness and accountability, 

or so-called anti-corruption values (Bianca, 2014, p. 5). It can also be traced 

back to the theories of democratic representation, which depict representative 

democracy as a system in which rulers are systematically urged to act in 

accordance with the interests of citizens (Adam, Susan, & Bernard, 2001, p. 

29). Since corruption involves actions aimed at private benefit at the expense 

of collective benefit, genuine democratic representation theoretically 

prevents corrupt acts. More specifically, representative democracy must 

motivate elected officials because voters can eventually threaten to remove 

them from office if they act in ways that are against the public interest (Adam, 

Susan, & Bernard, 2001, p. 29). This hypothesis is also linked to the literature 

of public choice, which explores how the introduction of elections and 

political competition change the incentive structure for politicians. Given the 

assumption that politicians care about themselves and are interested in 

retaining the post, incumbents expect voters to punish them, thus acting in a 

representative manner to voters' interests and avoiding corruption. Moreover, 
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electoral competition will give the opposition an incentive to expose their 

political opponents in case of corruption (Bianca, 2014, p. 5).  

In addition, democratic freedoms and transparency should contribute to 

reducing information asymmetry between voters and office holders, and thus 

the ability of voters to monitor the government is expected to be enhanced. 

Finally, monitoring mechanisms and balances associated with democratic 

systems are expected to restrict the ability of government officials to engage 

in corruption (Bianca, 2014, p. 6).The second hypothesis about the impact of 

democracy on corruption claims that the duration of democratic systems is 

negatively linked to corruption, and this is linked to the argument that long-

term democratic transformations mean the unification of democratic 

standards and the promotion of the principle of rejection of corruption by 

citizens, which should contribute to strengthening the social control of the 

Government. In addition, a longer experience with democracy contributes to 

the creation of more robust accountability mechanisms that restrict 

corruption. (Bianca, 2014, p. 6) 

2.3.2The non-linear approach 

Are there clear cases in which political liberalization has increased 

corruption instead of declining? There are many young democracies in 

Southeast Asia, Latin America and former members of the Soviet Union. For 

example, the Philippines, Argentina and Russia have been hit by several 

corruption scandals. In India, which has been a federal democracy with 

popularly elected state governments since independence in 1947 and with a 

relatively free and independent press, corruption is a way of life and there are 

small and large forms of corruption prevalent in India. Thus, studies that find 

a continuing negative relationship between democracy and corruption are 

contrary to the evidence of these countries. (Amanda, 2011, p. 17) 

Huntington (1968) views corruption as the result of rapid 

modernization of backward societies, leading to normative confusion and 

increasing the potential for influencing public choice. As people play new 

roles and create a larger and more diverse society, indigenous society and 

trust pillars are lost and transactions can not be conducted on the basis of 

trust, but must be done on the basis of contracts and laws that may not yet be 
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fully developed. At a time when stable institutions are developing, a gap is 

opening up opportunities for officials to engage in corrupt activities.      

Democracy is also behind writing new laws and constitutions and contribute 

to corruption by creating new sources of wealth and power. The extent to 

which new laws are applied and the degree of acceptance of laws by the 

general public also affect the level of corruption. In this view, corruption is a 

transitional phenomenon because of the lack of liberal culture and effective 

institutions that support bureaucratic practices. One of the confusion sources 

in the transition from tyranny to democratic rule is the change in core values. 

When new values get embedded, the traditional rules of providing services 

to relatives become unacceptable and corrupt. This tends to undermine the 

legitimacy of all values, and the conflict between traditional and new 

standards offers opportunities for individuals to act in ways that are not 

justified. For instance, officials in an authoritarian society may feel obligated 

to provide rewards and employment to their families, which is unacceptable 

in democracy.With the emergence of the merit system, these officials may 

find it necessary to seize as much as possible and as soon as possible. 

(Amanda, 2011, pp. 17, 18) 

Montinola and Jackman (2002) found that moderate levels of 

democracy did not reduce corruption. Manow (2005) and Rock (2009) found 

similar conclusions that corruption was higher in democracies than in 

authoritarian regimes (Davide & Vincenzo, 2017, p. 28). Other studies have 

suggested that democratic transformation has a non-linear effect on 

corruption, leading to increased corruption, and only in the long term and at 

a more advanced stage, democratic transformation helps curb corruption. 

Two different sets of theoretical explanations related to this idea can be 

presented: the first indicates that the nonlinear effect is explained by the 

negative impact of democracy on corruption, that is, the mechanisms through 

which democracy helps to curb corruption take too long to be activated. One 

of the arguments behind this proposal is that in the early stages of democratic 

transition the electoral control mechanism remains weak and can not ensure 

effective accountability among voters and politicians. It is also said that top-

down censorship by authoritarian governments in the economic and political 

spheres contributes to keeping corruption under control, but once these forms 
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of censorship are broken after transition to democratic governance, other 

oversight mechanisms such as accountability structures and audits are not yet 

fully unified, what increase corruption in the short term. (Bianca, 2014, p. 9) 

The second set of interpretations is based on the notion that the various 

developments associated with democratization may have contradictory 

effects on corruption. This view also considers that the above-mentioned 

oversight mechanisms take time to unify them and to affect the expected 

negative impact on corruption. Electoral competition creates both 

opportunities and incentives for politicians to be under increasing pressure 

from business men or engage in electoral corruption through vote buying and 

illegal party funding to maximize voters’ support. (Bianca, 2014, p. 9) 

3. Empirical Study 

3.1 Study sample and population 

The study population is represented in all 193 United Nations countries 

members. However, the study sample includes only 153 countries with the 

required data for the econometric study. The rest of the countries do not have 

all data. Therefore, they were excluded from the study sample during the 

study period from 2012-2017. 

3.2 Econometric methodology used in the analysis 

The methodology used in the analysis is the cross section and panel 

data, in which certain phenomenon data are collected for a group of 

companies, countries, or ... for a certain period, it takes into account the 

impact of time change or the effect of changing the difference between the 

cross section units. In the current decade, these models have gained 

considerable attention, especially in economic studies. Therefore, we will use 

this type of model in this study because the study. 

3.3 Study model 

Through the theoretical and empirical studies presented previously, we 

will test this effect at 153 countries during the period 2012 to 2017. We 

suggest the following linear model: 

CPIi,t=0+β1EPPt+β2FGt+β3PPit+β4PCit+β5CLit+β6LnGDPit+β7CCit+i,t 

3.4 Description of study variables 

The above model includes a dependent variable and seven independent 
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variables as shown below: 

- Corruption Perception Index (CPI): it is the dependent variable in this study. 

Its value is zero (0) in the case of the country with high levels of corruption 

and (100) in the case of the country with low levels of corruption. This 

indicator is obtained  from Transparency International (TI). 

- Control of Corruption(CC): this index measures the extent to which public 

authority can make special gains, including forms of corruption, and reduce 

the control of elites and private stakeholders on the State's governance 

instances. (Kaufmann et al, 2010, p. 4) 

- GDP Per capita: it expresses the gross domestic product of each individual. 

The natural logarithm has been introduced to exclude the effect of the large 

values of this indicator. It is obtained from World Bank data. 

- Election Process and Pluralism (EPP): the value of this democratic index 

ranges from zero (0) for countries with low democracies to ten (10) for 

countries with high democracies. This index was obtained from the 

Economic Intelligence Unit (EIU). 

- Functioning of government Index (FG): this index is from zero (0) for low-

performing governments to ten (10) for well-performing governments. It is 

obtained from the Economic Intelligence Unit (EIU). 

- Political Participation Index (PP): the value of this index is from zero (0) 

for countries that do not enjoy political participation and ten (10) for 

countries with large political participation and wide, this index was obtained 

from the Economic Intelligence Unit (EIU). 

- Political Culture index (PC): the value of this index is zero (0) for countries 

without a political culture and ten (10) for countries with high political 

culture. It was obtained from the Economic Intelligence Unit(EIU). 

- Civil Liberties index (CL): The value of this index is from zero (0) for 

countries that do not enjoy civil liberties and ten (10) for countries with large 

civil liberties, obtained from the Economic Intelligence Unit (EIU). 
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3.5 Estimating the model using the three panel models 

Table 1. Parameters of the model using the three panel models 

Period: 2012-2017         N=153                   T= 6                total panel views= 

918 

Explanatory 

variables 

Pooled regression 

model(PRM) 

Fixed Effects 

Model(FEM) 

Random 

Effects Model 

(REM) 

Constante 40.86967 -1.620320 35.70953 

EPP 0.203630 0.165482 0.177632 

FG -0.396967 -0.264401 -0.286815 

PP -0.151562 -0.120285 -0.080878 

PC 0.128490 -0.057542 0.213993 

CL 0.123988 0.523296 0.145052 

Ln GDP Per capita 0.424710 4.718854 0.824260 

CC 18.73822 11.87120 17.75563 

R- squared 0.9794 0.9916 0.9294 

Adjusted R- 

squared 
0.9793 0.9899 0.9289 

F- statistic 6205.78 567.36 1712.95 

Prob (F- statistic) 0.0000 0.0000 0.0000 

Source: Eviews 9 output 

3.6 Selection among the three models 

3.6.1Differentiation between the PRM and FEM models by testing 

homogeneity by using the Fisher test restricted to the pooled regression 

model and the fixed effects model as follows: (William, 2002, p. 289) 

 

  

 

If we accept the null hypothesis, the pooled regression model is 

appropriate and if we reject it the fixed effects model is appropriate. 
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We note that the Fcal is larger than the Ftab, and therefore we reject the 

null hypothesis and accept the existence of the fixed effects model, as proved 

by the value of probability (p-value), which is equal to 0.0000. 

Table 2. Restricted Test of Fisher 

F test that all u_ i=0: F(152, 758)=7.29 Prob  F=0.0000 

Source: Stata13 Output (Appendice 01) 

3.6.2 Choose between the Fixed Effect model (FEM) and the random effects 

model (REM) using the Hausman test, as follows: 

Where its hypotheses are as follows: (William, 2002, p. 301) 

H0: The random effects model is the appropriate (based on the GLS method) 

H1: The fixed effects model is the appropriate (the OLS method is used) 

Table 3. Hausman test 

Test:  H0: difference in coefficients not systematic 

Chi2(7)= 97.66 

probchi2=  0.0000 

Source: stata 13 output (Appendice 02) 

the Hausman test show that the value of the statistic with a chi2 and a 

freedom degree of 7 and a significant level of 0.05 is equal to 97.66, which 

exceeds the tabular value (Chi2. df) at the same degree of freedom and the 

same significant level which is valued at 14,067, this is proven by (P-value) 

which is equal to 0.0000, thus rejecting the null hypothesis, indicating that 

the appropriate model for the panel data is the fixed  effects model(FEM). 

3.7Estimating the parameters of the model using the fixed effects model 

After the Hausman test results, we estimate the model using the fixed 

effects model using the OLS method, and the following table shows: 

Table 4. Results of estimation of parameters of the fixed effects model 

R-sq=0.9282      N0 of obs=918       N0 of groups= 153      prob F=0.0000 

CPI Coef Std. Err t p|t | 95conf Intervall 

EPP .1654816 .153316 1.08 0.281 -.1354928 0.466456 

FG -.2644014 .2058178 -1.28 0.199 -.668442 .1396392 

PP -.1202849 .1773912 -0.68 0.498 -.4685213 .2279515 

PC -.0575416 .1956957 -0.29 0.769 -.4417116 .3266284 

CL .5232956 .2364007 2.21 0.027 .0592177 .9873735 

Ln GDP 4.718854 .9672944 4.88 0.000 2.81996 6.617748 

  )ˆˆ()ˆvar()ˆvar()ˆˆ(
1

REMFEMREMFEMREMFEMH  
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CC 11.8712 .714478 16.62 0.000 10.46861 13.27379 

Cons -1.62032 9.170535 -0.18 0.860 -19.62298 16.38234 

Source: stata13 output (Appendice 03) 

The results of Table (4) show that the relationship between the 

dependent variable and the independent variables is strong by means of the 

R2 parameter, which is equal to 0.9282, meaning that the independent 

variables account for 92.82% of the changes in the CPI and the rest is due to 

other factors. We also note that the overall significant of the model is 

accepted by the value of the probability of Fisher F statistic, which is equal 

to (0.0000). The estimated model for each country can be determined by 

using 152 Dummy Variables in estimating the model to avoid 
multicollinearity. However, we did not put in the imaginary variables 

because the present study aims to study the effect rather than determining the 

optimum ratio.  Consequently, the results indicate a statistically 

significance relationship at a significant level 5% among the variables are 

civil liberties(CL), GDP per capita, control of corruption (CC) and dependent 

variable, while variables: electoral process and pluralism (EPP), functioning 

government (FG), political participation (PP)and political culture(PC) Has 

no statistical significance at the level of significance 5%. 

After verifying the validity of the model statistically, we will test it in 

terms of econometric. 

- Test for the existence of autocorrelation errors 

Because the autocorrelation in the linear  panel data models leads to 

standard errors and causes the results to be less efficient, and to test whether 

or not this correlation is used the Wooldridge test  because it can be applied 

under general conditions and is easy to implement (David, 2003, p. 168). The 

test depends on residual estimated regression, where the null hypothesis and 

the alternative hypothesis is as follows: 

H0: Lack of autocorrelation                  H1: Existence of autocorrelation  

Table 5. Wooldridge test 

H0: no first-order autocorrelation 

F(1, 152)= 56.260 

probF= 0.0000 

Source: stata13 output (Appendice 04) 
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Since Prob>F=0.0000, the null hypothesis is rejected and then accepted 

the alternative hypothesis which provides existence autocorrelation.  

- Heteroskedasticity test 

Heteroskedasticity is a systematic pattern of errors where the variation 

in errors is not constant. The Modified Wald test was used to ensure that the 

variance of the error limits was constant or not. This was done by examining 

the instability of variance in errors for each group in the fixed effects model. 

The null hypothesis is as follows: 

H0: The variation in errors is constant between the units of the section, where: 

σi 2 = σ2 for i = 1 ... Ng and Ng: the units of the section (countries). 

Table 6. Modified Wald test 

H0: sigma(i)^2 for all i 

Chi 2(153)= 12058.11 

probchi 2= 0.0000 

source: stata 13 output (Appendice 05) 

 Since Prob> chi2 = 0.0000, the null hypothesis is rejected and the 

alternative hypothesis is accepted  that there is no consistency of variance. 

The problem of variance instability and autocorrelation of errors is handled 

by using the panels corrected standard errors (PCSEs) proposed by Beck and 

Katz in 1995. (Nathaniel & Jonathan, 1995, p. 638) 

 Where the parameters of the model are estimated in the ordinary lower 

squares (OLS) or in the Prais-Winsten method. This method is used when 

calculating standard errors and estimating the variance and heterogeneity 

with the basic assumption that the random error limits are characterized by 

variance instability and linked simultaneously, where the linear regression 

model is based on many hypotheses, including the hypothesis of 

homogeneity of variance and the absence of autocorrelation of errors. Thus, 

the use of the OLS method in the presence of such problems makes its 

capabilities lose some of its desired characteristics and the Statistical 

inference will become unacceptable. 

Table 7. Results of the corrected panel model 

R-squared=0.9711          Number of obs=918        Number of groups=153 

Wald chi2(7)= 85012.15          prob chi2= 0.0000      rho= .4290072 

Panel- corrected 
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CPI Coef Std. Err z p|z| 95conf Intervall 

EPP .1462249 .0975859 1.50 0.134 -.04504 .3374899 

FG -.3069418 .1059013 -2.90 0.004 -.5145046 -.099379 

PP -.1316669 .0669566 -1.97 0.049 -.2628995 -.0004344 

PC .1949361 .114282 1.71 0.088 -.0290525 .4189246 

CL .1573186 .1153602 1.36 0.173 -0.0687832 .3834204 

LnGDP .4917175 .2538905 1.94 0.053 -.0058987 .9893338 

CC 18.33079 .4505937 40.68 0.000 17.44764 19.21394 

Cons 39.46562 2.562849 15.40 0.000 34.44253 44.48871 

Source: stata 13 output (Appendice 06) 

3.8 The results and testing hypotheses 

The table (07) above shows the following: 

- The relationship between the dependent variable and the independent 

variables is strong, through the coefficient of determination (R2), which is 

0.9711, meaning that independent variables explain 97.11% of changes in the 

CPI and the rest due to other factors. We also note that the overall 

significance of the model is accepted by the p-value of chi2 (0.0000), and the 

value of RHO indicates that 42.9% of the unobservable changes through the 

laboratories of each State, and the rest is due to vague errors; 

- The variables of functioning government (FG) and political participation 

(PP) have a statistical significance at level 5%, and the estimated value of the 

parameter is negative, which means that it has a negative impact on the CPI 

and positive impact on the corruption. This corresponds to the non-linear 

approach and the reverse linear approach. So we accept the alternative 

hypothesis (H12, H13) and reject the null hypothesis (H02, H03); 

- GDP per capita and control of corruption (CC) have a statistical significance 

at the level of  5%, and the estimated value of the parameter is positive, which 

means that they have a positive impact on the(CPI), i.e, reduce corruption by 

increasing these two indexes. So we accept the alternative hypothesis (H16, 

H17) and reject null hypothesis (H06, H07); 

- For the variables: electoral process and pluralism (EPP), civil liberties (CL), 

political culture (PC) have no statistical significance at the level of 

significance 5%, which means that they have no relation with statistical 

significance of the  corruption perceptions index. So we accept the null 
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hypothesis (H01, H05, H04) and reject the alternative hypothesis (H11, H15, 

H14). 

4. CONCLUSION  

Corruption is an economic phenomenon that has negative effects on the 

economic and financial structure of countries. Its causes are many and 

various varying among countries. Some economic studies have given great 

importance to the issue of corruption and its causes. Many studies have 

focused in recent years on the impact of the levels of democracy in countries 

on the size of corruption. Some of these results have the opposite effect of 

democracy on corruption through the linear approach, while others have 

confirmed that high levels of democracy lead to increased corruption in the 

short term through the non-linear approach. Our study was conducted to 

examine this relation. Accordingly, we can present following results: 

-there is positive impact of GDP per capita and control of corruption on CPI 

- the high democracy indexes not lead to reduce the level of corruption, but 

the index of functioning government(FG) and political participation(PP) 

have a negative impact on CPI (positive impact on corruption size). 
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6. Appendices 

Appendice1. Restricted Test of Fisher 

 

Appendice2. Hausman test 

Appendice3. Results of estimation of parameters of the fixed effects model 

F test that all u_i=0:     F(152, 758) =     7.29            Prob > F = 0.0000

                Prob>chi2 =      0.0000

                          =       97.66

                  chi2(7) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic
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Appendice4. Wooldridge test         Appendice5. Modified Wald test 

 
Appendice 6. results of the corrected panel model 

 

                                                                              

         rho    .87461748   (fraction of variance due to u_i)

     sigma_e    1.9414069

     sigma_u    5.1275176

                                                                              

       _cons     -1.62032   9.170535    -0.18   0.860    -19.62298    16.38234

          CC      11.8712    .714478    16.62   0.000     10.46861    13.27379

       LnGDP     4.718854   .9672944     4.88   0.000      2.81996    6.617748

          CL     .5232956   .2364007     2.21   0.027     .0592177    .9873735

          PC    -.0575416   .1956957    -0.29   0.769    -.4417116    .3266284

          PP    -.1202849   .1773912    -0.68   0.498    -.4685213    .2279515

          FG    -.2644014   .2058178    -1.28   0.199     -.668442    .1396392

         EPP     .1654816    .153316     1.08   0.281    -.1354928     .466456

                                                                              

         CPI        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

corr(u_i, Xb)  = 0.3029                         Prob > F           =    0.0000

                                                F(7,758)           =     48.30

       overall = 0.9282                                        max =         6

       between = 0.9357                                        avg =       6.0

R-sq:  within  = 0.3085                         Obs per group: min =         6

Group variable: countrynum                      Number of groups   =       153

Fixed-effects (within) regression               Number of obs      =       918

           Prob > F =      0.0000

    F(  1,     152) =     56.260

H0: no first-order autocorrelation

Wooldridge test for autocorrelation in panel data

Prob>chi2 =      0.0000

chi2 (153)  =  12058.11

H0: sigma(i)^2 = sigma^2 for all i

in fixed effect regression model

Modified Wald test for groupwise heteroskedasticity

                                                                              

         rho     .4290072

                                                                              

       _cons     39.46562   2.562849    15.40   0.000     34.44253    44.48871

          CC     18.33079   .4505937    40.68   0.000     17.44764    19.21394

       LnGDP     .4917175   .2538905     1.94   0.053    -.0058987    .9893338

          CL     .1573186   .1153602     1.36   0.173    -.0687832    .3834204

          PC     .1949361    .114282     1.71   0.088    -.0290525    .4189246

          PP    -.1316669   .0669566    -1.97   0.049    -.2628995   -.0004344

          FG    -.3069418   .1059013    -2.90   0.004    -.5145046    -.099379

         EPP     .1462249   .0975859     1.50   0.134      -.04504    .3374899

                                                                              

         CPI        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                         Panel-corrected

                                                                              

Estimated coefficients     =         8          Prob > chi2        =    0.0000

Estimated autocorrelations =         1          Wald chi2(7)       =  85012.15

Estimated covariances      =     11781          R-squared          =    0.9711

                                                               max =         6

Autocorrelation:  common AR(1)                                 avg =         6

Panels:           correlated (balanced)         Obs per group: min =         6

Time variable:    B                             Number of groups   =       153

Group variable:   countrynum                    Number of obs      =       918

Prais-Winsten regression, correlated panels corrected standard errors (PCSEs)
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Abstract:  

The aim of this study is to design a perceptual map of mobile telephony 

market in Algeria, according to the dimensions of the mental picture of three 

brands (MOBILIS, DJEZZY, and OOREDOO). 

This study is based on the random sample method, where 175 samples 

distributed to mobile users in BECHAR (South-West of Algeria). 

This study found that MOBILIS is the most anticipated sign of reliability and 

satisfaction compared to other competitors. But this brand does not have a 

high degree of loyalty. While there is a great convergence between the three 

brands in terms of the price perception and Service expansion. 

Keywords: Brand; Mental picture;Perceptual map; Price perception; 

Services expansion . 

 JEL Classification Codes: M31, M37, M39. 

 : ملخص
اجلزائر يف  املتنقلة االتصاالتبسوق االدراك احلسي اخلاصة هتدف هذه الدراسة إىل تصميم خريطة 

 . OOREDOOوMOBILIS، DJEZZYألبعاد الصورة الذهنية لثالث عالمات جتارية وفقا
والية  شخًصا كعينة عشوائية من مستخدمي اهلواتف احملمولة يف 175هذه األبعاد على  مت اختبار

هي العالمة األكثر  MOBILISأن  وجد ،"ابستخدام "هنج اخلريطة احلسيةو  اجلزائر(.غرب  )جنوببشار 
ابملنافسني اآلخرين. لكن هذه العالمة التجارية ال تتمتع بدرجة  النهائي مقارنةرضا لدى الزبون و  موثوقية

يف حني هناك تقارب بني العالمات التجارية الثالث  اخلطورة.مما يولد هلا درجات حمدودة من  عالية من الوالء
 .املقدمةتوسع اخلدمة و  السعري للعالمة اإلدراكمن حيث 
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 توسع ،االدراك السعري ،خريطة االدراك احلسي ،العالمة التجارية، الصورة الذهنيةكلمات مفتاحية: 
 اخلدمة.
 JEL: M31 ،M37 ،M37 اتتصنيف

1. INTRODUCTION 

One of the most important instrument of data collection to any marketer 

is the full knowledge of customers' awareness about the goods and services 

provided in the target market .In marketing science, especially in consumer 

behavior, there are many ways proposed by academics, to gather this data and 

they are not always effective at taking exactly how compare a brand to their 

competitors in the same industry .This is where perceptual mapping becomes 

such a valuable tool.  

The importance and managerial use of perceptual maps to support 

product brand positioning and repositioning decisions is widely recognized 

and discussed in the marketing and business literature. The significance of its 

importance is more when the problems faced by transition economies are 

considered. ( Rekettye & Liu, 2001, p. 241) 

This paper has tried to draw the perceptual map of three  brands in the 

telephony mobile market in Algeria. Knowing that in recent years, the 

telecommunications sector in Algeria has faced a fierce competition that has 

made the customer more able to impose his desires and choose 

alternatives  suit his needs. And  the most important ways that can meet this 

needs  is to  create  a positive mental links with the brand and work on 

marketing tools development which  follow  effective methods to increase 

the brand equity, and thus to get the excellence and access to a positive mental 

picture and achieve the desired continuity. So This study proposes to answer 

the following question: How mobile users perceive the service provided? 

This question breaks down in the following sub question:  

- What is the perceptual map and how can it used? 

- How to design mental picture's criteria according to the dimension's 

perceptual map?  

- What is the usefulness of the results given by the perceptual map in 
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the studied market? 

In addition to trying to solve the problem described above, this study 

seeks to clarify the concepts of the perceptual mapping and develop 

indicators to measure the mental picture of users. 

And in order to take note of the aspects of the subject of this paper, we 

will use the descriptive analytical method in this study in which we seek to 

answer the most important questions of the problem, using the perceptual 

maps. 

2. The perceptual map: The concept.  

Positioning is among a manager’s greatest strategic responsibilities. 

Positioning assists to explain brand strengths among competitors and clarify 

potential challenges of similar brands and possible substitutability. 

Evaluation of positioning, from initial marketplace efforts to resources 

directed at modifications and re-positioning, are frequently assisted by the 

graphical representations of brands in multidimensional space. Such 

perceptual maps are constructed to reflect the closeness of brands and 

therefore the extent to which they are seen as interchangeable, versus 

distances between brands representing their relative positioning 

distinctiveness. ( Iacobucc, Grisaffe, & DeSarbo, 2017, p. 81) 

Perceptual maps are often used to discover accurate strategies. 

Bhatnagar and Ghose (2004)  used  perceptual maps to display the result of 

segmenting web shoppers' behaviors. Vanlaar employed a perceptual map to 

explain the public concerns about dangerous driving behaviors. (Vanlaar, 

Simpson, & Robertson, 2008) . Bose and Gupta (2013) utilized a perceptual 

map to present the experimental results based on ratings given by customers 

of three public sector banks and three new generation private banks. Also, 

Mclean used it to identify the most important attributes of museum’s 

products . (Mclean, 2012). 

All of these methods use a perceptual map to show the result obtained 

from questionnaires. (Lee, YANG, CHEN, Wang, & Sun, 2016). 

Perceptual maps are developed through marketing research, which 

explores the image that consumers have of the various brands or products in 

the market and rates each competing brand on a series of attributes. (Hiltz, 

2001, p. 741) . 
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The perceptual map is a highly utilized tool to analyze brand positioning. So 

it is included in marketing courses, both at undergraduate and postgraduate 

level. As such it is widely taught in academia and utilized in corporate 

marketing environments. (Chipoco Quevedo, 2016). 

It is a two dimensional chart that can show up to a dozen or more brand 

attributes at a time, in a format that is equally suited for a seminar for 

statisticians  or the cover page for a board of directors meeting (Karen G, 

2004). Such perceptual maps may take various forms . for example, a two-

dimensional  perceptual  maps depicting  two continua as axes is often 

used .( Fig . 01 ) (Carson, Gilmore, Perry, & Gronhaug, 2005, p. 

185) .Separate perceptual maps can be drawn for each market segment. A five 

or seven- points rating scale is constructed using bipolar adjectives that apply 

to the products benefits. (Mclean, 2012, p. 199). 

Fig 1. Positioning map models. 

 
Source: Carson, Gilmore, Perry, & Gronhaug, 2005, p. 185. 

Perceptual mapping is based on a variety of mathematical or qualitative 

approaches designed to place or describe consumers perceptions of brands or 

products on one or a series of “spatial maps”. It is a means of visually 

depicting consumers’ perceptions, showing the relative positioning of 

different brands or products (and thereby companies). The core attributes 

must be identified through consumer research, with follow –up confirmatory 

research identifying the relative positioning of the brands or companies to be 

plotted. (Dibb & Lyndon, 1996).  

Perceptual map are also called positioning maps. They are graphs that 
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help to show the relationship between competitors’ offerings and the criteria 

that consumers use when making purchase decisions. (Gbadamosi, 2013) . In 

addition, a positioning map allows companies and marketers to more easily 

see how consumers perceive their products and brands in relation to 

competitors ‘ brands on one on more relevant characteristics, also enable  

marketers to identify gaps in the market in which consumer needs are not 

being adequately met .Finally ,the positioning maps identify market 

opportunities to reposition an existing brand . however, positioning maps 

have some draw backs .  

One of the main limitations is that this visual tool only has two axes, so 

only two attributes can be measured and analyzed at a time ; while there may 

be other important attributes ,and the only way marketers can determine what 

attributes are important to consumers is through market research . ( Calvo 

Porral & John L , 2017, p. 73). 

Moreover there is a significant risk for costly strategic positioning 

errors arising from imprecision or inaccuracy in map interpretation. Thus, for 

example, rather than estimating a descriptive technique to yield a perceptual 

map with point estimates, it should prove beneficial to utilize a statistical, 

inferential technique to obtain a perceptual map with point estimates 

contained in confidence intervals or regions. ( Iacobucci & Grisaffe, 2018) 

3. Methodology  

3.1 Sampling  

The sampling method used in this study was non-probability sampling, 

where it is difficult to find part of the population. 

Specifically, this study used the appropriate sampling method, a sampling 

method that collects information from the part of the population (respondent) 

who intends to share the information requested.  

This  study was conducted in Bechar, with a cooperation of students who 

randomly received in public places such as the TAHRI  University campus 

in Bechar and the squares and shops 8:00 to 18:00 to get a glimpse of 

heterogeneous mobile phone users using the convenience consumer sample. 

This research collected data from 200 participants, and 25 questionnaires 

were excluded as they did not meet the intent. 
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3.2 Questionnaire design 

Variables used in this research were based on previous research. 

According to 6 previous research that also investigated the mobile market, 

14 variables were summarized. These variables can be divided into two 

groups, namely the motives for excellence and price incentives. After that, 

many variables were chosen and sequenced to specific items of the question. 

In the end, there were four variables used in this research :  

LPi :Lower price; 

MFPi : Multiplicity of filling points; 

ENCi : Expansion of network coverage; 

GIAi : Good internet access . 

Fig 2. Basic variables of the study. 
 

 

 

 

 

 

 

 

 

 

 

 

Source: Elaborated by the author from previous research. 

In the real case, the questionnaire was used in Arabic because the 

targeted respondents were Algerians. The questionnaire consists of three 

parts:  

The first part: on the motives for using the brand; 

The second part: on the preferences of the dealers on three signs displayed in 

Algeria;  

The third part: Responder Profile; 

 The scale used was a separator scale, from 1 (strongly disagree) to 7 

(strongly agree). 

3.3 Data processing 

There were several statistical tests used in this study, the validity test 
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using the  Spearman Rank test, the Cronbach (a) reliability test, and factor 

analysis. All statistical tests were derived using SPSS 18.0. The number of 

groups was determined using self-organization maps (SOM), specifically 

using Clementine 12.0. 

Input data used were data from part I of the questionnaire, is the motives for 

using the brand. 

Responder preference for displayed tags  was detected using perceptual map. 

The input data of this part comes from the second part of the main 

questionnaire and The tool used to obtain the perceptual map was 

the   NEWMDSX program. 

4. Results and discussion 

4.1 Descriptive Analysis  

The descriptive analysis showed that 58.3% of participants were female 

and 41.7 % male.The most were within the age group of [ 18-26] years old 

who were mostly students, with an average age of 38 year and a deviation 

standard of 21.05.The following table provides the complete details. 

Table 1. Summary of descriptive analysis 

Gender  Total(n) % 

Men  102 58,3 

 Women 73 41,7  

Age      

18-26 89 50,9 

27-36 53 30,3 

36 years and more  33 18,9 

  

Education     

Associate degree 25 14,3 

Bachelor's degree 60 34,3 

Master's/ doctoral degree 90 51,4 

  

Martial status      

Single 128 73,1 

Mariied 41 23,4 

Divorced 5 2,9 

Widowed 1 0,6 
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Source: Elaborated by the author, adapted from SPSS 

The following figure show that  GIAi is associated with a high 

percentage of respondents (70%) who are familiar with Internet packages and 

services, so they are looking for a brand that allows them to speed download, 

speed of access, quality of electronic services .MEPi also deals with 65% of 

the sample who pay close attention to the  points sale  availability of, where 

they can recharging wherever they are and when they want. In addition, ENCi 

refers to customer perceptions of the level of conformity with network 

coverage. Finally ,LPi is referred to the information provided by the operator 

with respect to the information clarity   about promotional activities, in 

particular about discounts and proper pricing offers. 

Fig 3. Variables variation. 
 

 

 

 

 

 

 

 

 

 

Source: Elaborated by the author, adapted from SPSS 

4.2 Perceptual map results 

Indicator GIAi: From the first perceptual map, consumers had negative 

views about DJEZZY. This is because consumers are disappointed that there 

were not many exciting new features added to the web applications while 

maintaining very high expectations on both MOBILIS and OOREDOO. On 

the contrary, DJEZZY offers received more favorable views as both the 

MOBILIS and OOREDOO offerings were more priced. This may show that 

keeping customers informed constantly by adding a new cost and a distinct 

service is an important strategy to keep the customer. 

MOBILIS has registered an absolute confidence (high GIAi variables) 

Compared to competitors. However, OOREDOO did not stray from it.  
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Since OOREDOO FORFAIT combines two Internet offerings at one price, 

while the other company's brands still use the same Internet 

offerings, OOREDOO meets the needs of customers more and needs more 

computing power in their applications. 

Fig 4. GIAi perceptual map. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Elaborated by the author, adapted from PMA. 

Indicator ENCi: The second perceptual map shows two opposites 

directions compared to the first map. 

The first trend: DJEZZY is showing a decline in ENCi, while OOREDOO 

has advanced. 

Second trend: The second perceptual map shows that the feeling of the 

consumer's MOBILIS is gradually declining while slightly increasing for the   

competitors. However, there has registered no dissatisfaction about high 

prices at MOBILIS.  

In fact, consumer's MOBILIS  satisfied with the offers despite the high prices 

due to their good network coverage. Numerous national statistics and studies 

have confirmed that MOBILIS has become popular in terms of user 

satisfaction with network coverage and availability of points of sale 

compared to the other two brands. This confirmed by many of the studied 

respondents who use MOBILIS for a number of reasons, such as a good 

internet access system, availability of many packing points, and adoption of 

a good network coverage . 
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Fig 5. ENCi perceptual map 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Elaborated by the author, adapted from PMA. 

Indicator LPi: In this section, we build aware maps by price. We divide 

the products into two groups by price. Low price products (less than 1000 

Algerian Dinars)  characterized by hollow patterns and products with high 

prices (not less than 1000 Algerian Dinars) characterized by solid 

patterns .Next, we select the most common product for each brand in each 

price range. Figure 5 shows that the price have a significant impact on 

sentiment. Consumers tend to have positive sentiment on high-priced 

products. In general, the  results of high-priced products occupied a great 

positive odds  .However, the price does not have the same effect on the degree 

of confidence in the brand. Which gave us a limited site for all the studied 

brands . 

Fig 6. Perceptual map by price 

 
Source: Elaborated by the author, adapted from SPMA. 

Indicator MEPi: According to this indicator, customers tend more to the 

packing centers in a nearby location. However, the map did not give a clear 

view of the influencing factor according to each marker. So HiCLUS  is the 
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more method to complete this task (Chen & Chen, 2015, p. 149) .The study 

concluded in this context to two types of final results, which are :  

- MOBILIS, DJEZZY, OOREDOO can classify in the same group for 

the MEPi indicator. Because recharge shops offer the same service for the 

three brands;  

- Consumers rely on shops located  in places with easy traffic for acquire 

a  fast service ,and they marginalize the electronic recharging.  
4.2 Discussion 

Perceptual mapping shown to help generate insights on business 

initiatives in reviewing performance of their products with the products of 

their competitors.As MOBILIS is one of the largest mobile operators in 

Algeria, it attracted many of its competitors' eyes.Perceptual maps may show 

preferences of customers clearly where consumers are more dependent on the 

service advantage, the greater the confidence in the customer service features. 

It is the same as the result of Lee’s study  . (Lee, YANG, CHEN, Wang, & 

Sun, 2016) and Iacobucci’s study ( Iacobucci & Grisaffe, 2018) ; where there 

is a lot of research that studies show not only the ability for results analytics 

to produce insights on brands, but also their potential for understanding how 

brands are able to be differentiated in the minds of consumers. ( Krawczyk 

& Xiang, 2015, p. 23) 

The results of this study show that confidence scores may vary between 

data sets; however, most results are similar to each other. This demonstrates 

the power of insight as it indicates that the perceptual map is reliable to know 

the preferences of majority of customers that help to make a company 

decision. This result is contrary to an  other studies results (John, Patrick J.F., 

MichelVan de , & Karen, 2014) .John and his colleagues found that the 

interpretation of a perceptual map is therefore often less straightforward than 

is suggested by its graphical format. (John, Patrick J.F., MichelVan de , & 

Karen, 2014, p. 61) . 

 In this study, we focus on customer comments for mobile operators. 

However, the perceptual map can easily be applied to analyze consumer 

ratings of other products in product development and marketing. What the 

perceptual map requires is a few predefined service or product features that 

are accessible and with reasonable effort.  
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In addition, we may verify the reliability of the results by comparing 

individual data sets.Therefore, the perceptual map can easily be generalized 

to analyze consumer ratings of other products and services . 

5. Conclusion  

This study has proposed a framework for measuring customer 

perceptions of mobile service brands based on customer review analysis. We 

have introduced two tag-mapping techniques, which require three main 

phases: data collection; pre-processing; and customer perception 

measurement .By incorporating the substitution force and the factors 

influencing it, the proposed approach measures customer perception by using 

actual customer reviews. 

The results of an experimental case study on mobile phone services were 

presented to illustrate the effectiveness of the proposed approach. The 

contribution and potential benefit of this methodology were twofold: 

First, customer perception is measured by using customer surveys. In 

collecting useful information, spends a lot of time and effort. To solve this 

problem, the proposed approach measures the level of customer perception 

almost automatically by using substitution maps according to the most 

influential factors; 

The proposed approach can have similar effects to the customer survey 

that contains customer view because the review documents written by 

customers are used in this study. Thus, it can be the basis for further studies 

that use customer reviews to extract customer information. 

 Second, the study used the "perceptual maps approach" PMA, which can 

significantly consider several features at a time. In particular, a telecom 

company can provide information on customer satisfaction by considering 

maximum benefit group. This study is not limited to measuring customer 

satisfaction; instead, the proposed approach provides guidance on identifying 

areas of improvement in specific aspects of service operation.  

Despite all the advantages and possibilities of the proposed approach, it 

contains many limitations that suggest avenues for our future research. First, 

this study used basic techniques to analyze perceptions in the formulation of 

the mental picture . Therefore, the proposed approach can and should be 

improved by integrating more advanced techniques for perceptual analysis 
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and consumer's satisfaction measurement. To this end, a comparative 

analysis should be conducted with other  methods like NEW MCDM model 

(Muruganantham & Gandh, 2019). Finally, a type of case study conducted in 

this research should be conducted for additional mobile phone services as 

well. 
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Abstract : 

This paper intent to study the impact of the Eurozone financial crisis 

followed by Brexit on the European members as it develops an analytical 

framework through which the linkage between biggest contributions to the 

EU budget with the General Government Gross Debt of EU28. 

It outlines the most impacted EU countries by Brexit based on the 

volume of the economic interactions between both parties. 

   As a result, Statistics refers to deterioration in trade with the largest 

trading partners of UK, in additional of slowdown in growth of these 

countries and Fiscal problems and uncertainty caused by the final Britain 

withdrawal.  

Keywords : Brexit, EU, Euro Financial Crisis, EU membres contributions. 

JEL Classification Codes: F45, H63, J51. 

  :ملخص
دف الدراسة إىل تتبع أتثريات خروج بريطانيا الذي تال مباشرة األزمة املالية األوروبية على بعض هن

أعضاء االحتاد األوريب خاصة من خالل اجياد إطار حتليلي للعالقة بني مسامهات أكرب البلدان األعضاء يف 
 ادية يف االحتاد األورويب، وذلك ملعرفة االحتاد األوريب يف ميزانيته إىل جانب اململكة املتحدة مع الديون السي

 االنعكاسني معا، ومها انعكاسات األزمة وأثر خروج بريطانيا على هاته البلدان اليت مت اختيارها ابعتبارها

    _______  
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 .أكرب املتعاملني مع هذه األخرية اقتصاداي
الدول  أكثرن اإلحصائيات اليت تشري حلجم العالقات االقتصادية والتعامالت البينية بني بريطانيا و إ

يف التجارة، والنمو إىل جانب حالة عدم اليقني اليت تعرفها  تراجعااملتعاملني معها يف االحتاد األوريب تشهد 
  .إضافة إىل املشاكل اجلمركية اليت ستظهر بعد اخلروج النهائي للمملكة املتحدةاقتصادايت االحتاد، 

األوروبية؛ مسامهات  اليةزمة املاأل ،األورويب األورويب، االحتادخروج بريطانيا من االحتاد  كلمات مفتاحية:
 .أعضاء االحتاد األوريب

 .JEL: F45، H63 ،J51تصنيفات 

1. INTRODUCTION 

The European Union as an Economic entity, contains both strong 

member Economies and weak ones. However, its unity faced serious 

challenges, from the Eurozone financial crisis in 2010, followed by UK’s 

will to withdrawal from EU (Brexit) which initiated after a referendum on 

23 June 2016.  

This contributed to the fall of confidence in EU mechanisms to face 

crises, and that drive the union to launch bailout programs along with 

restructuring debts that imposes various combinations of fiscal austerity and 

structural reform on the most indebted member countries. Nonetheless, the 

biggest member contributors to the EU budget (Germany, France, Italy and 

UK) endure the rise in contributions to finance the EU plans including the 

crisis rescue programs, which burden these countries’ economies.  

On the other hand, Brexit carries several potential impacts on both the 

UK’s Economy as well as the remaining member states of EU27, especially 

the French, German and Netherland’ economies whose have strong trading 

relation wise the volume of imports and exports between these countries and 

UK. 

Therefore, it looks like the European solidarity is crumbling by the 

decision of the United Kingdom to leave the Union, so both sides enduring 

economic consequences of this withdrawal shock. However, that means the 

EU budget will no longer benefit from the large amounts of UK 

contributions, and this will lead to the erection of new barriers to the 
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exchange of goods, services, and people with the remaining 27-member 

states, in that matter we chose the biggest member countries whose affected 

by Brexit. Accordingly, the following problematic is posed: 

EU between financial crisis and Brexit, what is the potential impact on 

European countries most economically at risk from Brexit? 

Objective of the study: 

This study seeks to clarify the effect of euro financial crisis on members 

of EU, and we wish to provide some empirical foundations for the economic 

process by quantifying the relations between financial contributions and 

General Government Gross Debt of EU members. Along with highlighting 

some potential economic impacts of Brexit on both parties UK and EU27, 

especially on Germany, France, Netherlands based on the volume of 

economic interaction with UK. 

Explores the implications of possible outcomes for the UK and the 

European Union. As the act of Britain, exiting the EU is likely to occur on 

October 2019. 

Study Approach: 

In order to take note of the aspects of the subject of this paper, we will 

use the descriptive analytical method in the study in which we seek to answer 

the most important questions of the problem, using some comparing and 

statistical methods. 

Study plan: 

This study will cover the following sections: The European Economic 

and Monetary Union, next section will be: The Eurozone financial crisis and 

Brexit, followed by this section: Member states contributions to the EU 

budget in the aftermath of the Eurozone financial crisis and Brexit 

And last section of this study will include the most impacted EU countries 

from Brexit. 

2. The European Economic and Monetary Union 

The Economic and Monetary Union (EMU), refers to the process of 

integrating European economies, which supports the establishment of the 

single market with a free flow of goods, services, people and capital. 

The policy framework has two pillars: the single currency – the euro 
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with a common monetary and exchange rate policy – and the European 

Central Bank (ECB); and the coordination of member states economic 

policies. The monetary policy for the single currency is managed 

independently by the ECB. Its primary objective is maintaining price 

stability in the euro area as a whole. Member states remain in charge of their 

own economic and fiscal policies, such as taxation and national budgets, 

however, coordinate their overall policies at EU level. 

The euro has been adopted as the common currency by 19-member 

states. All 28 EU member states should eventually accede to the euro area, 

except the United Kingdom and Denmark, which have chosen to opt out. To 

accede to the euro, a member state must adopt the euro after a minimum of 

two years’ participation in ERM II and fulfilment of the convergence criteria 

(Rakić, 2019). 

2.1 The EMU Institutions 

Within EMU there is no single institution responsible for economic 

policy. Instead, responsibility is divided between Member States and various 

EU institutions. The main actors involved are the following: 

2.1.1 The European council  

Sets the main policy orientations which feed into the work of the 

Council, the European Parliament, the European Commission and the 

member states and is composed of the President of the European Council, 

the President of the European Commission and the EU leaders (heads of state 

or government). The European Council meets at least four times a year 

(Council of the European Union, October 2017). 

2.1.2 European commission 

 Is the executive of the EU, it proposes legislation and implements 

policy within the competences laid down by the EU Treaties. The 

Commission has the following general functions: policy-making; Treaty 

guardianship; policy implementation and delegated powers; management of 

EU funds; representation in trade negotiations. 

2.1.3 The Council 

 In its configuration of the Economic and Financial Affairs Council (the 

Ecofin Council), adopts EU legislation, coordinates economic policies at EU 

level and decides whether a member state may adopt the euro. It is composed 
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of the ministers of finance and/or the economy of the EU member states. The 

European Commission and the ECB also take part in Economic financial 

meetings. In general, it meets once a month. 

2.1.4 European Parliament  

Is the assembly of elected representatives of EU citizens? The 

representatives are known as Members of the European Parliament (MEPs). 

The EP debates and passes law; scrutinizes other EU institutions; and debates 

and adopts the EU’s budget (Keep, 21 January 2019) 

2.1.5. European central bank (ECB) 

Is the central bank for the euro area? It develops monetary policy, with 

price stability as the primary objective, including by setting the reference 

interest rates, along with supporting economic growth and job creation 

(European Union, 2019). 

2.2 Economic Performance 

This section summarizes the macroeconomic performance of the 

European Area since the launch of the common currency project in 1999, 

showing inflation performance, the EUR-to-USD exchange rate along with 

GDP and fiscal indicators (Dabrowski, 2019) 

2.2.1 Inflation, Exchange Rate and the Share in Global Official Reserves 

2.2.1.1 The inflation  

Performance of the European Area in comparison with the US as a big 

economy, for the period of 2000-2018, showed that for most of this period, 

except for 2001, 2003, 2008, 2010, and 2012, the EA had lower inflation 

than the US. However, until 2012, the EA inflation rate frequently exceeded 

2% (the upper inflation target of the ECB). This occurred in 2000-2002, 

2004-2005, 2007, and 2010-2012. In several years (2000, 2002, 2004-2007, 

2011, and 2016-2017), US inflation also exceeded 2%, the official inflation 

targets of the Federal Reserve System since 2012. Furthermore, US inflation 

performance has been slightly more volatile as compared to the EA, 

especially in the period preceding the global financial crisis (European 

Central Bank ECB, November 2018, pp. 24-25). 

2.2.1.2 EUR exchange rate against the USD between 1999 and 2018  

It fluctuated in the range of 0.8 USD to 1.6 USD for 1 EUR, which 
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reflected a divergence in business cycles and monetary policy cycles in the 

EA. The weakest exchange rate of the EUR (below 1 USD for 1 EUR) was 

recorded between 2000 and 2003, and the strongest was recorded just before 

the global financial crisis (2006-2008). Since 2015, the fluctuation band has 

narrowed and the exchange rate has been oscillating around 1.10-1.2o USD 

for 1 EUR. Interestingly, in the period of the debt and financial crisis in the 

EA periphery, the EUR remained relatively strong – between 1.20 to 1.50 

USD for 1 EUR (European Central Bank, 2018). 

2.2.1.3 The composition of the global official foreign exchange reserves 

by major currencies:  

The EUR occupies the second position after the USD and is ahead other 

currencies. However, its share did not increase in the period (2010-2018). It 

fluctuates in the range of 20-20% of total allocated reserves depending on 

changes in its exchange rate (in the beginning of the 2010s it was higher 

because of a stronger exchange rate). Central banks’ demand for reserve 

currencies are determined mainly by private sector transactions and their 

needs and preferences. In turn, the latter depend on the so-called network 

externalities and depth of financial markets in a given currency and the 

liquidity and sophistication of available financial Market Union, the EA 

remains behind the USD currency area (European Central Bank, 2018, p. 12). 

2.2.2 GDP growth of EU and debt level: 

In 2018, seven countries recorded a very high debt level: Greece 

(188.1% of GDP), Italy (130.3% of GDP), Portugal (120.8% of GDP), 

Cyprus (112.3% of GDP), Belgium (101.1% of GDP), Spain (97.2% of GDP) 

and France (96.7%). Among previously highly indebted countries, only 

Ireland and Germany managed to substantially reduce their debt levels, 

unlike the level allowed by Maastricht is around 60% of GDP. In the other 

hand the Real GDP growth rate of EU(28 country) is only around 02 %, and 

Germany is one of the lowest growth rate in EU 1.4% in 2018, france 1.5 % 

of the same year and UK is around the same growth rate as Germany 1.4%. 

This situation makes the EA vulnerable which led to financial crises 

before and it might drive to another future shocks, especially in the case of 

growth deterioration, banking troubles or increase in market interest rates 

(Dabrowski, 2019, pp. 18-20). 
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On the other hand the Gross Domestic Product (GDP) in European 

Union expanded 1.50% in the first quarter of 2019 over the same quarter of 

the previous year. GDP Annual Growth Rate in European Union averaged 

1.79% from 1996 until 2019, reaching an all-time high of 4.50% in the 

second quarter of 2000 and a record low of -5.40% in the first quarter of 

2009 (Eurostat, 2019). Among EU Member States, the biggest economies 

are Germany (21% of total GDP); the United Kingdom (15%); France 

(15%); Italy (11%); and Spain (8%). On the expenditure side, household 

consumption is the main component of GDP and accounts for 56% of its 

total use, followed by gross fixed capital formation (20%) and government 

expenditure (20%). Exports of goods and services account for 46% of GDP 

while imports account for 42%, adding 4% of total GDP (Trading 

Economics, 2019). 

3. The Eurozone financial crisis and Brexit 

3.1 The Eurozone financial crisis 

The European sovereign debt crisis crops up at the end of 2009 as an 

extend of the subprime mortgage crisis in the United States (2007) and 

follows the global financial and economic crisis (2008) (Anna Ruščáková, 

2016). 

When the single currency began, Euro members gave control of 

monetary policy to the European Central Bank (ECB), which sets interest 

rates for the whole Eurozone. Some large countries, notably Germany, had 

weak growth and this led to the ECB setting a relatively low interest rate. 

However, this rate was too low for some booming economies like Ireland and 

Spain and helped create large housing market bubbles there. Also, by giving 

up an independent monetary policy and currency, countries with high debt 

burdens were not able to use certain measures to respond to the crisis that 

countries outside the Euro (like the UK) could use. These include allowing 

higher inflation (to reduce the debt burden), directly/indirectly depreciating 

currency (to promote exports) and buying up their own debt to avoid default. 

Borrowing costs for all Eurozone governments converged upon the 

euro’s creation, so countries like Greece, that previously had to offer a higher 

interest rate than, say, Germany to attract investment were now able to 
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borrow more cheaply. Likewise, private sector borrowing costs in these 

countries also fell toward German levels. This fueled a buildup of 

government debt in Greece and Portugal, as well as private sector debt in 

Portugal, Ireland and Spain. The implication was that financial markets 

perceived every country in the Eurozone to have virtually the same risk of 

defaulting on their loans. Once the global financial crisis began in 2008, 

countries with high debt burdens and weak Economies, such as Greece, soon 

saw their borrowing costs rise, confidence in their ability to repay this debt 

was called into question, making financing it more difficult and expensive. 

Meanwhile, Germany had accumulated large trade surpluses during this time, 

partly as a result of lowering its labor costs (through restraint in wage growth) 

(Trabelsi, 2012). 

During the crisis, the debt of many members were so high: Greece 

(loans totaling €240bn), high public sector debt, generous public sector 

benefits, chronic tax evasion and weak competitiveness; Ireland (loans 

totaling €85 billion, including €17.5 billion from Irish Treasury and National 

Pension Reserve Fund), declining competitiveness and property bubble 

funded by banks which went bust and were taken over and underwritten by 

the state, causing government debt crisis; Portugal (loans totaling €78bn), 

moderately high private and public sector debt, weak competitiveness and 

growth; Spain (loans totaling €41bn), an ailing banking sector had lent 

heavily to construction sector before the housing bubble burst; Cyprus (loans 

totaling €10bn), collapse of the banking sector (massive relative to size of 

Economy), partly due to links to Greece.The majority of the loans provided 

to the countries were funded by other Eurozone countries, also with the IMF 

contributing (Harari, 2014). 

3.2 The relationship between UK and EU among the financial debt crisis 

The post-crisis situation in Europe has been compounded by sweeping 

financial changes across the area. EU institutions and the International 

Monetary Fund (IMF) agree on a rescue package: 

the total amount of bailout funds sums up to €245.6bn, The first bailout 

resulted in a payout of €20.1bn from International Monetary Fund (IMF) and 

€52.9bn from Government Loan Facility ( GLF), during the course of May 

2010 until December 2011and then it was technically replaced by a second 
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bailout package for 2012-2016, which had a size of €172.6bn (€28bn from 

IMF and €144.6bn from The European Financial Stability Facility 

(EFSF).Portugal receiving €78 billion in rescue loans from the EFSF and 

other creditors; Greece ended its European Stability Mechanism (ESM) 

program - after eight years of receiving loans from the ESM, EFSF, IMF, and 

euro area countries. Together, the EFSF and ESM disbursed €204 billion to 

Greece, because of the crisis; Also, the ESM made available to Spain up to 

€100 billion in assistance €100 billion; Ireland became the second country 

during the euro crisis to enter an assistance program. The total support 

provided by creditors was €67.5 billion. It was the first assistance package 

for the EFSF; the EFSF provided €17.7 billion, with the rest supplied by the 

EU, individual EU Member States, and the IMF (Mechanism, 2018). 

The European financial stabilization mechanism (EFSM), allows the 

European Commission to borrow up to €60 billion on the market under the 

implicit guarantee of the EU budget, to lend to any EU country in need. 

So as one of the largest economies in the EU it is no surprise that the 

UK is one of the countries asked to pay most towards the EU budget, and the 

cost of this to the British tax-payer is one of the contentious issues around 

UK membership of the EU (Begg, 2016). UK payments to EU budget 

increased starting 2009 when the Sovereign debt crisis hit the Eurozone, 

which required from the European Commission (EC) to make rescue 

programs along with the ECB who has helped Eurozone countries to issue 

and refinance debts, therefore to help the damaged economies to pay their 

debts and boost their economies. 

3.3 Brexit 

On 23 June 2016, the UK held a referendum on its membership of the 

EU, with the majority of voters choosing to leave the EU (51.9% of the vote 

versus 48.1% voting to remain) (Walker, 7 November 2018). Whether or not 

the UK eventually leaves the EU, the economic fall-out is already 

considerable, including the fall-out for EU member countries.  

The consequences of UK’s vote to leave the EU: The UK Government 

publishes the Great Repeal Bill White Paper in 30 March 2017, later that year 

First round of UK-EU exit negotiations began and that led the government to 
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publish the first collection of technical notices providing guidance on how to 

prepare for a no-deal Brexit in 23 August 2018. At the end of 2018 in the last 

budget when the UK leaves the EU (on the given time), it cost £500m for no-

deal Brexit preparations (Walker, 7 November 2018, pp. 7-26). 

The failure to come to a withdrawal agreement with the European 

Union is by far the greatest risk in the short term. The analysis suggests that 

a no-deal scenario could subtract over 2% from real GDP over two years. The 

lack of details on the future relationship between the United Kingdom and 

the European Union or the extension of the transition period, and the resulting 

uncertainties, could incite businesses to delay investment plans further. By 

contrast, prospects of maintaining the closest possible economic relationship 

with the European Union would lead to stronger-than-expected economic 

growth (OECD, 2018, p. 205).  

We will set out how the British economy already being affected by the 

prospect of this departure and how the effect of Brexit on other members of 

EU Economic. 

4. Member states contributions to the EU budget in the aftermath of the 

Eurozone financial crisis and Brexit 

A Brexit would entail very high costs for some of the remaining EU 

member states: On one hand, the UK’s eliminated net contribution for 

financing the EU would need to be compensated for, hence the percentual 

increase in gross contributions for the individual member states will rise by 

circa 8%. On the other, access to markets in the United Kingdom would also 

worsen for companies in the EU. However, these costs would differ widely 

depending on the countries’ intensity of economic relations with the UK. 

Germany would need to transfer an additional €2.5 billion to Brussels to 

compensate for loss of the UK’s financial contribution to the EU budget if 

the contribution mechanism is not changed (Ulrich Schoof, 2015). 

United Kingdom’s net contribution has grown over the last few years. 

One key element of the Brexit debate is that net payments have increased 

sharply since the global financial and economic crisis in 2008. This reflects 

the fact that the long-term recession in many euro zone countries has reduced 

their contributions to the EU budget. The net contribution has increased from 

approximately €6 billion to around €10 billion since 2010. This corresponds 
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to an increase of 0.33% to 0.55% of the Gross National Income (GNI) (Ulrich 

Schoof, 2015, p. 28). 

Fig.1. Comparison of member states total contributions to the EU budget with 

General Government Gross Debt of EU28 (2008-2017) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Compiled by authors based on Eurostat 

When the Eurozone sovereign debt crisis started to strike many member 

countries, The EU interference to help funding rescue programs in the benefit 

of indebted countries. Anyhow, that reflected on the increase of contributions 

to the EU budget from Germany (from almost 19bn€ of total contributions in 

2008, jumping to over 26bn € in 2013 along with the rise in debt because of 

the financial crisis, reaching over 19bn€ in 2017 as the biggest contributor to 

the EU budget over time); France (from above 16 bn € of total contributions 

in 2008, bouncing to its highest amount 22bn € in 2013 during the crisis 

period to16.2 bn€ in 2017 after Brexit shock); Anyhow, Italy was the third 

biggest contributor over time by 13.4 bn€ in 2008 reaching it’s biggest 

contribution in 2013 by 15.7 bn€ to reach 12bn€ in 2017); Thus, UK’s 

government contributed 7.8 billion€ in 2009 when the government Gross 

Debt of EU28 reached 73.3%, then jumped to double by the increase of debt 

(85.7%) to 14.5 billion € in 2013, afterwards the contributions get to its 

highest point in 2015 (18.2 billion €) along with the debts that reached 84.4% 

continuing about the same level till 2015, however, in 2017 contributed by 
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10.5 bn€. 

5. The most impacted EU countries from Brexit  

The exit negotiations of UK from EU is already affecting trade flows 

between the UK and the EU. We will talk about current trade flows and 

possible effects of Brexit on intra-European trade. 

5.1 A free internal market:  

At present, EU countries including the UK, fully benefit from the EU’s 

Single Market. This includes the absence of duties and quotas for EU 

Member States doing business and trading throughout the EU. The principle 

of free movement of people also facilitates access for workers and services. 

In addition, simplified customs procedures reduce the administrative burden 

for companies trading within the EU to a minimum (Velthuijsen & Bernard, 

2016).  

5.2 Countries most impacted by Brexit 

Among the top-10 trading partners of the UK in 2015, seven countries 

are part of the EU. In the same year, about 44% of UK export was directed 

to EU Member States, while approximately 53% of total imports originated 

in EU countries. Countries that have deep trade ties to the UK are also most 

vulnerable to immediate economic impact when the UK leaves the EU; 

Although Germany is the UK’s largest trading partner -as we will mention 

after in this paper- in the EU by volume, Ireland is by far the most dependent 

on UK trade in terms of shares of total imports and exports (Velthuijsen & 

Bernard, 2016); Also on 2014 the export and import shares for goods and 

services sectors between the EU27 member states and the UK, as well as top 

3 export and import sectors for each EU27 member state with the UK all in 

the year of 2014. EU27 countries differ with respect to the shares of goods 

exports destined for the UK between 0.6% in Greece and 18.6% in Ireland. 

The EU27 average is 3%. The share of goods imports from the UK varies 

between 0.5% in the Slovak Republic and 20.6% in Ireland. On average, 

EU27 states show an import share with the UK of 2.2%. For services trade 

the picture looks slightly different. Export shares of EU27 countries with the 

UK in services sectors range between 0.14% in Lithuania and 15% in Malta. 

The Irish export share of services with the UK is the second strongest with 

2.9%. The EU27 average of services export shares with the UK is 0.5%. 
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Similarly, services import shares amount to 0.6%. The lowest services 

import share with the UK has Spain (0.2%); the largest has Luxembourg with 

13.4%. The top three export and import sectors for EU27 members with the 

UK are dominated by wholesale services, the automobile sector and 

chemicals (Gabriel Felbermayr, 2017, p. 3). 

Among western European countries, Belgium, the Netherlands and 

Germany export significantly more to the UK than they import from the UK. 

Depending on the price elasticity of the export products, these countries 

might witness a deterioration of their terms of trade with the UK. Post-Brexit 

outcomes, which significantly increase the cost of trade between the UK and 

the rest of the EU, will be damaging for both sides. Within EU countries that 

export the most to the UK, relative to the size of their economies, Ireland sits 

at the top of this list, followed by Cyprus, the Netherlands and Belgium. 

While German export volumes are the largest in Europe, due to its sheer size, 

Germany has many other important export destinations which could 

compensate for a decline in UK bound exports post-Brexit (Velthuijsen & 

Bernard, 2016). 

Fiscal costs for EU27 countries would increase with Brexit. Assuming 

no adjustment in the European expenditure structure and that the fiscal gap 

in the EU budget is filled proportional to Gross National Income, Germany 

would have to contribute an additional 4.6bn Euro and France an additional 

2.1bn Euro to the EU budget. Net recipients would receive lower transfers.  

In Poland this would amount to 0.1% of GDP. The consideration of 

 fiscal costs leave the UK slightly better but the EU27 worse off. In the 

unlikely event of no more UK net payments to the EU budget, the EU as a 

whole reports a net loss of 43.5bn Euro in the World Trade Organization 

“WTO” scenario (Hard Brexit) , 11.3bn Euro of which are allotted to 

Germany alone. 

Another fiscal issue not discussed is the impact of Brexit on fiscal 

competition. One concern voiced by high tax countries in the EU like 

Germany or France is that the UK might try to become a tax haven and lure 

investment and jobs away from other countries. As a matter of fact, EU 

membership does not prevent countries from cutting corporate tax rates or 
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other taxes to very low levels. The UK corporate tax rate is already the lowest 

in the (Group of seven countries) G7 and one of the lowest in the EU. It is 

probably more relevant that the UK, after leaving the EU, will no longer be 

subject to European state aid rules. Currently the EU uses the instrument of 

state aid control to crack down on tax rules, which allow multinational 

companies to avoid paying taxes in the EU. The case of Apple in Ireland is 

the most striking example. Therefore, rather than cutting headline tax rate, 

the UK might become a place for special tax regimes tailored to the needs of 

multinational companies, intensifying international competition for tax bases 

and book profits. Those who dislike tax competition will consider this as an 

additional cost of Brexit while those who welcome tax competition as a 

means of limiting the taxing powers of states will see it as a benefit (Gabriel 

Felbermayr, 2017, p. 28). 

UK imports from other EU27 states by 18.2% (59.7%) for goods 

(services). This illustrates those reductions in tariffs and the harmonization 

of standards by the EU have had a clear positive impact on trade relations. 

These benefits from European integration – on both the UK and the EU side 

are now at risk due to Brexit. 

Brexit would in fact lead to a considerable decline of goods and services 

trade between the UK and the EU27 countries. Under a hard (soft) Brexit, 

UK exports to Germany drop by 50% (24%), with comparable trade effects 

for other EU27 countries. German exports to the UK fall by 33% (9%). 

Overall, services exports are the most pronounced. UK wholesale trade and 

road vehicles suffer the strongest drop in exports to Germany in values from 

a hard Brexit, while the financial services sector dominates in percentage 

terms. German wholesale trade to the UK involves the largest trade effects 

in percentage changes, but road vehicles exports lose the highest amounts 

followed by machinery and pharmaceuticals. When looking at value added 

effects from Brexit, we find that three-quarters of German economic losses 

stem from manufacturing industries (Gabriel Felbermayr, 2017, pp. 29,32). 

Germany and Brexit:  

Trade volume between Germany and the UK amounted to EUR 121.5 

billion in 2017. About 750,000 jobs in Germany depend on trade with the 

UK. To date, German companies have investments 
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in the UK with a value of over EUR 140 billion, and maintain about 2,500 

places of business in the UK with nearly 400,000 employees. There are 1,400 

British companies in Germany, with about 240,000 employees; In 2018 

Exports of goods and services to UK is 91%, however Imports of goods and 

services from the United Kingdom is 26%. In additional, German 

Office/place of business in the United Kingdom 25%, plus Germany employ 

from British nationals 19%. German trade with the United Kingdom is 

already decreasing significantly; one in every 12 companies is currently 

planning to shift its UK investments to other markets. In addition, The UK 

recorded the largest trade deficit in goods only was with Germany (-£32 

billion) in the same year (Ward, 2019). 

There are estimations by Chambers of Commerce and Industry say that 

Brexit would affect at least 30.000 German companies export to UK. 

Furthermore, around 40.000 companies will have to deal with custom 

declarations because they import from UK Companies (Kevin Heidenreich, 

2018, p. 9). 

 Foreign investments are increasingly spreading their investments 

across different continents in order to better protect themselves against risks. 

By far the most popular investment region remains the euro zone. But 

uncertainty is also rising in the common domestic market in view of Brexit 

and the gloomy economy and that caused the investment balance in the 

common currency area to falling from 29 to 17 points, in the rest of the EU 

from 38 to 25 points. The economic slowdown is forcing companies to look 

more closely at their costs again. On, the other hand, Great Britain as an 

investment location is losing considerable attractiveness. Only slightly more 

than 10% of all investments are to be made in the UK in the coming twelve 

months. (Gewinnus & Weishäupl, 2019, p. 11). 

A must to look at the GDP growth of Germany which decrease to 1.5% 

in 2018- well below the EU average of 2.1%-  comparing with 2017 was 

2.5%  and 0,5 % in 2019 (eurostat, 2019).On the other hand, 79% of German 

companies, even those without direct trade relations with the UK, have 

already considered the potential impact on their business. Even without a 

direct supply relationship with British companies or investments in the 



   

Z. Tari and R. Zebiri 
 

115 

United Kingdom, Brexit may affect companies indirectly via supplier 

structures, primary products or customer relationships.  

A no deal Brexit will lead to chaos. The consequences will depend on 

the duration of such a no deal scenario. The projections are consistent with 

the scenario in which the UK leaves the EU by October with an EU deal, as 

well as a situation in which this is delayed beyond this date. The uncertain 

Dutch government spending implies both a positive and negative risk for 

economic growth in 2019 and 2020.  

Netherland and Brexit:  

The Netherlands are the country with the fifth largest loss from Brexit 

(Gabriel Felbermayr, 2017, p. 26). due to been one of UK’s major trade 

partners that made it up to 44 bn£ (6.9% of all UK exports) along with 49.1 

bn£ in 2018, However the UK recorded a deficit in trade reached (5bn£) in 

2018 (Ward, 2019). 

France and Brexit: 

The impact will, however be modest. In the short term, there will be 

some market turbulence and a deterioration in the business climate, and in 

the medium term, growth will be impacted by a slowdown in exports and 

foreign investment. That negative impact on French growth measured, 

estimated at around a cumulative 0.4% of GDP in 2016-2019 if the exit is 

accompanied by a free trade agreement (FTA), and around 0.6% with no FTA 

(ELUERE & MARTIN, 2016). UK exports to France was 42.1 billion £ in 

2018 represent 6.6 % of UK exports, also UK imports to France was 42.8 

billion £ in the same year represent 6.4% of UK imports (Ward, 2019, p. 14). 

the impact on France trade is noticeable for example  the amount of gas 

‘at risk’ is substantial, possibly up to 30% of French demand, or even as 

much as 40% when taking LNG (La Commission de Régulation de 

l’Energie) imports into account. Therefore, in extremis, the French consumer 

stands to lose out both directly, due to possible gas shortages, and indirectly, 

due to increased utility bills (Heather, 2019, p. 3). Also, the fact that France 

is experienced a period of recovery from Euro financial crisis 2010, -cited 

previously in this study- that is so far gradual and fragile. A number of 

obstacles is penalizing growth, including the structural competitiveness 

deficit, which will be absorbed only progressively, along with high 
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unemployment rate.  

6. CONCLUSION  

The UK government’s struggle to negotiate the withdrawal agreement 

with the EU, and setting out the terms to leave in a managed way on 

31/10/2019 as a dead line. However, there is a bill to pay for this exit besides 

the impacts on the EU and most countries related economically with UK. 

Thus, the results of this study about these impacts are brought out in the 

following conclusions: 

- Analysis claims That the EU budget is not a Eurozone instrument, It is not 

designed to cushion economic shocks that may put the currency union at 

risk. That would require a common unemployment insurance or flexible 

investment fund, for example. Even the European Stability Mechanism is 

outside the EU budget. It is difficult to integrate new tasks within the budget. 

Most EU funds are allocated to specific member states and areas of 

responsibility at the beginning of any MFF. Therefore, it is difficult for the 

EU to supply funds rapidly to meet unanticipated challenges. This was seen, 

for example, in the euro crisis. 

- An ambitious free trade agreement would help to reduce the losses from 

Brexit, for all European parties involved, that agreement could be reached 

before the withdrawal of the UK from the European Union, guaranteed all 

the trade of many countries in EU with the UK, On October 2019. Otherwise, 

the situation will concern some top countries as Germany, France and 

Netherlands, who set up their trading companies in the UK, as the British 

fiscal regime was far more conducive to their activities than that in the 

countries mentioned. 

-Nevertheless, as companies based in the UK will not be able to operate in 

France, Germany, Netherlands or other members of EU they will need to 

find alternative solutions that cause minimum disruption. If they were to 

change the entity owning the contract from UK to an EU one, they would 

face the risk of the other partner wanting to enter into endless renegotiations. 

-As results of  Brexit on these countries economy, we forecast a slowdown 

in investment of these countries; In the other hand  UK economy will 

obviously be affected by Brexit, via a number of channels, such as a sharp 
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fall in sterling, which may improve the competitiveness of UK exports, but 

will also markedly increase the cost of imports and worsen an already large 

trade deficit; a drop in consumption due to import inflation; in the longer 

term, a fall-off in UK exports to the EU; the scale of which will depend on 

the agreement negotiated with the EU, and a drop in foreign direct 

investment.  

-Brexit will push sterling markedly lower, stock markets will fall and there 

will be significant shifts in bond rates. The financial markets will see 

considerable volatility over the coming months. In addition, Brexit has 

raised a whole series of questions, namely a risk of contagion spreading to 

other EU countries that might consider withdrawal, and significant 

uncertainty around the negotiation process, its duration, and final impact. 

-Investments leaving the UK will go primarily to Germany and other EU 

countries. 
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(EMS) initiatives, the company most often hopes to have a global vision of 

its performance level. 

The drivers of a collective environmental approach in this study 

confirm the results in two axes, the first representing the theoretical 

framework of the study’s problem, the second representing the empirical 
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relating to environmental protection, in other words, technical and economic 

performance no longer has any meaning without the notion of environmental 
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1. INTRODUCTION 

Today, environmental issues have become, to a large extent, economic 

issues. Discussions on climate change affect all aspects of energy production, 

consumption and transport methods. They will certainly affect the global 

competitiveness of companies.   

To improve their performance effectively and sustainably, companies 

are focusing their efforts on controlling environmental quality. These efforts 

must be planned and organized through the adoption of an environmental 

certification approach by the ISO 14001 standard. The commitment to an 

environmental management policy makes it possible to achieve an 

Integration of the Environment into Production (IEP). 

Today, there is a growing interest in environmental protection. 

Environmental movements have become more organized, powerful and 

widespread and by and therefore more threatening to companies. They have 

begun to introduce a new dimension into their management process, namely 

the environmental dimension, in order to reduce damage to the natural 

environment. This objective is most often achieved through the installation 

of environmental technologies and the implementation of an environmental 

management system (EMS). (McLaughlin, 1996, p. 28) 

In the transition, the role of industry is analysed on a branch-by-sector 

basis in three dimensions: the need to reduce its environmental impact 

(constraint of "greening" activities); the opportunity to manufacture 

innovative products; and the development of integrated service solutions 

allowing environmental optimization (economy of functionality).  
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Algeria considers that environmental management is a means of 

achieving sustainable development objectives, creating jobs, supporting 

economic growth (diversification of production and increase in value added), 

strengthening innovation and reducing poverty. The new five-year growth 

plan (2015/2019) identifies the green economy as a key driver of 

development and technological progress. It encourages investment in key 

sectors of the green economy (agriculture, water, waste recycling and 

recovery, industry and tourism) and the development of small and medium-

sized enterprises. (CEPAN, 2014, p. 04) 

The country has undertaken a number of reforms and initiatives aimed 

at diversifying the economy, improving the business climate, strengthening 

energy security, protecting the environment, developing green industries and 

promoting the territories. However, these initiatives need to be consolidated 

and better articulated within the framework of a national strategy to promote 

the green economy that promotes sustainable production and consumption 

patterns while contributing to wealth and employment creation. Such a 

strategy should be underpinned by an approach based on local issues that can 

meet the challenges of environmental sustainability.  

The new five-year growth plan (2015-2019) encourages investment in 

key sectors of the green economy. (CEPAN, 2014, p. 02) 

1.1 The problem: In this regard, the question related to this study is as 

follows: What environmental commitment has the Algerian company taken 

into account for a topical strategic reflection on the ground? 

Very little research is being done on this issue, with a few exceptions that 

argue for the need to take the environmental factor into account in companies' 

strategies to ensure their survival.   

1.2 The hypotheses of the study: A step which consists in carrying out an 

inventory of the company's premises, allowing it to identify the consequences 

of its activity on the environment, in order to take a first step towards the 

integration of the environment. We have endeavoured to keep up with the 

rapid evolution of these tools. Two key assumptions should be noted: 

- Environmental responsibility and the need for communication form the very 

basis of the implementation of a certified EMS and meets both a need for 



 

H. KEBIR  

 
 

122 

environmental responsibility on the impacts of the site and economic 

constraints; 

- Finally, the environmental impact at HELIOS in the fields of energy, waste 

and discharges can be assessed, if not quantified. 

1.3 Objectives of the study: This study will focus on providing evidence to 

establish a true dashboard of the environmental impact of a site in Arzew, 

which will include the approach of halving, by 2030, the percentage of 

pollution that does not have sustainable access to basic services. 

1.4 Study methodology: In order to ensure that this concrete approach does 

not remain ad hoc, and to make the link with the implementation of an EMS, 

we include the analytical and descriptive approach, and base it on the 

environmental impact of the Helios Unit located in Betioua. 

2. Why integrating the environment? 

The objective of an EMS is to improve environmental performance, 

defined as the measurable results of the EMS, in relation to the organization's 

control over its environmental aspects based on its environmental 

management and environmental targets. 

There are several reasons that can motivate a company or organization 

to take a strategic approach to improving its environmental performance. 

Users of the standard have indicated that ISO 14001:2015 helps them to: 

- Demonstrate compliance with current and future legal and regulatory 

requirements; 

- Strengthen management involvement and employee engagement; 

- Improve the company's reputation and stakeholder trust through strategic 

communication; 

- Achieve strategic objectives by taking environmental issues into account in 

the management of the company; 

- Gain competitive and financial advantage through improved efficiency and 

cost reduction; 

- Promote better environmental performance of suppliers by integrating them 

into the organization's business systems. (ISO, 2015, p. 04) 
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2.1 The environment and the economic pillar 

Environmental services and economic goods are partially 

interchangeable. But it is important to remember that these substitutions have 

their limits, and that one aspect should not crowd out the other. 

Environmental services are no less valuable than economic goods.  

Breathing healthy air, finding firewood for cooking, drinking clean 

water, and being protected from floods... all these satisfy the basic needs of 

man. Thus, although the environment has suffered from unbalanced 

economic growth, the economic and environmental pillars play a 

complementary role in meeting human needs. They are also connected to 

each other. For example, economic development, which can certainly reduce 

our direct dependence on nature, depends on the environment in several 

ways: 

- The raw materials used in the production of goods come from nature, as 

well as the energy needed for production and transport;  

- The cost of extracting raw materials tends to increase when natural 

resources become scarce or degraded; 

- Environmental services are of crucial importance, but not integrated into 

national budgets, as they are difficult to measure in financial terms; 

- Adverse environmental effects (e. g. pollution, floods, or fires) can damage 

or destroy economic assets and equipment;  

- Labour productivity is linked to the diet and health of workers, two variables 

that are directly influenced by the environment; 

- Appropriate environmental management and integration reduce costs, 

through greater economic efficiency or prevention, of the great potential for 

further progress in this area; 

- A high quality environment is an important asset for tourism (such as shows, 

for example, the growth of ecotourism), it is also the basis of indigenous 

peoples' livelihoods and contributes to significant pharmaceutical 

production. (CE, 2007, p. 20) 

 2.2 The three spheres: social life, economy and environment   

The three dimensions (Fig.1) of sustainable development 

(environmental, economic, and social) are generally referred to as the 



 

H. KEBIR  

 
 

124 

"pillars" of sustainable development. 

The pillars are distinct, but interdependent. This means that the 

environmental pillar has relationships, which need to be improved, with the 

economic and social pillars, as explained below.  

This representation of the three spheres is used to locate the field of the 

sustainable development. The field of reflection on this theme, consisting in 

finding a winning strategy for each of the fields - social, economic, 

environment - is in fact in the area where the three spheres intersect. 

(PERSONNE, 1998, p. 20)  

2.3 The environmental company 

The environmental industry consists of companies whose activities are 

based on the production of environmental goods, the provision of 

environmental services and environment-related construction activities. It is 

in fact the end use of the company's products, not their physical 

characteristics, that matters. (Ressources entreprises, 2009, p. 22) 

On the one hand, greening has become a necessity and is no longer a 

simple option for managing a company sustainably and successfully. 

Like all companies, the goal of the green company is to make money. But 

"green" means that this objective is achieved while exploiting the 

opportunities offered by nature in a sustainable way and without harming the 

environment. 

A green enterprise can be defined from two points of view: one 

concerns the result in the form of green products (goods and services), the 

other concerns the process (or production) of an economic activity. As a 

result, entrepreneurs can enter the green business sector either by marketing 

environmentally friendly products or services or through an ecological 

process or with clean technologies that limit the negative effects of the 

activity. (Majurin, 2017, p. 07) 

3. Environmental management in Algeria: progress to be consolidated 

The transition to this management is the real driver of green growth. 

The long-term objective is easier to conceive than the path to achieve it. 

As the transition will involve the creation and destruction of activities, the 

net effect on the activity is particularly complex to assess. 

Green public policy will also be crucial for the development of these 



  
 

Algerian company in the test of environmental management - Environmental 

impact study by HELIOS, a subsidiary of Sonatrach 
 

125 

new markets in this transition, through various tools that are complementary 

to the fiscal and regulatory framework: carbon prices, innovation policy, 

public investment to develop low-carbon and low-carbon activities and the 

promotion of sustainable consumption in particular. (Crifo, Crassous-

Doerfler, & Flam, 2010, p. 07) 

The rational management of water and energy resources, the search for 

solutions to deal with the long-term depletion of hydrocarbon resources, the 

fight against desertification and deforestation, the reduction of emissions 

from the combustion of fossil fuels, the adaptation of the water, health and 

agriculture-forestry sectors to climate change and the reduction of industrial 

and urban pollution are the country's main environmental challenges. 

The Five-Year Public Investment Program (2010-2014), worth $286 

billion, focused on modernizing infrastructure and privatizing the economy. 

The privatization of the Algerian economy continues to face the challenges 

of improving the business climate, increasing bank financing for productive 

investments and acquiring new technologies. The upgrading of companies 

affects less than 1/10th of companies. 

Programmes have been implemented in the areas of environmental 

protection, water management and stabilization of greenhouse gas emissions. 

A budget of 2,000 billion DA (27 billion Dollars) is allocated to the water 

and sanitation sector (dams, water transfer systems to deficit regions, 

wastewater treatment and desalination plants) and 7 billion Dollars to the 

land use and environment sector (creation of 4 new cities and about 100 

infrastructures for environmental protection). 

The National Plan to Combat Desertification (PNLCD) is being 

implemented. Concrete efforts have been made in the field of forestry, with 

the restoration of an estimated forest area of more than 530,000 hectares since 

2000. (CEPAN, 2014, p. 08) 

3.1 Environmental performance in favour of the Algerian economy  

Algeria has a National Environment Strategy, an Action Plan for the 

Environment and Sustainable Development (2002-2012), a Land Use Plan 

(2010-2030) and a National Climate Plan (2015-2050) in the finalization 

phase (Table 1). Sectoral policies are being implemented in the areas of 
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environmental education, energy resources, water economics and adaptation 

of the water resources sector to climate change, ecosystem conservation, 

rural development and industrial pollution control. A National Strategy for 

Integrated Coastal Management is being prepared. Measures to improve 

energy efficiency and a programme to promote renewable energy have been 

adopted. A first hybrid power plant has been in operation since 2011, 23 

photovoltaic plants and a wind farm should come on stream by 2020. 

(CEPAN, 2014, p. 11)   

The deployment of the industrial sectors of the green economy will also 

require: 

- An improved business climate and the inclusion of the green economy in 

the new investment code under preparation; 

- A financial system that meets the needs of SMEs; Long-term bank financing 

is generally inaccessible to SMEs due to lack of guarantees; 

- An industrial production that is part of a territorial approach. (CEPAN, 

2014, p. 15) 

We want to remain an example for the Algerian economic sector. This 

requires adopting model behaviour and integrating social responsibility into 

all our activities and with our stakeholders. Through this responsible 

commitment, SONATRACH is committed to preserving the environment 

and preparing Algeria's future. SONATRACH will continue to promote 

actions of social significance and national solidarity in accordance with its 

values in a perspective of sustainable development. (Sonatrach, 2019) 

4. Environmental impact assessment at Hélios (2017) 

HELIOS has decided to implement an environmental management 

system in accordance with ISO 14001/2004. In this context, it has approved 

a procedure to identify its environmental aspects and impacts and to 

implement the necessary control measures. (Vinçotte, 2017, p. 91) 

This zone is favourable to the establishment of energy systems based 

on these energy sources, particularly winds in the Arzew region, (Fig.2) 

which are very persistent in winter and the dominant wind direction is 

southwest. Figure 02 shows the Arzew compass rose.   

4.1 Objective of the impact study  

The objectives of the environmental impact assessment are to 
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characterise, analyse, assess, evaluate, prevent and reduce the risks of the 

proposed installation, as far as technically feasible and economically 

acceptable. Depending on the results, it makes it possible to define additional 

impact reduction measures if necessary. 

Thus HELIOS must identify the environmental aspects of its activities, 

products and services, both at headquarters level and at the level of the plant 

it has the means to control, and those over which it has the means to have an 

influence, taking into account new or planned developments or new or 

modified activities, products and services, and identify those of these aspects 

that have or may have significant environmental impacts significant 

environmental aspects. (Vinçotte, 2017) 

4.2 Working Methodology 

The impact analysis consists of three steps: 

- Description of the study project; 

- Identification of environmental aspects; 

- Impact assessment. 

Impacts are identified by comparing the components of the receiving 

environment with the elements of the case study. For each of the 

interrelationships between the activities and the relevant components of the 

environment, it is a matter of identifying all the likely impacts and giving, at 

the end, reductive and preventive measures against the various forms of 

pollution. 

In conclusion, the study covered in this article only concerns points 

directly related to the environment, particularly those related to the impacts 

induced by the project. 

4.3. Environmental impact analysis  

4.3.1 Description of the study project 

It is written in such a way as to make accessible, and as widely as 

possible, the main themes developed by the installations of Hélios - a 

subsidiary of the SONATRACH Group - in the environmental impact study. 

As part of the recovery of its by-products, Sonatrach built the helium and 

nitrogen production plant. This plant is located in the industrial zone of 

Arzew. The Helios plant is divided into two sectors: the plant and the tank 
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farm. It is designed to produce at least 600 million standard cubic feet 

(equivalent to 16.08 million normal cubic metres) of marketable helium over 

a 330-day continuous period and 33,000 metric tonnes of nitrogen per year. 

With a total storage capacity of:  

- Two liquid helium tanks (2 x 113,500 litres); 

- Two liquid nitrogen tanks (2 x 75,000 litres). (Vinçotte, 2017) 

The choice for the realization of this unit is intended to satisfy the needs 

of domestic and foreign partners. As a result, the development of this project 

is multiple and beneficial on several levels of the economy and local life: 

On the Economic level: 

- Ensure commercialization and its economic sustainability; 

- Increasing the attractiveness of the territory; 

- Generate tax resources; 

- Helium is delivered in liquid form to HELAP for the European market.  

On the technological level:  

- Giving a place to national engineering at the global level; 

- Boosting the technological sector in the field of hydrocarbons; 

- Enhance the value of hydrocarbon derivatives (petrochemicals); 

- Diversify non-hydrocarbon exports. 

On the Environmental level:  

- The structure will be installed in an existing industrial area; 

- Minimize the environmental impact of air emissions by recovering excess 

gases. 

Helios is committed to Health, Safety & Environment by implementing 

all necessary measures to ensure safety and the prevention of personal injury 

and damage to the health of workers and the environment.  

4.3.2 Identification of environmental aspects   

Identification of polluting activities and pollutants (Table 2) 

Actual Sources: No actual sources identified or observed. 

Potential Sources: Potential sources of pollution that could have been 

identified during the site visit are as follows: 

- Tank farm; 

- Process trains. 

Pollutants: 
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The main pollutants potentially in place in this complex are: 

- Total petroleum hydrocarbons; 

- BTEX (Benzene, toluene, ethylbenzene, xylenes); 

- Polycyclic aromatic hydrocarbons; 

- Base heavy metals (Cd, Cr, Cu, Cu, Ni, Pb, Zinc). 

It should be noted that some potential pollutants may be of origin other 

than the operations of the Complex Unit. 

Pollutant migration: 

At the Helios complex, the general direction of flow is assumed to be in a 

northerly direction, towards the Mediterranean Sea, first crossing the GL2-Z 

complex. It should be noted that the drains (wastewater, oil circuit, etc.) are 

connected to the recovery network by the GL2Z complex.   

4.3.3 Impact assessment  

The assessment of environmental impacts is essentially based on the 

sources of potential impacts inherent in the different phases qualifying the 

life of the project. It is determined by estimating the significance and 

certainty of the impact (Table 3). 

On this basis, the following HSE objectives have been assigned: 

1. Contribute to recycling 

2. Rationalize consumption 

3. Preserving the environment 

4. Optimize the production process 

5. Prevent accidents and incidents 

6. Preventing diseases 

7. Improve the HSE management system 

8. Ensure the availability of information internally 

9. Ensure the availability of information externally 

10. Developing skills 

11. Raise awareness among staff 

12. Ensure compliance with legal and other requirements 

13. Ensure the availability of PPE. (Vinçotte, 2017, p. 104) 
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5. Measures envisaged to eliminate, reduce or compensate for the 

harmful consequences of the project on the environment 

 The implementation of such an environmental management system has 

already made it possible to identify all the environmental impacts of the 

activity and to implement an environmental action plan that is in line with 

the environmental management plan requested by this study. 

Thus, impact mitigation is characterized by the establishment of 

technical, human, financial and procedural means for the adequate 

management of the significant environmental aspects of the project, namely: 

- Water discharges; 

- Solid waste; 

- Emissions of gases, dust and odours; 

- Noise pollution ; 

- Industrial risk, etc. 

The approach to environmental protection at the international level has 

changed; the traditional management of responding to a pollution problem 

has become obsolete and no longer meets the current needs of companies. 

The adoption of the principle of sustainable development and the ISO 14000 

series of standards for environmental management systems has strengthened 

the role of pollution prediction and prevention. It is an important and essential 

tool of an EMS. (SARMOUK, 2019, p. 110) 

The current concept is to prevent pollution problems rather than to cure 

them. By investing huge sums in increasingly heavy and complicated 

treatment processes, manufacturers have realized that it would be better to 

rethink production processes in order to reduce the generation of waste 

(concept of minimum waste). Protecting the environment now requires a 

change in attitude and a different way of planning and doing things.  

Some of the benefits of pollution prevention include: 

- Minimize or stop the production of pollutants; 

- Accelerate the reduction or elimination of pollutants; 

- Minimize health risks; 

- Promote the development of pollution prevention technology; 

- Use energy, materials and resources more efficiently; 

- Avoid costly remediation operations in the future; 
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- Making the economy more competitive. 

Reading these advantages, it will be clear that pollution prevention will 

be based on a number of actions. This principle stems from the fact that any 

transformation process produces a residue or by-product that must be treated; 

it is this treatment that must be rethought in terms of: 

Source reduction: This involves reducing the consumption of materials, 

energy and water to produce as little waste as possible. 

Recovery/reuse: make a new use of a recovered product or material for a use 

similar to its first use. 

Recycling: reintroduce a recovered material or product into the production 

cycle from which it is derived. 

Valuation: to subject the product or material to a treatment that allows it to 

be used in a way that has a positive economic value. 

Disposal: represents all operations to store, sort, collect, transport and treat 

waste resulting in substances that can be safely disposed of. 

These are the practices that must now be given priority in any pollution 

control program; to do so, it is necessary to review all the unit's activities in 

order to identify opportunities that can constitute a prevention practice. 

(SARMOUK, 2019, p. 112) 

5.1 Main environmental mitigation measures: 

Helios must seek to constantly improve its operational processes 

through: 

• The provision of the management structure, staff resources and guidelines 

necessary to minimize the negative impacts of its activities on the 

environment, human health and safety;  

• Training of all employees and contractors to raise their awareness of this 

environmental policy, promote pollution prevention, promote health 

protection and ensure safety;   

• Communication of the environmental policy to employees, contactors, 

suppliers, visitors and the public as necessary;  

• Regular audits to monitor and evaluate progress in achieving the 

objectives of this policy;  

• Pollution prevention and continuous improvement of its facilities through 
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the implementation of proven and economically viable technologies. The 

company also strives to promote safe working practices and maintain its 

goods and equipment under conditions that meet predetermined standards; 

• Waste reduction and the promotion of the conservation of environmental 

resources;  

• The development and maintenance of emergency response systems and 

equipment necessary to control and mitigate the impact of any incident that 

may occur;  

• The carrying out of continuous maintenance of installations and 

equipment. (SARMOUK, 2019, p. 114) 

Table 1. The five-year public investment plan 

Objectives of the national climate plan (2015-2050) 

-Reduce carbon emissions, in particular through CO2 sequestration; 

-Promote clean energy; 

-Reduce the carbon footprint of industrial and domestic activities; 

-Adapting infrastructure to climate change: improving the water system, massive 

reforestation and extension of the green dam to combat desertification; 

-Adapt agriculture to climate change. 

National Renewable Energy Development Programme (PNDER) 2011-2030 

Estimated overall cost: $80-100 billion (Pilot project phase and test of the 

ongoing courses) 

Objectives (Horizon 2030): 

-22,000 MW including 12,000 MW for the national market (22% of electricity 

production); 

-Cover 40% of the country's electricity needs: solar thermal and photovoltaic 

energy (37%) and wind energy (3%). The share of renewable energies in 

consumption emissions would thus increase from 2% (2011) to 5% in 2015, 14% 

in 2020 and 40% in 2030. 

-Create nearly 200,000 direct and indirect jobs; 

-Saving of nearly 600 billion m³ of gas; 

-Increase the integration rate of local industry: 50% by 2020 and 80% by 2030. 

-First 150MW solar-gas power plant, including 25MW in solar thermal (Hassi 

R'mel) 

-Implementation of a national research program in renewable energies. 

-2015-2020: equipment deployment and manufacturing phase 
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-2020-20-2030: large-scale development phase 

Source:  (CEPAN, 2014, p. 13) 

Table 2. Rating scales for the magnitude and importance of an impact 

Ranking the magnitude of an impact 

Magnitude of an impact Rankings 

Major impact: Impact causing 

changes in the ecosystem causing 

irreversible damage in the medium 

term over a period of about ten years.   

Moderate impact: Impact causing 

changes in the ecosystem that cause 

irreversible damage in the short term 

over a short period of time.   

Minor impact: Impact causing 

changes within a normal range of 

variations but which are detectable as 

direct consequences of the impact. 

Negligible impact: An impact whose 

effects is unlikely to be observed but 

is known to occur. 
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Impact significance ranking 

Importance of an impact Rankings 

Overall: Consequences that have an 

impactnon the global environment or 

an impact on rare species of global 

importance. 

Regional: Consequences that can 

affect some limited areas of the 

Algerian territory providing 

resources of regional importance or 

that are not ecologically sensitive. 

Local: Consequences limited to the 

area 

surrounding that of the Unit.   
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Localized: Consequences limited to 

the area directly surrounding the 

Unit.   

Source:  (Vinçotte, 2017, p. 88) 

Table 3. Impact assessment 

Environmental aspects and impacts identification sheet n°1 

Work unit                  Factory 

Activities                    Helium and nitrogen production 

Aspects Impacts Risk 
Priority 

level 

Preventive 

measures 

Gas 

consumption 

of charge 

Waste of 

natural 

resources 

4 

 
2 

Program of 

maintenance 

preventive. 

Writing of 

procedures 

of operation. 

Electricity 
Waste of 

resources 
IV 1 

Special 

Instruction on 

the 

electricity 

consumption 

Consumption of 

chemical and of 

petrochemicals   

Waste of 

resources  
IV 1 

General 

Instruction on 

the 

Consumption 

Nitrogen 

emission 

gaseous 

Product 

wastage 

4 

 
2 

Evacuation at 

height. 

Installation of 

silencers. 

Helium 

emission 

gaseous 

Product 

wastage 
4 2 

Recovery 

project 

Source: HSE Department in Helios. (Vinçotte, 2017, p. 98) 
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Fig.1. Social activity, economy and environment 

 
 

 

 

Source: (PERSONNE, 1998, p. 22) 

Fig.2. Protection distance from the source 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: (Meteoblue, 2019) 

6. Conclusion: 

 In Algeria, environmental management is perceived as a development 

axis that can contribute to the diversification of the economy and job creation, 

two major challenges for the country. Indeed, in a context of a weak 

contribution of industry to economic growth, increased investment in the 

sectors / sectors of the green economy. 
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Stakeholders, both internal and external, tend to consider the 

environmental performance of an organization as a priority. Good 

environmental performance requires the entire organization to commit to a 

systematic approach coupled with a commitment to continuous improvement 

of the environmental management system. 

This study will provide them with solutions to mitigate at least these 

negative, environmentally friendly impacts and will encourage them to 

choose less costly and clean processes, which will allow them to save money. 

We can conclude: However, it is recommended to use with positive 

reflection the guidelines that will serve as a preventive instrument as a 

consequence: 

✓ Self-monitoring; 

✓ Compliance with standards and regulations;      

✓ An awareness of the danger that can be generated in the event of an 

incident; 

✓ Acting as a preventive measure 

✓ Act in a curative aspect; 

✓ Avoid serious consequences of damage. 
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Abstract:  

Marketing functions and tools are evolving tremendously since the last 

decade, mainly because of the progress of the internet and its related 

technologies. Costumers are more attracted by interactive websites, 

applications and social media, and it is time for Algerian companies to 

evoluate so they can reach their costumers everywhere anytime using digital 

marketing. In this article we will highlight digital marketing importance and 

its operating mechanisms, we will show the dysfunctions of digital marketing 

practices in some Algerian companies through an investigation based on 

feedbacks given by specialists who accompanied some Algerian companies 

during their digital transformation phase in 2015. 

The results has shown that there is still a lot of work to do to perform a 

good digital transformation. It is easy to see gaps between offline marketing 

and digital marketing specialists; the digital cultural mindset is not really a 

priority for Algerian companies managers.  
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1. INTRODUCTION 

With the advent of web 2.0 the quick growth in the number of Internet 

users made the web go from a restricted network to a global one. The 

numbers are still growing in terms of access to the Internet wirh more than 4 

billion people, or 57% of the world's population (We Are Social Ltd, 2019). 

Internet in Algeria is also witnessing this phenomenon according to a report 

published in 2018 by the same source, there are 21 million internet users 

which means 50% of Algerian population is connected to the internet.  

As users are taking the lead to new behaviour related to internet 

technologies, Algerian digital experts believe that it is time for E-commerce 

to be considered by Algerian companies as a serious new online sales channel 

and maybe even the only way to insure their future growth. 

Currently, there are very few real e-commerce websites in Algeria, as 

they cannot really let users perform an online payment transaction, it is only 

allowed by Algerian government to some public companies such as 

AirAlgerie, Sonelgaz. Algerian users can perform a complete online 

transaction worldwide only if they have an international credit card. 

It is obvious that Algerian companies will, sooner or later, have to be at 

the same level as their targets, but before arriving at the creation of an e-

commerce website, companies must quickly master basics of digital 

marketing to be able, first of all, to understand this new virtual behavior. 
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Our main question in this article is to know what is the actual state of 

play of digital marketing practices and digital transformation in Algeria. 

To answer to this question, we will highlight the fundamentals of digital 

marketing, and how companies must change through digital transformation 

(Solis, What's the Future of Business?:, 2013), we will present the results of 

an investigation made with Algerian digital experts in 2015 who had the 

mission to assist some famous Algerian companies in their digital 

transformation. The results of this work is of prime importance because it 

represents the beginnings of the digital transformation experience in Algeria 

with its obstacles and catalysts and therefore it is a unique historical source 

for all those who want to study the evolving of Algerian companies digital 

behavior. 

2. Definition of concepts related to digital marketing 

First, it is essential to identify some of the most important concepts in 

order to build a solid foundation for understanding digital practices. In the 

space of a decade, terms such as digital marketing, e-marketing, 

Webmarketing or, more recently, social media marketing, etc., were born. 

This would never happen without the evolution of the Web to Web 2.0 (Solis, 

The Past, Present And Future Of Social Media, 2017). We will start this part 

by defining these new types of marketing. 

According to (Scheid, De Montaigu, & Vaillant, 2012), Online 

Marketing is composed of 3 nested elements, there is firstly Digital 

Marketing which includes Internet Marketing and Web Marketing. 

2.1. Digital marketing 

Accroding to the same authors, Digital marketing also known as E-

marketing, is the set of an organization's marketing activities conducted via 

digital channels (websites, social networks, email, connected TV, mobile 

tablets, game consoles, etc.). 

2.2. Internet marketing 

It is a set of marketing activites carried out via the internet channel. 

Internet being presented as the use of the Web, emails, file sharing protocols 

and newsgroups. 

2.3. Web Marketing:  
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It is all marketing activities carried out exclusively on the Web. From 

these three definitions, we note that digital marketing (e marketing or digital) 

encompasses all the actions carried out by internet marketing and web 

marketing, as shown in the following Figure: 

Fig.1. Digital marketing, Internet marketing & Web marketing 

 

 

 

 

 

 

 

 

 

 

Source : Scheid, De Montaigu, & Vaillant, 2012, page 4 

Other more recent works define digital marketing differently by adding 

a social parameter introduced the advent of social media. Thus, according to 

an article published on www.socialreflex.fr (THOMAS, 2017) Digital 

Marketing is the fusion between web marketing and social media marketing. 

In this case, web marketing is merged with what the previous authors have 

called Internet marketing, thus considering both types of marketing as 

homogeneous and therefore easy to assimilate in a single type.  

2.4. Social media marketing 

It involves initiating and participating in conversations with online 

communities. In his book ‘Tribes’, Seth Godin Said: “before the Internet, 

coordinating and leading a tribe was difficult.  It was difficult to get the word 

out, difficult to coordinate action, difficult to grow quickly.” (Godin, Tribes: 

We Need You to Lead Us , 2008). Social media marketing aims to listen to 

the community, to dialogue with it, to establish a lasting relationship. This is 

where notions such as community management come into play, as it focus on 

brand awareness on communities to perform customer loyalty. 

Offline marketing is not dissociated from what we said, on the contrary, 

digital marketing specialists such as Seth Godin defines modern marketing 

as the merging between offline marketing with digital marketing under the 
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name of inbound markting (Godin, Permission Marketing, 1999). It is the 

integration of all digital tools into the global strategy of marketing in order 

to establish commercial durability by all possible means.  

Fig.1. The three poles of Digital Marketing in 2017 

 

 

 

 

 

 

 

 

  

 

  

  

 

Source: Thomas, 2017, http://socialreflex.fr/definition-digital-marketing.html 

The figure above shows how the different types of marketing are linked, 

when a company does not use neither internet tools nor social networks, its 

marketing is Offline. When a company uses web tools only, it tends to 

perform web marketing. If its use is limited, for example, on managing a 

Facebook page this means performing social media marketing, and finally, 

using both web and social at the same time, means that this company is 

performing digital marketing. Marketing encompasses all the concepts of the 

figure.  

After a brief presentation of the literature on the general context of the 

advent of digital marketing, we will, in the next section, highlight the 

specificities of digital marketing and its different impacts on businesses. 

3. Digital marketing, specificities and impacts 

Scheid, Vaillant et de Montaigu prensent 4 major specficities of Digital 

Marketing (Scheid, De Montaigu, & Vaillant, 2012) :  

3.1. Multiplicity and additivity of actions: 

On the internet, a site with its content, its design, its domain name is a 

communication medium in its own right. Search engines are another support, 
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third-party sites that display banners, a platform for video sharing, a page on 

a social network are all also supports.  

Marketing on the internet opens the way to multiple and varied actions 

that do not replace one another but fit together. For example, "Search Engine 

Optimization" is one of the oldest digital practices and still essential until 

today, no digital marketing specialist will recommend its substitution by a 

campaign on social networks, he will recommend for a multiplicity of 

channels to catalyze the power of all digital tools.  

3.2. A fast evolution  

In the digital world, the evolution of uses should leads to the appearance 

of new practices in marketing; there is a strong interweaving between 

technologies, use and marketing. This interweaving is relatively complex, but 

demonstrates the dominance of technology on marketing. Indeed, it is above 

all the increasing speed technological evolutions linked to the "Internet" 

ecosystem which influences users behavior, and, thus, allows or forces 

business to evolve and implement new practices in their marketing.  

Some authors such as Brian Solis are formal, there is a growing gap 

between generations and companies have to cross the gap to reach all its 

costumers. We are talking about “Digital Darwinism” (Solis, 2011) a time 

where technology and societyare evolving faster than businesses and in 

which obsolescence can be blindly programmed if companies do not adapt to 

its environnement. 

3.3. A "hyper measurable" channel 

The digital channel offers multiple measurement possibilities, much 

more than other media. For example, every message broadcasted on the 

internet via an advertising banner or a post on a social network is tracked. 

Thus, the web tools track and record in real time all the interactions between 

the audience and the message, each action, each click is calculated and 

quantified with details ( Geolocations, ages, sex, specific behaviors to the 

message, etc. Needless to say how important these data are to Marketing 

specialists, on the conventional media, it is very difficult to obtain the same 

information after broadcasting an advertisement on television. 
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3.4. An interactive marketing  

The term interactive marketing exists to distinguish marketing 

techniques that are specific to the Internet. It is the only platform that allows 

instant interaction through clicks on any item on a web page. 

The Web 2.0 allowed the user to produce information while it was only 

consuming it, it has given consumers the power to write opinions about 

brands and their consumption, to post reviews and to engage conversation in 

forums, rate products, leave comments on social media, give ideas, and most 

importantly to protest. The Web 2.0 has equipped businesses with powerful 

real-time analytics tools that track every consumer action from clicks and 

purchases to preferences and tastes. E-marqueters have now the opportunity 

to change and adapt thier marketing campaigns in real time so he can give 

satisfaction for users. The term interactive marketing is being replaced by 

digital marketing. 

Since 2000 we are witnessing a mass extinction in the corporate world 

at a global scale, 52% companies in the fortune 500 have disappeared from 

the planet, they’ve either been merged or they’ve gone bankrupt, 

Westinghouse, Kodak Toys ‘R Us, Sears Roebuck are a solid exemple about 

that. (Siebel, 2019). The same author says in video  (Siebel, Digital 

Transformation with Tom Siebel, 2019) : “new companies are emerging with 

new DNA, companies Uber for exemple, have no cars, no drivers, and they’re 

completely upending the transportation business. The same fact with 

Amazon until recently: no stores, and they’re just rolling the retail market.  

There are big changes going on at an accelerated rate, digital 

transformation shows how executives and organizations can survive and 

thrive in this new economy, companies that do will continue to grow and 

succeed and those that don’t will be acquired.” 

4. The impact of digital transformation on businesses 

4.1. Digital marketing imposes new rules 

A study conducted by «Club des annonceurs1» with 400 Marketing 

Directors (Baradat, 2011), Communication directors and general managers 

to discover the new challenges of digital marketing has identified some issues 

 
1 Club des annonceurs is an association of more than 120 big brands  
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that companies cannot easily resolve. Some statistics below show the 

tendencies: 

- 49% of managers say that brand advice and recommendation have become 

an important issue;  

- 56% say that Internet users put pressure on brands and ask for personalized 

and individual relationship; 

- 57% attest that the power of Internet users is growing day by day because 

they master ICTs; 

- 61% see that "generation X"2 et la "generation Y"3 dominates the web but 

it the generation Y which represent the biggest stake for brands, because they 

are a native digital generation and so they volatile and hard to understand ; 

- 62% suffer from hyper-segmentation of population problem and on this 

point Bernard Gassiat says on the same study that a good speech is no longer 

good enough; it has to be strong with a resonance while allowing to target 

wisely.  

- 63% find that consumers are looking for much more than the physical aspect 

of the product, they want emotion, and they remain faithful to the offers they 

empathize with; 

- 72% find that the most difficult to manage is customer loyalty.  

It is amazing to see how marketing excutives of these companies feel 

overwhelmed by the advent of digital and especially how Internet users 

master their virtual environement. At this level of the article, it is important 

to understand the levers to update so that companies can successfully 

complete their digital transition. It is essential to take into account internal 

issues to define a project and objectives, which will be achievable. The 

questions to be asked concern human, financial and technological resources 

as well as the strategic and marketing vision. 

4.2. Digital transformation must be a company project 

In her book (Herbert, 2017) defines digital transformation as “the ability 

to a company to react and successfully use new technologies and procedures 

now and in the future”. It is important to be aware that going digital should 

not be considered as a simple extension, but as a business project. From the 

 
2Generation of people born between 1960 and 1979. 
3Generation of People born between 1980 and 1995. 
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general manager to the assistant, everyone must join the project because all 

services will be impacted. Therefore, it takes a vision carried by a powerful 

ambassador, if possible the general manager who’s role is to go beyond 

existing silos. 

The issue that arises is the integration within the organization and this 

can be resolved with one of the two approaches below: 

- Involve all the staff is the best way of making digital a shared reality, but a 

real challenge to raise all the teams in competence and in particular to 

integrate with them new employees having a web experience; 

- The constitution of a team attached directly to the general management, 

easier to set up, especially through recruitment, but with a challenge when it 

comes to avoid a silo approach. 

4.3 A real deficit of human resources 

Companies embarking on digital technology very often do so with a 

significant qualitative and quantitative deficit in terms of human resources. 

Companies have trouble projecting in terms of need because the level of 

activity is unknow, this is added to the ignorance of digital professions does 

not help human resources managers to size a team. 

It is also difficult for them to write job descriptions because digital 

business standards are still evolving enormously. For the same title, the 

operational reality is very different from a company to another. 

The other problem encountered is the multitude of new expertise to be 

grouped together to achieve success. For example, setting up an e-commerce 

activity requires expertise divided into fifteen or so new skills and 

professions. : E-merchandiser, developer, graphist, integrator, traffic analyst, 

web manager, web analyst, e-CRM manager, technical and functional project 

manager, e-shop manager, technical manager, e-commerce manager, 

customer relations manager, etc. It is possible to outsource some of these 

competencies by relying on digital agencies or other service providers. 

According to (Barabel, Lamri, Meier, & Sirbey, 2018) the skills needed 

for professional success are no longer the same before. While the subject is 

reserved for hyper-specialists in Europe, thousands of schools around the 

world have already adapted their model to focus on teaching these new skills. 
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One of the possible solutions is to train internally and help people to convert. 

The task is not obvious as learning a new digital is a big challenge. In general, 

it is necessary to train the entire company so they go digital, but to 

successfully convert a department manager into an e-merchandiser is not an 

easy thing. 

4.4. Financial means involved 

It is necessary to be able to give the teams the means to the displayed 

ambitions. A site can cost a few thousand euros a year or several hundreds of 

thousands of euros a year; this is the difference between wages while you 

have excellent senior developer or a junior developer. 

A Google Adwords compain can cost a few euros a day or a few 

thousand euros a day. Going digital becomes a business project because it 

will mobilize significant capital that will not be assigned to other projects. 

Some companies borrow or raise funds to have a chance to carry out their 

digital project. 

Digital transformation is a complex process that requires a perfect 

understanding of web technologies, as well as its tools, which leads to an 

organizational transformation affecting the entire management of the 

company. To do so, ome companies use digital transition coaching agencies, 

some use expert recruitment and some hire consultants. 

In the following section, we will present a review of the experience of 

some experts who have been responsible in 2015 for this digital 

transformation in large Algerian companies such as Mobilis, Condor, SEAL 

or Hamoud Boualem. 

We will try, in the next part of this article, to relate as clearly as possible 

the experience of digital marketing specialists in Algeria. They allowed us to 

discuss with them and gave us elements about the obstacles and catalysts in 

digital behavior of Algerian companies. 

5. Study of the obstacles and the catalysts related to the digital 

professions in Algerian companies  

We will present the results of a qualitative study carried out with people 

in charge of digital missions, the objective is to understand if the environment 

in which they worked was favorable to their activities. 
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5.1. Conduct of the investigation: 

Our investigation took place during the month of February 2015 and 

was based on 6 open questions addressed to specialists working on a digital 

project that includes digital marketing managers, community managers and 

others. The interviews were held by phone and reached 8 active digital 

specialists who has worked with multiple companies. 

5.2. Investigation results : 

Question 1:  What are the difficulties / facilities you find in carrying out 

your duties within Algerian companies? 

Table 1. Obstacles and catalysts related to the exercise  

of the function of the company 

Difficulties Facilities 

There is no precise budget, which 

creates frustration 

Finding smart and less expensive 

solutions 

The market is not ready to go digital.  

Sometimes the customer does not 

understand the digital approach. 

 

The hard part is managing the 

misunderstanding of customers 

Some customers are more open and let 

us master our media social strategies 

Lack of initiative and risk taking by 

some brands 

 

a weak digital culture  

Small budgets dedicated to digital The chance to work with professionals 

The misunderstanding of our profession  

The unavailability of possible content 

solutions (photos, the different product 

sheets ..) and of course internet 

 

Content problems and Internet speed  

Individual brakes like working without 

being declared. 

Working conditions in the sense that 

we are well equipped in general 

If someone commits you to something, 

it would be better if he knew what he 

wanted first. 

 

Source: Study results, Djalal Nizar Adnani, 2015 
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Analysis: 

The opinions are not far from the elements mentioned earlier in this 

article and it is easy to see that at this level there are more obstacles than 

catalysts. First, there are the internal obstacles: budget restrictions, fear of 

risk, difficulty in having good content, brands that do not dare to let digital 

specialists express themselves and demonstrate their creativity, businesses 

want digital but do not really know how.  

Then there are the external obstacles: an amputated online payment 

market, a different digital culture and customers not on the same wavelength. 

Digital culture is learnt with success stories, but most of these stories 

that inspire digital specialists in Algeria come from a different culturethat 

does not really fit with the local audience. It may be necessary to work more 

on the profile of Algerian users to strengthen its argument and negotiate 

substantial budgets. 

Question 2: What can you tell about the acceptability of the digital 

professions in local businesses? 

Table 2. The accessibility of digital skills to companies 

Positive Negative 

It is progressing fast, 3 years ago 

community managers were very rare 

for many digital is just a fashion effect 

Companies that accept and value the 

digital business are 

telecommunications, Food industries 

and automotive companies 

Investment in this area remains small 

compared to the rest of the world. 

 The acceptability of the profession in 

other directorates and company heads. 

 Companies still struggle to admit the 

importance of the power of digital in 

Algeria 

 Many goes digital because their 

competitors are, without a coherent 

web media plan 

Source: Study results, Djalal Nizar Adnani, 2015 

Analysis: 

According to these digital specialists, there are glimmers of hope for 
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the future but companies are willing to venture into the digital world without 

a lot of conviction. They do it mainly in order to follow the competitors. In 

digital marketing the more we invest the more we progress in the strategic 

sense of the term. 

Question 3: How do you rate this same parameter with the marketing 

direction? 

Table 3. Digital professions and marketing departement 

Positive Negative 

 I think it is time that some marketing 

departments start to digitize 

I would say that marketing managers 

have no choice 

 

 I would say that marketing 

management remains weak. 

 people classical marketing are a little 

suspicious, sometimes feel threatened, 

some reject the idea and others want to 

appropriate it so that it becomes a part 

of their domain 

 they quickly realize that it's growing 

that they can not ignore 

 a domain with its own specificities and 

specialists that they can not make it a 

sub-domain of marketing 

Source: Study results, Djalal Nizar Adnani, 2015 

Analysis: 

The big revelation of this investigation is the gap between digital 

marketing specialists and marketing specialists. The two disciplines are 

complementary and one does not work without the other especially in recent 

years. It is important to have a digital culture and to be convinced that it is a 

hybrid discipline between marketing and IT that has given rise to a multitude 

of tools and means that, when mastered, become a real competitive advantage 

of big caliber. It is time that the different disciplines make a reason to come 

together and implement digital strategies as part of a healthy corporate 

culture. 
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Question 4: We noticed on Linkedin that there is a great volatility of 

specialists in the digital business, what motivates your departure? 

Table 4. Digital specialists’ volatility reasons 

Advantages disadvantages 

some are motivated by money  

agencies that have recently converted 

to digital must have some advantages if 

they want to attract veterans 

 

some change jobs as soon as they feel 

they have enough skills to go to larger 

companies 

 

I think it's due to salaries, the rate of rotation is therefore greater 

at the expense of quality 

 There is also the fact that some 

companies (especially advertisers) 

promise a lot of things (department - 

tools - process ..) and that at the end the 

reality is quite different 

the people who have experience, 

however small it is, are few, agencies 

and companies do their best to have 

them 

The working conditions are not 

satisfactory, it could be a reason to 

consider the departure 

Our booster is creativity, innovation is 

what attracts us in this area but it's often 

something that our employers and our 

customers do not understand 

Without this element (creativity), our 

job becomes routine and boring. 

The environment is not yet favorable 

(salary, status, advantage) and 

especially the consideration 

 

 

The salary in my opinion, or the 

prestige that a company can have 

 

Source: Study results, Djalal Nizar Adnani, 2015 

Analysis: 

Two main reasons motivate the departure of digital specialists towards 

new horizons: 
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- Salary 

- The frustration caused by lack of budget or a boss who does not take a risk 

and turns a digital marketer into a simple webmaster for example. 

Question 5: the companies in which you worked, are they aware of the 

power of digital? Are they ready to invest more? What would motivate 

them to do it according to you? 

Table 5. Corporate awareness about the importance of digital transformation 

Yes No 

I worked in a Digital Agency and a 

Brand Content Agency, so yes 

 

Yes the domain exists  

I would say that big companies are 

conscious and start to invest more and 

more 

 

 

Their motivations lie in the number of 

prospects and / or customers they can 

reach through social media. 

 

Wherever I worked, they are aware of 

the power of digital 

 

they are ready to invest in it and what 

motivates them is the return on 

investment 

There are many cases where the 

company is not looking for any results, 

it just wants to be on the web, look cool 

and trendy, and sometimes it's just the 

need to have a presence. 

 No, they are limited to Facebook, a 

website and a solution to rebrand. 

Companies are aware of this, and 

invests heavily in team training 

I think it is time other companies 

follow 

Source: Study results, Djalal Nizar Adnani, 2015 

Analysis: 

It seems that companies are quite aware of the benefits of digital 

marketing but remain a little hesitant and become restrictive because they do 

not want to be the first to try risky digital experiments, although it is 

necessary before building an irreproachable reputation. 
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Question 6: You were responsible for how much fonctions during your 

taking office ? 

Table 6. Extra tasks entrusted to digital marketing staff 

Fonctions Number 

Community Manager, content creation, I evolved into 

Account Manager, I always did the CM but I also 

managed the client and his relations with other 

departments 

4 

Social Media Manager, content creation 3 

Community manager for many brands  4 

Community manager, Traffic Manager, Account 

Manager 

4 

Community manager, Media planner 2 

Community manager, social media manager, content 

manger, web mastering,  

4 

Digital manager, Community manager, Social Media 

Manager,  

3 

Social Media, Analyste, Community manager, Formation 4 

Source: Study results, Djalal Nizar Adnani, 2015 

Analysis: 

All the people we interviewed have several functions. Working in the 

digital world means being able to perform several tasks at any time. We 

believe that the biggest obstacle they will always have is to deal with the 

frustration of being stopped when their work gets started. 

This study presents an important finding that lies in the absence of a 

decisive strategy to digitize, indeed the observation and testimonies of digital 

specialists presented in this article indicate the existence of a desire to go 

further but with restrictions that not only prevent practices from being 

consistent but also frustrate digital specialists. 

It also shown that there was a resistance from marketing to digitize its 

techniques, while digital marketing has no purpose to overshadow marketing 

with its classic tools but it is another tool oriented towards a digital audience 

to multiply channels and impacts. 

6. CONCLUSION  

The whole world is going digital, there is no contestation, the most 
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powerful companies are deeply digital, Google, Amazon, Facebook, Apple; 

and so are doing all companies which understand the impact of digital 

practices on their costumers first and then on their own management 

behavior.  

We have seen in this article, how relevant is to consider digital 

transformation as a serious long term company project, and as project are not 

so easy to manage, we have mentioned the challenges companies have to take 

so they can succed in their digital transition. We have underlined the 

necessity to build a digital transformation strategy regarding to company 

global objectives, then insure the right financial means and human skills 

empowered by a clever and up to date digital culture inspired by targeted 

users.  

Digital practices of companies in Algeria in 2015 were under exploited, 

it is enough to realize that they did not give importance to the data which they 

could collect and develop a global strategy which will feed both traditional 

practices and digital practices. In 2019 the practices of Algerian companies 

have evolved a lot thanks to the emergence of specialized agencies but also 

thanks to the birth of startups very mush involved in digital culture. However 

the digital practices remain limited mainly in Algeria because of the constant 

blockages of electronic payments.  
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Abstract:  

This study aims to identify the reality of SMEs and their contribution 

to the economic development in Algeria, as this sector is considered the main 

engine of economic development in the world. 

The results show that despite the efforts made by the Algerian state to 

develop SMEs, the results remain weak and the contribution of this type of 

enterprises to economic development (employment, export, GDP, value 

added) has not been met, Which requires intensifying efforts and a new 

strategy that will raise the challenge and overcome the difficulties of 

financing, technology and marketing ... etc. 

Keywords: SMEs; Economic Development, The growth, GDP, Algeria. 
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 : ملخص
هتدف هذه الدراسة إىل التعرف على واقع املؤسسات الصغرية واملتوسطة ومدى مسامهتها يف حتقيق 

 العامل.التنمية االقتصادية يف اجلزائر، إذ يُعترب هذا القطاع احملرك األساسي للتنمية االقتصادية يف 
 أن املؤسسات الصغرية واملتوسطة إال لتطوير اجلزائرأنه رغم اجملهودات اليت بذلتها  أظهرت النتائج

  .رقى إىل املطلوبتمل  النتائج تبقى ضعيفة ومسامهة هذا النوع من املؤسسات يف التنمية االقتصادية
 يتطلب تكثيف اجلهود واتباع اسرتاتيجية جديدة من شأهنا رفع التحدي وختطي الصعوابت وهذا
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 والتسويقية...اخل.التمويلية والتكنلوجية 
 .النمو، الناتج الداخلي اخلام، اجلزائر ،التنمية االقتصادية املؤسسات الصغرية واملتوسطة،كلمات مفتاحية: 

 JEL  :L25 ،L33 ،D92 اتتصنيف

1. INTRODUCTION 

The modern economies face a series of transformations imposed by 

local and international developments on various economic sectors, which 

require countries to adopt new mechanisms based on the model of market 

economy, which in turn focuses on new foundations for creating value and 

wealth, giving a great role to the private sector, for individual initiatives and 

entrepreneurial spirit. 

The SME sector plays an extremely important part in modern economy, 

proving to be the most attractive and tremendous innovative system. The vital 

contribution to SME in economic development is a reality unanimously 

recognised. Showing their economically and socially beneficial effects led to 

the consideration of the SME sector as a field of strategic interest for the 

economy. (NEAGU, 2016, p. 332) 

 SMEs have an important place in the economic development of 

Algeria; they already consist of the majority of private business which 

operate extensively from the biggest cities to the remote areas of the villages. 

They are dynamic and flexible and can afford the changes in the business 

environment and economical fluctuations. By the same time they are the main 

source of employment generation, innovation and productivity growth. 

Like other developing countries, Algeria has realized the importance of 

this sector, especially after the economic openness, this is clearly 

demonstrated through the mechanisms adopted to support SMEs and the 

promulgation of laws that facilitate and regulate their work. 

The problem of the study was identified in answering the following 

main question:  
What is the role of SMEs in achieving economic development in Algeria? 

This question is divided into the following questions: 

a/ What is the economic importance of SMEs? 

b/ What are the determinants and criteria for classifying SMEs in Algeria? 
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c/ How to describe the development of SMEs in Algeria? 
d/ What is the impact of Algerian SMEs on: added value, GDP, employment 

and exports? 
2. The importance of SMEs to the economy 

SMEs play a key role in national economies around the world, 

generating employment and added value and contributing to innovation. 

SMEs are central to achieve environmental sustainability and more inclusive 

growth. However, these contributions vary widely across firms and across 

countries and sectors. (OECD, 2018, p. 02) 

SMEs are considered the backbone of an economy, whether we are 

referring to a random state, or if we are talking globally. These companies 

represent an essential source of economic growth, dynamic and flexibility in 

advanced industrialized countries, just like they do in emergent economies 

and in development. The main argument for this is that SMEs are the 

dominant form of business organization, representing roughly 95 – 99% of 

all companies. According to the Organization for Economic Cooperation and 

Development, SMEs represent more than 95% of enterprises and ensure 60-

70% of the jobs. (ROBU, 2013, p. 86) 

On average, there are around 31 micro-enterprises, SMEs to each 1000 

persons globally. There are countries that are above average, for instance 

Darussalam with 122 companies to 1000 inhabitants, Indonesia with 100, 

Paraguay with 95, Czech Republic with 85 and Ecuador with 84. The 

countries with a bigger income per capita tend to have a larger number of 

registered companies for 1000 persons. (ROBU, 2013, p. 87) 
The following table illustrates the relative importance of SMEs in 

some countries. 

Table 1: Share of SMEs in Some Countries (%) (2004) 

Country Enterprises Employment Investment 
Added 

value 
Export Credits 

USA 97.2 50.4 38 36.2 32 42.7 

Germany 99.8 64 44 49 31.1 35 

Japan 99.4 81.4 40 52 38 50 

England 96 36 29.5 25.1 22.2 27.2 

S- Korea 97.8 61.9 35.7 34.5 20.2 46.8 
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India 98.6 63.2 27.8 50 40 15.3 

Turkey 99.5 61.1 56.5 37.7 8 4 

Source: (KESKIN, SENTURK, SUNGUR, & M. KIRIS, 2010, p. 187) 

SMEs constitute the basic source of materials, ideas, process and 

service that large enterprises cannot do or do not want to do. Because aiming 

to benefit from the cost advantage of economies of scale, large enterprises 

implement a policy of manufacturing a product for a long period due to the 

big investments for the machines, tools, devices and labour force. However, 

SMEs do not have such problems as maintaining a large scale investment. 

Because their economies are small and they possess more elastic structure 

when compared to large enterprises. (KESKIN & SENTURK, 2010, p. 121) 

Definition of SMEs varies among countries in the world; different 

countries use different standard and different criteria to measure the size of 

firms to define SMEs. According to some institutions number of employee 

has more importance, for the others enterprises turnover have more 

importance in SMEs definition. (Mechaali & Mahrez, 2019, p. 49) 

3. SMEs definition in Algeria 

The SME is defined in the old directive Law 01-18 as follows: "The 

SME, regardless of its legal nature, is defined as a producer of goods and/or 

services. It operates from 10 to 250 persons and does not exceed its annual 

turnover 2 billion dinars, or does not exceed the total annual revenue (budget) 

500 million dinars, and meet the criteria of independence. (Ministry of 

industry, 2001, p. 05) 

New Law No. 17-02 was issued on 11 January 2017 which amends and 

supplements the 2001 Law, which includes The new guiding law for the 

development of SMEs, this law came to amend the financial limits (number 

of workers and annual proceeds) between small, medium and large 

enterprises in line with the economic development and the state's goals to 

develop this sector. 

The definition of SMEs in accordance with article 5 of the SME 

Promotion Act 2017 is as follows: "The SMEs, regardless of its legal nature, 

is defined as the enterprise for the production of goods and / or services. It 

operates from 10 to 250 persons and does not exceed 4 billion dinars or does 

not exceed the total annual budget 1 billion  Algerian dinars, and meet the 

criteria of independence" (Ministry of industry, 2017, p. 05) 



 

 The role of Small & Medium Enterprises (SMEs) in economic development: 

the Algerian experience 
 

160 

The definition of SMEs in Algeria can be described as follows: 

Table 2. Quantitative standards for the definition of SMEs in Algeria 

Type of 

enterprise 

Number of 

workers 

Turnover 

(Million DZD) 

Budget 

(Million DZD) 

Micro 1-9 Less than 40 Less than 20 

Small 10-49 Less than 400 Less than 200 

Medium 50-250 Less than 4000 Less than 1000 

Source: Prepared by both researchers based on (Ministry of industry, 2017, p. 06) 

4. SMEs development in Algeria 

The development of SMEs is one of the main axes of the Algerian 

government’s work in recent years, where this type of enterprises received 

support and development programs contributed to the growth of these 

enterprises number. Table 3 shows the evolution of the private and public 

SMEs number in Algeria between 2010 and June 2018. 

Table 3. Development of SMEs in Algeria (2010 - June2018) 

Year 2010 2011 2012 2013 2014 2015 2016 2017 
June 

2018 

T
o
tal 

S
M

E
s 6

1
9
0
7
2
 

6
5
3
3
0
9
 

7
1
1
8
3
2
 

7
7
7
8
1
6
 

8
5
2
0
5
3
 

9
3
4
5
6
9
 

1
0
2
2
6
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1
 

1
0
7
4
5
0
3
 

1
0
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3
1
7
0
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ro

w
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rate (%
) 

- 

5
.5

3
 

8
.9

6
 

9
.2

7
 

9
.5

4
 

9
.6

8
 

9
.4

2
 

5
.0

7
 

1
.7

4
 

Private 

SMEs 

6
1
8
5
1
5
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1
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2
6
7
 

2
6
2
 

Source: Prepared by both researchers based on SMEs statistical information bulletins of 

Algerian Ministry of Industry. 

Table 3 shows that the number of SMEs has almost doubled, it moved 

from 619072 in 2010 to 1093170 in June 2018. 
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The year 2015 witnessed the largest growth rate of the number of small 

and medium enterprises estimated at 9.68%, the growth rate in the last two 

years fell to 1.74% in June 2018. 

There was also a great dominance of the private sector and an increase 

in the number of its enterprises compared with the public sector, which 

recorded a decline in the number of SMEs because of the policy of the state 

open to the market economy. 

Figure 1 shows the evolution of the number of public and private SMEs 

in the period from 2010 to June 2018 
 

Fig.1. Evolution of the number of public and private SMEs (2010 – June 2018)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Prepared by both researchers using Excel software based on the data in table 3 

 

SMEs in Algeria can be divided by size at the end of the first half of 

2018 as shown in Table 4. 

Table 4. Typology of SMEs in Algeria (June 2018) 

Type of enterprise Number of SMEs % 

Micro (less than 10 employees)  1068027 97.7 

Small (between 10 and 49 employees) 21863 2.0 

Medium (between 50 and 250 employees) 3280 0.3 

Total 1093170 100% 

Source: (Ministry of Industry, 2018, p. 8) 

100%

100%

2010 2011 2012 2013 2014 2015 2016 2017 June

2018

Public SMEs

Private SMEs
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Fig.2. Distribution of Algerian private SMEs by activity (June2018) 

 

Source: Prepared by both researchers using Excel software based on the data in table 4 

Table 4 and figure 2 show that micro enterprises occupy the first rank 

in terms of number, with 97.7%, followed by small enterprises with 2.0%, 

and in the latter, medium enterprises by 0.3%. 

Table 5 and figure 3 show the distribution of SMEs by various 

economic activities at the end of the first half of 2018.  

Table 5. Distribution of Algerian private SMEs by activity (June2018) 

Activity Number of SMEs  % 

Agriculture 6877 0.629 

Hydrocarbons and Mines 2936 0.269 

Public works 182477 16.696 

Industry 97728 8.942 

Services and liberal professions 561395 51.367 

Craft 241495 23.096 

Total 1092908 100% 

Source: (Ministry of Industry, 2018, p. 11) 
 

Fig.3. Distribution of Algerian private SMEs by activity (June2018) 

 
Source: Prepared by both researchers using Excel software based on the data in table 5 
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Table 5 and figure 3 show that services and liberal professions are at 

the forefront with a percentage of 51,367% of the total private SMEs in 

Algeria, Followed by craft activity with a percentage of 23,096% 

 In the latter, we find the activity of hydrocarbons and mines with a 

percentage of 0.269%. This indicates that this activity requires large capital 

and investments. 

The development in the number of SMEs witnessed by Algeria in recent 

years made it in front of another challenge of how to leverage these 

enterprises to achieve targeted economic development and contribute to 

economic diversification. 

5. Contribution of SMEs in Algerian economic development 

SMEs have great importance in creating added value, providing more 

jobs and raising the value of Gross domestic product and export. Below we 

will try to find out the importance of SMEs to the Algerian economy 

5.1 Added Value (AV): 

According to the study conducted by the National Economic and Social 

Council, in 1994 the added value of the public sector amounted to 617.4 

billion Algerian dinars, representing 53.5% of the total added value, while in 

the private sector was estimated at 358.1 billion Algerian dinars, it means 46. 

5% of the total added value. Since 1998, these shares have been reversed, 

with the private sector at the forefront. (BRIBECH, 2007, p. 73) 

Table 6 and Figure 4 show the evolution of the Algerian private and 

public sector added value (outside hydrocarbons) in the period from 2010 to 

2015. 
 

Table 6. Evolution of added value in Algeria (2010 - 2015)      Unit: Billion DZD 

Year 2010 2011 2012 2013 2014 2015 

Public 

sector 
827.53  923.34 793.38 893.24 1187.93 1313.36 

% 15.02 15.23 12.01 11.70 13.93 14.22 

Private 

sector 
4681.68 5137.46 5813.02 6741.19 7338.65 7924.51 

% 84.98 84.77 87.99 88.30 86.07 85.78 

Total AD 5509.21 6060.8 6606.4 7634.43 8526.58 9237.87 

AD - 10.01 9.00 15.56 11.69 8.34 
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growth 

rate (%) 

Source: Prepared by both researchers based on SMEs statistical information bulletins of 

Algerian Ministry of Industry. 

Fig.4. Evolution of added value in Algeria (2010 - 2015)      Unit: Billion DZD 

 
Source: Prepared by both researchers using Excel software based on the data in table 6 

Statistics on SMEs in Algeria show that the private sector is the main 

representative of these Institutions, unlike the public sector that emerges as 

the representative of large enterprises, so the contribution of SMEs to the 

creation of added value is reflected in the contribution of the private sector. 

(BEKRITI & TAOUIL, 2018, p. 34) 

In Algeria, the private sector, represented by small and medium 

enterprises, contributes significantly in shaping added value compared to the 

public sector ,this was around 85% for all years studied. The year 2013 

recorded the highest annual growth rate of total added value at 15.56%. 

5.2 Gross Domestic Product (GDP):  

Gross domestic product (GDP) is the standard measure of the value of 

final goods and services produced by a country during a period. While GDP 

is the single most important indicator to capture these economic activities. 

(OECD, 2008) 

SMEs contribute to over 55% of GDP in high-income countries; 

account for over 60% of GDP in low-income countries, while they contribute 

over 70% of GDP in middle-income countries. (Zafar & Mustafa, 2017, p. 

195) 

Table 7 shows the evolution of the Algerian private and public sector 

gross domestic product (outside hydrocarbons) in the period from 2009 to 

2013. 
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Table 7. Evolution of GDP in Algeria (2009 - 2013)      Unit: Billion DZD 

Year 2009 2010 2011 2012 2013 

Public 

sector 
816.8 827.53 923.34 793.38 893.24 

% 16.41 15.02 15.23 12.01 11.70 

Private 

sector 
4162.02 4681.68 5137.46 5813.02 6741.19 

% 83.59 84.98 84.77 87.99 88.30 

Total GDP 4978.82 5509.21 6060.8 6606.4 7634.43 

GDP 

growth rate 

(%) 

- 10.65 10.01 9.00 15.56 

Source: Prepared by both researchers based on SMEs statistical information bulletins of 

Algerian Ministry of Industry. 

Table 7 data can be represented as shown in Figure 5: 
 

Fig.5. Evolution of GDP in Algeria (2009 - 2013)      Unit: Billion DZD 

 
Source: Prepared by both researchers using Excel software based on the data in table 7 

 

Table 7 and Figure 5 illustrate the following: 

- There was a fluctuation in non-hydrocarbon GDP growth during the study 

period (2009 – 2013). 

- The private sector represented by SMEs is more productive compared to the 

public sector, where its contribution to GDP reached 88.30% in 2013. 

- The contribution of the public sector to Algerian GDP in the study period 

(2009-2013) has declined due to the importance that the State attaches to the 

private sector in general and SMEs in particular. 

5.3 Employment: 

SMEs play a key role in job creation, providing two thirds of all formal 

jobs in developing countries and up to 80 per cent in low income countries. 
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(International Labour Organization, 2013) 

In Algeria, SMEs provided 1625686 jobs, accounting for 17.42% of 

total employment in 2010. (Mohamed, 2013, p. 10) 

Table 8 shows the evolution of the number of employees in Algerian 

SMEs by legal sector from 2010 to June 2018. 

Table 8. Evolution of employment in Algeria by type of SMEs (2010 - june 2018) 

Year 
Private 

SMEs 
% 

Public 

SMEs 
% 

Total 

employment 

2010 1577030 97,01 48656 2,99 1625686 

2011 1676111 97,21 48086 2,79 1724197 

2012 1800742 97,44 47375 2,56 1848117 

2013 1953636 97,59 48256 2,41 2001892 

2014 2110665 97,84 46567 2,16 2157232 

2015 2327293 98,16 43727 1,84 2371020 

2016 2511674 98,86 29024 1,14 2540698 

2017 2632018 99,12 23452 0,88 2655470 

June 2018 2668173 99,18 22073 0,82 2690246 

Source: Prepared by both researchers based on SMEs statistical information bulletins of 

Algerian Ministry of Industry. 

Figure 6 shows the evolution of the total number of workers in Algerian 

SMEs from 2010 to June 2018. 

Fig.6. Evolution of employment in Algerian SMEs (2010 – June 2018)

 
Source: Prepared by both researchers using Excel software based on the data in table 8 

 

Statistics in table 8 show that the contribution of private SMEs in 
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99.18% of the total employees in Algerian SMEs at the end of June 2018 
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compared to 97.01% in 2010 with a population of 1577030 employees. 

On the other hand, we find that the public sector is witnessing a decrease 

in the number of workers in the SMEs of this sector, where its share reached 

0.82% in June 2018, after it was estimated at 2.99% in 2010. 

This underlines the importance of the private sector and SMEs in 

Algeria. 

5.4 Export:   

SMEs have a significant role in export promotion in many countries. 

Algeria, like other countries, is betting on the role of SMEs in diversifying 

their exports despite all the difficulties.   

In Algeria hydrocarbons accounted for the bulk of our exports abroad 

during the year 2017 with share of 94.54% of the overall volume of exports, 

and an increase of 16.45% compared to the year 2016. "Non-hydrocarbon" 

exports, which are still marginal, with only 5.46% of the total volume of 

exports is the equivalent of nearly 1.89 billion US dollars, registered a 5.21% 

increase over the year 2016. (Ministry of industry, 2018, p. 38) 

Table 9 shows the value of SME exports during the period from 2015 

to 2017. 

Table 11. The value of Algerian SMEs exports (2015 – 2017)      Unit: USA $ 

Year 2015 216 2017 Total exports 

Value of 

exports 
37787 28883 34763 101433 

Source: Prepared by both researchers based on SMEs statistical information bulletins of 

Algerian Ministry of Industry. 

Table 9 shows the following: 

- The total exports of Algerian SMEs is estimated at 101433 dollars, a 

weak value reflecting the weakness of Algerian exports outside 

hydrocarbons; 

- There is a fluctuation in the value of exports, recording a decline of 

23.56% in 2016; 

- Finally, despite the weak exports of SMEs, it remains a vital area and 

sector promising to diversify exports and improve incomes outside the 

hydrocarbons sector. 

6. CONCLUSION  

We can conclude from the above that Algeria has made considerable 
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efforts to develop and upgrade SMEs especially in the post-structural 

adjustment program period. 

 Specific criteria have been set to classify these types of enterprises, and 

Algeria is encouraged to invest in them, which led to a significant increase in 

the number of these enterprises to 1093170 enterprises, which created more 

than 2.6 million jobs at the end of June 2018, despite the difficulties 

encountered. 

In this context, we believe that it is appropriate to pay more attention to 

this sector because it constitutes the locomotive of economic and social 

development if the obstacles facing it are removed. 

 We therefore recommend: 

- Benefit from leading global experiences in the development of small and 

medium enterprises; 

- Providing facilities to market products and services in the international 

market; 

- Protecting this sector from foreign competition through qualifying and 

raising the competitiveness of these enterprises; 

- Encourage entrepreneurial thought and contracting through the 

establishment of institutes dealing with these sciences; 

- Encourage investment in rural areas through the establishment of 

enterprises that take into account the circumstances of these areas; 

- Giving more tax liens to SMEs to gain competitive advantage; 

- Adapting and guiding the banking system to take care of the financing 

needs of SMEs; 

- Strengthen infrastructure services delivery to facilitate market access 

and reduce the cost of doing business; 

- Reinforce support structures for private sector/SMEs development, 

particularly institutional support; 

- Embed national private sector/SMEs development strategies in the 

broader national development and/or poverty reduction and growth 

strategy through institutionalized, participatory processes; 

- More interest in entrepreneurship, which will enhance the role of SMEs 

in the national economy. 



   

B. MECHAALI and S. MAHREZ 
 

169 

7. Bibliography List: 

BEKRITI, N., & TAOUIL, N. (2018). The development of SMEs in Algerian 

food industry; Any impact on the economy? Journal of Organization 

and Work, 7(1), 28-43. 

BRIBECH, S. (2007, November). The extent of the contribution of private 

SMEsi in Economic and Social Development: The Case of Algeria. (M. 

k. university, Ed.) Journal of Humanities(12). 

International Labour Organization. (2013, July 26). Advancing social justice, 

promoting decent work. Retrieved august 17, 2019, from SMEs and job 

creation: https://www.ilo.org/global/about-the-

ilo/newsroom/comment-analysis/WCMS_218252/lang--en/index.htm 

KESKIN, H., & SENTURK, C. (2010). The Importance Of Small And 

Medium-Sized Enterprises (Smes) In Economies: Swot Analyses Of 

The Sme Sector In Turkey And Albania. Niğde University Journal of 

Economics and Administrative Sciences, 3(1), 116-132. 

KESKIN, H., SENTURK, C., SUNGUR, O., & M. KIRIS, H. (2010). The 

Importance of SMEs in Developing economies. International 

Symposium on Sustainable Development, (pp. 183-192). Sarajevo. 

Mechaali, B., & Mahrez, S. (2019). Development of Small and Medium 

Enterprises (SMEs) in Algeria. Economic Researcher Review, 47-57. 

Ministry of industry. (2001, December 15). The directive law for promotion 

of SMEs. Official Journal (18-01), 4-9. 

Ministry of industry. (2017, January 11). The directive law for promotion of 

SMEs. Official Journal, 4-9. 

Ministry of industry. (2018, May). SMEs statistical information bulletin. 

Algiers. 

Ministry of Industry. (2018, November). SMEs Statistical information 

bulletin. Algiers. 

Mohamed, K. (2013). Relationship Between SMEs and Employment in 

Algeria: What Reality? Evaluation of the effects of the public 

investment programs (2001-2014) and their impact on employment, 

investment and economic growth (pp. 2-21). Setif: University of Setif. 

NEAGU, C. (2016). The importance and role of small and medium-sized 

businesses. Theoretical and Applied Economics, 332. 

OECD. (2008). Aggregate National Accounts. Retrieved august 17, 2019, 

from OECD National Accounts Statistics: https://www.oecd-

ilibrary.org/economics/data/aggregate-national-accounts/gross-

domestic-product_data-00001-en 



 

 The role of Small & Medium Enterprises (SMEs) in economic development: 

the Algerian experience 
 

170 

OECD. (2018). Enhancing the contribution of SMEs in a global and 

digitalised economy. Meeting of the OECD Council at Ministrial level, 

(p. 2). Paris. 

ROBU, M. (2013). The dynamic and impotance of SMEs in economy. The 

USV Annals of Economics and Public Administration, 84-89. 

Zafar, A., & Mustafa, S. (2017, October). SMEs and its Role in Economic 

and Socio-Economic Development of Pakistan. (H. R. Society, Ed.) 

International Journal of Academic Research in Accounting, Finance 

and Management Sciences, 6(4), 195-205. 



Strategy and Development Review Volume: 10 / N°: 01 (2020), p 171-189 

 

171 

The Importance of Top Management Support in Building a 

Responsible and Sustainable Corporation - A Case Study of Dubai 

Civil Aviation Authority- 

Sofiane HAMADOUCHE 

Faculty of Economic, Commercial Sciences and Management, University of 

Boumerdess (Algeria), so.hamadouche@univ-boumerdes.dz 

Received: 28/08/2019                Accepted: 09/11/2019           Published: 01/01/2020 

Abstract:  

The main objective of the present study is to explain the importance of 

adopting a culture of corporate social responsibility and it seeks the 

promotion of environmental and social concerns via the adoption of a 

sustainable approach.  

The results show a positive correlation between the support of the Top 

Management and the adoption of corporate social and environmental 

responsibility in Dubai Civil Aviation Authority, as well as a positive 

correlation between the adoption of corporate social and environmental 

responsibility and the building of a responsible and sustainable corporation. 

Keywords: Corporate Social Responsibility; Sustainable Development; Top 

Management Support; Responsible and Sustainable Corporation. 

JEL Classification Codes: M14, Q01, M12  

_____________ 

Corresponding author: Sofiane Hamadouche, e-mail: sofiane.hamadouche@gmail.com. 

mailto:sofiane.hamadouche@gmail.com


 

S. Hamadouche 
 

172 

 

 M14 ، Q01 ، M12 

1. Introduction 

Social environmental concerns began in the 1970s, when governments 

addressed issues of emissions in water and air caused by industrial operations 

(Sabitova, 2012, p. 686). Development should go along with a contribution 

to the society. In order to accomplish sustainable development in society, 

there should be a balanced model based on economy, environment and 

society. In modern society, the concept of sustainable development is based 

on three factors, which are economic development, environmental 

conservation, and social justice. While pursuing new economic development 

models, long-term sustainable development should not be neglected for 

short-term individual benefits (Tu, Chiu, Huang, & Hsu, 2013, p. 1). An 

organization must be socially responsible and has to take into account all 

stages of decision-making procedures and shape it in the community context 

in which it appears while taking into account the environment (Coelho, 

Filipe, & Ferreira, 2011, p. 610). The adoption of SD and CSR practices 

within the company is  likely to motivate the employees and increase their 

commitment, thereby favoring their identification/sense of belonging to the 

company and their support of its strategic project (Bouglet, Joffre, & Simon, 

2012, p. 218).  

Business leaders are expected to lead by values – legal values, moral 

values, and now socially responsible values. As confirmed by Michael E. 

Porter “The most efficient method, to meet the most urgent problems of the 

world often consists in mobilizing the companies in a way which benefits 

themselves and the society at the same time” (Büchner, 2012, p. 41). It 

appears Harold  Johnson's, focused on the importance of top management in 

his definition on A socially responsible  firm, which he defined as the 

following: "A socially responsible  firm is one whose managerial  staff 

balances a multiplicity of interests. Instead of striving only for larger profits 

for its stockholders, a responsible enterprise also takes into account 
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employees, suppliers, dealers, local  communities, and the nation" (Caroll, 

1999, p. 273). Peter Drucker states that the institution of management has 

three tasks: (a)  increase economic  performance; (b)  make the worker 

productive and efficient; and (c) manage social impacts and responsibilities 

(Phillips, 2006, p. 69).  

Consequently, perceptions of CSR should be associated with greater 

support for ethics/social responsibility and increased ethical reasoning 

because social performance demonstrates to employees the importance of 

ethics in both word and deed (Valentine & Godkin, 2009, p. 3). It is clear 

from the foregoing it is importance to adopt personnel of corporation, 

especially the top management level of the socially responsible culture in 

order to achieve sustainable development. 

According to previous related theoretical and empirical studies, the 

main problem that we try to tackle through this study is: Does the Top 

Management in the organization under consideration seeks to adopt the 

principles of social responsibility to build a responsible and sustainable 

corporation?. 

In the light of surveys and theoretical background concerning research 

subject as an initial answer on the problem at hand, the hypotheses of the 

study are as follows: 

- There is a positive correlation between the support of the Top Management 

and the adoption of corporate social and environmental responsibility in the 

corporate as a whole. 

- There is a positive correlation between the adoption of corporate social and 

environmental responsibility and the building of a responsible and 

sustainable corporation. 

2. The Concept of Corporate Social Responsibility 

The concept of corporate social responsibility (CSR) was first 

introduced by Oliver Sheldon in 1924, and since then CSR has been 

instrumental in performing social responsibilities beyond financial and legal 

obligations. Under (CSR), a wide range of activities are commonly discussed, 

such as decreasing the environmental impact of products and production 
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processes, simulating employee volunteerism and donating for social causes 

(Rigby, Mueller, & Baker, 2011, p. 117). The publication by Howard R. 

Bowen (1953) of his landmark book Social Responsibilities of the 

Businessman is argued to mark the beginnings of the modern period of 

literature on this subject (Caroll, 1999, p. 269) The European Commission 

has also provided a comprehensive definition of social responsibility, as they 

see it ''A concept whereby companies decide voluntarily to contribute to a 

better society and a cleaner environment —a concept whereby companies 

integrate social and environmental concerns in their business operation and 

in their interaction with their stakeholders on a voluntary basis '' (Fontaine, 

2013, p. 112). CSR is now viewed as a strategic tool to achieve economic 

objective of the organization and create wealth.   

Carroll also offered a division of corporate social responsibility toward 

the four categories, and made a pyramid of the Economic, Legal, Ethical and 

Philanthropic responsibilities (Safi & Ramay, 2013, p. 194).  

From the foregoing it is clear that means good works to the community and 

good stewardship of the environment undertaken by a business voluntarily, 

going beyond legal requirements or trade union requirements (Mandimika, 

Taderera, Nyikahadzoi, & Matamande, 2013, p. 2). 

Based on the the previous definitions it is clear that corporate social 

responsibility highlights: 

2.1. The importance of Stakeholders’ approach to achieve corporate 

responsibility 

Many researchers confirm that the economy of organization is affected 

by the methods through which the organization relates to its stakeholders i.e. 

community, employees, suppliers, shareholders, competitors and also the 

natural environment. Economic Responsibility is not only destined to 

maximize the shareholders’ interests but stakeholders’ interests too (Safi & 

Ramay, 2013, p. 195). So, it is clear that the community is not just another 

stakeholder in our business but the very purpose of our existence (Khan & 

Manwani, 2013, p. 271).  

The understanding of CSR suggests that helping stakeholders is 

conceptually firmly positioned within the domain of ethical context, and that 

socially responsible companies have the ability to develop an ethical 
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environment (and the associated positive work outcomes) through greater 

support of stakeholders.   In other words, CSR should channel an 

organization’s efforts to help stakeholders, and at the same time, build an 

ethical context that encourages ethical decision making (Valentine & 

Godkin, 2009, p. 3). 

Tyagi (2011) states that social responsibility encompasses “…a 

person’s obligation to consider the effects of his decisions and actions on the 

whole social system”; and adds that “the fundamentals of CSR management 

is to understand the values and principles of those who have a stake in the 

business operations – the stakeholders.” (Mujtaba & Cavico, 2013, p. 59). 

Harish (2012) takes a “strategic” as well as stakeholder approach to corporate 

social responsibility: “Corporate social responsibility (CSR) is a concept 

whereby organizations consider the interests of society by taking 

responsibility for the impact of their activities on customer, suppliers, 

employees, shareholders, communities and other stakeholders, as well as the 

environment’’ (Mujtaba & Cavico, 2013, p. 59). 

Millon (2011) explains that a constituency or stakeholder approach to 

corporate social responsibility “requires management to balance shareholder 

and non-shareholder interests. Strict shareholder primacy – the idea that 

shareholder interests should enjoy priority over those of nonshareholders – is 

rejected because of the costs in can inflict on nonshareholders.…Sociall 

responsible leadership therefore necessitates that management temper its 

pursuit of profit with regard for such considerations” (Mujtaba & Cavico, 

2013, p. 59). Therefore, many researchers believe that a strong argument for 

organization to adopt CSR comes from stakeholder theory (Safi & Ramay, 

2013, p. 196). The very definition of ‘‘ stakeholders’’ as “Any group or 

individual who can affect or is affected by the achievement of of an 

organization’s purpose (Freeman, 2010, p. 53). And the main stakeholders of 

an organization are the shareholders, consumers, public entities and workers 

of the organization. The stakeholder theory is projected to extend the 

organization’s idea of its rules and responsibilities outside the functions of 

profit maximization, to involve benefits and rights of non-stockholding 

groups.  
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3. The Concept of Sustainable Development  

The concept of sustainable development emerged in the social sciences 

field in the seventies with the awareness of environmental corruption. The 

concept of sustainability is mainly due to the environmental problems related 

to energy sources (Katrinli, Gunay, & Biresselioglu, 2011, p. 170). The 

definition of sustainable development as stated in the Brundtland Report 

published in 1987 by the World Commission on Environment and 

Development is described as a ‘‘Development that meets the needs of the 

present without compromising the ability of future generations to meet their 

own needs.’’ (Persais, 2004, p. 171). This concept was addressed by many 

researchers: ‘‘We don’t inherit the Earth from our parents, but we have 

borrowed from our children.’’ (Milled, 2010, p. 3).  

In the path of corporate social responsibility’s positive development it 

is not enough for corporations to be aware of international laws and have 

significant support and guidance from governments, but they should also 

possess the concepts of sustainable development, positive professional 

sustainable development, and responsive ability. (Tu, Chiu, Huang, & Hsu, 

2013, p. 2). Unlike corporate social responsibility, sustainability refers not 

only to a company’s responsibility towards its stakeholders, taking into 

account economic, ecological and social aspects, but also to its responsibility 

towards humanity as a whole, towards the environment and towards future 

generations. Sustainable development is looking for a way for the present 

generation to meet its needs in ways that are not only economically viable, 

environmentally sound and socially equitable but that also allow future 

generations to do the same (Büchner, 2012, p. 42). This resulted in the 

emergence of ‘‘Corporate Sustainability’’, ‘‘which is defined as meeting the 

needs of the present without compromising the ability of future generations 

to meet their own needs.’’ (Büchner, 2012, p. 42).  

The roots of sustainability returns to the environmental movement, and 

responsibility with roots in the social activist movement (Pirnea, Olaru, & 

Moisa, 2011, p. 41). Sustainability, therefore, relies on the concept of Triple 

Bottom Line, which measures corporate performance on the basis of not only 

economic and financial views, but also environmental and social views. In 

other words, Triple Bottom Line is synonymous with People, Planet, and 
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Profit (Persons, 2012, p. 64) . Which represents the social bottom line 

(People), the ecological bottom line (Planet), and the economic bottom line 

(Profit) (Pirnea, Olaru, & Moisa, 2011, p. 41). 

Consequently, SD can be perceived as a motor of growth, making 

economic, social, and environmental interests compatible (Bouglet, Joffre, & 

Simon, 2012, p. 213).  Many researches suggest that voluntary environmental 

standards play a positive role in moving firms toward sustainability (Rosen, 

Beckman, & Bercovitz, 2002, p. 117). The environmentally proactive firms 

have met the demands of environmental regulation generally by introducing 

innovations in their products, production and managerial processes 

(Ramanathan, Black, Nath, & Muyldermans, 2010, p. 1494).  

4. Principles of Corporate Social Responsibility to Achieve Corporate 

Sustainability 

CSR is the deliberate inclusion of public interest into corporate 

decision-making, and the honoring of a triple bottom line: people, planet, 

profit. Current corporate social responsibility (CSR) approaches attempt to 

implement the vision of sustainable development at the corporate level. In 

fact, the term ‘‘corporate sustainability’’ may be a more accurate descriptive 

label for these attempts (Kleine & Von Hauff, 2009, p. 517). Which is 

confirmed by P. Drucker who says the business enterprise must have 

‘‘...concern for the quality of life, that is, for the physical, human, and social 

environment of modern man and modern community’’ (Phillips, 2006, p. 70). 

Corporate social responsibility is the application of a strategy which 

systematically integrates the economic, environmental and social impact of a 

business into the management of that business (Pirnea, Olaru, & Moisa, 2011, 

p. 39).  With this consideration, Corporate social responsibility as an 

‘‘organizational innovation’’ must be integrated – analogous to TQM – at all 

management levels in the corporate development processes (Kleine & Von 

Hauff, 2009, pp. 527-528). Yet, concomitantly and also propitiously, society 

as whole is benefitted by these social responsibility activities, and in a 

modern business sense, social responsibility is an integral strategic 

component in the company’s endeavor to achieve and to sustain larger 

traditional business objectives (Mujtaba & Cavico, 2013, p. 69).  
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In their article, Porter  and Kramer  provide insights and relevant 

examples of companies that have developed deep linkages between their 

business strategies and corporate social responsibility. There is another 

approach that is gaining increasing corporate responsibility interest called 

Creating Shared Value, or CSV. CSV acknowledges trade-offs between 

short-term profitability and social or environmental goals, but focuses more 

on the opportunities for competitive advantages from building a social value 

proposition into a corporate strategy (Fontaine, 2013, p. 114).  

The concept of Shared Value can be defined ‘‘as policies and operating 

practices that enhance the competitiveness of a company while 

simultaneously advancing the economic and social conditions in the 

communities in which operate’’. Shared value creation focuses on identifying 

and expanding the connections between societal and economic progress 

(Porter & Kramer, 2011, p. 66). The basis of this new approach is to 

recognize that societal needs, not just conventional economic needs, define 

markets. Ultimately corporations, by assuming shared-value strategies, have 

the opportunity to turn capitalism into an environmentally, socially and 

financially sustainable economic system. (Bosch-Badia, Montllor-Serrats, & 

Tarrazon, 2013, p. 12).  

From here clearly appears the importance of focusing on the 

deployment of Top Management organizational culture that seeks the 

consolidation of social responsibility principles among all employees in the 

organization, in order to build a responsible and sustainable corporation, 

which is confirmed by Phillips who observes that the Corporate Social 

Responsibility approaches include "a manager's duty or obligation to make 

decisions that nurture, protect, enhance and promote the welfare and well-

being of stakeholders and society as a whole." (Phillips, 2006, p. 69). 

Besides, it is extremely important that supervisors and managers consider and 

respond to employees’ viewpoints and ideas. (Amarni & Hachemaoui, 2019, 

p. 54) 

5. Methods and Materials 

A descriptive correlational survey design was employed as a research 

to determine the support of the top management to build responsible and 

sustainable corporations. This part of the paper explains the population and 
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the sample of the research; the tools and ways of data gathering and the 

statistical techniques used for analyzing research data. 

5.1 How to prepare the questionnaire:  

we have prepared questionnaire from properties on the principles of 

social and environmental responsibility, measure each item questionnaire 

through the five points of the Likert scale (1: strongly disagree, 2:  somewhat 

disagree, 3: neutral, somewhat agree: 4, 5: strongly agree).   We have divided 

the questionnaire into two axes; each axis of these hubs tries to answer 

questions concerning the research problematic, through the confirmation of 

the validity of the hypothesis of research hypotheses. Note that each axis of 

the questionnaire contains questions that highlight the importance of 

adopting socially and environmentally responsible culture of achieving 

orientation towards sustainable and responsible corporation building, where 

the questions were addressed to the top management, especially the staff. As 

adopted in the preparation of the questionnaire on researches related to the 

theme, we focused in preparing questions for the first axis on the study of 

Valentine and Godkin (Valentine & Godkin, 2009) and adopted in the 

preparation of the second axis’s questions on the study of (Prašnikar, 

Ograjenšek, Pahor, Bajde, & Trobec, 2012).  

5.2 Test the questionnaire:  

Purpose test to ensure the reliability of the questionnaire: we have 

distributed ten forms to some top management and staff of Dubai Civil 

Aviation Authority, we then perform a reliability test depending on the scale 

of reliability coefficient (Scale Reliability Coefficient) using STATA version 

15.1, and the result was as follows: 

Cronbach Alpha Q1-Q12 :   

Average interitem covariance:     .4771044 

Number of items in the scale:           12 

Scale reliability coefficient:      0.9318 

We note that the reliability of the questionnaire test result is 0. 9318, and is a 

clear indication of the validity of questionnaire, which allows the distribution 

of the rest of the questionnaires to the rest of the top management and staff 

of Dubai Civil Aviation Authority. 
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 5.3 Study sample:  

The sample consists of top management and Dubai Civil Aviation 

Authority staff which enables us to reach them, they are a suitable sample is 

a possibility (non Probability convenience sample).  

The study also focused on the Dubai Civil Aviation Authority’s top 

management because who is primarily concerned with the study, as they have 

a significant impact on responsible and sustainable corporation-building 

based on social and environmental responsibility principles. But 

questionnaires have been distributed to employees with the intent to compare 

top management answers with staff answers to ascertain the extent to which 

culture is based on environmental responsibility principles. 41 of the 

distributed forms have been answered and are considered valid for 

processing. 10 by the top management (upper and central) which represents 

24.60% of questionnaires and 31 by employees, so 75.6% of the 

questionnaires. 

5.4 Credibility of the questionnaire -from question 1 (Q1) to question 12 

(Q12) of the questionnaire-: we performed a reliability test depending on the 

scale of reliability coefficient (Scale Reliability Coefficient), and the result 

was as follows: 

 Cronbach Alpha Q1-Q12: 

 Average interitem covariance:   .4771044. 

Number of items in the scale: 12 

 Scale reliability coefficient: 0.9372 

We note that the result of the reliability test for the questionnaire is 

estimated at 0. 9372, a clear indication of the questionnaire’s  credibility. 

6. Results and discussion 

6.1 How important the support of top management is in the adoption of 

environmental and social responsibility principles:  

It is important to ensure that top management has sought towards 

dissemination of a culture based on social and environmental responsibility 

principles. 

6.1.1 How important is a culture of social responsibility principles? : The 

correlation test was conducted to determine the extent to which the principles 
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of social responsibility were adopted – from question number 1 (Q1) to 

question 7 (Q7) of the survey- and the results were as follows: 

Table 1.  How top management supports the institution under consideration for 

the culture based on the principles of ethical and social responsibility 

 Q1 Q2 Q3 Q4 Q5 Q6 Q7 

Q1 1.0000       

Q2 0.1298 1.0000      

Q3 0.2878 0.7032* 1.0000     

Q4 0.0898 0.4600* 0.5267* 1.0000    

Q5 0.4013* 0.4985* 0.5975* 0.7924* 1.0000   

Q6 0.4603* 0.6419* 0.6245* 0.5454* 0.6769* 1.0000  

Q7 0.2782  0.5616 0.5654* 0.5791* 0.7325*  0.7517* 1.0000 

Source: STATA output, * Significant at the p < 0.05 (5%) level.  

Note: Q1- Q7 The extent to which top management supports the principles of ethical and 

social responsibility and the pursuit of a responsible and sustainable corporation. 

Through the above results we note a strong correlation between the 

answers concerning top management support and those embracing the 

principles of ethical and social responsibility, as evidenced by: 

-Q1: The belief of everyone in the organization that great effort allocated to 

f management in terms of money, time and other resources issues to deal with 

social responsibility; 

-Q2: The belief of everyone in the Organization that business ethics and 

social responsibility are essential to achieving business success; 

-Q3: belief of everyone in the organization that an Ethics Committee seeking 

the publishment of a code of ethics and work adopted by everyone must be 

configured 

-Q4: Belief of everyone that the corporation should allocate a fixed amount 

of annual profits for charitable funding; 

- Q5: Everyone in the organization believes that the corporation should strive 

to encourage employees to do volunteering work and seek to include it in 

their personal responsibilities; 

- Q6: The conviction of everyone in the corporation that effective business 

can be determined to a great extent for being ethically and socially 
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responsible;  

-Q7: The conviction of everyone in the corporation that the adoption of social 

and ethical responsibility principles is necessary for the long term success of 

the corporation. 

 The above results confirm the importance of supporting the top 

management in achieving social responsibility principles, seeking the 

diffusion of ethical and social responsibility culture, and making sure 

everyone adopts it within the corporation. 

6.1.2 How important is the dissemination of a culture based on the 

principles of environmental responsibility?  

The correlation test was conducted to determine to which the extent 

the principles of environmental responsibility were adopted -from question 

8 (Q8) to question 12 (Q12) of the questionnaire- and the results were as 

follows: 

Table 2.  The extent to which top management supports the principles of 

environmental responsibility and the pursuit of a responsible and sustainable 

corporation 

 Q8 Q9 Q10 Q11 Q12 

Q8 1.0000     

Q9 0.6855* 1.0000    

Q10 0.6517* 0.5823* 1.0000   

Q11 0.6345* 0.5877* 0.8456* 1.0000  

Q12 0.6774* 0.6557* 0.6828* 0.5616* 1.0000 

Source: STATA output, * Significant at the p < 0.05 (5%) level.  

Through the above results, there is a strong correlation between all the 

answers related to the support of top management and the adoption of the 

principles of environmental responsibility that reflected trough : 

- Q8: Everyone in the organization believes that actions aimed at protecting 

the environment are fully cared for by top management; 

-Q9:  Everyone in the organization believes that top management should 

publish an internal code to improve the environmental awareness of staff; 

- Q10: Everyone in the organization believes that airlines should carry out 

their activities in accordance with environmental regulations and policies laid 

down by governments and international treaties; 



  
 

The Importance of Top Management Support in Building a Responsible and 

Sustainable Corporation - A Case Study of Dubai Civil Aviation Authority- 

 

183 

-Q11: Everyone in the organization believes that airlines should pursue 

ecological procedures that will reduce CO2 emissions and move towards 

renewable energies; 

-Q12: The belief of everyone in the Organization that Environment 

protection is the key sustainable value of the company. 

The above results confirm the importance of supporting the 

management to achieve environmental responsibility principles, through the 

spreading of culture of environmental responsibility by top management and 

ensuring that it is adopted by everyone within the corporation. 

Based on the previous results, the study reached the importance of 

supporting top management in achieving the adoption of social and 

environmental responsibility principles, which indicates a positive 

relationship between the support of top management and the adoption of 

social and environmental responsibility principles at the level of the 

corporation as a whole, which confirms the validity of the first hypothesis. 

6.2 How important is the adoption of ethical and social responsibility 

principles in building a responsible and sustainable corporation 

(Question No. 7 of the questionnaire):  

The results of the study indicate that the percentage of employees in the 

corporation who agree to a certain extent to the need to adopt ethical and 

social responsibility principles in order to achieve the long-term profitability 

of the corporation is 41.46% with 34.15% of them who strongly agree. 

75.61% of employees agree that ethical and social responsibility principles 

should be adopted to achieve a sustainable corporation. As the following 

results illustrated in detail: 

Table 3. The How to understand the importance of adopting the principles of 

ethical and social responsibility to achieve sustainable and responsible corporation 

Q7 Freq. Percent Cum. 

somewhat disagree 2 4.88 4.88 

Neutral 8 19.51 24.39 

somewhat agree 17 41.46 65.85 

strongly agree 14 34.15 100.00 

      Total 41 100.00  
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Source: STATA output, * Significant at the p < 0.05 (5%) level.  

It is worth mentioning here that the results are consistent between the 

responses of the top management and the employees. That indicates that there 

is a culture based on the need to adopt the ethical and social responsibility 

principles in order to achieve a sustainable corporation, as illustrated by the 

results below in detail: 

Table 4. Answers of the top management 

Q7 

 

Freq. Percent Cum. 

Neutral 2 20.00 20.00 

somewhat agree 5 50.00 70.00 

strongly agree 3 30.00 100.00 

Total 10 100.00  

Source: STATA output, Notes: * significant level at 0.05 (5%) 

The results above indicate that the percentage of people in top management 

who agree ( somewhat agree or strongly agree) with the need to adopt ethical 

and social responsibility principles in order to achieve a sustainable 

corporation is 80%, and we note the complete absence of people who 

disapproved. 

Table 5. Answers of the Employees 

Q7 Freq. Percent Cum. 

somewhat disagree 2 6.45 6.45 

Neutral 6 19.35 25.81 

somewhat agree 12 38.71 64.52 

strongly agree 11 35.48 100.00 

Total 31 100.00  

Source: STATA output, * Significant at the p < 0.05 (5%) level.  

We note from the results above that the ratio of employees who agree 

(somewhat or strongly) with the importance of adopting ethical and social 

responsibility principles to achieve a sustainable corporation is 74.19%, 

which is close to the percentage of approving top management members. 

In addition to the previous results, the study found a positive 

relationship between the support of top management for ethical and social 

responsibility principles and the pursuit of a sustainable corporation, as 

demonstrated by the results of the chi deux test: (12) = 25.0709 > 21.02607; 
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Pr = 0.014 Pearson chi2  (Note: We observe from the results of the chi2 test 

that the calculated values are greater than the tabular values).  

As well as a positive relationship between top management’s support 

of the environmental responsibility principles and the pursuit of a sustainable 

corporation, as illustrated by linear regression:  

Table 6. The extent to which top management supports the principles of 

environmental responsibility and the pursuit of a responsible and sustainable 

corporation. 

   Q8 Coef. Std. Err. t P>|t| [95% Conf. Interval] 

Q12 .61226 .1064553 5.75 0.000 .3969337    .8275862 

Cons 1.392171 .4592379 3.03 0.004 .463275     2.321068 

Source: STATA output 

The study found that top management aims at raising awareness of the 

importance of ethical and social responsibility to build a sustainable 

corporation by spreading a culture that seeks the well-being of the 

corporation and the society in which it is active,  as demonstrated by the 

results of the student test: 5.75> T (41, 0.05) = 1.684 

Note: through the results of the student test that the calculated values are greater than the 

values of the table. 

Through these results, the study emphasizes the need to adopt ethical 

and social responsibility principles to achieve a corporation based on creating 

sustainable and shared value. 

6.3 How important is the adoption of environmental responsibility 

principles to build a responsible and sustainable corporation (Question 

No. 12 of the questionnaire): 

The results of the study indicate that the ratio of top management 

members and employees who agree to adopt the environmental responsibility 

principles to achieve a sustainable corporation is 82.93%.  

36.59% agree to some extent and 46.34% strongly agree.  

Table 7. How to understand the importance of environmental responsibility 

orientation to achieve responsible and sustainable corporation 

Q12 Freq. Percent Cum. 

somewhat disagree 3 7.32 7.32 
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Neutral 4 9.76 17.07 

somewhat agree 15 36.59 53.66 

strongly agree 19 46.34 100.00 

Total 41 100.00  

Source: STATA output, Notes: * significant level at 0.05 (5%) 

It is worth mentioning here that the results are consistent between the 

responses of the top management members and the employees. This indicates 

a growing awareness of the necessity to adopt environmental responsibility 

principles to achieve a sustainable corporation, as illustrated by the results 

below in detail: 

Table 8. Answers of top management 

Q12 Freq. Percent Cum. 

neutral 1 10.00 10.00 

somewhat agree 4 40.00 50.00 

strongly agree 5 50.00 100.00 

Total 10 100.00  

Source: STATA output, * Significant at the p < 0.05 (5%) level.  

We note from the results above that the proportion of top management 

members who agree (somewhat or strongly) that it is necessary to adopt 

environmental responsibility principles to achieve a sustainable corporation 

is 90%, and there is noticeable absence of disapproving answers in top 

management. 

Table 9. Employees answers 

Q12 Freq. Percent Cum. 

somewhat disagree 3 9.68 9.68 

neutral 3 9.68 19.35 

somewhat agree 11 35.48 54.84 

strongly agree 14 45.16 100.00 

Total 41 100.00  

Source: STATA output, * Significant at the p < 0.05 (5%) level.  

We also note from the results that the percentage of employees who 

agree (somewhat or strongly) with the importance of adopting environmental 

responsibility principles to achieve a sustainable corporation is 80.64%, 

which is close to the percentage of approving top management members.

 The study shows that the corporation’s top management seeks to raise 
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awareness of the importance of guiding environmental responsibility 

principles to build a sustainable corporation by spreading a culture of 

contribution to both economic and environmental development. These results 

emphasize the need for environmental responsibility principles to achieve a 

sustainable corporation.  

Based on all the previous findings, the study demonstrates that there is 

a positive relationship between the trend of adopting social and 

environmental responsibility principles and building a responsible and 

sustainable corporation, and that supporting top management contributes in 

building such corporation. 

7. Conclusion: 

Social responsibility is a necessity for corporations and a prerequisite for 

achieving sustainable development. The pursuit of sustainability alone requires 

recognition of a number of additional responsibilities towards stakeholders with the 

corporation, especially on environment and society. The commitment of the 

corporation to society and the environment must be voluntary and generated from 

a conviction based on a culture that promotes social and environmental concerns. 

This explains the importance of supporting top management in leading the 

efforts to adopt social and environmental responsibility principles at the corporation 

level. This support has a great impact in guiding these practices within the 

corporation by attempting to spread an organizational culture that strives towards 

consolidating social and environmental responsibility principles for all employees, 

in order to build a responsible and sustainable corporation. 
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1. INTRODUCTION 

Since the strong macroeconomics imbalances that hit the majority of 

developing countries due to the oil shock during the 70’s and 80’s of the last 

century as  aftermaths of the middle east issue, many poor countries suffered 

a remarkable decline in their economies .Thus, approximately all of them was 

unable to settle their external debt. 

Three decades later, the world and especially euro-zone area suffered a 

very severe sovereign debt crisis that almost blew up the greatest political 

and economic union ever .this crisis has again raised the question of the 

sovereign debt impact on economic growth. Therefore, many studies and 

investigations were carried out to precisely define its turning point and the 

solution to get out of its aftermaths. 

 In brief, many studies assume that the impact of sovereign debt on 

economic performance may be harmful through’ the debt overhang effect, a 

situation when an accumulated debt, discourage and overhang investment, 

mainly private investment; as private investors expect an increase in tax by 

government to pay the accumulated debt, And debt crowding out effect, this 

is a situation when income from export is used to pay the accumulated debt. 

This in turn may affect investment. (Ejigayehu , 2013, pp. 38-41)  

 North African countries have also suffered macroeconomic imbalances 

including a sharp decline in their internal savings that resulted luck of 

financial resources. Therefore, North African countries like: Algeria, 

Morocco and Tunisia found themselves in obligation to get external financial 

sources to finance their development programs and upgrade their economies’ 

performance .Furthermore, those economies are lately in a very critical 

conditions due to external shocks as well as internal imbalances problem and 
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wrong choices in their public policies .those conditions led the decision 

makers in these countries to choose the option of sovereign debt expecting to 

get away out from this situation .sovereign debt funds are remarkably raising 

when three years ago, they reached the level of  30.11 billion $ and 18.32 

billion $  in Morocco and Tunisia respectively whilst they back to raise 

slightly in Algeria in the same period (World Bank , 2019). 

1.1Problematic of the study 

As per above, this study is carried out to empirically detect whether 

decision makers in Algeria, Morocco and Tunisia have succeed or failed in 

upgrading their economies’ performance using sovereign funds. Therefore, 

the main question of this investigation is:  

What is the impact of sovereign debt funds on economic growth in the 

Countries mentioned above during the period 1970-2016? In other words, 

were these countries ‘decision makers’ efficient users of sovereign debt funds 

in upgrading the performance of their countries ‘economy? 

 1.2 Hypothesis of the study 

 It is strongly inconspicuous to pre-determined the impact of sovereign 

debt on  economic performance, it may  have a positive effect if it is restricted 

to improve the welfare of the society or a negative effect through the debt 

overhang that  discourage investment . 

This study hypothesizes a misallocation of sovereign debt funds by 

decision makers in each of Algeria, Morocco and Tunisia which means 

negatively affect their economies .Therefore; they have failed in upgrading 

their economies performance during the period of study (1970-2016). 

2. Theoretical and empirical evidence review 

Historically, several studies are carried out to detect the cause, 

aftermath and doable solution to the sovereign debt and economic growth 

issue. 

Both classic and neoclassic streams confined that government 

responsibility only in assuring some functions that the market cannot afford 

(national defence, property rights protection, maintaining internal 

law…etc.).Thus, government intervention within economic activities is 

restricted .both schools believe in individualism that could reach the general 
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public interest through free market .accordingly, there is nonsense for the 

public authorities to raise their spending which is considered as wasteful and 

unproductive funds. Subsequently, it is strictly prohibited for the government 

to increase his funds, particularly by borrowing that may cause a general 

economic turmoil due to a massive burden on consumption, savings and 

investment owing to switching the withdrawals of public settlement from 

productive to unproductive path. (Tsoulfidis, 2007, p. 2)  

According to Keynesian thoughts, public borrowing leads to a positive 

contribution to the effective demand within economy which leads to raise 

employment as well as more output, therefore upgrade the national income. 

Essential assumptions of new orthodoxy had been outlined by one of the 

leaders of public choice stream who is Buchanan. Those assumptions are 

(Buchanan, 1999, p. 5): 

a- The creation of public debt doesn't involve any transfer of the real 

primary real burden to future generation. 

b- The analogy between private debt and public debt is wrong. 

c- There is a sharp and important distinction between internal and 

external debt. 

 As per post Keynesians like Modigliani and Meade (Checherita-

westphal & Rother, 2011, p. 1017) public borrowing result heavy burden on 

future generation due to  reduction in future capital formation as a results of 

debt settlement  that might be covered by increasing taxes .therefore, private 

capital formation and private consumption tend to decline. Thus the 

generation that issued the debt ought to settle it within its lifetime whatever 

debt is external or internal (Musgrave & Musgrave, 1984, pp. 691-694) 

whilst Milton Friedman believes that government spending is far greater 

danger than government debt. 

 Additionally, several empirical investigations were launched, 

especially after the sovereign default of numerous developing countries 

owing to the oil shock’s aftermaths due to the Middle East issue in October 

1973, in addition to macroeconomics imbalances and political problems. 

From the empirical evidences we find that sovereign debt has double effects 

in the long run (Diamond, 1965, p. 1126): 

a- Covering sovereign debt services through tax-cuts shorten the 
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available consumption’s lifetime of the tax payers owing to the decline of 

their consumptions’ capacity and interest rates .this, without requesting 

additional sovereign funds to cover that sovereign debt services.  

 b- The more tax-cuts the taxpayers bear, the more decline is registered 

in savings and capital stocks .then, a massive downturn in their disposal 

income should be considered. 

 Despite that, sovereign debt and their settlement could cause an 

extremely slight burden due to the efficient use of sovereign debt funds in 

upgrading the economic performance of borrowing countries   through 

productive channels. (Jayaraman & Lau, 2009, p. 282) 

Over and above, the burden of sovereign debt services has a negative 

sign on investments and capital accumulation. Thus, sovereign funds were 

misallocated or wasted in unproductive consumption which leads to 

deteriorate the economic mechanisms in the future, resulting in a sovereign 

default (Karagol, 2002, p. 61). 

The sovereigns sometimes may tend to choose to default if the 

aftermaths of this choice make their constituency better off. This 

constituency is often consists of middle and poor class that are for sure 

directly affected by any measures that public authorities decide to settle the 

sovereign debt services whether through tax- cut, domestic debt or sovereign 

debt …, that effect is more heavy on the middle class whose wealth is 

liquidity savings, while the poor class is protected by public authorities 

through public policies such as: subsidy policy, transfers,….,especially if the 

running government is pro-poor government.  Nevertheless, the rich class 

may be the most affected if tax- cuts are used as an option to improve the 

government’s solvency to settle its sovereign debt owing to the nature of its 

wealth which is consist of financial placement with high risk and high return 

(Giordano & Tommasino, 2011, p. 16). 

Sovereign default may severely affect the independence of the 

monetary authorities through the pressure of the political class that aims to 

protect its constituency by increasing the lifetime of its financial system even 

if it costs a sharp devaluation of the currency that heavily affects the poor 

class as this measure is often in order to protect the rich class’s wealth when 
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the running government is pro-rich government. (Giordano & Tommasino, 

2011, p. 17)  

Under these circumstances, the debtor countries may choose to default, 

request a debt restructuring or   even refuse to pay their sovereign debts. 

Consequently, the lenders may face two choices (Krugman, 1988, p. 1): 

 a- continue financing the country that suffer sovereign defaults 

regarding that its economic performance upgrades and being able to settle its 

debts. 

 b-forgive by reducing the debt stocks to the level that may make the 

country able to repay them. 

Predominantly, sovereigns tend to shine their international reputation 

in settling their sovereign debts on schedule to avoid being excluded from 

the international capital market, condemning their international assets by the 

overseas creditors and obviate suffering  cut-off from the future capital flows 

in addition to trying to keep their advantages in international trade (Rose , 

2002, p. 2) .Moreover , the sovereigns are eager to repay their sovereign debt 

back to obviate extra-costs that may sovereign defaulted bear. This extra 

burden drives the local economy of the defaulters to a huge turmoil, thus, 

suffering low economic growth rates and fragile the financial system of the 

country (Sturzenegger & Zettelmeyer, 2005, pp. 9-63). 

Other studies have sought to determine the turning point between the 

level of sovereign debt funds and the economic performance .for that 

purpose, Reinhart and Rogoff findings have put much pressure on Eurozone 

decision makers, who took their research result in consideration in their 

meetings, in dealing with their debt crisis, whereas the study denotes that 

when sovereign debt to GDP exceeds 90%, the economic growth rate in each 

of developed and emerging countries suffer high inflation rates (Reinhart & 

Rogoff, 2010) . Four years later, those results were disproved for the reason 

that those findings based on a significant mistakes of data exclusions, 

spreadsheet errors… (Herndon, Ash, & Pollin, 2014).thus, the determination 

of the turning point between sovereign debt funds and economic growth still 

inconspicuous.  
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3. Methodology, data source and the empirical model 

3.1. Methodology 

This study  investigates the impact  of sovereign debt on north African 

countries’ economic growth  for the period  1970 - 2016,to reach that ,a 

method of ordinary  least square regression (OLS) has been followed  , in 

addition to the pre-estimation statistics that are used to support the results of 

the model we tend to use . 

3.2. Data source  

 For the data collection, we have got consulted the following websites: 

web site of World Bank (World Bank , 2019), Annual Reports of bank of 

Algeria (Algeria, 2019) 

3.3. The empirical model  

To reach the aim of this study, we consider the following model that is 

represented through the following function: 

 Y = f (SD, GCF, GDS, SDS, SDSX, SDGNI, RESSD, FDI) 

     The Estimation Equation: 

 GDPr = a + a1 SD + a2 GCF + a3 GDS + a4 SDS + a5 SDSX + a6 SDGNI 

+ a7 RESSD +a8 FDI+ 3i  

Where: 

 GDPr:   Real Gross Domestic Product Growth Rate /Economic Growth Rate  

 SD:         Sovereign Debt (External Public and Publicly Guaranteed Debt) 

 GCF:      Gross Capital Formation  

 GDS:      Gross Domestic Saving 

 SDS:       Sovereign Debt Service /Burden Measurement 

 SDSX:    Sovereign Debt Service to Exports Ration /Burden Measurement  

 SDGNI: Sovereign Debt to Gross National Income Ration /Burden 

Measurement  

 RESSD:  Country's Reserve (in foreign currencies) To Sovereign Debt 

Ratio. 

 FDI:        Foreign Direct Investment Inflows. 

 3i:            Error Term  

  a,a1,...,a8 : Coefficients : measure the impact of each dependent variable on 

real growth rate . 
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 We denote that: the main variables that we used for our investigation 

are: SD, SDS, SDSX, SDGNI, and RESSD as well as FDI variable. This last, 

is considered as an alternative to sovereign debt. 

According to several studies, SD has a fuzzy impact on economic 

growth Whilst SDS, SDSX, SDGNI are considered to have negative 

coefficients (they refer to the sovereign debt burden), and a positive 

coefficient for RESSD variable as it is considered as insurance for sovereign 

defaults. 

4. Pre estimation statistics 

Prior to start drawing a conclusion from estimation results, statistical 

tests (unit root test, granger causality test) are undertaken to verify any bogus 

results due to non-stationary data. 

4.1 Unit root test 

Group unit root test is carried out to avoid making misleading results 

and analysis. 

According to tables 1,2 and 3 , all method tests (Levin.Lin& Chut* test, 

Im, Pesaran and Shin W-stat test  ADF- CHI-square test  and PP-Fisher CHI-

square test) show that H0(presence of unit root) must be rejected, thus, the 

alternative hypothesis  H1 is accepted  .Therefore, the data of the study is 

stationary and tend to avoid any spurious results through OLS method . 

Table 1. Group unit root test: Summary (Algeria) 

Test method 
 

Statistic 

Level of 

significance 
Prob.(P) OBS Decision 

Levin, Lin & 

Chu t* 
1.07503 

5% 

0.8588 P > 5% 
H0: 

accepted 

Im, Pesaran and 

Shin W-stat 

-

7.88651 
0.0000 P < 5% H0: rejected 

ADF - Fisher 

Chi-square 
83.1935 0.0000 P < 5% H0: rejected 

PP - Fisher Chi-

square 
49.0893 0.0001 P < 5% H0: rejected 

Source: Eveiws 8 output (appendix 01) 
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Table 2. Group unit root test: Summary (Morocco) 

Test method 
 

Statistic 

Level of 

significance 
Prob.(P) OBS  Decision  

Levin, Lin & 

Chu t* 

-

0.33059 

5% 

0.3705 P > 5% 
H0 : 

accepted 

Im, Pesaran 

and Shin W-

stat 

-

2.08963 
0.0183 P < 5% H0 : rejected 

ADF - Fisher 

Chi-square 
53.4190 0.0000 P < 5% H0 : rejected 

PP - Fisher 

Chi-square 
52.7396 0.0000 P < 5% H0 : rejected 

Source: Eveiws 8 output (appendix 01) 

Table 3. Group unit root test: Summary (Tunisia) 

Test method 
 

Statistic 

Level of 

significance 
Prob.(P) OBS  Decision  

Levin, Lin & 

Chu t* 
-18.5550 

5% 

0.0000 P < 5% 
H0 : 

rejected 

Im, Pesaran 

and Shin W-

stat 

-19.6724 0.0000 P < 5% 
H0 : 

rejected 

ADF - Fisher 

Chi-square 
258.437 0.0000 P < 5% 

H0 : 

rejected 

PP - Fisher 

Chi-square 
230.921 0.0000 P < 5% 

H0 : 

rejected 

Source: Eveiws 8 output (appendix 01) 

4.2. Granger causality test 

 In addition to the previous test, granger causality test is carried out to 

detect the relationship between each dependent variable and independent 

variable in the model. 

 As per tables 4,5and 6, there is no granger causality link between 

almost variables used in this investigation and economic growth in the 

countries of the study except for SDGNI in Algeria, SD,SDS and SDSX in 

Morocco as well as GCF,GDS,SDS and SD (double causality ) in Tunisia 

that granger cause GDPr . 
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Table 4. Granger causality tests (Algeria) 

Null Hypothesis : 
Prob. 

(P) 

OBS 

(sig.lev.) 

5%  

Decision  

SD does not granger cause GDPr 

GDPr does not granger cause SD 

0.9184 

0.7749 

P
 >

 5
%

 

H0 : accepted 

H0 : accepted 

GCF does not granger cause GDPr 

GDPr does not granger cause GCF 

0.9971 

0.8621 

H0 : accepted 

H0 : accepted 

GDS does not granger cause GDPr 

GDPr does not granger cause GDS 

0.8268 

0.9519 

H0 : accepted 

H0 : accepted 

SDS does not granger cause GDPr 

GDPr does not granger cause SDS 

0.2316 

0.9597 

H0 : accepted 

H0 : accepted 

SDSXdoes not granger cause GDPr 

GDPr does not granger cause SDSX 

0.1472 

0.8601 

H0 : accepted 

H0 : accepted 

SDGNIdoes not granger cause GDPr 

GDPr does not granger cause SDGNI 

0.0134 

0.1369 
P <5%  

H0 : rejected 

H0 : accepted 

RESSD does not granger cause GDPr 

GDPr does not granger cause RESSD 

0.9860 

0.9912 

P
 >

 5
%

 

H0 : accepted 

H0 : accepted 

FDI does not granger cause GDPr 

GDPr does not granger cause FDI 

0.8251 

0.9521 

H0 : accepted 

H0 : accepted 

Source: Eveiws 8 output (appendix 02) 

Table 5. Granger causality tests (Morocco) 

Null hypothesis : 
Prob. 

(P) 

OBS 

(sig.lev.) 

5% 

Decision  

SD does not granger cause GDPr 

GDPr does not granger cause SD 

0.0483 

0.4211 

P <5% 

 

H0 : rejected 

H0 : accepted 

GCF does not granger cause GDPr 

GDPr does not granger cause GCF 

0.3128 

0.8816 

P
 >

 5
%

 

H0 : accepted 

H0 : accepted 

GDS does not granger cause GDPr 

GDPr does not granger cause GDS 

0.2736 

0.1459 

H0 : accepted 

H0 : accepted 

SDS does not granger cause GDPr 

GDPr does not granger cause SDS 

0.0153 

0.3033 

P <5% 

P >5% 

H0 : rejected 

H0 : accepted 
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SDSXdoes not granger cause GDPr 

GDPr does not granger cause SDSX 

0.0358 

0.1540 

P <5% 

 

H0 : rejected 

H0 : accepted 

SDGNIdoes not granger cause GDPr 

GDPr does not granger cause SDGNI 

0.9734 

0.1080 

P
 >

 5
%

 

H0 : accepted 

H0 : accepted 

RESSD does not granger cause GDPr 

GDPr does not granger cause RESSD 

0.9227 

0.5870 

H0 : accepted 

H0 : accepted 

FDI does not granger cause GDPr 

GDPr does not granger cause FDI 

0.4907 

0.4553 

H0 : accepted 

H0 : accepted 

Source: Eveiws 8 output (appendix 02) 

Table 6. Granger causality tests (Tunisia) 

Null hypothesis : 
Prob. 

(P) 
OBS Decision  

SD does not granger cause GDPr 

GDPr does not granger cause SD 

0.0083 

0.0372 

  

P <5% 

H0 : rejected 

H0 : rejected 

GCF does not granger cause GDPr 

GDPr does not granger cause GCF 

0.0058 

0.7629 

 

P >5% 

H0 : rejected 

H0 : accepted 

GDS does not granger cause GDPr 

GDPr does not granger cause GDS 

0.0211 

0.8901 

P <5% 

P >5% 

H0 : rejected 

H0 : accepted 

SDS does not granger cause GDPr 

GDPr does not granger cause SDS 

0.0106 

0.2441 

P <5% 

 

H0 : rejected 

H0 : accepted 

SDSXdoes not granger cause GDPr 

GDPr does not granger cause SDSX 

0.8446 

0.4437 

 

P
 >

 5
%

 

H0 : accepted 

H0 : accepted 

SDGNIdoes not granger cause GDPr 

GDPr does not granger cause SDGNI 

0.5990 

0.2803 

H0 : accepted 

H0 : accepted 

RESSD does not granger cause GDPr 

GDPr does not granger cause RESSD 

0.2756 

0.7754 

H0 : accepted 

H0 : accepted 

FDI does not granger cause GDPr 

GDPr does not granger cause FDI 

0.1610 

0.5603 

H0 : accepted 

H0 : accepted 

Source: Eveiws 8 output (appendix 02) 

5. Regression results 

The estimation results in tables 7 denote that all main variables of the 

study are statistically insignificant in all of Algeria, Morocco and Tunisia 

except one variable that is SDGNI in Tunisia. 
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The results show that the all variables have a  negative relation with 

economic growth rate in Algeria .in Tunisia ,one primary variable that is 

SDSX shows a  positive impact on its economic growth rate whilst SDGNI 

in Morocco also denotes a positive relation with its economic growth rate. 

So, the estimation results indicate that for a 1% increase in sovereign 

debt funds, the economic growth rate decline by 0.27% and 0.01% in 

Morocco and Algeria respectively and raised by 0.47% in Tunisia .a 1% 

increase in sovereign debt services results a burden of 0.17%, 0.24%and 

approximately 2.11% in Algeria, Morocco and Tunisia respectively .for a 

1%increase in sovereign debt to GNI ratio, the economic growth rate 

deteriorate by 28%, 2.35% in Tunisia and Algeria and positively contribute 

to the economic growth of Morocco by 5.4%. 

According to the results above ,the hypothesis of a positive relation 

between reserves to sovereign debt ratio and economic growth rate is 

rejected .additionally , the estimation results show that the considered 

sovereign debt’s best alternative (foreign direct investment inflows) variable 

has a positive relation with economic growth rate except for Algeria (FDI 

coefficient <0). 

6. Results’ discussion 

The primary objective of this empirical investigation is to judge 

whether officials in Algeria, Morocco and Tunisia have properly used the 

sovereign debt to upgrading their economies performance using OLS method 

which gather the variables that measure the debt burden to test the hypothesis 

of the study which estimates a failure of those officials in allocating sovereign 

debt correctly to correct their economies failures and improving their 

performance. 

The results’ findings show that the main variables which measure 

sovereign debt burden are statistically insignificant, except for debt overhang 

measurement in Tunisia (SDGNI ratio) which is statistically significant   

Sovereign debt accumulation represented by the variable SDGNI ratio 

shows a negative impact of sovereign debt on economic growth rate of 

Algeria and Tunisia, against an unexpected positive value of this variable that 

means reject the hypothesis of negative impact of debt accumulation on 

economic growth in morocco. 
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Sovereign debt service to exports ratio accept the hypothesis of reverse 

contribution of sovereign debt crowding to economic growth in each of 

Algeria and Morocco, except for Tunisia where it registered a positive value. 

The empirical model findings also show that the sovereign debt service 

variable denotes a direct negative effect of sovereign debt service on 

economic growth in all countries of the study. Moreover, the investigation 

findings denote that sovereign debt influence the economic growth rate of 

these North African countries in different proportions .for example: a 1% 

increase in sovereign debt stock, economic growth deteriorates very slightly 

in Algeria (0.01%) against 0.27% in Morocco, but positively affect Tunisian 

economic growth rate by 0.47%.thus, Tunisian officials may be efficient in 

using sovereign debt in improving their economic performance. despite of 

that , sovereign debt burden is also present with different proportions in 

Algeria ,Morocco and Tunisia.                 

Table 1. OLS model estimation results 

Var. 

Algeria Morocco  Tunisia 

Coef

. 

t-

stat. 

Pro

b. 

Coef

. 

t-

stat. 

Pro

b. 
Coef. 

t-

stat. 

Pro

b. 

C 9.06 2.56 0.01 5.91 2.45 0.01 14.41 3.09 0.00 

SD 
-

0,01 

-

0.04 
0.96 

-

0.27 

-

0.70 
0.48 0.47 1.02 0.31 

GCF 
-

0.04 

-

0.27 
0.78 

-

0.43 

-

1.09 
0.28 -1.31 

-

1.78 
0.08 

GDS 

-

0.00

3 

-

0.03 
0.97 0.97 1.01 0.31 1.18 1.64 0.10 

SDS 
-

0.17 

-

0.34 
0.73 

-

0.24 
-0.11 0.90 -2.11 

-

0.69 
0.49 

SDSX 
-

7.18 

-

0.95 
0.34 

-

7.97 

-

0.54 
0.58 27.30 1.33 0.18 

SDG

NI 

-

2.35 

-

0.21 
0.83 5.42 0.77 0.44 -28.89 

-

2.23 
0.03 



  
 

D. HADDOU and H. BENBAYER   
 

203 

RESS

D 

-

0.00

3 

0.04 0.96 
-

3.61 

-

0.61 
0.54 -3.93 

-

0.57 
0.56 

FDI 
-

0.83 

-

0.34 
0.73 0.73 0.55 0.57 0.33 0.27 0.78 

R² 0.170888 0.118929 0.296934 

Ad.R² -0.003662 -0.066560 0.148920 

F-stat. 0.979021 0.641165 2.006120 

Prob.(

F-

stat.) 

0.467043 0.738225 0.072104 

Source: Eviews 8 output (appendix 03) 

7. CONCLUSION 

 Motivated by the recent sovereign debt crisis that hit the Eurozone 

area  , ‘a success’ or ‘a failure’ in improving economic performance in 

Algeria ,Morocco and Tunisia through the allocation of sovereign debt is 

empirically investigated with annual data over the period of 1970-2016. 

The study findings indicate ‘a failure ‘in allocating sovereign debt to 

improve the economic performance in both Algeria and Morocco .that, the 

results show a negative relation between both sovereign debt fund and its 

service with economic growth rate in the two countries which refers to a 

misallocation or  waste it in unproductive channels. 

 The results also show that Tunisian officials have succeeded in 

correctly allocating the sovereign debt to improve their economic growth 

whereas sovereign debt and sovereign debt service to exports ratio registered 

a positive value which leads to accept the hypothesis of the efficient use of 

this external financial source to correct economic failures. Despite this, a 

significant debt burden is present due to debt overhang.  

Notwithstanding with that, the impact of sovereign debt on economic 

growth in all countries of the study found to be statistically insignificant.   As 

per above information ,an effective debt management system is required in 

each of  Algeria and morocco ,especially when we know that both countries 

still choose this financial option to meet their development’s financing 

programs . 
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Appendices: 

Appendix 01: Group unit root tests 
Group unit root: summary (Algeria) 

Group unit root test: Summary 

Series: GDPR, SD, GCF, GDS, SDS, SDSX, SDGNI, RESSD, FDI

Date: 08/26/19   Time: 21:41

Sample: 1970 2016

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 9

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs

Null: Unit root (assumes common unit root process) 

Levin, Lin & Chu t*  1.07503  0.8588  9  391

Null: Unit root (assumes individual unit root process) 

Im, Pesaran and Shin W-stat -7.88651  0.0000  9  391

ADF - Fisher Chi-square  83.1935  0.0000  9  391

PP - Fisher Chi-square  49.0893  0.0001  9  414

** Probabilities for Fisher tests are computed using an asymptotic Chi

        -square distribution. All other tests assume asymptotic normality.  

Group unit root: summary (Morocco) 
Group unit root test: Summary 

Series: GDPR, SD, GCF, GDS, SDS, SDSX, SDGNI, RESSD, FDI

Date: 08/26/19   Time: 21:49

Sample: 1970 2016

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs

Null: Unit root (assumes common unit root process) 

Levin, Lin & Chu t* -0.33059  0.3705  9  412

Null: Unit root (assumes individual unit root process) 

Im, Pesaran and Shin W-stat -2.08963  0.0183  9  412

ADF - Fisher Chi-square  53.4190  0.0000  9  412

PP - Fisher Chi-square  52.7396  0.0000  9  414

** Probabilities for Fisher tests are computed using an asymptotic Chi

        -square distribution. All other tests assume asymptotic normality.  
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Group unit root: summary (Tunisia) 
Group unit root test: Summary 

Series: GDPR, SD, GCF, GDS, SDS, SDSX, SDGNI, RESSD, FDI

Date: 08/26/19   Time: 21:58

Sample: 1970 2016

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs

Null: Unit root (assumes common unit root process) 

Levin, Lin & Chu t* -18.5550  0.0000  9  403

Null: Unit root (assumes individual unit root process) 

Im, Pesaran and Shin W-stat -19.6724  0.0000  9  403

ADF - Fisher Chi-square  258.437  0.0000  9  403

PP - Fisher Chi-square  230.921  0.0000  9  405

** Probabilities for Fisher tests are computed using an asymptotic Chi

        -square distribution. All other tests assume asymptotic normality.            

Appendix 02 : Granger caus. test 

Granger causality tests (Algeria) 
Pairwise Granger Causality Tests

Date: 08/26/19   Time: 21:43

Sample: 1970 2016

Lags: 3

 Null Hypothesis: Obs F-Statistic Prob. 

 SD does not Granger Cause GDPR  44  0.16636 0.9184

 GDPR does not Granger Cause SD  0.37032 0.7749

 GCF does not Granger Cause GDPR  44  0.01625 0.9971

 GDPR does not Granger Cause GCF  0.24822 0.8621

 GDS does not Granger Cause GDPR  44  0.29770 0.8268

 GDPR does not Granger Cause GDS  0.11317 0.9519

 SDS does not Granger Cause GDPR  44  1.49590 0.2316

 GDPR does not Granger Cause SDS  0.09971 0.9597

 SDSX does not Granger Cause GDPR  44  1.89607 0.1472

 GDPR does not Granger Cause SDSX  0.25104 0.8601

 SDGNI does not Granger Cause GDPR  44  4.08026 0.0134

 GDPR does not Granger Cause SDGNI  1.96032 0.1369

 RESSD does not Granger Cause GDPR  44  0.04767 0.9860

 GDPR does not Granger Cause RESSD  0.03475 0.9912

 FDI does not Granger Cause GDPR  44  0.30012 0.8251

 GDPR does not Granger Cause FDI  0.11273 0.9521

 

Granger causality tests (Morocco) 
Pairwise Granger Causality Tests

Date: 08/26/19   Time: 21:50

Sample: 1970 2016

Lags: 1

 Null Hypothesis: Obs F-Statistic Prob. 

 SD does not Granger Cause GDPR  46  4.13162 0.0483

 GDPR does not Granger Cause SD  0.65968 0.4211

 GCF does not Granger Cause GDPR  46  1.04317 0.3128

 GDPR does not Granger Cause GCF  0.02245 0.8816

 GDS does not Granger Cause GDPR  46  1.23000 0.2736

 GDPR does not Granger Cause GDS  2.19353 0.1459

 SDS does not Granger Cause GDPR  46  6.37606 0.0153

 GDPR does not Granger Cause SDS  1.08543 0.3033

 SDSX does not Granger Cause GDPR  46  4.69794 0.0358

 GDPR does not Granger Cause SDSX  2.10573 0.1540

 SDGNI does not Granger Cause GDPR  46  0.00112 0.9734

 GDPR does not Granger Cause SDGNI  2.69481 0.1080

 RESSD does not Granger Cause GDPR  46  0.00952 0.9227

 GDPR does not Granger Cause RESSD  0.29948 0.5870

 FDI does not Granger Cause GDPR  46  0.48316 0.4907

 GDPR does not Granger Cause FDI  0.56760 0.4553

 

Granger causality tests (Tunisia) 
Pairwise Granger Causality Tests

Date: 08/26/19   Time: 21:59

Sample: 1970 2016

Lags: 1

 Null Hypothesis: Obs F-Statistic Prob. 

 SD does not Granger Cause GDPR  46  7.65137 0.0083

 GDPR does not Granger Cause SD  4.62445 0.0372

 GCF does not Granger Cause GDPR  46  8.43067 0.0058

 GDPR does not Granger Cause GCF  0.09219 0.7629

 GDS does not Granger Cause GDPR  46  5.72785 0.0211

 GDPR does not Granger Cause GDS  0.01932 0.8901

 SDS does not Granger Cause GDPR  46  7.13331 0.0106

 GDPR does not Granger Cause SDS  1.39480 0.2441

 SDSX does not Granger Cause GDPR  46  0.03887 0.8446

 GDPR does not Granger Cause SDSX  0.59754 0.4437

 SDGNI does not Granger Cause GDPR  46  0.28065 0.5990

 GDPR does not Granger Cause SDGNI  1.19558 0.2803

 RESSD does not Granger Cause GDPR  46  1.21960 0.2756

 GDPR does not Granger Cause RESSD  0.08244 0.7754

 FDI does not Granger Cause GDPR  46  2.03407 0.1610

 GDPR does not Granger Cause FDI  0.34458 0.5603
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Appendix 03 : OLS Results  

OLS model results (Algeria) 
Dependent Variable: GDPR

Method: Least Squares

Date: 08/26/19   Time: 17:44

Sample: 1970 2016

Included observations: 47

Variable Coefficient Std. Error t-Statistic Prob.  

C 9.069399 3.541873 2.560622 0.0145

SD -0.009895 0.216121 -0.045784 0.9637

GCF -0.045422 0.167102 -0.271822 0.7872

GDS -0.003406 0.107419 -0.031704 0.9749

SDS -0.173159 0.502210 -0.344794 0.7322

SDSX -7.183451 7.559205 -0.950292 0.3480

SDGNI -2.355125 11.18035 -0.210649 0.8343

RESSD -0.003675 0.074723 -0.049186 0.9610

FDI -0.827921 2.432045 -0.340422 0.7354

R-squared 0.170888     Mean dependent var 3.782936

Adjusted R-squared -0.003662     S.D. dependent var 4.911055

S.E. of regression 4.920038     Akaike info criterion 6.194927

Sum squared resid 919.8575     Schwarz criterion 6.549211

Log likelihood -136.5808     Hannan-Quinn criter. 6.328246

F-statistic 0.979021     Durbin-Watson stat 3.022492

Prob(F-statistic) 0.467043

 

 

OLS model results (Morocco) 
Dependent Variable: GDPR

Method: Least Squares

Date: 08/26/19   Time: 21:53

Sample: 1970 2016

Included observations: 47

Variable Coefficient Std. Error t-Statistic Prob.  

C 5.913858 2.412345 2.451497 0.0189

SD -0.271295 0.385601 -0.703564 0.4860

GCF -0.438294 0.401449 -1.091781 0.2818

GDS 0.976822 0.961145 1.016311 0.3159

SDS -0.241658 2.101076 -0.115016 0.9090

SDSX -7.979373 14.67233 -0.543838 0.5897

SDGNI 5.424440 6.996591 0.775298 0.4430

RESSD -3.617909 5.852595 -0.618172 0.5401

FDI 0.733616 1.313803 0.558391 0.5799

R-squared 0.118929     Mean dependent var 4.394106

Adjusted R-squared -0.066560     S.D. dependent var 3.686144

S.E. of regression 3.806843     Akaike info criterion 5.681895

Sum squared resid 550.6979     Schwarz criterion 6.036178

Log likelihood -124.5245     Hannan-Quinn criter. 5.815214

F-statistic 0.641165     Durbin-Watson stat 3.140164

Prob(F-statistic) 0.738225

 

OLS model results (Tunisia) 
Dependent Variable: GDPR

Method: Least Squares

Date: 08/26/19   Time: 22:01

Sample: 1970 2016

Included observations: 47

Variable Coefficient Std. Error t-Statistic Prob.  

C 14.41325 4.660683 3.092520 0.0037

SD 0.479717 0.467412 1.026324 0.3112

GCF -1.314624 0.738441 -1.780269 0.0830

GDS 1.184836 0.719193 1.647452 0.1077

SDS -2.119100 3.068060 -0.690697 0.4940

SDSX 27.30578 20.42941 1.336592 0.1893

SDGNI -28.89123 12.91269 -2.237430 0.0312

RESSD -3.936247 6.829199 -0.576385 0.5678

FDI 0.338541 1.221770 0.277090 0.7832

R-squared 0.296934     Mean dependent var 4.583702

Adjusted R-squared 0.148920     S.D. dependent var 3.366510

S.E. of regression 3.105740     Akaike info criterion 5.274798

Sum squared resid 366.5336     Schwarz criterion 5.629082

Log likelihood -114.9578     Hannan-Quinn criter. 5.408118

F-statistic 2.006120     Durbin-Watson stat 2.523165

Prob(F-statistic) 0.072104
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Abstract: 

The purpose of this research paper is to find out empirically the 

essential factors that determine the Algerian trade balance in both short and 

long-period, by using the autoregressive distributed lag (ARDL) approach to 

co- integration and the associated error correction model (ECM) based on the 

annual data for the period (1980 - 2017). 

The findings showed that Algerian trade balance has different 

determinants than many countries, and the natural resources availability 

factor is the main determinant of this balance, it confirms the reality that the 

Algerian economy is a rent economy. Furthermore to other determinants that 

have had its effect (real effective exchange rate, economic growth, 

Government spending).While there was no impact of foreign direct 

investment. 

Keywords: Trade Balance; Determinants; ARDL; Algeria. 

Jel Classification Codes: F10, C32, O55. 

 : ملخص
هتدف هذه الدراسة إىل استكشاف جتريبيا العوامل الرئيسية اليت حتدد امليزان التجاري اجلزائري يف 

و  (ARDL)منهجية االحندار الذايت لفرتات االبطاء املوزعة  وذلك ابستخدام والطويل،االجلني القصري 
 (.2017-1980اعتمادا على البياانت السنوية للفرتة )(ECM)منوذج تصحيح اخلطأ املرتبط به 

 للميزان التجاري اجلزائري حمددات ختتلف عن كثري من الدول، حيث يعتربنتائج أبن الأظهرت 
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إضافة  عامل وفرة املوارد الطبيعية هو احملدد الرئيس هلذا امليزان مؤكدا حقيقة ريعية االقتصاد اجلزائري،
سعععععععععععععععر الصععععععععععععععرف الفعلن اققيقن، النمو االقتصععععععععععععععادي، ا نفا  إىل حمددات أخرى كانت هلا أتثرياهتا )ك

 كومن(. يف حني مل يكن هناك أي أتثري لالستثمار األجنيب املباشر.اق

 اجلزائر. ،االحندار الذايت لفرتات االبطاء املوزعةمنوذج  ،احملددات امليزان التجاري،كلمات مفتاحية: 

 .JEL  :F10 ،C32 ،O55 اتتصنيف

1. INTRODUCTION 

Foreign trade shows and expresses the current economic situation of 

any country, and it is considered as an indicator of its economic development 

and the effectiveness of its economic policies, as well as the realization of a 

relationship between trade terms and trade balance is the essential key to a 

effective trade policy; Thus, the study of factors that cause the balance of 

trade occur, has been the subject of many research work during the last 

decades. However, despite the large number of empirical studies of trade 

balance determinants, there is no consensus on the extent of their impact 

(BAHMANI-OSKOOEE & RATHA, 2004, p. 1377) . 

1.1 Problematic of study 

Taking into account the difference in the determinants of the trade 

balance across countries; it is necessary to ask the following question: 

What are the main determinants of the Algerian trade balance, and are 

there differences in their effects? 

1.2 Objectives of study 

Given that the small number of studies that test the determinants of 

Algerian trade balance; this paper aims to partially filth is knowledge gap. 

Furthermore, the main objective of this study is to determine empirically the 

main factors affecting the Algerian trade balance, by applying the bound 

testing ARDL and the associated error correction model (ECM) to annual 

data covering the period of 1980 to 2017. 

1.3 Study plan 

The organization of the rest of this study will be as follows: section 2 

gives the past literature review on the topic. Section 3 introduces the 

econometrical methodology and data. In Section 4 presents the results and 

discusses them. Finally, the conclusion is presented in Section 5. 
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2. Literature review 

(Ali, 2017), It has investigated the short and long-term relationship 

between the Sudan’s trade balance, exchange rate, cost of finance, credit to 

the private sector, real per capita gross domestic product, inflation rate and 

domestic investment by applying the bound testing ARDL and the associated 

error correction model (ECM), that data used were annual covering the period 

of 1970 -2014. The researcher finds that in the long-term, exchange rate, 

inflation and real per capita gross domestic product apply negative effects, 

while cost of finance, loan to the private sector and investment have positive 

effect on trade balance. Furthermore, the researcher doesn’t find any short-

term relationship between the explanatory variables and trade balance in 

Sudan. 

(Ari & Cergibozan, 2016), This study used the Johansen cointegration 

test and vector error correction model)VECM)to show the short  and long-

run determinants of the Turkish trade balance to annual data for the period of 

the period 1987-2015.They reached that in the long-run an increase in real 

effective exchange rate improves trade balance, while an increase in Turkish 

(foreign) income improves (deteriorates) trade balance. In the short-term, real 

effective exchange rate has no impact on trade balance, while an increase in 

domestic and foreign income negatively affects the Turkish trade balance.   

(Alhanom, 2016), this study investigated the long and short-term 

relationships between Jordan trade balance and its determinants, by applying 

the bound testing ARDL to annual data covering the period of 1970 to 2010. 

It comes up to a co-integration (long-run relationship) between balance of 

trade, real exchange rate, domestic income, foreign income. However, the 

analysis shows that real exchange rate is in significant determinant of 

Jordan trade balance in either the short or long-run. Compared to domestic 

income and foreign income appears to be an important determinant of trade 

balance in the long-run.  

(Shawa & Shen, 2013), this study employed the Ordinary Least Square 

method (OLS) under the E-View 7.1 software to estimate the relationship 

between Tanzanian trade balance and its determinants to annual data for the 

period 1980-2012. They results that the major determinants of trade balance 
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for Tanzania are foreign direct investment, Human capital development, 

Household consumption expenditure, Government expenditure, Inflation, 

Natural resources availability and foreign income. Therefore, policy 

formulation should base on them in order to improve the trade balance in 

Tanzania. 

(Saqib, 2013), The study examined the long-term relationship between 

fluctuation of exchange rate and trade balance in Saudi Arab. Employing the 

Purchasing Power Parity (PPP) model for the period of 1980 – 2008.The 

researcher came up to a significant long run relationship between the 

exchange rate fluctuation and trade balance for Saudi Arab in the long run 

but not in the short-run.  

(Ray, 2012), The study identified the long and short-term relationship 

between the trade balance, real effective exchange rate, domestic 

consumption, foreign direct investment and foreign income in the case of 

India, over the period 1972-1973 to 2010-2011, by using several econometric 

techniques and tools like Augmented Dickey Fuller test, Johansen 

Cointegration test and VECM, OLS have been used to observe long run as 

well as short run causality among different macro-economic variables. The 

researcher has found accepted evidence that real effective exchange rate, 

FDI, domestic consumption and foreign income and foreign direct 

investment have significant positive impact on balance of trade whereas 

domestic consumption and real effective exchange rate impacted negatively 

on balance of trade in India.  

(Waliullah & al, 2010),They have examined the short and long-term 

relationship between the balance of trade, income, money supply, and real 

exchange rate in the case of Pakistan’s economy by applying the bound 

testing ARDL, that data used were annual covering the period of 1970-

2005.They found that the findings provide clear and strong evidence that 

money supply and income play a main role in specifying the behavior of the 

trade balance, and the exchange rate regime can help get better the trade 

balance but will have a slight influence than growth and monetary policy. 

(Duasa, 2007),The researcher has analyzed the long and short-term 

relationship between the trade balance, real exchange rate, income and 

money supply in the case of Malaysia, by using the bound testing ARDL to 
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annual data covering the period of 1974 to 2003. The researcher came up to 

clear and strong evidence that income and money supply do play a role in 

figuring out the long-run behavior of the Malaysian balance of trade, however 

there is no relationship between the trade balance and real exchange rate. 
  

3. Methodology and Data 

3.1 Methodology 

We used the auto regressive distributed lag approach (ARDL) in this 

study so as to answer the problem presented about the determinants of the 

trade balance during the period (1980-2017). 

3.1.1 An ARDL Approach: It is used in determining the long run 

relationship between series with different order of integration (Pesaran and 

Shin, 1999, and Pesaran et al. 2001). The reparameterized result gives the 

short-run dynamics and long run relationship of the considered variables 

(Nkoro & Uko, 2016, p. 68). This method has definite advantages in contrast 

to other cointegration procedures since it can be used regardless of whether 

the underlying variables are I(0), I(1) or fractionally integrated. Therefore, 

the bounds test excludes the uncertainty associated with pre-testing the order 

of integration. Secondly, it can be used in small sample sizes, whereas the 

Engle–Granger and the Johansen procedures are not reliable for relatively 

small samples. Taking into account that our sample size is limited with a total 

of 38 observations only, conducting bounds test will be appropriate. (Ali, 

2017, p. 10) 

3.1.2Variables of Study:In order to explain the determinants of the trade 

balance in Algeria during the period (1980-2017), the proposed model relies 

on the trade balance as a dependent variable and on five independent 

variables (economic growth, real effective exchange rate, the natural 

resources availability, government expenditure, foreign direct investment), 

we clarify these variables as follows: 

 Trade Balance (TD): It is measured as the ratio of the value of exports 

(X) to the value of imports (M) (ONAFOWORA, 2003, p. 3), and it is 

measured in this way to avoid negative values in the case of deficit, where 

if the ratio is greater than one there is a surplus, but if it is limited between 

one and zero, it means that there is a deficit in the trade balance. 
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 Economic growth: This indicator is measured by the evolution of the 

value of per capita gross domestic product GDP, we symbolized it 

(PER) .We expect a positive correlation between this indicator and the 

dependent variable. 

 Real effective exchange rate (REER): It is the nominal effective 

exchange rate (a measure of the value of a currency against a weighted 

average of several foreign currencies) divided by the deflation of prices or 

index of costs. (The World Bank, 2012, p. 277).The decline in the REER 

reflects the reduction in the cost of producing domestic goods and an 

increase in export competitiveness capacity, while the increase in REER 

implies that exports become more expensive and imports become cheaper; 

thus, an increase indicates a loss in trade competitiveness capacity (Falk, 

2008, p. 7).We expect a positive correlation between this indicator and the 

dependent variable. 

 The natural resources availability: In our study, we relied to show this 

availability on the evolution of hydrocarbon exports as a percentage of 

total Algerian exports, and its symbol (HYD).The expected correlation 

between this indicator and the dependent variable is positive; the more 

availability of the natural resources has a positive effect on the trade 

balance. 

 Government spending (G): We expect an inverse relationship between 

the government spending and the dependent variable; so the increase in 

government spending, especially in the non-productive sectors, will lead 

to a negative impact on the trade balance. 

 Direct Foreign Investment (FDI): Since foreign direct investment helps 

to improve trade, especially if the inducements of multinational 

companies are to export, we expect a positive relationship, this 

relationship may also be negative due to the high import of intermediate 

goods; and if the goal is to cover local needs. However, in this study, we 

assume a positive relationship between FDI and balance of trade. 

3.2 Data: This study use annual time series covering the period from 1980 to 

2017. The data and statistics were obtained from the World Bank statistics 

and data, the evolution of these variables during the study period as follows: 
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3.2.1 Balance of the Trade Balance (TB): We note From Figure1 that 

during the period 1980-1998, the Algerian trade balance recorded at the 

beginning of this period a slight deficit to a balance at its end. From 1985 to 

the end of this period, we observed a surplus in the trade balance, and its 

continued rise despite the existence of many crises underwent by the Algerian 

economy, especially the oil crisis of 1986 and the political and security crisis 

in the nineties, and this is mainly due to Algeria's strong reforms to restore 

internal and external balances under the auspices of both the international 

monetary fund and the World Bank. During the period 1999-2017, the 

Algerian trade balance achieved a continuous and low surplus compared to 

the previous period due to the high oil prices and the rapid rise of the import 

bill, to record a deficit at the end of the period due to the impact of the high 

import bill in light of the decline in oil prices after 2014. 
 

Fig.1. The evolution of trade balance in Algeria during the period(1980-2017) 

 

Source: outputs eviews10 
 

3.2.2 Economic Growth (PER): Figure 2 shows the evolution of this 

indicator over two phases. From 1980 to 1994, there was a continuous decline 

in per capita income due to the repercussions experienced by Algeria as a 

result of low oil prices and troubles. During the period 1995-2017, it noticed 

a remarkable increase as a result of the reforms adopted and the development 

programs carried out by Algeria starting in 2001 to cope with the oil price 

boom, and this latter had a clear impact on the increase in per capita from 

gross domestic product. 
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Fig.2. Evolution of economic growth (real per capita GDP) during 1980-2017 
 

 
Source: outputs eviews10 

 

3.2.3  Real effective exchange rate: In Figure 3 we note that there are two 

stages of the development of this indicator, the first of which was in the period 

1980 to 1991, which although the real effective exchange rate was high, 

especially in 1985, it cannot be taken into account the relationship between 

the real effective exchange rate and the real value of the dinar due to Algeria's 

adoption of a fixed exchange rate regime, thus the exchange rate policy was 

not effective in that period, and then it declined and continued to decline until 

1991  . From 1991 to 2017, the real effective exchange rate in Algeria 

stabilized at around 100 pips as a result of monetary policy objectives during 

this period, which in theory backed up the competitiveness of the Algerian 

economy.  
 

Fig.3. Evolution of the real effective exchange rate in Algeria during 1980-2017 
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Source: outputs eviews10 
 

3. .2 4 Abundance of Natural Resources (HYD): From Figure (4), we note 

that the high percentage of the contribution of hydrocarbon exports to the total 

Algerian exports, which exceeded 92% during the study period because the 
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Algerian economy is completely based on hydrocarbon exports and the 

weaknesses of the exports out this sector. 
 

Fig.4. Evolution of the hydrocarbon exports as a percentage of total exports in 

Algeria during 1980-2017 

 
Source: Based on outputs eviews10 

 

3. .2 5 Government Expenditure: Figure 5 shows the continuous rise in 

government expenditure in Algeria during the study period, especially in 

the recent period, due to Algeria's adoption of huge development plans 

based on its own oil surpluses starting in 2001. 
 

Fig.5. Evolution of government expenditure in Algeria during 1980-2017 

 

Source: outputs eviews10 

3. .2 6 Direct foreign investment: We note in Figure 6 that the net foreign 

direct investment in Algeria is limited and fluctuating during the study period, 

due to the weak indicators of the attractiveness of the Algerian economy to 

foreign direct investment. 

Fig.6. Development of net foreign direct investment in Algeria during 1980-2017 
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Source: outputs eviews10 

4. Results and Discussion 

4.1 Time series Stationary test 

Table 1.Unit root tests for Stationary 
UNIT ROOT TEST  RESULTS  TABLE (ADF)      

NullHypothesis: the variable has a unit root      

 At Level        

  FDI G HYD PER REER TB  

With Constant t-Statistic -2.3750 0.6735 -2.6583 -0.6859 -1.8089 -0.7603  

 Prob. 0.1555 0.9898 0.0909 0.8371 0.3702 0.8185  

  n0 n0 * n0 n0 n0  

With Constant 

& Trend 
t-Statistic -3.6347 -1.1825 -2.7019 -1.4238 -1.6787 -0.9886  

 Prob. 0.0403 0.8992 0.2417 0.8366 0.7394 0.9335  

  ** n0 n0 n0 n0 n0  

Without 

Constant & 

Trend 

t-Statistic -0.8191 1.5645 -0.5982 1.0766 -3.6578 -0.4138  

 Prob. 0.3541 0.9687 0.4514 0.9234 0.0006 0.5274  

  n0 n0 n0 n0 *** n0  

 At First Difference       

  d(FDI) d(G) d(HYD) d(PER) d(REER) d(TB)  

With Constant t-Statistic -6.2817 -2.5669 -6.3651 -3.1996 -3.5540 -4.3296  

 Prob. 0.0000 0.1091 0.0000 0.0282 0.0130 0.0016  

  *** n0 *** ** ** ***  

With Constant 

& Trend 
t-Statistic -6.2196 -3.4334 -6.2794 -3.3340 -5.2614 -4.9246  

 Prob. 0.0001 0.0627 0.0000 0.0770 0.0009 0.0017  

  *** * *** * *** ***  

Without 

Constant & 

Trend 

t-Statistic -6.3461 -2.1286 -6.3216 -2.9818 -2.9983 -4.3942  

 Prob. 0.0000 0.0337 0.0000 0.0040 0.0040 0.0001  

  *** ** *** *** *** ***  

 Notes: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant 

Source: outputs eviews10 

We conclude from Table 1 that the trade balance (TB) series is 

nonstationary at the first level I (0) (i.e. the presence of the unit root) 

-800,000,000

-400,000,000

0

400,000,000

800,000,000

1,200,000,000

1,600,000,000

2,000,000,000

2,400,000,000

2,800,000,000

3,200,000,000

1980 1985 1990 1995 2000 2005 2010 2015

fdi



 

 

 The Determinants of Algerian Trade Balance using an ARDL Approach 
 

218 

according to the ADF test, because the probability values are greater than 0.1 

and in all cases (fixed limit, fixed limit and  general direction, without fixed 

limit and general direction) The TB series becomes stationary when the first 

difference is taken, which means rejecting the null hypothesis and accepting 

the alternative hypothesis, as the time series of both government spending 

(G) and economic growth (PER). While the rest are stationary based on 

ADF at the original level of data I (0) and when the first difference I (1) is 

taken (i.e., there is no root). Since the series contain a combination of I (0) 

and I (1), the suitable way to study the equilibrium relationships long-term is 

an ARDL approach. 

4.1.1Testing the appropriate gaps of the model: One of the most commonly 

used methods for selecting the appropriate gap is the use of information 

functions, of which these functions are SIC and AIC function, and according 

to this case and through Figure 7, the model that has chosen according to 

ARDL method is from the rank  (4,4,4,3,2,3) according to the optimal 

slowdown test and based on the AIC criterion )Akaike time lag criterion(,this 

means that the dependent variable (TB) has four degrees of delay, and similar 

to the variables (real effective exchange rate, Economic growth and foreign 

direct investment ). The variable of natural resources abundance has one 

degrees of delay, but the government spending has two degrees of delay. 

Fig.7. Testing the appropriate gaps of the model 

 
Source: outputs eviews10 

The model takes the following formula: 
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Akaike Information Criteria (top 20 models)

𝚫TB𝐭 = 𝐜 + ∑ 𝛃𝟏𝐢
𝟒
𝐢=𝟏 ∆TB𝐭−𝟏 + ∑ 𝛃𝟐𝐢

𝟒
𝐢=𝟏 ∆𝐑𝐄𝐑𝐭−𝟏 + ∑ 𝛃𝟑𝐢

𝟒
𝐢=𝟏 ∆𝐏𝐄𝐑𝐭−𝟏 +

∑ 𝛃𝟒𝐢
𝟑
𝐢=𝟏 ∆HYD𝐭−𝟏 + ∑ 𝛃𝟓𝐢

𝟐
𝐢=𝟏 ∆G𝐭−𝟏 + ∑ 𝛃𝟔𝐢

𝟑
𝐢=𝟏 ∆FDI𝐭−𝟏 +∝𝟏 TBt−1 +

∝𝟐 REER +∝𝟑 PERt−1 +∝𝟒 HYDt−1 +∝𝟓 Gt−1 +  ∝𝟔 FDIt−1+𝛆𝐭  
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Where: Δ:refers to the differences of the first order, c:fixed term, t:direction 

of time,   𝛆𝐭 : random error ,) 𝛃𝟏, 𝛃𝟐, 𝛃𝟑, 𝛃𝟒, 𝛃𝟓, 𝛃𝟔 ):short-term correlation 

coefficients (correction of error),  (∝𝟏, ∝𝟐, ∝𝟑, ∝𝟒, ∝𝟓, ∝𝟔 ( : long-term 

relationship coefficients. 

The null and alternative hypothesis of the model is: 

H0: ∝1 = , ∝2 = , ∝3 =∝4 =∝𝟓=∝𝟔=0 (i.e. the long run relationship does not 

exist, against the alternative hypothesis H1: ∝1 ≠ ∝2 ≠ ∝3 ≠ ∝4≠ ∝𝟓≠∝𝟔≠0( 

4.1.2 Cointegration Test and error correction model according to 

ARDL: After determining the rank ARDL (4,4,4,3,2,3) we can now extract 

the equation of long-term equilibrium and short-term response between 

independent and dependent variables, as it is shown on the tables (2, 3). 

 In order to verify the null hypothesis (the lack of common integration 

between the studied variables), we have to move towards conducting a 

“border test”. As in Table 2, the results of the bottom of the table denies the 

null hypothesis, which states that there is no common integration relationship 

between the variables studied, because the calculated value of the test (F) of 

( 8.130258) is greater than the highest value 4.15, which means that there is 

common integration relationship between the variables studied. 

Consequently, we reject the null hypothesis and accept the alternative 

hypothesis (the existence of a long-term equilibrium relationship). 

The long-term parameters according to the results of the top part of 

table 1 indicate a significant effect of the real effective exchange rate, 

economic growth, abundance of natural resources and government spending 

on the Algerian trade balance during the study period at a 1% probability 

level for the first three variables, but the natural resources abundance was at 

the level of 10%. However, the increase in the real effective exchange rate 

by one unit leads to a decline in the Algerian trade balance by more than 

0.44% in the long term, which is consistent with the hypothesis of the study, 

although Algerian exports outside the hydrocarbons represent a very small 

percentage from the total exports, as well as the exports of the hydrocarbon 

sector are not related to the price competitiveness of the country's economy, 

but they are subject to the OPEC logic in terms of oil production quotas and 

long-term contracts for natural gas, and their price is determined in 

international markets. The increase in economic growth (per capita GDP) in 
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one unit leads to a decline in the trade balance by more than 0.10% and it is 

contrary to the study hypothesis and the previous studies, but compatible with 

the reality of the Algerian economy because the increase in per capita will 

lead to an increase in effective aggregate demand, and this in turn affects the 

increase in the import bill due to the inability of the Algerian economy to 

meet or cover this demand. The effect of the abundance of natural resources 

was negative, i.e., if the exports of hydrocarbons increased by one unit, the 

trade balance in the study period decreased by 9.13% and it is contrary to the 

study hypothesis, but it is compatible with the reality of the Algerian 

economy, so the increase in the volume of Algerian exports has increased, 

and these revenues have inflated the import bill at a rate that exceeds the 

increase in exports consequently the relationship was inverted. 

The impact of government spending on the Algerian trade balance was 

also negative, so when the government spending increased by one unit, the 

trade balance decreased by 0,0847E-12%, and therefore the relationship 

contrary to the hypothesis presented but compatible with the Algerian 

economic reality, because the increase in government spending In recent 

decades, the consumer demand has been stimulated as a whole, encouraging 

imports to cover this demand. The relationship between them has been 

inverse, and the foreign direct investment has no significant effect on the 

trade balance, and it is economically accepted because it is less important 

into the Algerian economy. 
 

Table 2. Cointegration Test according to ARDL method 

     
     Levels Equation 

Case 2: Restricted Constant and No Trend 

     
     Variable Coefficient Std. Error t-Statistic Prob.    

     
     REER -0.004481 0.000455 -9.851105 0.0000 

PER -0.001011 0.000205 -4.926325 0.0008 

HYD -0.072970 0.038603 -1.890273 0.0913 

G -8.47E-12 2.61E-12 -3.238659 0.0102 

FDI 6.46E-11 6.65E-11 0.972172 0.3564 

C 14.28036 3.682761 3.877623 0.0037 
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EC = TB - (-0.0045*REER  -0.0010*PER  -0.0730*HYD  -0.0000*G + 

0.0000*FDI  

        + 14.2804 )   

     
     F-Bounds Test NullHypothesis: No levelsrelationship 

     
     Test Statistic Value Signif. I(0) I(1) 

     
     

   

Asymptotic: 

n=1000  

F-statistic  8.130258 10%   2.08 3 

K 5 5%   2.39 3.38 

  2.5%   2.7 3.73 

  1%   3.06 4.15 

ActualSample Size 34  

FiniteSample: 

n=35  

  10%   2.331 3.417 

  5%   2.804 4.013 

  1%   3.9 5.419 

   

FiniteSample: 

n=30  

  10%   2.407 3.517 

  5%   2.91 4.193 

  1%   4.134 5.761 

     
     Source: outputs eviews10 

The (ARDL) test indicates that there is a significant long term 

relationship. The expression of this relationship in addition to the short-term 

relationship is shown in table 3 "error correction model", as it is clear from 

the table that the error correction coefficient of negative and significant value 

of (-1.233422) and with significant level Much less than 1%, i.e. there is a 

co-integral relationship between the studied variables, that is, a long-term 

equilibrium relationship between the studied variables in the short term. As 

we can see through the results that the negative and significant value of the 

error correction coefficient finds out the speed of return of trade balance 

variable towards its long-term equilibrium value in each time period of the 

imbalance year of the period (t-1) estimated (-1.23), Which is a relatively 

high adjustment factor, with other words when the Algerian commercial 
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balance during the short term in the previous period deviates from its long-

term equilibrium value, the equivalent of 123% of this imbalance in period 

(t) is corrected until it reaches To balance in the long term after less than one 

year. 

The results of the short-term response that there is a short-term response 

that goes from independent (interpreted) variables to the dependent variable. 

This corresponds to reality, so many phenomena do not respond immediately 

to their determinants but they should be the result of historical accumulations, 

which made the coefficient of determination very sufficient to explain the 

model by more than 96%. 

Table 3. ARDL error correction model 

ARDL Error Correction Regression  

Dependent Variable: D(TB)   

Selected Model: ARDL(4, 4, 4, 1, 4, 2)  

Case 2: Restricted Constant and No Trend  

Date: 03/22/19   Time: 11:13   

Sample: 1980 2017   

Included observations: 34   

     
     ECM Regression 

Case 2: Restricted Constant and No Trend 

     
     Variable Coefficient Std. Error t-Statistic Prob.    

     
     D(TB(-1)) 0.173504 0.096759 1.793164 0.1065 

D(TB(-2)) 0.426059 0.112935 3.772619 0.0044 

D(TB(-3)) 0.915793 0.127106 7.204972 0.0001 

D(REER) -0.006054 0.000899 -6.734045 0.0001 

D(REER(-1)) -0.001765 0.000997 -1.771656 0.1102 

D(REER(-2)) -0.003820 0.001224 -3.120871 0.0123 

D(REER(-3)) 0.009731 0.001174 8.287482 0.0000 

D(PER) -0.001180 0.000274 -4.299748 0.0020 

D(PER(-1)) 6.46E-05 0.000349 0.184932 0.8574 

D(PER(-2)) 0.002564 0.000336 7.635338 0.0000 

D(PER(-3)) 0.001525 0.000357 4.269949 0.0021 

D(HYD)  0.038565 0.016497 2.337755 0.0442 
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D(G) -1.40E-11 4.09E-12 -3.417596 0.0077 

D(G(-1)) -8.20E-13 5.60E-12 -0.146397 0.8868 

D(G(-2)) 2.56E-11 5.94E-12 4.315027 0.0019 

D(G(-3)) 1.62E-11 5.46E-12 2.975406 0.0156 

D(FDI) -1.28E-11 1.92E-11 -0.669569 0.5199 

D(FDI(-1)) -1.17E-10 2.20E-11 -5.301438 0.0005 

CointEq(-1)* -1.233422 0.126644 -9.739251 0.0000 

     
     

R-squared 0.968475     Meandependent var -0.004607 

Adjusted R-squared 0.930646     S.D. dependent var 0.242100 

S.E. of regression 0.063758     Akaike info criterion -2.368123 

Sumsquaredresid 0.060975     Schwarz criterion -1.515156 

Log likelihood 59.25808     Hannan-Quinn criter. -2.077237 

Durbin-Watson stat 3.093650    

     
     Source: outputs eviews10 

4.2 Residual Diagnostics 

4.2.1  Contrast variation:The problem of Contrast variation of errors affects 

the efficiency of the parameters, i.e., it has no less variance than all the 

estimated parameters available, which affects the testing of the hypotheses of 

this model, and the most important tests for detecting this problem are the 

ARCH test, shown in Table 3. The model is free of variance problem, which 

is confirmed by the probability values of Fisher test (0.3710) in Table 4, 

respectively, which exceeds the 5% level of significance which leads to the 

rejection of the null hypothesis, Thus, the estimated parameters are efficient 

which gives reliable results attached to the hypothesis test. 

Table 4. Contrast variation test 

Heteroskedasticity Test: ARCH   

     

F-statistic 0.824228     Prob. F(1,31) 0.3710 

Obs*R-squared 0.854680     Prob. Chi-Square(1) 0.3552 

     
Source: outputs eviews10 

4.2.2  Residual distribution test: Through Figure 4 and using the (Jarque-

Bera) test,  we make sure that the residue are distributed naturally, What 
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confirms this is the probability of (Jarque-Bera) Which is equal to 0.757072 

which is greater than the 5% significant level. 
 

Fig8. Residual distribution test 

 
Source: outputs eviews10 

4.2.3  Stability Test: In order to make sure that the data used in this study 

are free of any structural changes in it, one of the appropriate tests should be 

used for the most important: Cumulative sum of recursive residuals CUSUM, 

As well as the cumulative sum of squares of recursive residuals (CUSUM of 

Squares) .These tests are one of the most important tests to show the stability 

of the parameters in the short and long term, and if we use either of the two 

tests will give a graph showing the aggregation of errors, in Figures (9 and 

10); Note that the aggregate values or the CUSUM is a median line (within 

confidence limits) in the sense that the estimators are constant over time (i.e., 

they do not differ) at a 5% level of significance. i.e. we do not have more 

than one equation which confirms that (variables are stable over the time 

period under study), as well as the CUSUM of Squares, it is also an 

intermediate line located within the boundaries of the critical zone 

(confidence boundary) , but the two lines are parallel (i.e., not far apart) as in 

the first test. Finally, we can be deduced from these tests that there is stability 

and harmony in the model between the results of the long and short term.  
 

Fig 9. Cusum stability test of the model 

 
Source: outputs eviews10 
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Fig 10. Cusum of squares stability test of the model  

 
Source: outputs eviews10 

5.CONCLUSION 

In this study, we explained by using a standard model the determinants 

of the trade balance of Algeria in the period 1980-2017, and it was found that 

there was an effect for all study variables except foreign direct investment, 

by using the ARDL method The results are consistent with the reality of the 

Algerian economy. 

From the above statistically and economically estimated model, it can 

be concluded that: 

 There is a statistically significant effect of the real effective exchange rate, 

economic growth, abundance of natural resources, and government 

expenditure on the balance of trade balance of Algeria in the period 1980-

2017, i.e., it is its determinants in Algeria, noting the non significance of 

the impact of foreign direct investment; a long-term equilibrium 

relationship was confirmed by having a common integration between the 

study variables; 

 It was also found that the influential study variables have a statistical 

significance in their past and present times; 

 It was also clear from the stability test of the model, that there is stability 

in the long and short term, and this shows that independent variables in the 

model explain the evolution of the balance in the long and short term. 

 From the coefficient of determination, it was found that the independent 

variables account for more than 96% of the changes in the trade balance; 

 The main determinant of the trade balance in Algeria during the study 

period is the abundance of natural resources, which corresponds to the 
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reality as The Algerian economy is rentier; 

 Finally, it can be said (compared to previous studies) that the determinants 

of the Algerian trade balance differ from many developing and developed 

countries because of the different nature of their economy, and that the 

impact of these determinants on the trade balance was also different. 
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Abstract:  

This study attempts to explore the factors that encourage the 

entrepreneurial activities of women in three Maghreb countries: Algeria, 

Morocco, and Tunisia. The results will be useful to academics, theorists in 

the field of entrepreneurship, as well as practitioners and business creation 

devices in this region.  

To do that, the panel data analysis has been used to estimate the 

relationship between the rate of female entrepreneurs and a set of explanatory 

variables associated to gender and some macro-environmental variables. The 

findings show that the impact of the labour force participation rate of women 

and the level of schooling is positive for the creation of women-led 

businesses, while the effect of the fertility rate and the inequality index is 

negative.  
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1. Introduction 

According to the OECD report (2014), the economies of the MENA 

region have the lowest proportions in the world in terme of employed women 

and female entrepreneurs. Moreover, the lowest level of female total early 

stage entrepreneurial activity (TEA)1 may be observed in the MENA 

countries (Kelley, 2013), whose female entrepreneurship participation 

remains lower than that of low-income countries in Asia, Latin America and 

the Caribbean (Reynolds 2010).According to GEM report (2009), the female 

TEA prevalence rates are 13.4, 11.7 and 5.1 for Algeria, Morocco, and 

Tunisia respectively (GEM, 2010).  

In fact, the Maghreb participation in the previous GEM surveys was 

limited and irregular, which makes impossible to observe the evolution of 

women's entrepreneurship activity over time2. In recent years, some studies 

have examined the issue of women entrepreneurs in the MENA region, but 

few have covered the Maghreb region. This is mainly due to the lack of 

regional data on the activity of women entrepreneurs (Cawtar, 2007; Cawtar, 

2015).In this context, a study conducted by Touzani (2015) for the case of 

Tunisia shows that contextual factors such as poverty, corruption and war in 

neighbouring states could significantly affect the decision to create 

businesses. Another study by Salmane et al., (2011) shows that woman’s 

businesses in Morocco are often affected by administrative obstacles and 

gender-based discrimination. 

Taking into account the multiple socioeconomic effects of women 

entrepreneurship highlighted in the literature, the aim of this article is to 

identify and analyse the macro-level gender factors that encourage or 

hinder women to develop new businesses in the three countries (Algeria, 
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Tunisia, and Morocco) of the Maghreb region.  

However, the business environment in this region seems to be 

unfavourable to business creation. According to the Doing Business report 

(2018), Algeria ranks 166th out of 190 countries, far below its performance 

compared with the rest countries of the Maghreb. Tunisia and Morocco are 

ranked 88th and 69th respectively. 

The remainder of the paper is organized as follows: in the section 2, we 

present the general framework of the literature on female entrepreneurship 

by focusing on the environmental determinants of entrepreneurship, the 

gender determinants, female entrepreneurship in the Maghreb region, and the 

formulation of the research hypotheses. Furthermore, the adopted 

methodology is explained in the section 3, while the 4th section contains the 

obtained results, discussion, and the perspectives and limitations of this 

study. The conclusion is reported in the section 5.  

2. Literature review 

2.1 Female entrepreneurship 

However, the number of women-led businesses in MENA countries 

remains among the lowest in the world. Women own in the formal 

sector approximately 37% of businesses globally (VanderBrug, 2013), but a 

survey conducted by the World Bank during the period 2003-2010 shows that 

the number of women-led businesses in MENA countries does not surpasses 

15% of businesses (Cawtar, 2015).  

Basically, the role of the woman in the MENA region as a mother and 

a caretaker is a fundamental cultural principle. Therefore, the priority seems 

to be given to the family rather than to any commitment in public and 

economic sphere. 

In their study, Dechant et al. (2005) conclude that in two Gulf countries, 

Oman and Bahrain, the motivating factors which drive women business 

owners vary according to the circumstances of each country, but they are 

characterized basically by pull factors (economic and independence 

motivations). Similarly, Naser et al. (2009) report that women in Golf 

countries choose entrepreneurship for the raison of self-fulfilment willing to 

upgrade their socio-economic status in the society. On the other hand, Hattab 

http://www.ifc.org/wps/wcm/connect/a4774a004a3f66539f0f9f8969adcc27/G20_Women_Report.pdf?MOD=AJPERES
https://hbr.org/search?term=jackie%20vanderbrug
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(2012) concludes that women entrepreneurs in MENA countries can be 

described as educated, with post-secondary degrees or higher, between the 

ages of 25 and 44, married and live in urban areas. 

In Latin American countries where economic conditions are relatively 

similar to those in the MENA region, gender differences are still significant. 

Clearly, opportunities and incentives are unfavourable for women to get into 

business (Terjesen & Amorós, 2010). In the same context, Elam and Terjesen 

(2008) demonstrate that female entrepreneurship rates are affected by both 

soft institutions (values, beliefs and expectations) and hard institutions 

(institutionalized norms and practices). Specifically, in the MENA region, 

women encounter the influence of cultural values and stereotypes that 

demotivate the development of their businesses (Touzani et al., 2015; Jamali 

et al., 2005; Naser et al., 2009). 

2.2 Environmental determinants  

At the macro level, environmental factors play a key role in the decision 

of starting businesses and expanding them. In fact, individuals make 

decisions to exploit entrepreneurial opportunities by taking into account the 

environment characteristics in which they operate. Researchers highlight the 

environmental factors that can promote or discourage the act of 

entrepreneurship. For example; Gnyawali and Fogel (1994) propose five 

categories in their model: government policies, socioeconomic conditions, 

entrepreneurial and business skills, financial assistance, and non-financial 

assistance. Verheul et al., (2006) have introduced another list of 

entrepreneurship determinants in which they distinguish between economic, 

demographic, institutional, technological, and cultural factors. 

In addition, regarding economic factors, the study of Smallbone and 

Welter (2001) shows the existence of a positive relationship between 

entrepreneurial decisions and personal incomes. A positive effect of GDP per 

capita on firm creation was also found by Noorderhaven et al., (2004) who 

used data from 15 European countries for the period 1978-2000.With respect 

to demographic factors, countries with a rapidly growing population tend to 

have a growing number of entrepreneurs, while countries with a low growth 

of population tend to have a decreasing number of entrepreneurs (Audretsch, 

2002).On the other hand, new technologies provide good opportunities for 
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business creation (Wennekers et al., 2002) and promote the development of 

new products and services. Information and communication technologies 

allow businesses to benefit from low transaction costs as well as competitive 

advantages. 

2.3 The determinants of gender 

Indeed, very few entrepreneurial studies have examined gender factors. 

In their study, Verheul et al. (2006) propose a list of determinants of 

entrepreneurship from different streams of research. Their two gender factors 

used are maternity leave program and female labor force participation. The 

both factors are found to influence women entrepreneurial activity rate. In 

the same way, Kebeissi (2010) examines the impact of gender variables on 

the level of women entrepreneurial activity in 44 countries during the period 

1999-2004. Out of the five examined variables, the author concludes that 

female educational attainment, women's economic activity, female earnings 

ratio and fertility rate are statistically significant in all equations. 

Consequently, we build basically on this last study for the preparation of the 

empirical part. 

2.4 Female entrepreneurship in the Maghreb 

To our knowledge, there are no macro level studies done on the 

determinants of female entrepreneurship in the Maghreb region. According 

to the National Commercial Registry Centre of Algeria, Algerian women 

managers registered less than 6% of businesses at the end of 2014. A study 

of a sample of 1228 women entrepreneurs in five MENA countries reveals 

that the majority of Tunisian women are married (72%) with an average of 

1.8 children. They run individual businesses and are the most employment 

creators (Cawtar, 2007). In MENA countries, Algeria has the least favorable 

attitudes towards entrepreneurship; only 57% of Algerian adults perceive 

entrepreneurship as a good career choice (GEM, 2010). On the other hand, 

traditional cultural norms which assign roles and responsibilities to women 

in the Maghreb shape patterns of thought and very often influence 

perceptions and attitudes towards the creation of businesses. Essentially, 

cultural norms and values are very dominant in the Arab Muslim countries, 

and as a result, the phenomenon of women entrepreneurship is being 
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influenced (Jamali et al., 2005). 

2.5 Gender variables 

The current study is inspired from the study of Kebeissi (2010) and 

Verheul et al. (2006). It is limited to the availability of data in the three 

countries of the Maghreb. So, it examines the impact of four gender variables: 

female education, female empowerment, fertility rate, and labor force women 

participation.  

2.5.1 The level of female education 

The education system has greatly improved in the region over the past 

30 years. In the Maghreb, education is compulsory and free for both males 

and females up to the university. Gender inequality has been eliminated in 

education, and there are now more women than men enrolling at the 

university. In contrast to the major improvements recorded in education, 

women have very limited employment opportunities. In general, the literature 

reports contradictory results about the education effect on entrepreneurship. 

For instance, blanch flower (2001) shows that the level of education has a 

negative impact on the probability of selecting self-employment. The same 

author explains that highly trained individuals may not take any risk 

associated with entrepreneurship; it was argued that educated individuals are 

likely to be salaried employees (Van Der Sluis et al., 2005). 

On the other hand, the results of a study led by Jiménez et al. (2015) 

show that individuals with higher education may increase the level of formal 

entrepreneurship. Likely, in a longitudinal study, Dolinski et al. (1993) 

conclude that entrepreneurship entry grows with the increase of the level of 

educational attainment. Accordingly, women with some higher education 

experience are most likely to start a new business (Minniti, 2009). 

The first hypothesis that will be tested is follows: 

Hypothesis n°1: Women education level has a positive influence on the 

female entrepreneurship activity in the Maghreb region. 

2.5.2 Gender empowerment 

All Maghreb countries have implemented reforms and programs to 

support business creation equally between men and women. For example, in 

Algeria, young women benefit without any gender discrimination from 

considerable financial resources within the framework of the mechanisms of 
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ANSEJ, CNAC and ANGEM3.  

A report of the World Bank on the MENA zone, however, argues that 

laws that are gender-neutral and gender-blind may be less favorable to 

women and, by extension, to female entrepreneurship (World Bank, 2007). 

This report calls for a kind of a positive discrimination in favor of women. In 

this regard, the Gender Inequality Index (IIG) which is used to measure 

human development means that the higher the value, the larger the disparities 

between women and men. Therefore, the second hypothesis can be written as 

follows: 

Hypothesis n°2: Women empowerment has a positive influence on the 

female entrepreneurship activity in the Maghreb region. 

2.5.3 Female labour force participation 

The labor force participation rate of women in North Africa remains 

among the lowest in the world, estimated at 22.5% in 2015 (ILO, 2016). Far 

fewer women decide to enter the labor market than men in the Maghreb 

region, where the public sector is the most important employer. Women are 

more present in education and health. In 2010, 18% of women in the labor 

force were unemployed in MENA region, compared to 6% in the world; and 

on average 17% of women versus 68% of men are employed, which is 

considered by far the lowest rate of female employment in the world (OECD, 

2013). 

Considering the relative method of the measure of women 

entrepreneurship, women entrepreneurs are not only important because of 

their numbers, but also of their contribution to the diversity of 

entrepreneurship in the economy. In fact, women's participation in 

entrepreneurial activities may result from their growing participation in the 

labor market as a whole. In this sense, the increased proportion of women 

entrepreneurs can result from the discrimination in the labor market and 

problems of professional promotion "glass ceiling" (Carter and Marlow, 

2003). So, the third hypothesis that should be tested can be written as follow:  

Hypothesis n°3: The participation of women in the labor force positively 

influences the female entrepreneurship activity in the Maghreb region. 
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2.5.4 The fertility rate 

According to Bedidi et al. (2012), fertility in Tunisia has stopped 

declining since 1999 and seems to have stood at 2.1 children per woman, and 

in Algeria after reaching 2.2 in the first half of the 2000s; it has been rising 

steadily since then, reaching nearly 2.9 in 2010. Meanwhile, in Morocco, the 

replacement threshold was not yet reached, and the fertility continued to fall 

rapidly to 2.2.  

Indeed, women entrepreneurs with children face additional 

responsibility for childcare. In the Maghreb region, very often, grandmothers 

who help the working mothers in their double task. According to a survey 

conducted in Morocco, the majority of women entrepreneurs surveyed had 

more than one child and claim to have started their business when their 

children were still young, because their age did not have a negative influence 

on their entrepreneurial projects (Salmane, 2011).  

On the other side, several studies suggest that women tend to engage in 

entrepreneurship in order to gain time for their children (Williams, 2004). 

Minniti and Arenius (2003) suggest that low-income countries with high 

fertility rates tend to have relatively high levels of female firms, because of 

the flexibility they find in reconciling work and family life. Therefore, we 

formulate the hypothesis four as follows: 

Hypothesis n°4: The fertility rate positively influences the 

entrepreneurial activity of women in the Maghreb region. 

3. Methodology 

In view to infirm or confirm the formulated hypothesises, this study 

aims to identify and analyse at a macro-level the main gender factors to 

promote the female entrepreneurs by using panel data modelling for the case 

of three countries of the Maghreb region (Algeria, Tunisia, and Morocco). To 

do this, we will estimate the relationship between the rate of female 

entrepreneurs and a set of explanatory variables associated to gender (female 

education, female labour force participation, fertility, and gender 

empowerment), and to environment (GDP per capita, demographic growth, 

technology usage, and taxation). The data are related to Algeria, Tunisia and 

Morocco, and all the variables are observed throughout the period from 1998 

to 2015. 
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For the case of these three countries, and expressing the variables in 

terms of Nepierian logarithms, the econometric model can be written as 

follows: 
log (Y)it = α1 + α2log(SCO)it + α3log(PAR)it + α4log(FER)it +α5log(AUT)it + α6log(GDP)it 

+α7log(POP)it + α8log(INT)it + α9 log(IMP)it  + εit      [1] 

Where i: 1, 2, and 3 are related to Algeria, Tunisia and Morocco and t 

refers to the period from 1998 to 2015. However, the used variables are 

defined in table 1, descriptive statistics are given in table 2, and correlation 

matrix is presented in table 3 (see appendices).  

The equation [1] will be estimated by taking into account two kinds of 

models, the fixed effect model and the random effect model where their 

functional forms can be written as follow:   

• The fixed effect model: 

log(Y)it= vi + α1 + α2 log(SCO)it + α3 log(PAR)it + α4 log(FER)it +α5 log(AUT)it + 

α6log(GDP)it +α7 log(POP)it + α8 log(INT)it + α9 log(IMP)it  + εit [2]        

Where  vi  is  the specific fixed effect related to each country.  

• The random effect model: 

log(Y)it= α1 + α2 log(SCO)it + α3 log(PAR)it + α4 log(FER)it +α5 log(AUT)it + α6log(GDP)it 

+α7 log(POP)it + α8log(INT)it + α9 log(IMP)it  + (uit +vit)                                      [3] 

where εit= (uit +vit)      

3.1. The dependent variable 

This panel data analysis covers the period from 1998 to 2015 and 

concerns Algeria, Morocco and Tunisia. The dependent variable represents 

the annual activity of female entrepreneurship. In clearer terms, it represents 

the annual rate of registered female businesses in the total registered 

businesses. Taking into account the importance of its contribution to diversify 

the economy, female entrepreneurship is measured by “the relative method” 

(the share of women businesses in the overall businesses) (Verheul et al., 

2006). 

In this study, the data is obtained directly from the three business 

registration organisations of the countries (for Algeria: National Commercial 

Registry Centre; for Morocco, The Moroccan Office of Industrial and 

Commercial Property, for Tunisia: Ministry of Justice). Women-led 

businesses include all companies whose leader is a woman. As a result, 

individuals and informal companies are excluded from the study.  
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3.2. Explanatory variables 

For explanatory variables, data is collected from a variety of sources. 

Fertility rate, female labor force participation rate, GDP per capita, 

population growth rate, and internet usage rate are extracted from the World 

Development Indicators (WDI), provided by the World Bank. Gender 

empowerment index and female education rate are collected from the United 

Nations Development Organization (UNDP). In addition, Doing Business 

database was used to collect tax rates. 

In order to assess the gender determinants given in equation [1], we use 

adequate proxy indicators. The education level represents the percentage of 

women enrolled in secondary school. Gender empowerment is represented 

by an inequality index. It evaluates gender equality in a given country. The 

female labor force participation rate measures the share of working 

population in the age group of 16-64 in the economy currently employed or 

seeking employment. Finally, the fertility rate reflects the 

number of children that would be born to each woman if she were to live to 

the end of her child-bearing years. Whereas, the control variables are the 

environmental variables, namely: GDP per capita (economic factor); the 

growth rate of population (demographic factor); the tax rate (institutional 

factor), and the internet rate (technological development factor). 

4. The obtained results 

The method of generalized least squares (GLS) has been used to 

estimate the equation [2] and [3]. On the basis of the Hausman test (1978), 

the appropriate model to identify the main gender factors to promote the 

female entrepreneurship in the Maghreb region is the random effect model. 

Consequently, the obtained results are given below in table 4 (see 

appendices).  

The variables included in column (A) are those related to gender. We 

observe that the female education variable is positive and statistically 

significant at the level of 5%. This means that the education of women has a 

positive influence on female entrepreneurship. Concerning the variable of 

labor force participation rate, its influence appears positive and very 

significant as well (at 1%).  

Contrary to the formulation of hypothesis 4, the fertility variable 
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appears with a negative sign. This variable is significant at the level of 1% 

and means that the case that having more children would decrease the 

likelihood of engaging in an entrepreneurial activity. However, the gender 

empowerment variable is not significant in this regression. 

With respect to the columns (B), (C) and (D), the aim was to introduce 

at each stage a new control variable into the regression. The variable of 

education loses its significance this time, suggesting that its impact is less 

important, compared to other gender variables. In the three models, the 

fertility rate variable appears again negative and very significant. The same 

goes for the labor force participation rate, which remains positive and very 

significant. In addition, the gender empowerment variable is statistically 

significant at the level of 5% (column D), but with a negative relation which 

means that the entrepreneurial activity increases with the decline in the 

gender inequality index. It is important to remember that a decline in the 

index reflects an improvement in gender equality. On the other hand, the level 

of GDP per capita is positively related to female entrepreneurship and 

statistically significant in the three estimates. However, the coefficient 

associated to Internet (the variable of technological development) does not 

appear significant, neither in column D, nor in Column E.     

Finally, the introduction of all variables (in column E) shows that the 

both variables: labor force participation and gender empowerment are very 

significant at 1% level. The female labor force participation rate is positively 

related to female entrepreneurship, however, the association of the variable 

of gender empowerment is negative. These two results validate both the 

hypotheses 2 and 3. Concerning the fertility rate variable, the column shows 

that it is negative and statistically significant at the 5% level, and this leads 

us to reject the hypothesis n°4. However, female education variable does not 

appear significant in this model. 

Despite the hypothesis 1 is validated to a certain degree the female 

school rate variable is significant in the model (A), the impact seems to be 

less important on female entrepreneurial activity compared to the other 

gender variables. On the other hand, the only environmental variable that is 

statistically significant is the institutional variable. Taxation appears with a 
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negative sign, and therefore reflects relatively the unfavourable business 

climate to the creation of female businesses in the Maghreb. 

6. Discussion 

There is relatively a positive association between female education and 

the level of entrepreneurial activity. To some extent, the result is consistent 

with that of Kobeissi (2010). In her study, Kobeissi demonstrates the 

existence of a positive relationship between the two variables for both 

developed and developing countries and that education is a factor which 

favors the identification of entrepreneurial opportunities. In this sense, 

education improves individual skills for business creations (Honig, 2004) and 

cognitive skills would assess market opportunities (Detienne & Chandler, 

2004). 

In the same context, the authors Jiménez et al. (2015) testify that 

secondary education boosts entrepreneurial activity through the reduction of 

perceived risk, the strengthening of human capital and the acquisition of more 

self-confidence. At this level, the women of the Maghreb find in education a 

space for the development of knowledge that allows launching 

entrepreneurial activities. Similarly, the teaching of values and ideals in 

school could give them a sense of individual aspiration and a willingness to 

succeed. Furthermore, education enables the emergence of potential 

entrepreneurs who would be attracted by the immaterial benefits of 

entrepreneurship, such as independence and self-fulfilment (Jiménez et al., 

2015). In conclusion, according to a study covering eight Arab countries 

including Algeria and Morocco, women entrepreneurs are described as 

educated and holding post-secondary certificates or higher (Hattab, 2012). 

Regarding the female labor force participation, this variable positively 

influences entrepreneurial activity. Clearly, the rate of entrepreneurship 

increases with the growth of female labor force participation. Intuitively, if 

the women participation rate in the labor force -including both female 

employees and entrepreneurs-increases, it would systematically lead to an 

increase in the female entrepreneurship rate. This reasoning, however, 

contradicts that of Verheul et al. (2006) which rather explains a negative 

relationship between the two variables due to the large share of informal 

firms located in certain countries such as India and Russia. On the other hand, 
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Black et al. (2014) show that the participation rate of married women in the 

labor force is negatively correlated with metropolitan travel time. As a result, 

Patrick et al. (2016) admit that entrepreneurship would offer these women 

the opportunity to significantly reduce travel time by working from home and 

therefore benefit from flexible programme. 

The authors Mujahid and Zafar (2013) confirm that female education 

remains a key indicator of female labor force participation. At this stage of 

analysis, it turns out that the probability of women to participate in the labor 

force increases with the evolution of their level of education in the Maghreb. 

In this regard, we know that the population of working women has become 

increasingly educated in this region. And, their work would enable them to 

acquire know-how and experience that can be considered as potential assets 

for launching future projects (Taniguchi, 2002). In the Maghreb, despite the 

young educated female population tends to have a professional behavior that 

is close to that of men, a significant proportion is still obliged to invest in 

informal activities (Bouzina-Oufriha, 2016). Indeed, according to a recent 

study of the European Bank for Reconstruction and Development, the 

informal market accounts for a very large share of growth in Morocco (40% 

of GDP in 2014) where the informality is important among young people and 

women in rural areas perceive it as the only alternative to finding jobs 

(Zgheib, 2015). 

In the same vein, another category of active women that can positively 

influence the level of entrepreneurial activity is unemployment. Indeed, the 

latter is important among women in the region.  Large sums of money have 

been allocated to them through microcredits to create businesses in the image 

of the ANGEM in Algeria. Yunus (2007) testifies that the creation of 

businesses by women in Madagascar was mainly motivated by 

unemployment and poverty. 

With regard to fertility, the results of the various estimates show a 

negative and very significant association between the fertility rate and the 

entrepreneurial activity of women. However, Noseleit (2014) who uses 

instrumental variables obtains an opposite result. Also, Kobeissi (2010) finds 

that women with children rely on entrepreneurship to meet their different 
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needs. However, we deduce that in the Maghreb, woman entrepreneur is 

different in the sense that she is less inclined to entrepreneurship in the case 

of having more children. This picture is similar to the situation of women in 

OECD countries in the 1960s and 1970s when their entry into the labor force 

was accompanied by low fertility rates. The low interest of married women 

to entrepreneurship in the Maghreb can be justified by the difficulties faced 

in finding childcare centers, especially for those women who live outside the 

urban areas. Nevertheless, the size of Maghrebi families tends to be larger, 

and older girls tend to take care of their younger siblings and help 

do housework (Taniguchi, 2002), also often grandmothers help working 

mothers by raising their children. 

In a similar way, the empowerment variable has a negative effect on the 

activity of women entrepreneurs. In fact, gender equality and gender 

empowerment that are constitutionally approved in the Maghreb have 

eventually contributed to the growth of women's businesses. By way of 

comparison, the study of Kobeissi (2010) shows however contradictory 

results between countries.  

Male stereotypes of entrepreneurship can hinder women from 

attempting the idea of creating new businesses (Bird & Brush, 2002) in the 

absence of a regulatory framework that motivates their empowerment. 

Indeed, given the reality of the scarcity of women entrepreneurs in the 

Maghreb, female entrepreneurs should not be content with regulatory and 

legislative acts, but they need more institutional work aimed at changing 

perceptions and stereotypes. It is well known that cultural norms and values 

are very dominant in the Arab Muslim countries, and consequently the 

phenomenon of female entrepreneurship remains always influenced (Jamali 

et al., 2005). 

Our study focuses on gender variables, however, the role of 

environment remains a catalyst in entrepreneurial activities. Environmental 

factors demotivate the entrepreneurial act of women except the economic 

variable (GDP per capita). Using the example of 2008 (situated in the middle 

of the study period), GDP per capita was $4,041; $3,759 and $2,720 in 

Algeria, Tunisia and Morocco respectively. In these countries where GDP per 

capita is relatively low, any improvement in the economy followed by wage 
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growth seems favor women to start their own businesses (EIM / ENSR, 

1996). Undoubtedly, at low levels of GDP per capita, the entrepreneurship 

sector might provide employment and business opportunities (Audretsch, 

2007). Practically, the service sector is the most attractive sector for the 

Maghreb women entrepreneurs. Wennekers et al. (2005) testify that an 

increase in wealth tends to be very common accompanied by another increase 

in the size of the service sector. 

Looking for another variable, it is observed that the variable of 

technological development is not significant. The use of internet in 

commerce is still very limited in the region due to the limited payment 

possibilities on the Net. 

Another insignificant variable is the population growth, which was 

supposed to drive up demand for goods and services, but seemingly, this 

factor does not capture the interest of women. Because the latter 

are less likely to be entrepreneurs than men (Delmar & Davidsson, 2000) and 

perhaps the choice to start a business is more complex for them than for men 

(Minnit, 2009). Interestingly, the process of identifying opportunities is more 

difficult for women than for men in the Maghreb region. 

Concerning taxes, they are demotivating and discouraging for women 

entrepreneurs in the Maghreb. According to Bruce (2006), some causality 

tests confirm that taxes can have a significant influence on the level of 

entrepreneurship.  

6. Conclusion 

Understanding the factors influencing the development of female 

businesses in the region will help stakeholders in implementing incentives 

for female entrepreneurship. For example, secondary education must be 

accompanied by entrepreneurship education and the lack of such education 

in the Maghreb may discourage women to some extent from becoming 

entrepreneurs. It is therefore recommended to schools, professional centers, 

and universities to introduce entrepreneurship courses and trainings in order 

to remedy this lack. 

On the other hand, the results of environmental variables that broadly 

reflect an un favorable business climate corroborate the studies of Doing 
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Business's ranking. The Maghreb business environment which discourages 

women from investing in the economy, prevents the region from valuing its 

full economic and human potential. 
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 Appendices 

Table 1 : Variables definition and data sources  

Variables Definitions Sources and  studied period 

Female 

entrepreneurship 

level (Y). 

The number of 

new businesses 

created by year / the 

overall number of 

new businesses 

created by year 

Algeria : the National Center of the 

Trade Register, 1998-2015.  

Morocco: Moroccan Office of Industrial and 

Commercial Property,1998- 2015.  

Tunisia: The IT department within the 

Ministry of Justice,1998-2015. 

https://hbr.org/search?term=jackie%20vanderbrug
https://hbr.org/2013/09/global-rise-of-female-entrepreneurs
https://hbr.org/2013/09/global-rise-of-female-entrepreneurs
mailto:zgheibn@ebrd.com
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SCO 

Female school rate 

(secondary level 

expressed in %) 

UNESCO Institute of Statistics 

http://hdr.undp.org/reports/global 

 

Gender Inequality 

Index. (AUT) 

GII index measures 

Inequality 

according to three 

dimensions  

GII : 2008-2015 . IPF:1998-2007. 

http://hdr.undp.org/reports/global 

Fertility rate (FER) 

Number of children 

per women 

World development Indicators (WDI) –

World bank. 1998-2015. 

Fertility rate (FER) 

Number of children 

per women 

World development Indicators (WDI) –

World bank. 1998-2015. 

Female labour 

force participation 

(PAR) 

Percentage of 

women in the labor 

market. 

World Development Indicators (WDI) - 

World bank. 1998-2015. 

Economic 

developement 

(GDP) 

Gross domestic 

product (GDP) per 

capita (in US 

dollars at current 

prices) 

World Development Indicators (WDI) - 

World bank. 1998-2015. 

Population growth 

(POP) 

Annual population 

growth rate (%). 

World Development Indicators (WDI) - 

World bank. 1998-2015. 

Technological 

development (INT) 

Internet usage rate 

(%) 

World Development Indicators (WDI) - 

World bank. 1998-2015. 

Taxation level 

(IMP) 

Tax rate (income 

%) Data base "Doing Business"2006-2015. 
Table 2 : Descriptive statistics for panel data 

Variable Obs Mean    Std, Dev, Min Max 

LnY 54 -0,46 1,53 -1,93 2,77 

LnSCO 54 3,88 0,06 3,77 3,94 

LnPAR 54 3,33 0,32 2,73 3,63 

LnFER 54 0,90 0,12 0,69 1,11 

LnAUT 54 -0,95 0,29 -1,43 -0,37 

LnGDP 54 7,90 0,43 7,14 8,63 

LnPOP 54 0,22 0,24 -0,11 0,64 

InINT 50 2,00 1,72 -2,30 4,04 

InIMP 54 4,12 0,17 3,79 4,34 

 

Table  3: Corrélation Matrix 

  LnY LnSCO LnPAR LnFER LnAUT LnGDP LnPOP InINT InIMP 

LnY    1,00                    

LnSCO    0,59         1,00           

LnPAR -  0,95    -   0,47        1,00          
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LnFER    0,46    -   0,40    -   0,47        1,00         

LnAUT    0,28         0,08    -   0,22        0,19        1,00        

LnGDP    0,35         0,56    -   0,08    -  0,04        0,34         1,00       

LnPOP    0,77         0,20    -   0,69        0,69        0,26         0,34         1,00      

InINT -  0,13         0,08        0,30    -  0,15        0,46         0,70    -   0,12          1,00     

InIMP    0,90         0,81    -   0,86        0,12        0,05         0,34         0,58    -     0,21        1,00    

Table 4: The obtained results with respect to the equation [3] by taking into account different specifications 

    Dependent variable:     

    log(y2)       

Explanatory variables  coefficients       

         A                       B       C        D       E 

C  -16,22*** -3,70 -2,97 1,28 -6,65 

  (4,08) (6,92) (7,34) (9,10) (9,58) 

log(SCO)  1,83** -1,35 -1,51 -2,65 1,40 

  (0,85) (1,67) (1,75) (2,36) (3,21) 

log(PAR)  2,36*** 1,88*** 1,88*** 1,59*** 1,31*** 

  (0,16) (0,26) (0,27) (0,33) (0,34) 

log(FER)  -0,94** -1,99*** -2,11*** -2,42*** -1,76** 

  (0,41) (0,62) (0,74) (0,83) (0,86) 

log(AUT)  -0,001 -1,16 -0,16 -0,19** -0,31*** 

  (0,08) (0,11) (0,11) (0,09) (0,11) 

log(GDP)  - 0,28** 0,27** 0,46* 035 

   (0,12) (0,13) (0,26) (0,26) 

log(POP)  - - 0,06 -0,08 -0,0001 

    (0,20) (0,20) (0,20) 

log(INT)  - - - -0,03 -0,02 

     (0,03) (0,03) 

Log(IMP)  - - - - -1,62** 

        (0,79) 

FixedEffect  / / / / / 

Randomeffect   yes yes yes yes yes 

       

Wald Test  957,79 1037,14 1017,94 1170,49 1264,20 

Prob (Wold)   0,0000 0,000 0,000 0,000 0.000 

Nb .Obs  54 54 54 50 50 

R squared   0,95 0,85 0,95 0,96 0,96 

Note: Standard errors in brackets. *** denotes significance at 1%, ** at 5% and  
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1Total Early Stage Entrepreneurial Activity (TEA) refers to the total rate of early-stage 

entrepreneurial activity among the adult population aged 18–64 years. 
2 The first participation of these three countries in the GEM survey goes back to 2009. Algeria and 

Tunisia participated 4 times and Morocco 3 times. 
3  ANSEJ: National Agency to Support Youth Employment 

   CNAC: National Unemployment Insurance Fund 

   ANGEM:  National Agency for the Management of the Microcredit  
4  
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Abstract:  

This study aims to highlight the assessment of the Algerian electronic 

clearing system, set up since 2006, thus after 13 years of the reform, and 

aimed essentially at the dematerialization of the exchange of values. This 

passage was an obligation imposed by the economic situation that the 

banking system knows through the internal and external landscape. 

The study showed that the Algerian electronic clearing has a static 

position in the development of the means of payment circulating in the 

system as well as the recovery times of values. Algerian banking system 

suffer late compared to that of neighboring countries like Tunisia, where the 

electronic clearing went from 48 hours to 24 hours between 1999 and 2011 

in terms of recovery, and the entry into E-clearing of standardized bills of 

exchange, after four years of operating application. 
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1. Introduction 

In 2006, the Algerian authorities decided to switch from manual 

clearing to electronic clearing. This is part of the modernization of the 

banking system to make it more attractive to foreign investors, and even for 

Algerian business. 

This passage was not easy, given the heaviness of the design of the 

system itself, and the density of the Algerian-banking network in terms of the 

number of agencies. 

To this end, we report that Algeria at the launch of this system, appealed 

to the French in the establishment of the platform of the Bank of Algeria and 

some commercial banks. In addition to Tunisians for the remaining part of 

the Banks. 

This is the reason why we adopted in our analysis the Tunisian approach 

in electronic clearing, comparing it with the Algerian model in the practical 

case of this article. 

The problem of this study lies in the assessment of electronic clearing 

in Algeria, after 13 years of reform since 2006. So, we propose the following 

sub-questions: 

- What is the general clearing framework in Algeria, before and after 2006? 

- What are the technical specificities of the Tunisian electronic clearing 

model? 
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- What are the technical specificities of the Algerian model of electronic 

clearing? 

This study has a number of objectives, which can be summarized as 

follows: 

- Definition of the general framework of the Algerian clearing system before 

and after the reform; 

- The determination of the technical specificities of both the Tunisian and 

Algerian models of electronic clearing; 

- Make a comparison between the two countries, in order to take advantage 

of the Tunisian experience in this area. 

The context of this study, is part of the evaluation of the electronic 

clearing in Algeria through the Tunisian model, this compared to the reforms 

that the Algerian banking system is experiencing in terms of modernization 

of information systems, notably that the introduction of the electronic 

clearing date since 2006, so it is mature now to be evaluated.  

According to this idea that this study is important because the Tunisian 

model is close to that of Algeria, in the start in terms of software used, the 

means of payment that circulate in the system, as well as the human factor 

that manipulates it. 

For the moment, the current state of knowledge is pleasant and the 

technics used in electronic clearing in Algeria have become ordinary, and 

reforms are recommended, which this study aims to propose a panoply of 

recommendations, to make it more efficient for the future. For the interest of 

the banks as well as its customers. 

In an attempt to answer the problematic of this study, we will tackle the 

following axes: 

- First section: General framework of clearing in ALGERIA. 

- Second section: Case study (Technical overview on Tunisian and Algerian 

electronic clearing models). 

In this context, we expose some previous studies related to this topic as 

a literature review:  
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• Study of SIDI MAMMAR lydia, Essai d'analyse de l'impact de la 

réforme du système de paiement sur l'utilisation des moyens de paiement 

scripturaux en Algérie : cas de la commune de TIZI OUZOU, thesis of 

magister, UMMTO, 2015. This study consisted of knowing the impact of the 

new payment system on the level of use of fiduciary means of payment in 

Algeria. The researcher revealed that the use of fiduciary means of payment 

in Algeria is not a purely banking problem, but it refers to several social, 

regulatory and technical factors that limit its use. Such as the weight of the 

informal economy and the lack of awareness campaigns and incentives for 

the population towards the use of bank payment methods.  

• Study of kouider SENOUCI and abdellatif KERZABI, Le nouveau 

système de paiement et la gouvernance bancaire, revue l'entreprise, 

University Algiers 3, n° 04/2015: The researchers exposed in this paper the 

relationship between banking governance and the introduction of the new 

payment systems, including electronic clearing and the real time gross 

settlement system. The objective is to see how the new payment systems can 

meet the requirements of good banking governance. This study has shown 

that weak banking and network density, staff overload, centralization of 

lending and weak demand for banking services, characterize the Algerian 

banking system. To this end, banks and financial institutions must prepare 

for the era of connections to the international financial system in order to 

escape the bad surprises that may arise. 

• Study of Alexander Ekow Asmah and al, Understanding the Electronic 

Cheque Clearing System in Ghana, The Electronic Journal of Information 

Systems Evaluation,ejise-volume21-issue1, Jun 1, 2018:This study addresses 

this research gap by studying the nature of Electronic Cheque Clearing 

System ECCS in Ghana to identify the inherent challenges. To achieve the 

objective, data was collected through interviews, observations and direct 

participation. Findings suggest that cheques go through five set of processes 

before they are cleared electronically; different from the four processes 

indicated in existing literature. These processes are Pre-Conversion, 

Conversion, Transaction, Security and Storage. The preconversion process 

depends on the banks objective, whilst some banks centralize the process to 
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reduce cost; other banks decentralize the process to enhance service delivery 

to customers. The remaining processes are the same across all banks in 

Ghana. The study also found that security breaches at cheque printing houses, 

poor bank collaboration and manual cheque reviewing process are the main 

challenges facing ECCs. 

• Study of Adel M. Qatawneh and al, The Impact of Applying the 

Electronic Cheque Clearing System on Employees’ Satisfaction in 

Accounting Departments’ of Jordanian Islamic Banks, International 

Business Research; Vol. 9, No. 2; 2016: This study aims to investigate the 

impact of applying the electronic cheque clearing system on employees' 

satisfaction in Accounting Departments’ of Jordanian Islamic banks. The 

population of this study was the employees who work at the Accounting 

Departments. A random sample of (150) employees who work in Accounting 

departments, particularly clearing directory in the Islamic Banks in Jordan 

were chosen to be the sample of the study. One hundred and fifty 

questionnaires were distributed to the employees who work in clearing 

directory and those who worked in this directory in the Islamic Banks in 

Jordan. The results indicate that there is a weak impact of the independent 

variable the applying ECC system (Reliability, Responsiveness, Tangibility 

and Privacy) on the dependent variable (Employees’ Satisfaction) in 

Jordanian Islamic banks. Against expectation, the results show that only 

Tangibility has a positive and significant relationship with ‘Employees’ 

Satisfaction. The researchers recommended that employees’ satisfaction in 

bank sector may affect customers’ satisfaction positively or negatively 

because most of employees in this sector deal with customers face to face. 

2. The General framework of clearing system  in ALGERIA :an 

overview 

From a historical point of view, the clearing in Algeria can be 

subdivided into two parts: manual clearing before 2006 and electronic 

clearing after 2006. In this section, we will present these two notions. While 

expressing the need that provoked such a reform in Algeria. 

2.1. The era of manual clearing before 2006: 
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Before 2006, the Algerian banking system worked with manual 

clearing, in terms of recovery of values. This weighed heavily on both banks 

and their customers. In this section, we will expose the manual clearing 

according to several parts as follows:     

2.1.1. Definition of manual clearing: 

The manual clearing is realized by the daily meeting of the banks on the 

same place within the clearing house, to exchange the values, which are 

domiciled to each other, and to determine for each of them the final range, 

which it will have to settle. Alternatively, to receive towards the community 

(SIDI MAMMAR, 2015, p. 124). Clearing operations mean all the daily 

exchanging operations between the Bank of Algeria and the Members and 

those occurring between the Members. In favor of the holders of accounts 

recorded in their books, as well as the means of fiduciary or electronic 

payment including, namely, the checks and any other bills held daily by such 

members and bank against each other, as well as the transfers. Such 

operations shall obligatory be carried out at the Head Office of the Clearing 

House at the presence of the Members’ Representatives (Bank of Algeria, 

REGULATION 97-03 OF NOVEMBER 17 TH , 1997 RELATING TO THE 

CLEARING HOUSE, 2019). To this end, we proceed based on these 

definitions, that the manual clearing is a physical exchange operation of the 

means of payment within the Clearing house of the Bank of Algeria. This 

operation allows the allocation of customer balances without the need for a 

physical move. Since the banks do it. 

2.1.2. The classic clearing system: 

In Algeria before 2006, for the recovery of fiduciary means of payment 

issued to their customers, the banks, Algerian Poste and the Public Treasury 

resorted to various methods of recovery, generally divided into two parts, 

namely: intra bank and interbank (GUETTAF , 2006, p. 6). This can be done 

by different systems like (La banque de développement local , 2005, p. 6): 

- Clearing at the house of the BA (Bank of Algeria, REGULATION 97-03 

OF NOVEMBER 17 TH , 1997 RELATING TO THE CLEARING HOUSE, 

2019); 

- Direct exchanges; 
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- Interbank recovery (GUETTAF , 2006, p. 6); 

- Intra-bank discounts by writing between head office. 

2.1.3. The progress of the clearing operation: 

In a clearing operation, we can distinguish two technical steps, namely 

the agencies and the Bank of Algeria. 

2.1.3.1. Agency tasks: these functions are as follows (La banque de 

développement local , 2005, p. 5): 

- Customers turn to their bank agencies to ensure the recovery of their debts 

or the payment of their debts; 

- They entrust them with means of payment (at sight or at maturity) for 

recovery from one of the agencies or from the other banks. 

- At the same time, the agency receives means of payment (at sight or at 

maturity) from other agencies or colleagues to be charged to the accounts of 

its customers. 

2.1.3.2. Tasks of the Bank of Algeria: these functions are as follows 

(GUETTAF , 2006, p. 7): 

- Presentation by banks, Algeria Post and the Treasury of their values 

(checks, bills & transfers) on paper; 

- Exchange of values with other banks; 

- Establishment by the B.A of summary checklists for each payment 

instrument; 

- Establishment of the balance sheet of the clearing, the amounts of which 

are debited or credited to the current accounts of participants held by B.A. 

2.1.4. The constraints of manual clearing: 

Compared to the presence of a host of obstacles characterizing the 

manual clearing in Algeria, the transition to the automated one was made in 

2006. The reasons that justified such a passage are the following   ،2007)شايب  ،

(158صفحة  : 

- The multiplicity of procedures and clearing segments; 

- The multiplicity of deadlines for payment of the value of means of payment; 

- The heaviness of settlement operations between banks and financial 

institution; 
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- The double treatment of operations, namely at the level of the primary 

banks' portfolio services and the clearing houses of the Bank of Algeria 

thereafter; 

- The huge need for a workforce in quality and quantity; 

- The high cost of paper, archiving, transport, and processing ... etc. 

2.1.5. The modernization of the payment systems: 

After a phase of diagnosis and studies, the Bank of Algeria and the 

banks of the place undertook, from 2003 and in a resolute way, the 

development and the modernization of the payment systems and this, in 

coherence with government orientations (Banque d'Algérie, 2019). The 

reform implemented was conceived as a global response to these rigidities 

within the framework of an integrated and structuring project for fast 

modernization of payment systems, whose main actions implemented, are as 

follows (Ministère des finances Algérien, 2019): 

- Optimization of processing times and security for checks; 

- The development of the use of the transfer for inter-company payments, 

wage payments and for certain payments between individuals; 

- The mutation of information systems towards an architecture adapted to 

electronic clearing; 

- Creation of the Interbank Pre-Clearing Center (IPC), a subsidiary of the 

Bank of Algeria, to take over the management of the electronic clearing 

system; 

- Introduction of provisions amending the Commercial Code by including the 

notion of dematerialization in the processing of payment transactions when 

presenting the check and the bill of exchange to the clearing house, the 

derogation from the bankruptcy law and the definition of certain payment 

instruments other than check: transfer, direct debit and bank card; 

- Adaptation of the bank information system to electronic clearing; 

- Increase in the rate of banking of economic activity (SNOUCI & 

KERZABI, 2015, p. 41); 

- Adapt interbank payment, clearing and settlement systems to the needs of 

administrations, businesses and individuals, and take into account the 
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requirements of a modern economy, particularly by promoting the 

development of new electronic instruments (Banque d'Algérie, 2019, p. 105). 

2.1.6. The results of the reform: 

The achievement of the objectives referred to above, has led to a 

consistent progress on the Algerian banking system, this can be translated in 

relation to the following points (Banque d'Algérie, 2019, pp. 106-107): 

- Develop the standards of payments, an essential precondition for the 

modernization of mass payments; 

- Modernize the information system of the Bank of Algeria as a necessary 

complement and support to the payment systems and processing of monetary 

policy operations; 

- Strengthen the telecommunications infrastructure between the Bank of 

Algeria and the head office of each bank, Algerian Post, the Treasury and the 

central depository; 

- Establish an infrastructure to improve efficiency in the processing of 

interbank transactions and the financial market. 

In this context, the Bank of Algeria has also contributed to the 

preparation of the regulatory framework for the organization and operation 

of the two payment systems, namely electronic clearing and real-time gross 

settlement. These two payment systems went into production in 2006, the 

real-time gross settlement system with large amounts and urgent payments 

on February 8 and the electronic clearing on May 15, 2006. 

2.2. The clearing system in Algeria after 2006: toward the electronic 

clearing: 

The project of setting up the electronic clearing was registered since the 

80s. It was a recurring request of the whole banking place, to answer the 

legitimate requirements of the customers concerning the speed, the reliability 

and the security of payments, but it was also at the top of the 

recommendations made by the multilateral financial institutions in the 

context of the financial system assessment work (Ministère des finances 

Algérien, 2019). On this basis, it is clearly remarkable that the introduction 

of this reform in Algeria was no longer a choice but a multidimensional 
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requirement. Imposed by the external environment to Algeria, the customers, 

and even by the Banks. To make this banking market more attractive and 

flexible in managing daily banking operations. 

2.2.1. Definition of the electronic clearing: 

"The system of electronic clearing is intended to reduce recovery times 

by replacing the system of physical exchange of values between banks by an 

electronic exchange system. Thus enabling the clearing to be settled within 

two business days of the date of delivery by the customer " (BETTAIEB , 

2007, p. 7). It is also defined as" a system of automated clearing of checks, 

bills, transfers, cards and direct debits. This system is a complementarity to 

the system of real-time gross settlements of large amounts and urgent 

payments " (Banque d'Algérie, 2019, p. 109). In addition, a payment system 

is defined as "a set of instruments, procedures and rules for the transfer of 

funds between participants in a system, normally based on a technical 

infrastructure" (ZALENE , 2007, p. 3). Finally, we note that the Algerian 

legislator has defined this system by the electronic settlement system called 

Algeria “Inter-bank clearing system”, called ATCI has been set up by the 

Bank of Algeria. This is an electronic inter-bank clearing system for cheques, 

securities, bank transfers, direct debits and payment with bank cards (Bank 

of Algeria, Regulation 05-06 of december 15 th 2005 relating to the Clearing 

of checks and other mass instruments of Payment, 2019). Thus, the electronic 

clearing can be defined by an electronic exchange system of values contrary 

to the manual clearing. Having the advantage of reducing the time taken to 

recover values between banks. 

2.2.2. The launch of the electronic clearing in Algeria: 

The Bank of Algeria has delegated the power of the technical 

management of the electronic clearing to the Interbank Pre-Clearing Center 

created in 2004 in participation of 18 participants, namely: the Bank of 

Algeria, the commercial banks, Algeria Post and the Public Treasury  ،شايب(

(161، صفحة 2007 . As stated above the effective entry into operation of this 

system was until 2006. In this sense, we note that the time interval between 

2004 and 2006 was reserved for the technical and legal preparations of a 

heavy system, the size interbank electronic clearing. 
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2.2.3. Characteristics of electronic clearing in Algeria: 

This system holds a range of specificities of a purely technical nature, 

we can mention the following (Centre de Pré-compensation Interbancaire, 

2005, pp. 05-08): 

- A net system calculating at the end of each day of clearing, the multilateral 

balances of each participant, balances it transmits to the system of payments 

of large amount managed by the Bank of Algeria, for settlement; 

- A self-protected system with maximum authorized limits of multilateral 

balances that in case of overrun; the operator is alerted to make the necessary 

arrangements; 

- A secure system against the risk of fraud through sealing and encryption 

techniques, and against operational risks, hence the implementation of hot 

and cold back-up systems; 

- Multilateral clearing balances are recorded in the RTGS system in the 

settlement accounts of participants on an "all or nothing" basis; 

- An automated and dematerialized system, based on the exchange of 

electronic transactions and the elimination of the physical exchange of values 

(principle of dematerialization) (GUETTAF , 2006, p. 12).  

2.2.4. The interbank pre-clearing center: 

In 2004, the Bank of Algeria created a subsidiary called Interbank Pre-

Clearing Center, with the participation of banks and Algeria Post, to ensure 

the realization of the system of electronic clearing (Banque d'Algérie, 2019, 

p. 109). The main missions of this structure were (Centre de Pré-

compensation Interbancaire, 2005, p. 11): 

- Opening, operating and closing the System; 

- Supervision of preventive and curative maintenance interventions; 

- Implementation of regular tests of contingency plans or continuity of 

operation; 

- Coordination of the actions of all stakeholders in the event of a major 

breakdown of a component of the computer system or telecommunications 

and more specifically, the management of the emergency plan (GUETTAF , 

2006, p. 20); 
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- Establishment and management of the means of physical and / or electronic 

archiving of compensated values (Algerianbanks, 2019); 

- To act as certifier (Algerianbanks, 2019); 

- Determination of the balance of clearing (SNOUCI & KERZABI, 2015, p. 

44). 

2.2.5. Organization of the electronic clearing day: 

The profile of the electronic clearing day is divided into three periods, 

which are: 

• The trading period, during which the central system is open to process 

discounts and possibly respond to requests from participants; 

• The settlement period, which begins by sending the multilateral balances 

file to the RTGS system for settlement and ends with the receipt of the 

settlement confirmation notice; 

• The operating period reserved for backup, archiving, purging, 

administration of the database. 

  For this purpose, the central system calculates the current positions of 

the participants in the course of the water by settlement date, generates a daily 

pre-payment file for the balances and presents it to the RTGS, and upon 

receipt of the notification of settlement, it transmits to each participant its 

settlement summary. In case of insufficient provision in the settlement 

account of a participant in the RTGS, the day's clearing is rejected. The 

central system can proceed with the recalculation of the clearing by excluding 

the movements of the defaulter and a new balances file is then transmitted to 

the RTGS (Centre de Pré-compensation Interbancaire, 2005, pp. 19-21). 

3. Case Study - Technical Overview of the Tunisian and Algerian 

electronic clearing Models - 

We considered it useful to proceed with the exposure of the overview 

of Tunisia before that of Algeria, because this neighboring banking system 

started this technique before Algeria, so this logic is based only on a historical 

chronology. The choice of the Tunisian model was made because it is close 

to that of Algeria, in the startup in terms of the software used, the means of 

payment that circulate in the system, and the human factor that handles it. 

They are almost homogeneous because computer software and training of 
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staff of a large part of Algerian banks was imported from Tunisia, at the start 

of this system in 2006.  

3.1. A technical overview on the Tunisian electronic clearing model: 

The process of electronic clearing has been started in Tunisia since 

1996, with effective entry into operation in 1999. In this part, we will focus 

on the technical profile of the electronic clearing day in Tunisia, while 

presenting the key dates related to this system.  

3.1.1. Procedures for recovery by electronic clearing in Tunisia: 

In Tunisia, the customer's bank is required to execute on the day of its 

receipt, any order given by its customer if it contains all the required 

information, including the beneficiary's Bank details, and that the account is 

provisioned. Thereafter, the transfer order is transmitted by the bank of the 

payer to the Interbanking Company of clearing which is responsible in 

Tunisia, after processing and controls, to make it available to the bank of the 

beneficiary. 

The beneficiary's bank then proceeds to the credit of the customer's 

account as soon as the windows are opened, for checks and bills of exchange.  

By dint of this system, any value given by the customer to his collection 

agency is processed and forwarded (electronically) to the Interbanking 

Company of clearing (ICC), which is responsible for transmitting it to the 

recipient bank. If there is no rejection from the recipient bank, the remitting 

bank then credits the account of its customer. 

However, and in order to allow the recipient banks to carry out the usual 

checks (formal regularity of the title and verification of the signature), and to 

make the payment of the checks (or bills of exchange) presented to them 

through the registrations computer, the visualization of these checks (or bills 

of exchange) proves necessary. Thus, the computer records exchanged are 

accompanied by scanned images of these same checks (or bills of exchange) 

(BETTAIEB , 2007, pp. 7-8). 

This project is part of the ongoing modernization of national payment 

systems aimed at improving the quality of services and compliance with 

international standards. It was started in a progressive manner for the transfer 
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in November 2010 then the direct debits in December 2010 and the bill of 

exchange in January 2011. 

To ensure success and make the most of the new 24 hours electronic 

clearing system, the Tunisian professional bank and financial institutions 

advises customers (individuals, professionals) to develop the reflex to deposit 

its values with their banks in the morning and preferably before noon, so that 

they are treated the same day (Tunisienumerique, 2019). 

Therefore, as explained above in explanation, the profile of the day of 

electronic clearing in Tunisia is composed of two types of flows, which are 

the flow in information and time. Therefore, the information passes from the 

remitting bank to the recipient bank and returns within a maximum of 24 

hours. Indeed, this process is crowned by sending a detailed report to the 

Central Bank of Tunisia, including the net clearing situation. 

3.1.2. The main dates of the electronic clearing  evolution in Tunisia: 

Le electronic clearing in Tunisia is linked to time intervals, specifying 

the achievement of a certain number of objectives. In this context, we note 

that Tunisia has gradually developed this system within the banking circuit 

as follows: 

Table 1. The main dates related to electronic clearing in Tunisia 

Period Achievement 

Before 1996 Clearing values materially through the physical exchange of 

values. 

Photo: Former Tunis Clearing House at the Central Bank of 

Tunisia where representatives of the various local banks used 

to meet. 

Clearing values materially through the physical exchange of 

values. 

1996 First step in the dematerialization process: clearing values by 

collecting data on a magnetic support. 

Photo: Manual collection of data using disks at the Central 

Bank of Tunisia. 

Dec. 1996 Decision of the public authorities to launch a project to 

upgrade the banking sector. 

Nov 1998 Designing the new Electronic Clearance System 
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Nov. 1, 1999 Establishing interbank company clearing. 

Dec. 17 1999 Launching the electronic clearing of transfers and direct debits. 

Dec. 28 2001 Launching the electronic clearing of check without using 

scanned images. 

June 21, 2002 Generalizing the electronic clearing of check using scanned 

images. 

Oct 25, 2002 Launching the electronic clearing of standardized bills of 

exchange without using scanned images. 

Nov 6, 2003 Launching the electronic clearing of standardized bills of 

exchange using scanned images and hypothecated bonds. 

Nov 22, 2010 Migration of the electronic clearing of transfers to the 24 hours 

version. 

Dec. 13 2010 Migration of the electronic clearing of direct debits to the 24 

hours version. 

May 9, 2011 Completion of 24-hours electronic clearing start-up for all 

values. 

Source: BOUNATIROU & SALAOUTI, 2005, p. 09 and SIBTEL, 2019. 

According to this table, we note that Tunisia has continuously 

developed its system of electronic clearing, with the addition of one period 

to another of a new means of payment or another technical option. Until the 

arrival at the stage of a system in 24 H. knowing that, this banking system 

currently envisages the future design of a system in real time (SIBTEL, 

2019). 

3.2. A technical overview on the Algerian electronic clearing model  :  

The Algerian electronic clearing System, is linked to a day profile differ 

from that of Tunisia. In this part, we will technically explain this profile, 

while presenting the main dates inherent in this system. 

3.2.1. Procedures for recovery by electronic clearing in Algeria: 

The profile of the electronic clearing day does not resemble the one 

existing in Tunisia. The following diagram illustrates this circuit, which we 

designed based on interviews with several Algerian-banking executives. 

 

 

 

http://www.sibtel.com.tn/telecompensation/les-prealables-la-normalisation-des-documents-et-donnees/?lang=en
http://www.sibtel.com.tn/telecompensation/?lang=en
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Fig.1. The electronic clearing circuit in Algeria 
 

 
 

Source: Prepared by the researcher based on: Algerian banking executives, 2019 and 

BEN MANSOUR, 2005, p. 04. 

According to this figure, and as specified above in the Tunisian model. 

We also see two types of flows, which are the flow in information and time. 

Therefore, the information passes from the remitting bank to the recipient 

bank and returns within a maximum of three days. Since the rejections and 

payments are offset by a day in Algeria. Also we specify that the images and 

the data of the checks separate at the level of the platform of the remitting 

bank, since the solution of treatment electronic clearing existing at the level 

of Bank of Algeria is not compatible with the formats image. For this 

purpose, the images are separated and sent to the platform of the recipient 

bank and this, after approval of the IPC. In addition, we specify that the 

commercial effects be not concerned by this separation, because to this day 

this means of payment is sent physically in Algeria. Only the data relating to 

it only circulating in the electronic clearing system. Therefore, there is no 

scanned image for him to have a separation. 
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Moreover, it should be mentioned that some Algerian banks in the 

private and even the public sector have shifted the function of processing 

back-payment transactions by agencies to central structures, unlike Tunisian 

banks. This is an advantage especially in the case of a problem of network 

breakdown, between the agency and the Bank's head office. However, it 

should be noted that if the customer's account is in short supply, the agency 

is contacted by the head office to possibly manage the payment incident. 

3.2.2. The main dates of the electronic clearing evolution  in Algeria: 

The electronic clearing in Algeria is linked to time intervals as well, the 

following table showing this evolution:   

Table 2. The main dates related to the electronic clearing in Algeria 

Period Achievement 

May 15, 2006 Start of check clearing. 

July 2006 Start of transfer clearing. 

October 2006 Start of the electronic clearing of Bank cards transactions. 

Until April 

2007 

Completion of the electronic clearing of direct debits and 

bills of exchange 

perspectives The total dematerialization of the bills to definitively 

eliminate the rejection for paper not arrived at the due date 

of payment. 

Source: prepared by the researcher based on: Ministère des finances Algérien, 2019 and 

Banque d'Algérie, 2019. 

The analysis of this table, allows us to deduce that the Algerian system 

displays a static position in terms of development. Since processing times 

remain unchanged over 3 days, even standard means of payment have not 

been updated. Since 2006, the bill of exchange circulates in the electronic 

clearing system in its non-standardized form. 

3.3. Comparison between the two models: 

Algeria launched the electronic clearing system in 2006, but since no 

changes have been made to its structure and even the standardized bill of 

exchange remains a project drawn up on a roadmap. While Tunisia has 

proceeded with the electronic clearing with standardized bill of exchange 

after four years of launching this system only. In addition to this, Tunisia has 
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moved from 48 hours as 24 hours recovery time after eleven years of 

launching this system. While this parameter remains unchanged in Algeria is 

72 hours and since 2006 is a time interval of thirteen years. 

From another approach of analysis, we note that the dematerialization 

of payment methods in France began in the late sixties with the creation of 

the withdrawal notice, particularly for the settlement of electricity bills and 

the settlement of the income tax, then the automated transfer and bill of 

exchange. It is therefore these three means of payment that have fed the 

exchanges carried out in the SIT (interbanking system of electronic clearing) 

to the creation of the latter in 1992. The dematerialization then extended to 

the commercial effects, exchanged in the SIT from in 1994, and then to all 

interbank transfers, the physical exchange between banks of which was 

abolished in 1998 (Bardinet, 2002, p. 58). 

 

4. Discussion: 

 13 years after the reform, the Algerian system of electronic clearing 

remains unchanged. The recovery times for the values have been the same 

since 2006 (system startup year). In addition, the means of payment accepted 

within this system are the same as well. We also noticed the comparison 

between Algeria and Tunisia. That the evolution of the systems is a 

systematic thing. Whether in terms of payment or transaction processing 

time. It is missing in our banking system. In other words, and to ensure 

objectivity in our analysis, we must not lose sight of the filled part of the 

glass. This compared to the size of the two countries, because the comparison 

is not perfect. Adding to this the clearing of promissory notes in Algeria, 

unlike in Tunisia, which is due to regulatory reasons. Nevertheless, those 

elements does not prevent us to boost anyway. On the contrary, it is an 

encouraging factor, since we have managed to achieve such a system on such 

a surface, so we are eventually able to meet other challenges in the future. 

Based on those results, lessons can be derived from the Tunisian 

experience, as the adoption of a reflection whose purpose is to reduce 

processing times for electronic clearing transactions, and the integration of 
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other standardized means of payment next to the check, such as the bill of 

exchange and the other bills. 
 

5. Conclusion, limitation and future research: 

The Algerian system of electronic clearing is very close to the Tunisian 

one, especially at its start as specified in this paper, but the evolution has 

differed from one banking system to another, from a technical and 

organizational angle. Hence, the subject of the proposed recommendations, 

for this purpose the limits of this study can be broken down as follows: 

- Make comparisons with other Arab countries that have followed the Anglo-

Saxon approach such as banks installed in golf countries; 

- Make a comparison with developed countries; 

-Conduct empirical studies highlighting the economic impact of the 

electronic clearing on the balance sheet of Algerian banks, before and after 

the reforms. 

On these bases, future studies that can be developed from this paper are: 

-What economic impact of the electronic clearing on the accounting of 

Algerian banks? 

-The check, is it a solid mean of payment after the introduction of the 

electronic clearing in Algeria? 

-The electronic clearing in Algeria, what influence on the attractiveness of 

foreign investors? 
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This paper investigates the effect of insurance sector on economic 

growth in Algeria using ARDL models and time series data for the period of 

1980-2017. 

 In the long run, all variables are cointegrated where a significant 

positive effect of non-life insurance premiums is found with an insignificant 

effect of life insurance premiums growth on real GDP. In the short run, there 

is a significant negative effect of non-life-insurance premiums and a 

significant negative effect of inflation on economic growth. The negative 

significant error correction term ECT means a 89.89% of the long run 
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1. INTRODUCTION 

The relationship between financial sector and economic growth has 

been a debatable issue. The supply-leading hypothesis implies that a good 

financial system comes first and promotes economic growth. The demand-

following hypothesis adopts the idea that financial system is a result of 

economic growth where growth in the real economy stimulates the demand 

for financial services and that an expanding economy creates the demand for 

financial services. 

In examining this two previous hypothesis, most of researchers focused 

on the contribution of banking sector and financial markets in economic 

growth and few of them took into account insurance sector as an important 

part of financial systems. The importance of insurance services has begun to 

increase gradually in the 20th century especially after the first session of the 

United Nations Conference on Trade and Development (UNCTAD) in 1964 

where acknowledged, in the first act and  report of the Proceeding of the 

(UNCTAD), " a sound national insurance and reinsurance market is an 

essential characteristic of economic growth." Moreover, the importance of 

the insurance-growth nexus is growing due to the remarkable increasing 

share of total written insurance premium to global GDP. 

In addition, growth in real economy could also have an impact on 

insurance consumption. A higher income from an expanded economy may 

lead individuals to demand more insurance services which leads to an 

increase  in total written insurance premiums. 

Insurance companies play the same role as banks and capital markets in 

serving the financial intermediation needs of business units and private 

household. Insurance is a very key part in financial sector. In developed 

markets, the insurance sector accounts for a significant portion of the 

economy such as US, UK and EU. 
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In addition, financial intermediation can be achieved by insurers 

through collecting relative premiums from many small individuals in the 

economy which constitutes a large pool of funds that could be invested in 

both short and long term periods (Akinlo & Apanisile, 2014, p. 120).  

It is also mentioned  that life insurance reduces the demand for liquidity 

in the form of money and durable goods, and shifts the composition of 

individuals’ portfolios of savings to more productive assets. On the other 

hand property/liability insurers reduce the likelihood of distress liquidation 

of firms in the face of catastrophic losses. As an example risk-neutral 

shareholders have an interest in insuring against losses to avoid bankruptcy 

costs (Webb, Grace, & Harold, 2002, p. 5).      

Another aspect, provided by Ward and Zurbruegg, is risk transfer and 

indemnification. Offering risk transfer and indemnification services aids risk-

averse individuals in purchasing large-expense items, such as automobiles 

and real estate as indemnification encourages their innovation (Ward & 

Zurbruegg, 2000, p. 491). 

Generally, the African insurance market remains very weak in 

comparison with other parts of the world as it represents 1.36% of world's 

insurance market versus 30.6% in North America and 30.24% in Europe in 

2017. The Algerian insurance market is ranked in the 69th place in the world 

and in the fifth one in Africa with total written insurance premiums of 1215 

million USD in 2017. In addition, the volume of total expenditure on 

insurance services in Algeria has been steadily increasing over the period of 

the study as total written insurance premiums were approximately tripled, in 

the period 1980-2013, from 466 million USD to 1215 million USD in 2017 

as it is mentioned in the 3rd Sigma review publication in  2018. 

 In light of this remarkable development of insurance activity in 

Algeria, it seems, from statistics, that there is a need to investigate, in order  

to know, the effect of insurance sector development on economic growth in 

Algeria . 

2. Literature Review : 

Haiss and Sumegi investigated the impact of insurance on economic 

growth on a sample of 29 European countries in the period 1992-2005. The 

researchers found a positive impact of life insurance on economic growth in 
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Norway, Switzerland, Iceland and 15 countries while there is a positive 

impact of non-life insurance on economic growth in other countries of 

Central and Eastern Europe as well as Turkey and Croatia. (Haiss & Sümegi, 

2008)  

Arena examined the existance of causal relationship between insurance 

market activity and economic growth. He used the  Generalized Method of 

Moments (GMM) for dynamic models of panel data for 55 countries between 

1976 and 2004. The study concluded that there is a  robust evidence of causal 

relationship between  insurance market activity and economic growth where 

life and non-life insurance activity were found to have positive and 

significant causal effect on economic growth. For life- insurance branch, only 

high-income countries drive the result unlike non-life insurance where both 

high-income and developing countries are drive the results (Arena, 2008). 

Han and others investigated the relationship between insurance 

development and economic growth by employing GMM models on a 

dynamic panel data set of 77 economies for the period 1994–2005. Insurance 

density was used to represent the development of insurance sector. the study 

concluded that insurance development is positively correlated with economic 

growth. As the  sample is divided into developed and developing economies, 

the overall insurance development, life insurance and non-life insurance 

development in the developing economies play a much more important role 

than they do for the developed economies (Han, Li, Moshirian, & Tian, 

2010). 

 Alhassan and Fiador conducted a study on the case of Ghana in an 

attempt to determine the causal link between insurance  penetration rate  and 

economic growth between 1990 and 2010 using Autoregressive Distributed 

Lags models ARDL. Per capita real GDP is the dependent variable 

representing economic growth, while the independent variables are as 

follows: foreign trade volume , life insurance penetration rate, non-life  

insurance penetration rate, consumer price index to express inflation and 

capital represented  by Gross fixed capital formation. The study concluded 

that there is a positive causal relationship in the long term between insurance 

penetration rate and economic growth, which means that funds mobilized by 

insurance institutions positively affect long-term economic growth. The 
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study also found a unidirectional causal relationship from insurance activity 

towards economic growth which is consistent with the Supply-Leading 

Hypothesis (Alhassan & Fiador, 2014). 

 In 2015, Olayungbo used VAR models and Toda-Yamamoto causality 

test (T-Y) in order to examine the nature of the dynamic relationship between 

demand for insurance, financial development and economic growth in South 

Africa for the period 1970-2012. The VECM model showed that financial 

development stimulates demand for insurance in the short term. Results of  

Toda-Yamamoto (TY) test  showed that financial development and insurance 

promote  economic growth, as well as a unidirectional  causal relationship 

from insurance activity and financial development towards economic growth 

which supports  the Supply Leading hypothesis (Olayungbo, 2015). 

Using the Generalized Method of Moments (GMM), Muye and Shiekh 

Hassan studied a sample of 22 member countries of the ASEAN and GCC  in 

order to understand the relationship between the development of the Islamic 

Takaful insurance sector and economic growth during  the period  2004 - 

2012. The study used real GDP per capita as a dependent variable in addition 

to the following independent variables : CPI as a proxy of Inflation, Islamic 

insurance market expressed by  total Takaful insurance premiums, 

government spending proxied by gross fixed capital formation GFCF  and 

foreign trade which is represented by total exports and imports. The study 

concluded that there is a positive and significant relationship between Islamic 

Takaful insurance market and economic growth (Muye & Shiekh Hassan, 

2016).  

Another study was provided by Olayungbo where he used the 

Autoregressive Distributed Lags model (ARDL) to study the effect of both 

life insurance and non-life insurance on economic growth between1976-2013 

in Nigeria. He found that there exist a significant positive, in the long and the 

short run dynamics, contribution of life and non-life insurance on economic 

growth in Nigeria. (Olayungbo, 2016). 

3. Data and Methodology: 

3.1. Sources of Data and Variable Definitions : 

This paper employs annual time-series data from 1980 to 2017 of real 

GDP, aggregate insurance premiums, life and non-life insurance premiums, 
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foreign trade volume, gross fixed capital formation and inflation rate. Data 

of insurance premiums were sourced from Sigma review publications issued 

by Swiss-Re Institute's research. The other macroeconomic variables were 

sourced from the world development indicators (WDI) database. 

Variables are gross domestic product growth GDPG as the annual 

percentage growth in  the monetary values of all final goods and services 

produced in Algeria computed using 2010 base year in US dollars, life 

insurance premiums growth LIPRG, non-life insurance premiums growth 

NLIPRG, foreign trade volume FTV as a share of GDP represents the 

openness of an economy and  it is supposed to have a positive effect on 

economic growth, inflation INF as the annual percentage change in consumer 

price indicator CPI and is supposed to negatively affect economic growth and 

gross fixed capital formation GFCF as a share of GDP and it contains 

investments on plants, machinery, equipment and infrastructure. It is 

supposed to positively affect economic growth. 

3.2.Models Specification and Methodology : 

In estimating the relationship between insurance premiums and 

economic growth in Algeria, the model  and the linear time series used in the 

above previous studies will be adopted, especially those of Alhassan and 

Fiador (Alhassan & Fiador, 2014, p. 99) and Muye and shiekh hassan (Muye 

& Shiekh Hassan, 2016, p. 370). The main regression equation to be 

evaluated can be specified as follows: 

Yt= βIPt+ γXt+ εt …………..(1) WhereYt iseconomic growth in year t, IPtis 

the insurance premium indicator (further decomposed into life and non-life 

insurance) in year t, X is a vector of controls (gross fixed capital formation, 

inflation and trade) and εt is a disturbance term. 

This paper adopts the ARDL  model, proposed by (Pesaran et all 2001), 

which involves bounds test to check the existance of coitegration between 

variables. According to Nkoro and Uko this model is advantageous because  

of the following reasons  (Nkoro & Uko, 2016, p. 79): 

• Since each of the underlying variables stands as a single equation, 

endogeneity is less of a problem in the ARDL technique because it is 

free of residual correlation. Also, it enables us to analyze the reference 

model; 
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• When there is a single long run relationship, the ARDL procedure can 

distinguish between dependent and explanatory variables. That is, the 

ARDL approach assumes thatonly a single reduced form equation 

relationship exists between the dependent variable and the exogenous 

variables. 

In addition to the above advantages, the test is relatively more efficient 

in small sample data (Olayungbo, 2016, p. 36). 

The unrestricted error correction model (UECM) of ARDL model used 

to examine the long run and the short run relationship takes the following 

form (Olayungbo, 2016, p. 36): 
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3.3.Stationarity Test and Cointegration : 

5.3.1 Stationarity Test 

A stationary time series is the one that has no unit root and a constant 

mean and variance at level form i.e. I(0). A non-stationary one has a unit root 

and a  changing mean and variance as it can be usually transformed into a 

stationary time series by making first or second difference and hence it can 

be I(1) or I(2) respectively. 

The Augmented  Dickey-Fuller test of 1981 is one of stationarity tests. 

It  is based on the  hypothesis that |φj| < 1 and the Ordinary Least Squares 

OLS to estimate the following three models (Bourbonnais, 2015, p. 250) : 
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Where Δ is  the change operator, xt are variables series, xt-1 are lagged 

values, Δ xt-i are first differences, α0is constant, bt is  trend, t  represents time 

variable and εt indicates error term. The guideline is  if ADF test statistic 
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value was higher than the critical values at 5% significance level then we call 

it stationary series but if the test statistic value was lower than the critical 

values then we call it non stationary series. 

3.3.2 Bounds testing of Cointegration 

The ARDL bounds testing, of cointegration approach, can be achieved 

by determining the existence of the long run relationship of variables then 

choosing the appropriate lag length for the ARDL model and estimating the 

long run estimates of the selected ARDL model. Finally, reparameterizing of 

the ARDL model into error correction model. 

When the computed F-statistic is greater than the upper bound critical 

value, then the H0 on the null hypothesis of non-existence of the long-run 

relationship is rejected (variables are cointegrated). If the F-statistic is below 

the lower bound critical value, the H0 cannot be rejected (there is no 

cointegration among the variables). If the computed F statistic falls 

within(between the lower and upper bound) the critical value band, the result 

of the inference is inconclusive (Nkoro & Uko, 2016, p. 82). 

  However, According to (Narayan, 2005, p. 1981), the existing critical 

values provided by Pesaran  (Pesaran, SHIN, & Smith, 2001) cannot be 

applied for small sample sizes because they are based on large sample sizes. 

Hence, another set of critical values that can be applied on small sample sizes 

ranging from 30 to 80 observations was provided by Narayan. 

In  addition to  f-Bounds Test, the t-Bounds Test is also used to confirm 

the result of  cointegration (Pesaran, SHIN, & Smith, 2001, p. 303). 

4.Tests of Residual Diagnostics and Stability : 

 In order to check the stability of the short-run and long-run coefficients, 

the cumulative sum (CUSUM) and cumulative sum of squares (CUSUMSQ) 

tests proposed in 1975 be used (Brown, Durbin, & Evans, 1975). When the 

graphical representation of CUSUM and CUSUMSQ statistics are provided 

and If the plots of the CUSUM and CUSUMSQ remain within the 5 per cent 

critical bound, it means that the parameters are constant  and  hence the model  

is stable. 

are some conditions of errors, in autoregressive distributed lag models, 

that must be checked such as heteroskedasticity, serial correlation and 

normality. Hence, Breusch-Pagan-Godfrey, Breusch- GodfreySerial 
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Correlation LM test and Jarque-Bera statistic will be used for the sake of 

making sure that the model is not suffering from heteroskedasticity, serial 

correlation and normality problems repectively.   

5. Results and Discussion  

5.1Unit root test  

Using ADF unit root test and based on  the SIC criteria, the results, In 

Table01, show that all time series have a unit root at  level except life 

insurance premiums growth LIPRG where the test showed that it is stationary 

at level which means that it is I(0). In other words, the the null hypothesis of 

non stationarity can not be rejected at level only in the case  of LIPRG. 

 Using the same unit root test on the first   difference, all time series are 

found to be stationary i.e. they are I(1) as it is clear from the result of  

Table01. 

In fact, one of the most important things in unit root test results before 

moving to  the ARDL cointegration is to make sure that there is no I(2) time 

series because critical values in bounds test are calculated only for I(0) and 

I(1).Hence, having I(2) series makes the ARDL cointegration test invalid. 

Table 1. ADF Unit Root Test Results 

 AtLevel At First Difference 

  Constant 
Constant 

& Trend  

No 

Constant 

& Trend  

Constant 
Constant 

& Trend  

 No 

Constant 

& Trend  

  t-Stat t-Stat t-Stat t-Stat t-Stat t-Stat 

GDPG -3.79*** -3.72** -1.43 -6.23*** -6.14*** -6.37*** 

LIPRG -4.12*** -4.28*** -3.96*** -10.18*** -5.63*** -10.3*** 

NLIPRG -2.789* -2.787 -3.43*** -9.398*** -9.27*** -9.52*** 

FTV -1.415 -2.605 -0.085 -4.5*** -4.56*** -4.57*** 

INF -1.83 -2.089 -1.309 -5.537*** -5.45*** -5.60*** 

GFCF -2.612 -2.591 -0.543 -4.672*** -4.66*** -4.79*** 

Source: Based on the outputs of Eviews-10 software. 

Notes: 

• (*)Significant at the 10%; (**) Significant at the 5% and (***) 

Significant at the 1%. 

• The significance means the degree at which the null hypothesis of non 

stationarity is rejected. 
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5.2 Bounds Test   

 Due to the fact that the time series  in our model are not cointegrated 

in the same order, the ARDL  bounds testing of cointegration approach can 

be applied in the study to test the existence of a long run relationship between 

variables using boundary test. The  ARDL model proposed by (Pesaran et 

al .2001) including boundary testing  is applied in case the time series are 

integrated from the same order  0 or 1 and when they have  different levels 

of stationarity but only I(0) or I(1) 

Table 2. Bounds Test 

Null Hypothesis: No levels relationship 

Actual Sample Size 35 k=5 Finite Sample: n=35 

Test Statistic Value Signif. I(0) I(1) 
  10% 2.508 3.763 

F-statistic 5.5461 5% 3.037 4.443 

  1% 4.257 6.04 

t-statistic -5.0079 10% -2.57 -3.86 
  5% -2.86 -4.19 
  1% -3.43 -4.79 

Source: Based on the outputs of Eviews-10 software 

The results in Table 02 show that there is cointegration between 

variables since the F-statistic5.546 is greater than the upper boundary critical 

values 4.44 and 6.04  at5% and 1% level significance respectively. Therefore, 

the H0 hypothesis, which says that there is no cointegration between 

variables , is rejected and rather the H1 hypothesis that says there is 

cointegration is accepted. 

This result is also confirmed by the t-Bounds Test  asthe absolute value 

of  t-statistic5.007 is greater than the absolute value of the upper boundary 

critical values 4.19 and 4.79  at5% and 1% level of significance respectively. 

5.3 Long and Short Run  Estimations  

After providing evidence  of a long run equilibrium relationship 

(cointegration), The long  and the short run  estimations are as follows : 

5.3.1Long Run estimation 

Table 3. Estimated Long-run coefficients using the ARDL (1, 0, 3, 0, 3, 0) 

Approach with GDPG as a dependent variable. 

Variable Coefficient Std. Error t-Statistic Prob.    



 

The Effect of Insurance Sector Development on Economic Growth In Algeria  
 

282 

LIPRG 0.000119 0.02392 0.004984 0.9961 

NLIPRG 0.289194 0.08925 3.240247 0.0038 

FTV 0.031967 0.048569 0.658184 0.5172 

INF 0.157485 0.087751 1.794691 0.0865 

GFCF 0.004425 0.063591 0.069586 0.9452 

Source: Based on the outputs of Eviews-10 software 

From Tble03, there is a positive and significant long run effect of non-

life  insurance premiums growth (NLIPRG) on Algerian GDP growth at a 

significant level of 1%  where  a 1% increase in NLIPRG leads to an increase 

of 0.28% in GDPG).This is inconsistent with the argue of (Webb et all, 2002, 

p3) who said "Property/liability insurers do not mobilize medium and long-

term savings to the extent that life insurers do”.This is also in line with the  

result of (Alhassan & Fiador,2014, p90). 

 Life insurance premiums growth LIPRG, trade FTV inflation INF and 

gross fixed capital formation GFCF has a positive but not significant effect  

on GDP growth in Algeria in the long run . 

5.3.2 Short Run Estimation  

From Table 04 the error correction term ECT is negative and significant 

at 1% which confirms the existence of a long run relationship among 

variables as it  means that the long run disequilibrium is corrected, in the 

short run, by 89.89% each year. In addition, there is a significant negative 

effect at 1% of the second lag of non-life-insurance growth NLIPRG-2 in the 

short term on GDPG at a rate of 0.096% of decrease for each 1% increase in 

NLIPRG-2 while inflation INF-2 showed a significant negative impact in the 

short term at the level of 10% where a decrease rate of 0.0048% in LRGDP 

is per 1% increase in INF-1. 

Table 4. Estimated short-run coefficients of the ARDL model(1, 0, 3, 0, 3, 

0) with GDPG as a dependent variable. 

Variable Coefficient Std. Error t-Statistic Prob.    

C -1.679999 0.350936 -4.787191 0.0001 

NLIPRG 0.053807 0.032872 1.636886 0.1159 

NLIPRG-1 -0.081636 0.041695 -1.957935 0.063 

NLIPRG-2 -0.096457 0.032024 -3.01199 0.0064 

INF 0.007015 0.06017 0.116578 0.9083 

INF-1 -0.074289 0.056437 -1.316325 0.2016 
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INF-2 -0.249322 0.06022 -4.14021 0.0004 

ECT-1 -0.89893 0.140664 -6.390607 0 

R-squared 0.69353 Meandependent var -0.1343 

Adjusted R-

squared 0.614075     S.D. dependent var 2.36978 

S.E. of regression 1.472174 Akaike info criterion 3.80899 

Sum squared 

resid 58.51697     Schwarz criterion 4.1645 

Log likelihood -58.6573 Hannan-Quinn criter. 3.93171 

F-statistic 8.728581 Durbin-Watson stat 1.87546 

Prob(F-statistic) 0.000014    
Source: Based on the outputs of Eviews-10 software 

From the fact that the significant positive effect of insurance premiums 

growth is only found in non-life insurance sector, it seems that the Algerian 

insurance sector is mainly driven by non-life branch of  insurance activity. 

This could be a result of the weak contribution of life insurance activity in 

the aggregate insurance premiums as well as it might be a result of religious 

reasons since such kind of  insurance policies are not supported in Algeria 

from a religious point of view. It is also supported by the findings of (Browne 

& Kim, 1993, p. 627) as life insurance consumption is less in predominantly 

Islamic countries which is the case of Algeria. These findings are also 

confirmed by those of (Arena, 2008, p. 922) which found evidence that in the 

case of life insurance, the impact on economic growth is driven by high-

income countries only. On the other hand, in the case of non-life insurance, 

its impact is driven by both high-income and developing (middle and low-

income) countries. 

5.4 Residual Diagnostics and Stability Tests   

5.4.1 Residual Diagnostics Tests : 

Table05: Breusch-Godfrey Serial Correlation LM Test: 
 F-statistic p-valeu   

 0.17084 0.8442   
Source: Based on the outputs of Eviews-10 software 

Table06: Heteroskedasticity Test: Breusch-Pagan-Godfrey: 

 F-statistic p-valeu   
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Source: Based on the outputs of Eviews-10 software  

From table05 and table06, the P-statistic is greater than 10%. Thus, the 

null hypothesis cannot be rejected and the model is free of serial 

autocorrelation problem and the variance of errors is homogenous. Moreover, 

The P-value of The Jarque-Bera test, computed by Eviews 10 software, is 

0.834 which means that residuals of the model have a normal distribution. 

5.4.2Stability Tests  

From Fig.1, The plots of CUSUM and CUSUMSQ statistics, are within 

the 95% critical bounds, indicating that all coefficients in the estimated  

ARDL model are stable over the sample period. In addition, the  R-squared 

value 0.693 means that 69.3% variations in growth are explained by the 

estimated model. 

Fig.1.cumulative sum (CUSUM) and cumulative sum of 

squares (CUSUMSQ) tests results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Based on the outputs of Eviews-10 software 

6. CONCLUSION  

This paper is an attempt to study the effect of insurance activity on 

economic growth in Algeria using time series data for the period 1980-2017. 

The model contains the percentage growth of gross domestic product 
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(GDPG) as a dependent variable and the following independent vairibles: life 

insurance premiums growth (LIPRG), non-life insurance premiums growth 

(NLIPRG), foreign trade volume (FTV), inflation (INF) and gross fixed 

capital formation (GFCF). Due to the relatively small sample size (37 

observations), the different order of cointegration of time series and the 

absence of I(2) time series, the Autoregressive Distributed Lags models 

(ARDL) are used. The ARDL model is based on bounds testing as a method 

of detecting cointegration where the study found a long run relationship 

between variables . 

In the long run, there is a positive and significant long run effect of non-

life  insurance premiums growth (NLIPRG) on Algerian GDP growth at a 

1% level of significance where  a 1% increase in NLIPRG causes an increase 

of 0.28% in (GDPG).The rest of variables remains positive but not significant 

effect  on GDP growth in Algeria in the long run. 

In the short run, there is a significant negative effect at 1% of the second 

lag of non-life-insurance growth (NLIPRG-2) on (GDPG) with  a rate of 

0.096% of decrease for each 1% increase in (NLIPRG-2) while the second lag 

of inflation (INF-2) showed a significant negative impact in the short term at 

the level of 10% where a decrease rate of 0.0048% in(LRGDP) is per 1% 

increase in (INF-1).The error correction term ECT is negative and significant 

at 1% which confirms the existence of a long run relationship among 

variables as it  means that the long run disequilibrium is corrected, in the 

short run, by 89.89%. 

In other words the effect of  insurance activity on economic growth in 

Algeria is found to be positive and significant only for the branch of non-life 

insurance  and not for life insurance branch. 

This could be a result of the weak contribution of life insurance activity 

in the aggregate insurance premiums as well as it might be a result of 

religious reasons. Life insurance policies are less demanded  in Algeria from 

a religious point of view as it was concluded in the study of (Browne & Kim, 

1993, p. 627)  where life insurance consumption is less in predominantly 

Islamic countries which is the case of Algeria. These findings are also 

confirmed by those of (Arena, 2008, p. 922) who found evidence that, in the 

case of life insurance, the impact on economic growth is driven by high-
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income countries only. In the case of non-life insurance, the impact is driven 

by both high-income and developing (middle and low-income) countries. 

The diagnostic tests revealed that the model is stable and the model’s 

residuals are free from the problems of srial correlation and 

heteroskedasticity as they are normally distributed which indicates the   
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Abstract:  

This study aims to understand the impulse buying experience, which 

allows us to identify the factors that contribute to the construction of a 

gratifying shopping experience that subsequently triggers impulse buying, 

the consequences that result from this experience and to propose a conceptual 

model explaining the content of the impulse buying experience in a 

longitudinal perspective. By using a qualitative approach, this study 

considers the opinion of 21 buyers. The results show that there are many 

factors that contribute to impulse buying such as atmospheric factors, 

motivations and emotions. The results show also the consequences and their 

effect on future behavioral intentions. 

Keywords: Consumption experience, Impulse buying, Ambient factors, 

Emotions, Memories  
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1. Introduction 

Impulse buying is a behaviour that is increasingly present in the 

consumer's life, the focus of several studies, and understood by a number of 

researchers using different approaches (Aouinti & Zghal, M, 2010). The 

latter has contributed decisively to the popularity of this notion. While the 

cognitivist approach considers it a simple and unplanned purchase, the 

experiential approach conceptualizes it as a hedonic experience that creates 

emotional responses (Rook, 1987). 

Indeed, point of sale managers manipulate atmospheric variables  

(kotler, 1973-1974) and use the richness of the sensory palette to offer 

consumers original consumer experiences and an experiential context in 

which they can immerse themselves  (Carù & Cova, B, 2003), live their own 

shopping experience and maximize their pleasure (Carù & Cova, 2007). 

Consequently, the individual sees impulse buying as the fruit of a 

rewarding experience during his or her shopping activity (Abbes, Barth, & 

zine-Danguire, 2011). Indeed, point of sale managers is optimistic of 

manipulating the environment to provoke impulsive purchases (Giraud, 

2002).  

At first, distributors focused on store layout (merchandising), then their 

strategies became more refined and gave more importance to the emotions 

felt and their influences on the merchant's behaviour. They improve their 

sales spaces by stimulating consumer awareness (Hetzel, 1996) and ensuring 

that their visit is a valued experience for the pleasure it provides. 

On this basis, we formulate the main question: what are the antecedents 

and consequences of the impulse buying experience in supermarkets? 

And in order to identify the contours of this problem, secondary questions 
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are asked: 

- What is a consumer experience? 

- What is an impulse purchase? 

- What are the triggering factors and consequences that result from this 

experience? 

This study aims to understand the impulse buying experience, which 

allows us to identify the factors that contribute to the construction of a 

gratifying shopping experience that subsequently triggers impulse buying, 

the consequences that result from this experience and to propose a conceptual 

model explaining the content of the impulse buying experience in a 

longitudinal perspective. 

We are part of an exploratory research project for which a qualitative 

approach is strongly recommended. Thus, the objective of this study is to 

better understand the impulse buying experience from a longitudinal 

perspective, allowing us first to identify the factors that contribute to the 

construction of a rewarding shopping experience and then trigger impulse 

buying as well as the results that emanate from this lived experience.  

Secondly, conceptualize the content of the impulsive consumption 

experience in a longitudinal perspective (before, during and after the 

purchase experience). 

2. The theoretical framework: 

2.1 The concept of the consumer experience: 

The notion of the consumer experience remains vast to define, complex 

to study, but open to different readings  (Benmoussa, 2013). The proposed 

definitions are quite numerous and complement each other (Kurtaliqi, 2016). 

The existence of a multitude of definitions on this subject is indicative of its 

complexity. 

Holbrook and Hirschman (1982) that defines consumption as «a 

subjective state of consciousness accompanied by a variety of symbolic 

meanings, hedonistic responses and aesthetic criteria» have proposed a 

conceptualization of experiential perspective (Holbrook & Hirschman, 1982). 

Pine and Gilmore (1999) define it as "An experience occurs when a 

company intentionally uses services as a stage and goods as accessories, to 
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train individual customers in a way that creates a memorable event" (Pine & 

Gilmore, 1999). 

Carù and Cova (2002) define the consumer experience as "a personal 

experience - often emotionally charged - based on the interaction with stimuli 

such as the products or services made available by the consumer system" 

(Carù & cova, 2002). 

Like Holbrook and Hirschman, this definition emphasizes the 

subjectivity of the experience. Other authors have defined this notion with 

different and complementary visions. 

Filser (2002) define experience as "the set of positive and negative 

consequences that the consumer derives from the use of a good or service"  

(Filser, 2002). 

It is part of the P.O.S. (Person - Object - Situation) paradigm (Belk, 

1975). It is seen as an interaction between a person and a consumer object in 

a given situation. The object-situation dyad is the experiential context. Carù 

and Cova (2006) define the experientian contex as an «assembly of stimuli 

(products) and stimuli (environment-activities) that can make the experience 

happen (Carù & cova, 2006). 

The company does not produce any experience but organizes an 

experiential framework that is conducive to its development (Benmoussa, 

2013). It then remains subjective and linked to the consumer's experience. 

The process of generating experiential consumption is spread over a 

period of time that can be broken down into four main phases (Carù & Cova, 

B, 2006): 

- The pre-consumption experience; 

- The purchase experience;  

- The core consumption experience; 

- The remembered consumption experience. 

2.2 The concept of impulse buying: 

Rook defines impulse buying as a situation where the consumer feels 

an irresistible need to buy something immediately (Rook, 1987). This 

impulse is complex at the hedonic level and can lead to emotional conflicts. 

Engel and Blackwell define impulse buying as an action of purchase initiated 

in the absence of an intentionally recognized need or without an intention to 
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purchase before entering the store (Coley, 2002). 

During an impulsive purchase, the normal purchasing process as 

highlighted by Engel et al. is disrupted, either structurally, i.e. some steps 

disappear completely, or over time, i.e. the steps still exist but succeed one 

another at a speed too fast for decision-making to be considered normal (Graa, 

2013).  

According to Abbes and al, impulsive purchasing has a number of 

criteria that have been identified as distinctive characteristics of this type of 

purchase and which are five in number: a reduced cognitive component, a 

reactive component, an emotional component, a lack of self-control and a 

non-planning component (Abbes, Barth, I, & Zine-Danguire, S, 2012). 

(Rook, 1987) also describes impulsive buying in many ways: 

- The feeling of an irresistible force that pushes the consumer towards the 

product.   

- A deep feeling that forces the consumer to buy the product immediately. 

- Ignore any negative consequences of the purchase. 

- Feelings of excitement, even euphoria (Feeling of deep well-being, joy) 

- The conflict between control and leniency. 

(Giraud, 2002)summarized the impulse buying experience in three 

steps. Note that these steps can be limited to only two steps excluding the 

impulsive state of mind: the impulsive state of mind, the impulse and the 

impulsive act. 

Figure 1 Decision-making process for impulse buying 

 

 

 

Source : Giraud, 2002, p161 

1. Impulsive state of mind: The fact of feeling urgent purchases when 

comparing the product presents a state of mind called "impulsive state 

of mind". This state creates for the consumer an emotional availability 

to make impulsive purchases in the presence of stimuli. 

2. Impulse: The origins of the word "impulse" can be found in the Latin 

term "impulsus" which means "to push towards" (Dupont, 2002). The 

Impulsion Impulsive state of 

mind 

Impulse buying 

act 
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idea that the impulse corresponds to a force is found in the definitions 

of impulse in psychology. 

3. Impulse buying act: The phase leading from the buying impulse to    

the purchase may take a little time. Indeed, if the consumer feels that 

the purchase is unreasonable, he can try to resist his impulse by 

reasoning, and conclude that it is inappropriate to give in to the 

impulse to buy; however, if a strong emotional attraction remains, it 

results in an emotional conflict and the purchase can still take place. 

Presented by (Kollat & Willett, R.P, 1967) as a simple "unplanned" 

purchase. This notion has undergone an extraordinary metamorphosis to be 

recognized as more recently as the sum or result of a hedonic experience 

(Rook, 1987) to define it as a situation where: "the consumer feels an 

irresistible need to buy something immediately. This impulse is complex at 

the hedonic level and can give rise to emotional conflicts..." (Aouinti & Zghal, 

M, 2010). In the same vein, Piron (1993) defines it as "an unplanned 

purchase that is made immediately after exposure to a stimulus. It is 

accompanied by emotional and cognitive reactions" (Piron, 1993). The 

hedonistic approach stipulates that the merchant perceives the experience 

according to several sensory modalities such as olfactory, olfactory, sound, 

visual (Aouinti, 2010). Impulse buying has been reconsidered by the 

experiential approach in the study of consumer behaviour by placing it in a 

more emotional perspective, based on the emotional reactions felt by the 

consumer during the impulse buying experience. 

2.3 Application of the S.O.R. model 

Researchers Mehrabian and Russell conceptualized the impact that the 

atmosphere can have on the individual in the midst of shopping in 1974 by 

the SOR (Stimulus-Organization-Response) model (Mehrabian & Russel, 

J.A, 1974). “The SOR model hypothesizes for the effect of environmental 

stimuli on individuals’ internal states, including the emotions of pleasure, 

arousal and dominance which are assumed to act, in turn, on consumers’ 

opting for an approach or avoidance behavior in response to that 

environment” (Aouinti & Zghal, M, 2010) 
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Figure 2 Modèle S.O.R  

 

 

 

Source: Mehrabian and Russel, 1974 
 

3. The methodological approach: 

3.1 Choice of methodology and objectives: 

We are part of an exploratory research project for which a qualitative 

approach is strongly recommended. Thus, the objective of this study is to 

better understand the impulse buying experience from a longitudinal 

perspective, allowing us to identify the factors that contribute to the 

construction of a rewarding shopping experience (Background) and that 

subsequently trigger the impulse buying experience as well as the 

consequences that emanate from this lived experience. 

The choice of this research method is motivated by the observation of 

Aubin-Auger that "Qualitative research does not seek to quantify or measure, 

it most often consists in collecting verbal data (more rarely images or music) 

allowing an interpretative approach"; it highlights the subjectivity of the 

individual while preserving his or her life and experiences (Aubin-Auger, 

Mercier, A, & Baumann, L, 2008).  

3.1.1 Data collection method: 

As a collection method, we chose the semi-directive individual 

interview, also called the centred interview. This technique allowed us to 

collect in-depth information on the respondents' shopping habits as well as 

the attitudes and motivations that govern their behaviour. The interviewee's 

role was to describe what he/she thinks about impulse buying, tells us about 

it and evaluates his/her experience. The main objective of the collection using 

this method was to ensure an exchange between the interviewer and the 

respondent while preserving confidentiality (Malhotra, 2011). 

3.1.2 The interview guide: 

A guide was developed for a better conduct of interviews; the questions 

were formulated according to the funnel method ranging from general to 

specific. The guide identifies the different themes that have been addressed, 

Stimulus  Organism  Response  
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namely: 

- Shopping habits. 

- The consumer's experience in the store. 

- Factors triggering impulsive buying (history). 

- The consequences of the impulse buying experience. 

3.1.3 Sample selection: 

The selection of the sample was motivated by the postulate of Evrard  

(Evrard, Pras, B, & Roux, E, 2009) "The use of interviewing, whether non-

directive or semi-directive, aims at an in-depth exploration of a consumer 

universe... we seek the richness of content, its depth, its diversity and its 

quality. We are therefore working on small samples that have no objective of 

representativeness in the statistical sense of the term, but which respond to 

problems of relevance to the structure of the population studied, taking into 

account the specific problem of the study". Our sample consists of 21 

individuals composed of 12 women and 9 men aged between 18 and 59 years 

old from different socio-professional categories. 

 Some of them had already had an impulsive buying experience and 

others were fresh out of the store. 

3.1.4 The conduct of the investigation: 

The adoption of a longitudinal approach during the interviews allows 

the perspective of the impulsive buying experience to be put into perspective 

over time. The interviews were conducted in the interviewee's home for 

people we knew well, while the others were conducted in a quiet room. For 

those leaving the store, we asked them if they would like to participate in the 

second part of the study, which consisted of asking them questions about 

what they learned from this visit.  

In order to put respondents at ease, they spoke in French or dialectal 

Arabic. The interviews were recorded by a tape recorder with the agreement 

of the respondents. The objective of the study was presented at the beginning 

of each interview. The questions were asked according to the themes of the 

interview guide, while respecting neutrality. The average duration of the 

interviews was between 20 and 40 minutes.  

Thus, we asked the interviewees first to tell us about their last visit to a 

store they particularly appreciated: detail the motivations and emotions they 
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may have felt, describe the behaviours and attitudes they adopted. Secondly, 

we asked them if their visit resulted in an impulse purchase (after giving them 

the exact definition of an impulse purchase). If so, we ask them to tell us 

about their buying experience in the store.  

3.2 Thematic content analysis: 

We used thematic content analysis of the information collected. The 

latter consists of breaking down the units of meaning by theme and frequency 

of appearance (Evrard, Pras, B, & Roux, E, 2009). The interviews were 

transcribed in full. The vertical and horizontal analysis of the texts allowed 

us to identify some themes listed in 3 categories: the explanatory factors of 

the impulsive buying experience (before the experience), the core of the 

experience as well as the consequences of the latter (after the experience). 

3.3 Results and hypothesis formulation : 

The analysis of the opinions has enabled us to identify a number of 

points, which will be presented as follows: 

3.3.1 Hedonic and utilitarian motivations:  

Motivations are a force that pushes the consumer to act. It provides 

energy and directs consumer behaviour (Darpy & Guillard, V, 2016). When 

we look at the responses, we see that the respondents allude to two types of 

motivations (utilitarian and hedonic). Hedonic motivations occupy an 

important place in the minds of the interviewees, either (15/21). On the other 

hand, participants less frequently mention utilitarian, functional motivations. 

In this perspective, shopping is considered a source of pleasure"...shopping 

is like taking an antidepressant...» (Female, 54 years old),"...shopping and a 

source of pleasure for me..." (Female, 38 years old). A promenade where the 

housewife tries to escape by going beyond the framework of 

purchases"...often I go to the shops to walk and do well to myself...» Others 

consider shopping as a source of sharing and a search for 

encounters"...shopping allows me to share pleasant moments with other 

customers..." (Woman, 27 years old), calls it a novelty "...buying helps me to 

break with my daily life and get out of this monotony..." (Male, 39 years 

old).Some people try to combine the useful and the pleasant during their 

shopping and the motivations differ according to the period"... During my 
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holidays my visits are very often hedonic whereas in everyday life it is 

utilitarian..." (Female, 47 years old). These are the most salient attributes of 

hedonists, also known as recreational consumers, who differ from others in 

their strong desire to buy, do not even try to evaluate their decisions, perceive 

their impulsive purchases as superior to other types of purchases and enjoy 

them. Thus, the hedonic benefits derived from the impulsive act will be much 

greater than the anticipated risks. Thus, we make the following hypothesis: 

H1: hedonic motivations positively affect the realization of an impulsive 

purchase 

3.2.2 Atmospheric factors:  

The majority of respondents (19/21) give very high importance to the 

experience lived inside the store and in particular to atmospheric factors 

(environmental, design and social factors). 

3.3.2.1 Atmospheric factors:  

Are widely cited in shoppers' responses"... I am sensitive to the 

atmosphere of the store...". Affirms a 54-year-old woman,"... in a pleasant 

place I buy without thinking, I feel pleasure, I spend time, I discover new 

products and therefore I buy..." Declares a 48-year-old woman,"... the design 

of the store is very important.A bright, pleasant, open store... and with 

friendly people, makes you want to enter and spend more time there... " (Man, 

22 years old),"... inside I felt like a little girl in a princess castle, everything 

was sparkling. Each object had a story.I felt so good that I had trouble leaving 

the store... " (Female, 48 years old). This leads us to deduce that the 

consumer's affect has an impact on his behaviour that leads to an unscheduled 

purchase through the sales environment. The analysis of the speeches 

highlighted a number of environmental factors. Thus, some consumers are 

more sensitive to the sound atmosphere "... listening to music in a store makes 

me want to spend more time and buy new products..." (Male, 39 years 

old),"...music relaxes me during my shopping moments..." (Male, 18 years 

old),"...music stimulates me and gives me the irresistible desire to buy..." 

(Female, 27 years old). This helps us to understand that music influences the 

behaviour of buyers within the point of sale and makes the customer want to 

spend more time there. Others attach importance to light"... We were neither 

attacked by the abundance of objects nor tired of discovering them. A light 
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that was not very aggressive...","... the light from the store made me want to 

go in and stay there..." (Woman, 26 years old),"...a pleasant light makes me 

want to walk down the aisles and go to the back of the store...". Based on the 

responses obtained, we understand that light favourably affects moods and 

emotions and modifies behavioural responses during a shopping 

activity.Similarly, cleanliness, smell and colour were cited as factors 

influencing shoppers' behaviour. 

The olfactory atmosphere creates emotional and emotional reactions 

and improves the mood of the buyers"... The place was pleasant... a slight 

scent of atmosphere came to decorate the place, the very relaxing colors... " 

(Woman, 38 years old), the cleanliness of the place"...the store was clean and 

very clean making me want to stay a long time..." (Male, 36 years old), 

colours have an influence on the consumer's affect"...pleasant colours and 

makes people want to look and touch the products..." (Female, 45 years old). 

3.3.2.2 Design:  

We find that store design is a very important factor for most 

respondents"... store design is very important, makes places pleasant to look 

at when you enter such a store, you tend to spend much more time and when 

you spend more time sometimes you think: ah ! I need such a thing..." 

(Woman, 37 years old),"... the decoration makes you want to buy..." (Female, 

38 years old),"... spacious and easily accessible store and products are 

highlighted..." (Male, 38 years old).Respondents refer to the ergonomics of 

the premises, the layout of the space, influence the physical actions of the 

barge, and improve its shopping experience. 

3.3.2.2.3 The social dimension: 

It refers to the human component, contact with sales staff. According to 

the respondents, this dimension influences their behaviour. 

"...A benevolent staff that listens to the customer without being too 

invasive..." (Woman, 54 years old),"...the salesman was very welcoming..." 

(Woman, 38 years old),"... The cashier was smiling and seems to be happy 

to do his job...". The majority of respondents spontaneously mentioned the 

influence that the staff in contact can have on their purchasing decision and 

attach great importance to sincerity, courtesy and the sympathy of the 
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salespeople"...a sincere and attentive salesperson makes me want to buy and 

revisit the store...". (Male, 38 years old) Unlike unpleasant and antipathetic 

sellers who have a single objective to sell without worrying about the 

consumer and who can be provoked by the boycott of the store"... antipathetic 

seller, I will never come back to the store..." (Female, 45 years old). On this 

we make the following proposal: H2: Elements of the store atmosphere 

influence the content of the store experience. 

3.2.3 Situational factors:  

These are specific factors that relate to a situation, place or time such as 

crowds, accompaniment and time pressure.Some respondents refer to the 

crowd as a source of negative emotional state"...a crowded store makes me 

want to visit it..." (Male, 38 years old),"... I prefer that the store is empty and 

that there are fewer people to make myself comfortable..." (Woman, 38 years 

old),"... I can never stand stores where there are many people and even if I 

am in total need and the store is the only one that can satisfy my need, I drop 

out and go out without buying... " (Female, 37 years old). Based on the 

answers, it is understood that the crowd creates avoidance behaviour in the 

barge; they take less pleasure and stop shopping. "...accompanied I don't feel 

the pressure of the people around me..." Declares a 25-year-old woman, this 

allows us to see that in certain situations, the buyer's behaviour improves, and 

he may spend more time and make unscheduled purchases"...accompanied 

by me I make unscheduled purchases and I spend more money, two of us 

have more fun..." (Female, 28 years old). Some rely on the opinions of people 

they trust.Some respondents are more sensitive to time and this sensitivity 

varies according to the barge's motivation, the visit, the crowd and the state 

of mind. It is estimated differently depending on the purpose of the shopping 

(need or pleasure).  When it comes to pleasure, respondents give less 

importance to this factor"...I don't look at time when I'm happy..." (Woman, 

38 years old),"...time doesn't matter to me when I buy products to please 

myself...", whereas when it comes to a utilitarian need, time has a negative 

effect on the emotional states of the consumer"... when I have a useful need 

I go directly to the shelf I take my product, I pay and I go out..." (Male, 42 

years old),"... when I am stressed and irritated I spend less time in shops..." 

(Female, 22 years old). These states of mind push them to break up the visit. 
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We find that impulse purchases are most successful when the consumer is 

not time constrained. 

The factors mentioned (crowd, accompaniment, time pressure) exert power 

over the consumer and direct his emotions in a direction favourable to the 

stores. We make the following 3 proposals: 

H3: the crowd negatively affects the realization of an impulse purchase. 

H4: Support positively affects the realization of an impulse purchase. 

H5: Time pressure negatively affects the realization of an impulse purchase. 

3.3.4- The content of the experience:  

By asking the question "Tell us about your experience? "14/21 states 

that they had pleasant shopping experiences"... The place was pleasant, the 

shelves were arranged in such a way that our eyes were captivated by only 

one element at a time..." (Woman, 54 years old),"... The articles were super 

well presented, and it smelled like vanilla and lavender since there were lots 

of candles, and the atmosphere was more like "COSY" since there were 

several articles like "Vintage"..." (Female, 38 years old).This state of 

immersion will have the role of altering his sense of reality and arousing in 

him impulses to buy"... In such a shop I forget myself, I enter a new world 

and I want to buy everything" (woman, 40 years old). A pleasant experience 

can make a product extremely attractive and desirable to the consumer"... 

The products I buy impulsively are not necessarily essential or indispensable 

but rather for pleasure" (Woman, 48 years old). We postulate the following 

proposal: H6: The content of the experience lived within a store positively 

influences the birth of impulse to buy. 

3.3.5- Remembrance:  

When asking respondents to tell us about their experiences of impulsive 

buying, some feel that they are reliving it a second time, the memory is"... I 

remember very well the moments spent during my last visit...". (Male, 28 

years old),"... I remember the pleasant sensations I had that day..." (Woman, 

48 years old),"... it makes you relive the pleasure..." (Male, 38 years old). He 

memorizes memories that relate to certain details of the experiential context. 

The service"...I really liked the welcome..." (Male, 38 years old), the store"...I 

remember it was nice in the store..." (Woman, 38 years old), the layout"... I 
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remember the little details and where the product I bought was displayed..." 

(Female, 48 years old), the atmosphere and atmospheric variables"...I could 

recognize the diffused smell..." (Male, 38 years old), finally the memory with 

the staff in contact"...the saleswoman was smiling and very reactive at the 

same time...I would know her on the street..." (Female, 38 years old). We 

also see the memories that come back make the shopping experience more 

memorable and make them want to revisit the store"...The pleasant moments 

I spent in this store make me want to come back and buy again..." (Female, 

54 years old), recommend the store to others"... I could recommend this store 

because I had a great time there..." (Female, 38 years old). In general, the 

barge easily remembers its visit, especially the moments it considers the most 

pleasant. 

H7: The memory of the experience positively influences consumer 

satisfaction with the store. 

H8: the memory of the experience makes the consumer want to revisit the 

store. 

H9: the memory of the experience is a better predictor of the store's 

recommendation  

3.3.6 Post-purchase emotions:  

Consumption is considered an experience that creates feelings and 

emotions. Joy is the most frequently cited feeling in the barge's emotional 

state"...I am very happy with my visit..." (Female, 48 years old). Some 

consider that when the impulse purchase is higher than the planned purchase 

when it satisfies a hedonic need"...unscheduled purchases please me more 

than planned purchases..." (Female, 54 years old). On the other hand, anger 

and guilt are less cited"... I feel guilty for visiting this store..." (Male, 38 years 

old),"... I was angry about the noise and the crowd in the store..." (Female, 

48 years old). This leads us to say that emotions guide the individual, and 

affect future reactions and behaviours. 

H10: Emotion positively influences consumer satisfaction with the store. 

4. CONCLUSION  

The impulsive buying behaviour in marketing has been the subject of 

several controversies. Thus, this act has gone from a cognitive approach that 

considers it as an irrational purchase to an emotional approach that integrates 
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emotion as a trigger. Occurring as a tangled behaviour, it continues to arouse 

the interest of researchers. 

It should be noted that in this research, impulse buying is studied using 

an experiential approach. Thus, (Rook, 1987) defines impulse buying as "an 

experience in which the consumer feels an urgent and persistent desire to buy 

something immediately". In this perspective, it is seen as an extraordinary 

phenomenon, an experience with more emotions and pleasure than 

reflections. In this sense, the exploratory (qualitative) approach adopted 

allows us to deepen our understanding of the impulse buying experience, also 

allowing us to identify the impact of the content of the experience lived by 

the shopper inside the store in triggering a purchase impulse, its 

concretization through an impulse purchase and its influence on the future 

behaviour of the consumer.  

In the light of the reached results, a conceptualization of the impulsive 

buying experience will be proposed in order to understand and distinguish 

the different factors that come into play in the context of this 

experience.Based on the initial results; we were able to conceptualize the 

impulse buying experience in a dynamic process that consists of three steps: 

"Pre-experience" which corresponds to the various factors likely to 

affect consumer behaviour such as atmospheric variables (ambient factors, 

design and social dimension), the motivations felt by the barge and its 

anticipated emotions and which can trigger an impulse, as a result of the 

encounter between the barge and the experiential platform.  The consumer 

builds his own experience from this "person-object-situation" interaction. 

"The heart of the experience" corresponds to the transition from a 

buying impulse to the realization of an impulsive purchase.  

"After-experience" which corresponds to the consequences that can be 

left by the consumer's experience in the store and which correspond in our 

research to hedonic memories, emotions and values and future behavioural 

intentions such as satisfaction with the visit, recommendation and need for 

re-experience (an intention to return to the store). 

Despite theoretical and methodological interests, our research has 

limitations. Methodologically, our theoretical model proposal through an 
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exploratory qualitative study must be tested quantitatively in order to 

measure the effect of the different variables identified on consumer 

behaviour. 

Figure 3 Conceptual model of the impulsive buying experience 
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1. INTRODUCTION 

The Algerian economy is based mainly on the exploitation of 

hydrocarbons, almost unique resource of the country, they are the country's 

main source of income (98% of revenues of Algerian exports), hydrocarbon 

revenues have funded different economic stimulus programs and 

significantly reduce the external debt of the country, and our article is to 

answer the following questions: 

Is there a cointegration and causal relationship between energy 

consumption and economic growth? 

2. Theoretical part: 

2.1 Introduction 

Energy is considered a basic material needed for human and economic 

life. Nowadays, it has become increasingly important due to its use in the 

majority of economic and non-economic activities. The energy sector offers 

several finished products such as electricity, liquefied petroleum gas, natural 

gas, gasoline, diesel and heavy fuel oil, necessary for everyday household 

life (transport, cooking, heating, and lighting) and for corporate production 

activity. 

To design energy efficient power saving policies, we need to know the 

impact of energy consumption on economic growth.   

 2.2 Overview of theoretical and empirical studies from the 

energy consumption and economic growth:  

The subject of the causal relationship between energy consumption and 

economic growth has been well studied in the literature of energy saving, 
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which subdivides it into two categories : the first is the one that shows the 

relationship between the energy consumption and economic growth in the 

case of time series, and the second is dealing with this relationship in the 

presence of panel data. Among the pioneering studies of economic energy-

growth relationship, we quote that of Kraft and Kraft (1978) for the case of 

the United States (Kraft & Kraft, 1978, p. 401). Subsequently, empirical 

studies have increased leading to a variety of empirical results and sometimes 

opposite either because of different time periods or different variables used 

or the sample of countries studied or because of different econometric 

methodologies applied. This divergence of causality results between energy 

consumption and economic growth has had important economic and energy 

implications. 

 The nature of the causal relationship is of major importance for the 

design and effective implementation of economic and energy policies      

(Ozturk, 2010, p. 342). Indeed, the countries for which energy is an 

independent variable (that is to say the countries for which the causality tends 

energy consumption to economic growth) will have a prudent energy policy 

because anyone any negative shock to their energy supply will exert a 

negative impact on economic growth. On the contrary, in an economy where 

energy consumption is determined by economic growth (that is to say, the 

direction of causality tends economic growth to energy consumption), the 

political economy of energy would have a very small effect on economic 

growth  (Ouedrago, 2010, p. 526). 

At this level, the focus ofart work is based on the approach of co-

integration and Granger causality as a method of analysis of the causal 

relationship between energy consumption and economic growth for one 

country. The most interesting studies are listed in Table1 (2017 ,بن محاد, p. 

159); (Cherif, 2011, p. 247);  (Tsani, 2010, p. 585);  (Fondja, 2013, p. 1300)  

(Liang & Liu, 2013, p. 317); (Soares, Kim, & Heo, 2014, p. 60); (Tang, Tan, 

& Ozturk, 2016, p. 1510). The results found by Ben Mouhad (2017) for the 

case of Algeria for the period 1980-2015, applying the cointegration test and 

its validity and the Granger causality test indicates the presence of a 

unidirectional causal relationship from of energy consumption to economic 

growth (real GDP). By cons Cherfi study (2011) found no conitégration of 
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relationship between the two variables, but there is a unidirectional causality 

from economic growth to energy consumption. The results found by Tsani 

(2010) for the case of Greece for the period 1960-2006, applying the 

methodology of Toda and Yamamoto indicate the presence of a 

unidirectional causal relationship from energy consumption to economic 

growth (real GDP) for Greece. For its part, Fondja Wandji (2013) studied the 

nature of the relationship between energy consumption and economic growth 

for Cameroon through a tiered approach: (i) the study of stationary, (ii) the 

causality test between the variables studied and (iii) estimating the 

appropriate model. Granger causality test indicates a strong unidirectional 

evidence ranging from oil to real GDP. 

 The co-integration test shows that the two series are cointegrated. The 

application of the model VECM shows that an increase in consumption of 

petroleum products by 1% would generate an increase in economic growth 

of 1.1%. This result implies that an economic policy aimed at improving the 

energy supply will necessarily have a positive impact on economic growth. 

On another side, lack of energy is a bottleneck for further economic 

development in Cameroon. Similarly, Liang and Liu (2013) point out the 

existence of a long-term cointegration relationship between energy 

consumption and economic growth in the case of China over the period 1953-

2008, and using the technical cointegration and VECM model. For their part, 

Soares et al. (2014) note that energy plays an important role in economic 

development and poverty reduction. To analyze the relationship between 

energy consumption and economic growth (real GDP), these authors applied 

the VECM model and Granger causality test to the case of Indonesia. The 

results found show no long-term causal relationship; while in the short term, 

a bidirectional relationship has been detected. The empirical results thus 

suggest the possibility of reducing the energy requirement for a certain level 

of real GDP without the need to increase the use of other factors of 

production. This implies that the energy saving can be considered as an 

effective policy tool to reduce production costs and a more competitive 

Indonesian economy. Finally, we mention the recent work of Tang et al. 

(2016) which deals with the relationship between energy consumption and 

economic growth for the case of Vietnam using the Solow neoclassical 
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growth model over the period 1971-2011. The methodology of cointegration 

and causality has been studied to determine the relationship between the 

variables of interest. The results of this study indicate the existence of 

cointegration between the variables. In particular, energy consumption, 

foreign direct investment (FDI) and capital stock have a positive impact on 

Vietnam's economic growth. Granger causality test indicates a unidirectional 

relationship from energy consumption to economic growth. Therefore, 

Vietnam has an "energy-dependent" economy and any environmental policy 

developed to conserve energy would jeopardize the process of economic 

development in Vietnam. For this reason, a renewable energy policy should 

be put in place to ensure adequate energy supplies for accelerating economic 

growth. energy consumption, foreign direct investment (FDI) and capital 

stock have a positive impact on Vietnam's economic growth. Granger 

causality test indicates a unidirectional relationship from energy 

consumption to economic growth. Therefore, Vietnam has an "energy-

dependent" economy and any environmental policy developed to conserve 

energy would jeopardize the process of economic development in Vietnam. 

For this reason, a renewable energy policy should be put in place to ensure 

adequate energy supplies for accelerating economic growth. energy 

consumption, foreign direct investment (FDI) and capital stock have a 

positive impact on Vietnam's economic growth. Granger causality test 

indicates a unidirectional relationship from energy consumption to economic 

growth. Therefore, Vietnam has an "energy-dependent" economy and any 

environmental policy developed to conserve energy would jeopardize the 

process of economic development in Vietnam. For this reason, a renewable 

energy policy should be put in place to ensure adequate energy supplies for 

accelerating economic growth. Granger causality test indicates a 

unidirectional relationship from energy consumption to economic growth. 

Therefore, Vietnam has an "energy-dependent" economy and any 

environmental policy developed to conserve energy would jeopardize the 

process of economic development in Vietnam. For this reason, a renewable 

energy policy should be put in place to ensure adequate energy supplies for 

accelerating economic growth. Granger causality test indicates a 

unidirectional relationship from energy consumption to economic growth. 
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Therefore, Vietnam has an "energy-dependent" economy and any 

environmental policy developed to conserve energy would jeopardize the 

process of economic development in Vietnam. For this reason, a renewable 

energy policy should be put in place to ensure adequate energy supplies for 

accelerating economic growth. Vietnam has an "energy-dependent" economy 

and any environmental policy developed to conserve energy would 

jeopardize the process of economic development in Vietnam. For this reason, 

a renewable energy policy should be put in place to ensure adequate energy 

supplies for accelerating economic growth. Vietnam has an "energy-

dependent" economy and any environmental policy developed to conserve 

energy would jeopardize the process of economic development in Vietnam. 

For this reason, a renewable energy policy should be put in place to ensure 

adequate energy supplies for accelerating economic growth. 

Table 1: Summary of recent empirical studies on the direction of causality 

between energy consumption and economic growth 

authors Period Country Methodology causality 

Ben mohad 

Samir (2017) 

1980-

2015 

Algeria cointegration 

test, Granger 

causality test 

PIBCE→ 

Cherfi souhila 

(2011) 

1965-

2008 

Algeria cointegration 

test, Granger 

causality test 

PIBCE→ 

Tsani (2010) 1960-

2006 

Greece Toda and 

Yamamoto of 

Methodology 

CEPIB→ 

Fondja Wandji 

(2013) 

1977-

2009 

Cameroon cointegration 

test, Granger 

causality 

ECM model 

CEPIB (EC: oil)→ 

EC-GDP (EC: 

electricity) 

EC-GDP (EC: 

Organic Fuel) 

Liang and Liu 

(2013) 

1953-

2008 

china cointegration 

test, VECM, 

Granger 

causality test 

PIBCE (short 

term)↔ 

GDP-EC (long-

term) 

Soares et al. 

(2014) 

1971-

2008 

indonesia cointegration 

test, VECM, 

Granger 

causality test 

PIBCE (short 

term)↔ 

GDP-EC (long-

term) 
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Tang et al. 

(2016) 

1971-

2011 

Vietnam cointegration 

test, VECM, 

Granger 

causality test 

CEPIB→ 

Source: Prepared by the author. 

Notes:  

CEPIB: energy consumption due to economic growth.  

PIBCE: economic growth because of energy consumption. 

CEPIB: two-way causality between energy consumption and economic 

growth. 

EC-GDP: lack of causality between energy consumption and economic 

growth.  

THIS: Energy consumption, GDP: Gross domestic product 

VAR: (Vector autoregressive model): autoregressive model vectors, ECM 

(Error Correction model) model for error correction,  

VECMm (Vector error correcting model): template vectors with error 

correction. 

3. Empirique parte: 

3.1 Data and variables: 

Data from the study are the comments on the primary level of energy 

consumption and the indoor production real Gross, during the period 1980-

2014; This information is from the World Bank database. 

The variables used are: 

GNIPC:Production real Gross Domestic per capita expressed in constant 

2010 US $. 

CEH: Energy Consumption per Capita, expressed in Kg per capita oil 

equivalent. 

Table 2: Descriptive characteristics 

Observations GNIPC CEH 

Mean 3834.366 913.6471 

Median 3729.257 863.7872 

Maximum 4675.885 1321.099 

Minimum 3164.899 579.4516 

Std. Dev. 452.4925 166.1113 

Skewness 0.390030 0.602066 
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Kurtosis 1.880198 3.159407 

Jarque-Bera 2.716072 2.151543 

Probability 0.257165 0.341035 

Sum 134202.8 31977.65 

Sum Sq. Dev. 6961481. 938160.5 

GNIPC 1  

CEH 0.804 1 

Source: Prepared by the author from Eviews 10 

Note that there is a strong positive correlation between the two 

variables. 

Figure 1: Graphical Overview of variables 
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Table 3: unit root test of ADF and PP 

 Test Augmented Dickey Fuller 

(ADF) 

Phillips Perron test 

(PP) 

Variables (1) (2) (3) (1) (2) (3) 

 in level in level 

LBIPH -

0.68910

7 

-

0.391599 

1.003124 -

1.1

064

52 

-

0.234578 

1.082003 

LCEH -

2.44226

0 

-

1.377605 

2.615061 -

2.6

072

55 

-

1.385785 

2.615061 

 In the first Difference In the first Difference 

Δ LBIP -

3.28838

9 

-

3.096677 

* 

-2.930695 * -

3.3

245

41 

-

3.159364 

* 

-2.951675 

* 
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Δ LCEH -

5.26613

7 * 

-

5.362947 

* 

-4.637644 * -

5.2

530

96 

* 

-

5.352800 

* 

-4.585462 

* 

Source: Prepared by the author from Eviews 10 

Note: * indicates a significant level of 5% 

(1), (2), (3) to indicate model (with constant and trend), (with only constant) 

and (without constant and without trend). 

The results of the unit root Dickey Fuller and Phillips-Perron shown in 

Table 3 above, confirm that the two variables are stationary in the first 

difference, are thus integrated of order 1 or I (1). 

Based on the unit root test above, we apply the model developed by 

ARDL Pesaran and Shin (1999), which had an extension through Pesaran et 

al. (2001). The use of this model is justified by the fact that it takes into 

account both short-term relationships and those of long-term variables tested, 

it allows estimation of small sample sizes and also level variables different 

integration (I (1) and I (0)). 

 First, one starts by determining the optimum number of delay of each 

variable depending on the model, and AIC are used (Akaike Information 

Criterion) for this step. 

3.2 Determination of optimal number of delays: 

1st case LPIBH dependent variable: 

Figure 2:Akaika information 
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From the above graph (based on Akaike information criterion), the 

model ARDL (4, 0) is the best model. 

2nd case LCEH dependent variable: 

Figure 3: Akaika information 
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From the above graph (based on Akaike information criterion), the 

model ARDL (3, 0) is the best model. 

3.3 Estimated ARDL model and cointegration test for both cases: 

3.3.1 1st case LPIBH dependent variable: 

3.3.1.1 The ARDL model: 

Table 4: ARDL model 

     
Variable Coefficient   Prob. * 

          
LPIBH (-1) 1.373045   0.0000 

LPIBH (-2) -0.248472   0.4316 

LPIBH (-3) -0.241204   0.2117 

LCEH 0.078345   0.1291 

C 0.427625   0.2135 

          
R-squared 0.973120 Mean dependent var 8.248988 

Adjusted R-squared 0.969138  SD dependent var 0.121111 

F-statistic 244.3664 Durbin-Watson stat 2.213926 

Prob (F-statistic) 0.000000    

          
Source: Drawn from Eviews 10. 

The estimation results show that LPIBH variable (-1) is statistically 

significant. 
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The quality of fit of the model is 97%, that is to say the total variability 

of GDP Per capita is explained by the 97% variable itself delayed by a year. 

The Fisher statistic associated (244.36) is much greater than the value 

read in the Fisher table at the 5% threshold, according to the estimation 

results, the model is acceptable. 

3.3.1.2 Cointegration test (test Bounds) 

Table 5: Cointegration test 

F-Bounds Test Null Hypothesis: No relationship levels 

     
     test Statistic Value Sig. I (0) I (1) 

     
     F-statistic 1.095513 10% 3.02 3.51 

K 1 5% 3.62 4.16 

  2.5% 4.18 4.79 

  1% 4.94 5.58 

Source: Drawn from Eviews 10. 

The result of the procedure (test bounds) above shows that the Fisher 

statistic (1095) is lower than the lower bound for the different thresholds of 

significance. 

So we accept the H0 hypothesis of no cointegration relationship. 

3.3.2 2nd Case CE dependent variable: 

3.3.2.1 the ARDL model: 

Table 6: ARDL model 

     
     Variable Coefficient   Prob. * 

     
     LCEH (-1) 0.288743   0.1221 

LCEH (-2) 0.205079   0.2566 

LCEH (-3) 0.056072   0.7060 

LCEH (-4) 0.250119   0.0459 

LPIBH 0.420401   0.0003 

C -2.067826   0.0001 

     
     R-squared 0.966989 Mean dependent var 6.836866 

Adjusted R-squared 0.960386  SD dependent var 0.150169 

F-statistic 146.4630 Durbin-Watson stat 2.068091 

Prob (F-statistic) 0.000000    
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Source: Drawn from Eviews 10. 

The estimation results show that all the factors that have reported fat 

probabilities are statistically significant. 

The quality of fit of the model is 96%, that is to say the total variability of 

EC per capita is 96% explained by the variable delay itself of 4 years and the 

GDP and constant. 

The Fisher statistic associated (146.46) is much greater than the value 

read from the table of Fisher at the 5% threshold, according to the estimation 

results, the model is acceptable. 

3.3.2.2 Cointegration test (test Bounds) 

Table 7: Cointegration test 

F-Bounds Test Null Hypothesis: No relationship levels 

     
     test Statistic Value Sig. I (0) I (1) 

     
     F-statistic 11.12620 10% 3.02 3.51 

K 1 5% 3.62 4.16 

  2.5% 4.18 4.79 

  1% 4.94 5.58 

Source: Drawn from Eviews 10. 

The result of the procedure (test bounds) above shows that the Fisher 

statistic (11.12) is greater than the upper bound for the different thresholds of 

significance. 

So we reject the H0 hypothesis of no long-term relationship and we 

conclude the existence of a co integration relationship between the two 

variables. 

3.4 Estimated at correcting short-term error model: 

Table 8: Estimated short-term 

ARDL Error Correction Regression  

Dependent Variable: D (LCEH)   

Selected Model: ARDL (4, 0)   

Case 2: Restricted Constant and No Trend  

     
     ECM Regression 

Case 2: Restricted Constant and No Trend 
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Variable Coefficient   Prob. 

     
     D (LCEH (-1)) -0.511271   0.0021 

D (LCEH (-2)) -0.306192   0.0063 

D (LCEH (-3)) -0.250119   0.0336 

CointEq (-1) * -0.199986   0.0000 

     
     R-squared 0.517692 Mean dependent var 0.015866 

Adjusted R-squared 0.464102  SD dependent var 0.039287 

Durbin-Watson stat 2.068091    

     
     Source: Drawn from Eviews 10. 

The estimation result shows that coefficient adjustment or restoring 

force is statistically significant, it is negative and is between zero and one in 

absolute value, which guarantees an error correction mechanism, and 

therefore the existence of a long-term relationship (cointegration) between 

variables, we also noticed that the consumption of energy delayed by a year, 

two or three years has a negative effect on the current energy consumption in 

the short term. 

3.5 Estimated Long-term model: 

Table 9: Estimated long-term 

     
     Variable Coefficient   Prob. 

     
     LPIBH 2.102153   0.0003 

C -10.33985   0.0191 

     
     EC = LCEH - (2.1022 * LPIBH -10.3399)  

Source: Drawn from Eviews 10. 

The estimation result shows the long-term positive effects of economic 

growth on energy consumption; a 1% increase in per capita GDP accelerates 

energy consumption per capita of 2.1%, against the constant by a negative 

effect on long-term energy consumption. 

3.6 Causality Test Toda-Yamamoto: 

The causality test between energy consumption and economic growth 

according to the approach of Toda Yamamoto is in two stages. First, it is to 

determine the order of integration maximum (dmax) series and the optimal 
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number of lags (p) of the VAR process. Then you have to estimate a VAR 

model increased level of order (p + d max), and therefore the application of 

the Wald test. 

3.6.1Determining optimal number of VAR process 

Table 10: VAR process 

       
       The G LogL LR EPF AIC SC HQ 

       
       0 61.42553 N / A 5.69e-05 -4.098312 -4.004016 -4.068780 

1 125.1114 114.1953 9.29e-07 -8.214579 -7.931690 -8.125982 

2 134.2260 15.08621 * 6.57e-07 * 

-8.567309 

* 

-8.095828 

* 

-8.419647 

* 

3 137.8584 5.511249 6.82e-07 -8.541958 -7.881885 -8.335231 

4 141.9704 5.671696 6.92e-07 -8.549681 -7.701015 -8.283889 

5 142.5874 0.765986 9.08e-07 -8.316374 -7.279115 -7.991517 

6 148.3033 6.307200 8.54e-07 -8.434712 -7.208860 -8.050790 

       
       Source: Drawn from Eviews 10. 

To implement the causality test, we find that p = 2 and d max = 1; we 

redo the order process VAR VAR (p + d max). 

Table 11: Wald test 

Type causality P + 

dmax 

Stat. 

Wald 

Proba. Decision 

LPIBH not cause 

LCEH 

3 12.62866 0.0055 Causality from economic 

growth to energy 

consumption 

(unidirectional causality) 

LCEH not cause 

LPIBH 

3 3.316132 0.3454 

Source: Drawn from Eviews 10. 

According to the result of causality in the above table confirms the 

existence of a long-term relationship between energy consumption and 

economic growth; the existence of a unidirectional causality from economic 

growth to energy consumption. 

3.7 Stability of the model: 

CUSUM tests are applied and CUSUMQ proposed by Brown, Durbin 

and Evans (1975). These tests are applied to model residuals; the CUSUM 

test is based on the sum of the residues. It shows the curve of the cumulative 
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sum of the residues together with 5% of critical lines. Thus, the model 

parameters are unstable if the curve is outside the critical area between 

critical and stable lines if the curve is between two critical lines. 

The same procedure is applied to achieve CUSUMQ test, which is 

based on the sum of squared residuals. The graphical representation of these 

two tests is applied to the selected template. 

The two figures show the representation of the curve of the sum of 

residues and the square sum of the residue between critical lines indicating 

the stability of the model. 

Figure 4: Curve of the running sum of the residues 
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Figure 5: Curve of the cumulative sum of squares of the residue 
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3.8 Validation of the model: 

For the model to be valid, several tests are available including: the 

correlation test Breusch- Godfrey test Ramsey Reset, the JacqueBera of 

normality test.  

Therefore, the probability of the correlation test Breusch- Godfrey 

obtained (0.7902) is much higher than 5%, demonstrating that the series 

retained in the model does not have correlation to each other, thus the 
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likelihood of test JacqueBera equals 0.440> 0.05, therefore the model is 

normalized 

3.9 Economic Interpretation of the results: 

The estimation results of our model show that the causality between 

economic growth and energy consumption in Algeria is one way of economic 

growth to energy consumption, this result is confirmed by many recent 

studies among them, the study of Lee and Chang 2007 (Lee & Chang, 2007, 

p. 1215)of 18 developing countries and 22 developed countries; which found 

that the two-way relationship in developed countries, and the one-way 

relationship of energy consumption to economic growth for developing 

countries; and also the causal relationship to the study Mahara 2007 

(Mehrara, 2007) of 11 oil exporting countries is one way of economic growth 

to energy consumption. 

 This study confirms the existence of a long-term relationship between 

the two variables, as CUSUM and CUSUMQ tests. 

4. CONCLUSION 

This study confirms that the energy consumption per capita does not 

participate in economic growth. 

The absence of causality from energy consumption to economic 

growth; confirms that the contribution of energy consumption to economic 

growth in Algeria is low, and also because of the grant of the state in the 

energy sector. 
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Abstract:  

The main aim of this paper is to provide a decision -support tool using 

a combination of real options analysis and portfolio optimization based on  

simulation  and modelling  principles  to  analyze  and  assess  petroleum  

upstream  projects.  The  provided  method  does  not  only  takes  in  to  

account  the  risk  concept,  uncertainty and Managerial flexibility, but also 

can be used to select the optimal portfolio. Our results show that the use of 

real options analysis increases the value of the project, due to the flexibility 

that can be integrated into the decision process, and the use of portfolio 

optimization techniques helps the decision-makers to select the best set of 

projects, and the combination of the real options and portfolio optimization 

may reduce the project risks. 
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L71; G11 ; D92 ;D81 ;C61. 

1. INTRODUCTION 

The global energy investment had reached 1.8 trillion USD in 2017, 

where oil and gas upstream investments had represented 25% by 450 billion 

USD (IEA, 2018, p23). Oil has been considered as a strategic product, not 

only due to its large-use but also its characteristic as an exhaustible energy 

source (Tamba, 2017, p01). Petroleum exploration and production E&P 

activity play a key role which is: allowing petroleum companies to renew 

their hydrocarbon resources in order to ensure the continuity of companies’ 

long-term activities. The exploration and production industry is considered 

as an irreversible investment and risky activity (economic risk, geologic risk, 

country risk) (Lerche et al, 1999, p01-15 that is characterized by being an 

international activity, capital-intensive, long-term profitability, require high 

technology, critical to major economic factors and political events. 

Petroleum companies’ decision-makers sometimes face a whole of 

profitable projects, and regarding the fact of limited financial resources, they 

face difficulties to select the best set of project. The economic value of 

petroleum upstream projects is sensitive to many stochastic variables such as 

oil prices, capital expenditures, production profile...etc. Oil prices are 

considered as the main source of uncertainty related to the various factors 

that can affect them, either on the short-term such as volatility, production 

control, unconventional resources, or on the long-term like geopolitics and 

world wild economic growth (Lyons, Lorenz, & Plisga, 2011, ch7, p21). The 

traditional approaches that are used in the valuation of exploration and 

production (E&P) projects such as Net Present Value (NPV), Discounted 

Cash Flows (DCF), and others, usually take into account neither risk, 
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uncertainty concept, nor the managerial flexibility that what makes these 

economic valuation criteria remain controversial(Mun, 2002, p06, 55; Abel 

Dixit, Eberly, & Pindyck, 1996, p33-34) and besides they cannot be used to 

verify if the portfolio obtained is optimal. 

The construct of advanced option pricing was first articulated by many 

works like (McDonold & Siegl, 1986; Trigeogis, 1986; Pindyck, 1988), have 

emerged as scientific contributions for the establishment of the real options 

theory as a new approach of decision making. The term "Real Options" was 

coined for the first time in (Myers, 1977, p22) to describe the company 

growth opportunities that can be viewed as options. The majority of the 

previews studies (Pindyck & Dixit, 1994; Smith & Nau, 1995, Smith & 

McCardle, 1999; Guedes, 2016; Sabet & Heaney 2017) usually use the real 

options theory to evaluate real assets. Much of  works of literatures since the 

real options theory coming to light have been combined this theory with other 

theories or techniques such as game theory, dynamic programming and 

portfolio optimization for example (Azevedo & Paxson, 2014; Chorn & 

Shokhor, 2006; Jain, Roelofs, & Oosterlee 2014),therefore to evaluate real 

assets that has specific characterization such as irreversibility, uncertainty 

and managerial flexibility, what makes the energy industry one of the sectors 

that has applied this theory (ROA) as a decision support tool. 

 (Belailey et al 2003) review discounted cash-flow approach and show 

how real options valuation can exceed certain shortfalls of DCF, and not only 

they explain the two main models for evaluating options, Black and Schools 

and Binomial lattice models, but also provides the manner of their application 

by giving examples from the petroleum industry. The first demonstration of 

a combination of two mathematical techniques dynamic programming and 

real option valuation algorithm was by (Chorn & Shokhor, 2006) to achieve 

the policy development in the petroleum industry. (Abid & Kaffel 2009) 

evaluates the option to defer the development of the oil field using a 

methodology through which can determine the continuous-time stochastic 

processes for major risk factors of a petroleum project. (Jain et al, 2014) 

combines the real options theory and mean-variance portfolio optimization 

to assess the future nuclear power plant portfolio. (Fonseca et al, 2016) 

employs real options valuation approach to assess an African petroleum field 
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using a binomial method, where the project's volatility is necessary; however, 

he has used a non-parametric GARCH model for forecasting oil prices 

volatility as a proxy for the project's volatility. (Guedes & Santos 2016) used 

real options analysis to assess offshore petroleum exploration and production 

projects through evaluating the available options in E&P projects such as 

exploration options, appraisal options, scaling options and abandonment 

options.        

The Mean-Variance Model (MVP) was introducing by (Markowitz, 

1956) has been applied widely to select the best set of petroleum projects. 

(Orman & Duggan 1999) has illustrated how petroleum upstream companies 

use Markowitz’s portfolio optimization framework for selecting their 

portfolio of exploration production investment and compare this method to 

the traditional approaches used in upstream projects selection. (Casta et al, 

2008) provides a methodology to select the optimal portfolio in the oil and 

gas industry through proposing an extension of the MV model. Based on the 

MV model of Markowitz, (Belaid & De Wolf, 2009; Xue et al, 2014) 

highlights a manner of selecting petroleum upstream investments through 

optimizing the quadratic problem of MV model. 

2. Methodology: 

2.1 Real Options for upstream petroleum project assessment: 

The assessment of petroleum exploration and production projects using 

real options technique must take in consideration the major sources of 

uncertainty, in this paper, we have considered Reserves, oil prices, operation 

and capital costs as the main source of uncertainty in the economic 

assessment process. To achieve our objectives we need to follow some 

necessary techniques that usually employed for petroleum upstream project 

assessment. 

2.1.1 Reserves estimation using volumetric method: 

According to (Lyon et al, 2016, ch07, p5), the real reserves are never 

been determined until the production is stopped and the field is abandoned, 

otherwise the reserves are just an estimate. The volumetric method requires 

knowing specific information about the reservoir properties such as the 

estimate of the gross volume rock which containing hydrocarbons, the water 

saturation, the porosity value and the reservoir volume factor at initial 
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condition (Allen & Seba, 1993, p37). The Original Oil in Place (OOIP) is 

calculated based on the following equation (1): 

(1) 

Where 7758 is the conversion to barrels from acres-feet, A is the area 

in acres, h is the thickness in feet, φ is the porosity fraction of void space in 

volume of reservoir, is the is the water saturation as a fraction of fluid 

content and gives the oil formation volume factor. 

Estimated Ultimate Recovery EUR is defined as the amount of oil 

expected to be recovered from the reservoir or, in other words, the amount 

technically possible to produce, expressed in equation (2), where is the 

recovery factor, which is can be resolved from the performance of similar 

reservoirs. 

(2) 

2.1.2 Production profile forecasting 

After the estimation of “OOIP” and determine the “EUR”, we can 

forecast the production profile, therefore we have using (Lund 2000) model 

which is a tank model or zero-dimensional, where the reservoir is a three-

dimensional by nature; the equation (3) presents the production profile and 

the maximum production level is described by equation (4) :  

(3) 

(4) 

Where the production at time t, EUR is the Estimated Ultimate 

Recovery,  initial production capacity of a well,  is the number of 

producing wells at time t, is the field production at time t, and MaxCap is 

the maximum capacity of the plant. 

2.1.3 Oil prices modeling: 

Oil prices are considered as one of the main sources of uncertainty in 

economic assessment of petroleum exploration and production projects, 

related to the various factors that can affect them, either on the short-term 
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such as volatility, production control, unconventional resources, or on the 

long-term like geopolitics and world wild economic growth (Lyon et al, 

2016, ch07, p21),therefore there are two main stochastic processes ,the first 

one is Mean-Reverting process or Ornstein–Uhlenbeck process which is 

based on the idea of the effect of supply and demand results in a mean 

reversion property, but one of the limits of this process is it can produce 

negative prices, the last one is Geometric Brownian Motion process which is 

using for modelling the financial derivatives, the main disadvantage of this 

process is that it can under or over-evaluate the commodity prices (Lima & 

Suslick 2006 p131; Aba Oud & Goard, 2015 p190). In this paper we have 

chosen the GBM to model oil prices as follows: 

(05) 

The solution of the stochastic differential equation (05) described by 

the equation (06) 

(06) 

Where the oil price drift rate, is the oil price diffusion rate,  is 

the oil price, and dZ is the increment of Wiener process, m is the number of 

trials. 

2.1.4 Costs Modeling: 

In this part we will model the petroleum exploration and production 

projects’ main costs which are Capital Expenditures “Capex” and 

Operational Expenditures “Opex”, where the Opex containing two elements, 

fixed Opex which is proportional to the Capex, and variable Opex is related 

to the oil production rate. We are considering Capex following triangular 

distribution, the fixed Opex is considering deterministic, but for the variable 

Opex is modelled used GBM process as follows: 

(07) 

The solution of the stochastic differential equation (07) described by 

the equation (08) 
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(08) 

Where  is the drift rate of variable Opex, is the diffusion rate 

of variable Opex, and is the variable Opex. 

2.1.4 Economic Modeling: 

Petroleum upstream projects have a specific Economic model due to 

the government tax system to simplify we have proposed a simple 

concessionary regime. 

2.1.4.1 The standard Net Present Value: 

The present value of upstream project at time t is: 

(09) 

The equation (10) shows that the total government-take is the total 

income tax plus royalties: The equation (10) shows that the total government-

take is the total income tax plus royalties: 

(10) 

(11) 

 

Where the is the project’s present value at time t, is the fixed 

Opex,  is the total government-take at time t, and r is the discount rate, 

is Depreciation at time t, α is the royalty tax rate,βis the income tax rate. 

2.1.4.2 The net present value including flexibility: 

A. Option to switch on/off:   

The equation (13) represent the present value of the project including 

the option of switching on/off (temporarily) if the project generate negative 
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results. However, during the project lifetime we have considered that the 

costs of the switch on/off option are neglected. 

(13) 

Therefore the flexible NPV is as follows: 

(14) 

The real option value ROVf of the project is the difference between the 

NPV and the flexible net present value . 

𝑅𝑂𝑉𝑓 = 𝑁𝑃𝑉𝑓 − 𝑁𝑃𝑉 (15) 

B-Option to Continue /Abandon: 

The equation (16) illustrates one-way continuity or abandonment 

decision (Irreversible decision), regarding the fluctuation of the major 

variables that affect the economic value of the project. 

NPV𝐶𝑜/𝐴𝑏(𝑚) = Max {(∑
𝑄𝑡(𝑃𝑡

𝑜𝑖𝑙−𝑂𝑝𝑒𝑥𝑡
𝑣)−𝑂𝑝𝑒𝑥𝑡

𝑓
−𝑇𝑇𝑡−𝐶𝑎𝑝𝑒𝑥𝑡

(1+𝑟)𝑡
𝑛
𝑡=0 ) , 0} (16) 

The real option value ROVco/Ab of the continuity or abandonment is the 

difference between the NPV and Continue/Abandon net present 

valueNPV𝐶𝑜/𝐴𝑏. 

𝑅𝑂𝑉𝐶𝑜/𝐴𝑏 = 𝑁𝑃𝑉𝐶𝑜/𝐴𝑏 − 𝑁𝑃𝑉 (17) 

 C- Compound Option: 

The Compound option value is the resultant of the combination of the 

two previous options (Switch on/off and Continue/Abandon), which 

expressed by the equation (18); 

NPV𝐶𝑜𝑚𝑝𝑜𝑢𝑛𝑑(𝑚) = Max {(∑
Max{(𝑄𝑡(𝑃𝑡

𝑜𝑖𝑙−𝑂𝑝𝑒𝑥𝑡
𝑣)−𝑂𝑝𝑒𝑥𝑡

𝑓
−𝑇𝑇𝑡),0}−𝐶𝑎𝑝𝑒𝑥𝑡

(1+𝑟)𝑡
𝑛
𝑡=0 ) , 0} (18) 

The real option value added by the Compound option is the difference 

between the NPV and Compound net present valueNPV𝐶𝑜𝑚𝑝𝑜𝑢𝑛𝑑. 

𝑅𝑂𝑉𝐶𝑜𝑚𝑝𝑜𝑢𝑛𝑑 = 𝑁𝑃𝑉𝐶𝑜𝑚𝑝𝑜𝑢𝑛𝑑 − 𝑁𝑃𝑉  (19) 
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2.2 Mean-Variance portfolio optimization: 

The mean-variance approach is widely used in the quantitative analysis 

of portfolio selection. The mean-variance portfolio optimization framework 

requires return distribution for individual petroleum upstream project and 

uses the statistical measures of expectation and variance of return to describe 

the return and risk of an investment, respectively. The objective is either to 

minimize portfolio risk for a given return or, to maximize the expected level 

of return for a given level of risk.  

The investor in this case has the financial ability to invest in a set of k projects, 

the return represented by the random variable , and the  represent the 

weight of the total investment to allocate in the project. The expected 

return of this portfolio is as following: 

(16) 

So, 

(17) 

The portfolio variance is calculated by: 

(18) 

So, 

(19) 

As represents the portfolio return, is the standard deviation of 

the the project i, is the correlation coefficient inter-projects, is the weight 

of the project i, the weights must be positive and there sum equal one. 

(20) 

 and represents the lower and upper bands of the weight, 

respectively. 

The mean-variance model is a quadratic problem that given by: 

 Max Z ∶ ∑ 𝑤𝑖𝜇𝑖 − ∑ ∑ 𝑤𝑖𝑤𝑗𝜎𝑖𝜎𝑗𝜌𝑖𝑗
𝑘
𝑗=1

𝑘
𝑖=1

𝑘
𝑖=1  
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Sub to: 

∑ 𝑤𝑖 = 1,

𝑘

  𝑖=1

 

∑ 𝑤𝑖𝐶𝑎𝑝𝑒𝑥𝑖 ≤ 𝑀𝑎𝑥𝐶𝑎𝑝𝑒𝑥,

𝑘

𝑖=1

 

∑ 𝑤𝑖𝑁𝑃𝑉𝑖 ≥ 𝑀𝑖𝑛 𝜇,

𝑘

𝑖=1

 

∑ 𝑤𝑖𝐸𝑈𝑅𝑖 ≥ 𝑀𝑖𝑛𝐸𝑈𝑅,

𝑘

𝑖=1

 

𝐿𝑖 ≤ 𝑤𝑖 ≤ 𝑈𝑖, 𝑖 = 1, … 𝑘 

The mean variance model represented by equation (20) has two main 

objectives (bi-objective), the first is maximizing the return, and the second is 

minimizing risk, is the expected of the project,  the Capital 

Expenditures of the project i, MaxCapex the maximum financial resources 

capacity, the 𝑀𝑖𝑛 𝜇  is the threshold of the desired net present value of the 

portfolio, 𝑀𝑖𝑛𝐸𝑈𝑅 is The minimum reserve threshold required for the 

selected portfolio. 

3. Result and Discussion: 

This section is devoted to applying the combination of real options 

valuation and portfolio optimization (M-V model) following the steps that 

we have illustrated in the Methodology section to assess hypothetical but 

realistic petroleum upstream projects. 

3.1 OOIP, EUR and Production Profile: 

The Fig.1 displays the inputs that required to estimate the OOIP of the 

first project, as the figure has shown the area and the net pay thickness follow 

a triangular distribution, while the porosity, water saturation and oil 

formation volume factor follow normal, log-normal and uniform 

distributions respectively. 
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Fig.1. The inputs required to estimate the original oil in place of the project one 

using the Volumetric method 

 
The Fig.2 illustrates the expected curves and the distribution of the 

OOIP of each project, and as it shows, all the cases have an estimated 

probability of oil present of 100%, in other words 100% of probability these 

projects are containing a finite amount of oil greater than zero, the project 

one as the expected curve displays, the probability to have  a volume in place 

equal or greater than 405 MMbbl is 90% and 50% and 10% of probabilities 

for volume in place equal or more than 524 MMbbl and 681 MMbbl 

respectively. 

The Fig.3 set out the production profile estimated based on the (Lund, 

2000) model, for each project the difference between its production profile 

and others mainly due to the EUR, Number of wells and their initial 

production rate, and the maximum capacity of the plant, as can be seen from 

the figure below (Fig.3), the project five has a maximum capacity of 450 

Mbbl per month (4.5 MMbbl per year), in which the production started with 

the maximum capacity of the plant until the decline phase showed up after 

60 months of production, due to the decline of the reservoir pressure that was 

maintaining the project production (Natural Recovery). 

Fig.2. Expected Curves of original oil in place of all projects estimated using the 

volumetric method 
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Fig.3. Production profile estimated using Lund 1999) 

model 

 

 

 

 

 

 

 

 
 3.2 Real options valuation: 

This stage represents the second step after the estimation of both OOIP 

and production profile, therefore the input of the previous step (the 

production profile) being an input in this stage, the Fig.4 represents the fifth 

project’s capital expenditures which follows triangular distribution (a) and 

the oil prices (b) simulated using the GBM . 

The Variables such as production profile, Capex, oil prices, Opexes, 

royalty tax, income tax and WACC represent the inputs to Monte Carlo 

simulation to compute the distributions of all project in both cases with and 

without options, Table.1 compares the project values and there risks for the 

four cases (standard net present value, net present value with switch on/off 
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option, net present value with Continue/Abandon option and net present 

value with Compound option).  

Table.1 The Expected values and the standard deviation of all projects and 

for the four cases.  
Project 

1 

Project 

2 

Project 

3 

Project 

4 

Project 

5 

Project 

6 

E(NPV) 93,06 95,39 -41,64 40,39 26,67 -189,80 

STD(NPV) 431,25 221,55 226,93 275,94 431,99 67,72 

E(NPVf) 94,26 100,12 -30,47 41,26 26,97 -187,79 

STD(NPVf) 430,15 218,60 219,43 275,07 431,65 66,63 

E(NPVAb/Co) 203,13 130,84 71,42 121,42 173,10 0,24 

STD(NPVAb/Co) 339,34 188,71 140,93 211,91 325,99 3,97 

E(NPVComp) 203,25 132,50 72,69 121,46 173,11 0,24 

STD(NPVComp) 339,32 188,64 141,30 211,90 325,99 3,97 

Fig.4. Distributions of Capex of the fifth project (a) and the oil prices simulated 

using GBM fifteen paths (b) 

   

 

 

 

 

 

 

 

Fig.5. Economic limit of the all projects 
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As the Table.1 set out the mean value of the projects increase while the 

standard deviation (the risk) decrease with the integration of options 

(flexibility), for the project two the switch on/off option add to the standard 

net present value 4.73 MMUS$ while the compound option add more than 

134 MMUS$ to the standard net present value and in the other hand the 

standard deviation of the same project goes from 221.55 MMUS$ in the 

standard valuation to 218.6 for the switch on/off case. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.6. The net present value of all projects versus simulated paths of oil 

prices, operational costs and capital expenditures, the red region represents 

abandon policy (negative results), green grid represents continue policy 

(positive results), while the yellow represents the Wait-and-see policy in 

which  the return on investment less than 15%. 

The economic limit depends mainly by oil prices, Opexes and royalty 

tax, the Fig.5 shows the threshold quantity of oil extracted for each project at 

which the project generates no more positive results. However, it can be 

observed from the Fig.5 that the economic limit is directly proportional to 

variable Opex, while it is inversely proportional to oil prices.  

Fig.6 displays the variation of projects value in function of the capital 

expenditures and the difference between oil prices and operational costs, in 
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which the x-axis represents the capital expenditures of the project, the y-axis 

represents the difference between  oil price and operational costs, while the 

z-axis represents the projects value, at which the green grid points represents 

the states at which the project’s value not only greater than zero but also the 

project has return on investment greater than 15%, therefore the decision 

policy at this case is should continue, while the yellow grid points is 

considered as a risky states due to its closeness  to the red region, even 

though, the project generate positives results but has less than 15%  return on 

investment, thus the decision policy, in this case is just wait and see, however, 

the red points region the project generate negative results, therefore the 

project should be abandoned. For example the project six has only two 

possible scenarios where the project generate positive value and more than 

15%  as return on investment, and they are (310.2, 117.5, 57.93) and (332.1, 

163.4, 97.63)  as mean values for the whole lifetime of the project, while all 

the rest results are either wait-and-see or abandoned states. What stands out 

of this figure is if we know how the project’s value behaves in function of 

capital expenditures, oil prices and operational expenditures, the flexibility 

can be easily  integrated the decision’s process. 

3.3 Portfolio Optimization: 

In case when a company faces limited financial resources and it has to 

choose amongst several projects, in this case, the portfolio optimization can 

be used to select the optimal set of projects, in other words maximizing the 

expected value and minimizing the risk. 

The efficient frontier is considering as the weighing machine between 

return and risk in the selection of the optimal set of assets in which the 

efficient frontier has the highest expected values for the same amount of risk 

compared with non-efficient portfolios.  

Fig.7 displays the frontier efficient (a) and there optimal fractions (b) 

for the standard net present value case (without flexibility) under budget, net 

portfolio present value threshold, and reserves threshold constraints, and for 

both cases (a) and (b) the project two dominating the portfolios with high 

value, due to its risk-return combination  (as Table.1 indicates), while for the  
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rest two cases the portfolios with the highest value are dominated by the 1st 

project because it has the highest value amongst all the six projects in this 

two cases (Table.1). 

 (a) (b) 

  

  
(c) (d) 

  

  
Fig.7. Efficient frontier and its optimal fractions (a) for the case 

of  standard net present value, (b)  net present value with switch on/off 

option, (c) net present value with Continue/Abandon option, while (d) 

is for the  net present value with Compound option case. 
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Fig.8. the Comparison between the efficient frontiers for the four cases 

 

What can be clearly seen in the Fig.8, is that for the same amount of 

risk (standard deviation equal 150.9) we have different portfolios’ values for 

the four cases, at which the switch on/off option add more than 5MMUS$ to 

the standard net present value portfolio, while continue/abandon and 

compound  

options add to the standard case more than 86.8 and 87.5 MMUS$ for the 

same standard deviation.  

4. CONCLUSION 

The reserves estimation, oil prices, and capital costs play a pivotal role 

in the assessment of petroleum upstream projects. Oil prices are considered 

as one of the main sources of uncertainty, due to the multiplicity of factors 

that can affect theme and energy prices in general such as production control, 

unconventional resources, geopolitics, and world wild economic growth. The 

economic value of E&P projects involves an amount of uncertainty, owing 

to the sensitivity to many stochastic variables, the fluctuation of these 

variables is critical in investment decision of whether continue, expand, 

abandon, or be delayed. The traditional approaches that are used in the 

valuation of E&P projects such as DCF methodology take into account 

neither uncertainty nor the managerial flexibility besides its optimal portfolio 

selection limits, the decision support tools provided in this paper has an 

important literature contribution due to its integrality at which it starts from 

the OOIP estimation until the selection of the optimal portfolio taking the 

risk and the managerial flexibility into account, the results obtained show that 

the integration of the flexibility to the decision process (ROA) may increase 

project’s value comparing with the traditional NPV based on the nature of 

real options analysis which is avoiding the negative results through wait for 
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more profitable oil prices, while under the fact that petroleum companies face 

a set of projects at which, they must select the best project combination in 

order to maximize profits and minimize risks. 
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Abstract:  

Audit quality had been studied using different approaches but 

understudied using a structural model. This study hypothesizes a causal 

relationship between audit quality, auditor independence, audit mission 

characteristics and auditor's qualifications and abilities. Data were collected 

using an electronic Email survey, sent to external auditors (n=52). Partial 

Least Squares Structural Equation Modelling (PLS-SEM) was used to test 

the study hypotheses.  

The results show tow positive significant relationships, first, between 

audit mission characteristics and auditor independence, second, between 

auditor's qualifications and abilities and audit quality, while the model fails 

to establish a significant relationship between auditor independence and audit 

quality. The study suggests that audit mission characteristics play a major 

role to guarantee the independence of external auditors, and audit quality can 

be achieved by enhancing auditor's qualifications and abilities.  

Keywords: Audit Quality, Auditor Independence, Audit mission, Auditor's 

Qualifications, and Abilities. 
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M42 ،M48. 

1. INTRODUCTION 

For several reasons, states impose on companies to examine their 

financial statements by an External Auditors, to provide a reasonable 

assurance that the financial statements are free from anomalies. Many users 

of company's financial statements expect that those financial statements are 

audited and credible for making good decisions. But after the Enron/Arthur 

scandal, users became worried a lot about audit quality. 

This study examines how auditor independence, audit mission 

characteristics and auditor's qualifications and abilities effect audit quality. 

Numerous studies post Enron/Arthur scandal have investigated the effect of 

various variables on audit quality such as auditor independence, audit office 

size, audit pricing, audit tenure and non-audit services (Choi, Kim, Kim, & 

Zang, 2010; Deis Jr & Giroux, 1992; Lennox, 1999; Libby & Tan, 1994; 

Zalailah, Jenny, & Stuart, 2006). 

Empirically, previous studies examine the effect of different variables 

on audit quality with different measures, and relied on first generation 

methods of analysis, using multi-regression analysis and correlation 

analyses. However, this study suggests a second generation method of 

analyses which is Partial Least Square Structural Equation Modeling. This 

method of analyses allows studying complex models with many 
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relationships. Therefore, this study envelops a lot of variables that could 

affect audit quality at the same time and highlights the possible relationships 

between all the variables in the model.            

Based on the background, the research questions in this study are: (1) 

Is there an effect of auditor independence on audit quality?; (2) Do audit 

mission characteristic affects auditor independence?; (3) Do auditor 

independence mediates the relationship between Audit mission characteristic 

and audit quality?; and (4) Is there any effect of auditor's qualifications and 

abilities on audit quality?. 

The contribution of this paper to the literature is organized as follows. 

We present our theory, evidence from prior research in the next section. The 

third section envelops our hypotheses. The fourth section describes our data 

and measurement method. The fifth section provides empirical results and a 

brief discussion of our findings and implications. The last section is the 

conclusion. 

2. Theoretical Background 

The separation of ownership and control create a big debate on the 

agency problems that could arise (Akerlof, 1970; Berle & Means, 1932; 

Jensen & Meckling, 1976). The agency problems create a demand for 

mechanisms that could treat those problems and reduce the agency cost, those 

mechanisms took the name of corporate governance defined by Cadbury as 

the system by which the firms are run and controlled (Cadbury, 1992).  

External audit is one of the very important corporate governance 

mechanisms that ensure the conformity of financial statements with 

IAS/IFRS norms and that these statements are stated fairly and reflect the 

‘true’ economic condition and operating results of the firm. 

External audit quality is defined by DeAngelo, 1981 as the probability 

that a given external auditor will discover a breach of the financial 

statements, and then report it to the users of these statements. The discovery 

of the anomaly is a matter of experience, knowledge and ability of the auditor 

but the probability of reporting the anomaly is a matter of independence. It is 

obvious that the audit quality is a multi-dimensional concept and can be 

affected by a set of factors, such as independence, experience, knowledge, 

auditor size, and auditor tenure. Empirically, for measuring independence the 
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ratio of non-audit service fees to total auditors’ fees was used as a proxy for 

impaired auditor independence (Piot & Janin, 2005; Rahmina & Agoes, 

2014) and for the auditor size many studies used brand name of big 

four/five/six... auditors (Becker, DeFond, Jiambalvo, & Subramanyam, 

1998; Choi et al., 2010; DeAngelo, 1981; Deis Jr & Giroux, 1992; Libby & 

Tan, 1994), findings were mixed while some studies fined a positive 

correlation between those factors and audit quality (Choi et al., 2010), other 

studies fail to report such findings. 

Aghaei Chadegani (2011) indicates that there are two groups of studies 

that measure audit quality, (1) Direct measures studies, in this group 

researchers used financial reporting compliance with GAAP, quality control 

review, bankruptcy, desk review and SEC performance. Direct measures of 

audit quality have posed empirical challenges due to difficulty generalizing 

results, low occurrence rates, and the proprietary nature of the data. (2) 

Indirect measures studies, researchers from; this group used audit size, 

auditor tenure, industry expertise, audit fees, economic dependence, 

reputation and cost of capital are used as a measure for audit quality.  

Audit quality is not primarily about auditing standards but about the quality 

of people, their training and ethical standards (Aghaei Chadegani, 2011). auditor 

quality is determined by audit personnel skills, personal qualities, and the training 

given to them. A large and varying body of literature exists (ALSMAIRAT, Yusoff, 

& SALLEH, 2018) proves that behavioral perspectives is directly related to Audit 

quality. Thus, this study adopts indirect measures of audit quality. 

Duff (2004); (Duff, 2011) developed a questionnaire to measure Audit 

Quality, the instrument consists of 56 items scored on five-pint Likert scale. The 

overall scale subdivided into four categories, (1) Audit firm factors, (2) Engagement 

partner factors, (3) Audit team factors and (4) Other factors. Similarly, (Butcher, 

Harrison, & Ross, 2013; Christensen, Glover, Omer, & Shelley, 2016) conduct a 

study aimed to obtain auditors’ and investors’ views, definitions, and indicators of 

audit quality. they found that auditor characteristics is the most important 

determinants of audit quality, and restatements is the most readily available signal 

of low audit quality. 

Empirical studies used mixed methodology to measure audit quality and its 

effect, the most frequent are Ordinaire Least Square regressions (Sari & Susanto, 

2018), panel data (Afza & Nazir, 2014), factor analysis (Duff, 2004, 2011) and 

partial least square structural equation modeling (ALSMAIRAT et al., 2018). 
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3. Hypothesis development 

3.1 Auditor independence and audit quality 

According to audit standers, auditors should be neutral and avoid 

conflicts of interests. The auditor independence debate arises after the Enron 

scandal, where the main cause was the non-audit services offered by Arthur 

and Anderson to Enron, which hamper the auditor independence (Chu & Hsu, 

2017). Empirically, studies refer to auditor independence by the existence or 

not of non-audit services(Gaynor, McDaniel, & Neal, 2006; LIM & TAN, 

2008), Literature argued that auditor's independence is linked to audit Quality 

(Chu & Hsu, 2017; LIM & TAN, 2010; Rahmina & Agoes, 2014). Therefore, 

we hypothesized: 

H1: the auditor's independence affects positively audit quality. 

3.2. Audit mission characteristic and auditor independence 

Lim, Tan and Cheng (2010), posed a question about the relationship 

between audit turnover, industry specialization, audit fees and audit quality. 

If we considered audit turnover and industry specialization as an audit 

mission characteristics, an indirect positive relationship was found between 

audit mission characteristics and audit quality, and this relationship is 

negatively moderated by auditors’ fee dependence  (LIM & TAN, 2010). 

Similar findings were found, show that in general auditor 

independence, industry specialization, audit tenure, and audit fee have a 

positive influence on audit quality (Dunn & Mayhew, 2004; Firth, Rui, & 

Wu, 2012; Mayhew & Wilkins, 2003; Rahmina & Agoes, 2014). Therefore, 

we hypothesized: 

H2: Audit mission characteristic affects positively auditor independence.  

H3: the auditor independence mediates the relationship between Audit 

mission characteristic and audit quality. 

3.3. Influence of auditor's qualifications and abilities on audit quality 

In this paper we define auditors' qualifications as the auditors' ability to 

detect an anomaly whatever the audit mission. Studies refer to auditors' 

qualifications and abilities by various variables such as Auditors size (Choi 

et al., 2010; DeAngelo, 1981), Ethnicity (Zalailah et al., 2006), Auditors 

ability to work under stress (Yan & Xie, 2016), self-efficacy and professional 

development  (Lee, Su, Tsai, Lu, & Dong, 2016).  
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Previous studies find mixed results concerning the relationship between 

audit quality and auditors' qualifications and abilities, while (Choi et al., 

2010; DeAngelo, 1981; Sari & Susanto, 2018) and (Yan & Xie, 2016) find a 

positive relationship the other fail to find a relationship. It is hypothesized: 

H4: the auditor's qualifications and abilities affect positively audit quality. 

Figure 1 displays the research model based on the preceding discussion. 

According to this model, Audit mission characteristic affects positively 

auditor independence (H3); and the auditor's independence affects positively 

audit quality. (H2). Moreover, it is conceptualized that auditor independence 

mediates the relationship between Audit mission characteristic and audit 

quality (H3). From another side, the auditor's qualifications and abilities 

affect positively audit quality (H4). 

Figure 1. The research model 

 

 

 

 

 

 

 

 

 

 

 

4. Methods 

4.1 Data collection 

Data for this study were collected using an electronic Email survey, an 

email invitation with a questionnaire was sent to 293 External Auditor who 

has a license to practice the external audit profession within the Est Area of 

Algeria. Sixty-one (n=61) response were received within a 15 days period, 

indicating a response rate of (21%), while a response rate of 11 % is 

reasonable using an electronic mail survey. Nine (09) irrelevant responses 

excluded because of incomplete questioners, which makes our data limited 

to fifty-tows (n=52) observations. This sample size is considered enough  to 
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produces parameter estimates with PLS-SEM (Joseph F Hair, Hult, Ringle, 

Sarstedt, & Thiele, 2017). 

4.2 Respondent's Profile 

Table 1 provides the demographic profile of the respondents. As the 

External audit profession is considered a male dominated profession, a high 

participation of males (96.2 %) in the present study was not surprising. Since 

the majority of respondents were aged above 50 years old (75 %) it is a result 

that the majority of responses (69.2 %) had an experience more than 15 years. 

Table 1. Demographic Profile of the Respondents (n =52) 

Demographic 

Variables 

Category Frequency Percentage % 

Gender Male 50 96.2 

Female 2 3.8 

Age (years) 

 

<30 2 3.8 

30-50 11 21.2 

>50 39 75 

Qualification applied studies 14 26.9 

Master degree 28 53.8 

PhD 10 19.2 

Experience 

(years) 

<5 2 3.8 

5-15 14 26.9 

>15 36 69.2 

4.3 Measurements  

Most previous studies used different measures for Audit Quality, Audit 

Independency, Auditor Qualifications and abilities and Audit Mission, such 

as Discretionary-Accruals, or referred to Audit Quality by other correlated 

variables like Audit Fees, Non-Audit Fees, Auditor Size. In the case of 

Algeria, detailed data is not available, and firms are not obliged to disclose 

their information. I used an electronic questionnaire. Respondents were asked 

to record their responses on a 5-point Likert-type scale ranging from Strongly 

Disagree (1) to Strongly Agree (5). The total items in the first questionnaire 

were (21) items, and then the scale was modified to enhance the convergent 

validity statistics tests to (11) items. All items are listed in the Appendix. 

Audit Quality: A 3-item scale. 

Audit Independenceor: A 3-item scale. 

Auditor Qualifications and abilities: A 2-item scale. 

Audit Mission: A 3-item scale.  
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5. Findings & Discussion 

5.1 Assessment of measurement model  

The Structural equation modeling (SEM) and statistical software Smart 

PLS 3 was used to estimate the hypothesized model. PLS-SEM is a non-

parametric, multivariate approach used to estimate models with latent 

variables, it allows authors to test complete theories and concepts (Joe F Hair, 

Sarstedt, Ringle, & Mena, 2012). 

In this study, PLS-SEM was used for several reasons. First, the 

exploratory nature of the research(Memon, Salleh, & Baharom, 2017) as the 

study investigates the relationship between auditors independence, audit 

mission characteristics, auditor's qualifications and abilities and audit 

quality . second, the SEM can handle the complicated relations between the 

study variables.  

There are two sub-models in a structural equation model; the inner 

model (structural model)  specifies the relationships between the independent 

and dependent latent variables, whereas the outer model (measurement 

model)  specifies the relationships between the latent variables and their 

observed indicators (Wong, 2013).  

The measurement model was assessed by examining the internal 

consistency reliability, convergent validity (CV), and discriminant validity 

(DV) (Joseph F Hair et al., 2017; Memon et al., 2017). Internal consistency 

reliability measures the degree to which the items measure the latent 

construct, it was assessed through Cronbach’s alpha as the lower bound of 

the internal consistency reliability and composite reliability as the upper 

bound for the (unknown) true reliability.   

The results indicate that the Composite Reliability scores of all 

constructs (Audit Quality=0.887; Auditor Independence=0.824; Audit 

Mission=0.804; Auditor's Qualifications and abilities =0.897) exceeded the 

recommended criterion of 0.7(Joseph F Hair, Ringle, & Sarstedt, 2013).  

To check convergent validity, the Average Variance Extracted (AVE) 

and factor loadings are evaluated. And it is found that the AVE values are 

greater than the acceptable threshold of 0.5 (Joe F Hair, Ringle, & Sarstedt, 

2011; Wong, 2013), In this study, all factor loadings show values greater than 
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0.7 which considered acceptable  (Joseph F Hair et al., 2017; Joe F Hair et 

al., 2011), so convergent validity is confirmed. 

Table 2. Results of Measurements Model- Convergent Validity 

Constructs Items Loadings Average 

Variance 

Extracted 

(AVE) 

Composite 

Reliability 

Cronbach'

s Alpha 

Conver

gent 

Validity 

Audit Quality Q1 0.897 0.723 0.887 0.810 Yes  

 Q2 0.855 

Q3 0.795 

Auditor 

Independence 

IN1 0.715 0.611 0.824 0.680 Yes  

IN2 0.841 

IN3 0.784 

Audit Mission AM1 0.726 0.579 0.804 0.641 Yes  

AM2 0.828 

AM3 0.725 

Auditor's 

Qualifications 

and abilities 

AQ1 0.907 0.813 0.897 0.771 Yes  

AQ2 0.897 

Discriminant validity is “the extent to which a construct is truly distinct 

from other constructs by empirical standards”(J.F. Hair, 2013) , Fornell and 

Larcker (1981) suggest that the square root of AVE in each latent variable 

can be used to establish discriminant validity, if Each construct’s AVE 

should be higher than its squared correlation with any other construct (Fornell 

& Larcker, 1981). The result in Table 3 Indicates that discriminant validity 

is not very well established, and all the corrections applied leads to a singular 

matrix. 

Table 3. Fornell-Larcker Criterion  
Audit 

Indipende

nce 

Audit 

Mission 

Audit 

Quality 

Auditor's 

Qualificatio

ns and 

abilities 

Audit Indipendence 0.782 
   

Audit Mission 0.942 0.761 
  

Audit Quality 0.155 0.224 0.850 
 

Auditor's 

Qualifications and 

abilities 

0.132 0.216 0.972 0.902 

5.2 Collinearity assessment 



 

 M.C. Benzouai and  K.Tiar 
 

352 

To examine multi-collinearity which means the extent to which a latent 

variable can be explained by the other latent variables in the analysis, the 

variance inflation factors (VIF) used and table 4 shows the VIF values wish 

should not be more than 5 (J.F. Hair, 2013). In this study, the VIF values 

were below the standard criteria.  

Table 4. Collinearity Statistic 

 

5.3 Assessment of structural model  

The structural model was assessed to test the study hypotheses. To 

determine how well the data support the study hypotheses, the coefficient of 

determination (R2 values) and the path coefficients (beta values) were 

performed through a bootstrapping process of 5000 interactions to generate 

t-values.  

Table 5. Path coefficients of the Research Hypotheses Testing 

Hypo Relationship Std. 

Beta 

Standard 

Deviation  

T 

Statistics  

P 

Values 

Decision 

H1 Auditor 

Independence -> 

Audit Quality 

0.027 0.023 1.160 0.247 Not 

supported 

H2 Audit Mission -> 

Auditor 

Independence 

0.942 0.014 68.311 0.000 Supported** 

H3 Audit Mission -> 

Audit Quality 

-

0.101 

-0.102 0.096 1 054 Not 

supported 

H4 Auditor's 

Qualifications 

and abilities -> 

Audit Quality 

0.969 0.007 141.509 0.000 Supported** 

Items  VIF 

AM1  1, 170 

AM2  1 ,343 

AM3  1 ,328 

AQ1  1 ,647 

AQ2  1 ,647 

IN1  1 ,151 

IN2  1 ,617 

IN3  1 ,592 

Q1  2 ,129 

Q2  1 ,697 

Q3  1 ,724 
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Significant at p**>0.05 

As shown in Table 5, the path coefficients for relationships between 

(Audit Mission -> Auditor Independence; Auditor's Qualifications and 

abilities-> Audit Quality) were statistically significant (p < 0.05) while the 

relationship between (Auditor Independence -> Audit Quality) is not 

significant at (p < 0.05). The results indicate a positive relationship between 

Audit Mission and Auditor Independence (β=0.942) supporting H2. 

Likewise, the positive relationship between Auditor's Qualifications and 

abilities and Audit Quality was tested, the results (β=0.969) was statistically 

significant and supports H4. Introducing Auditor Independence as a mediator 

variable to test H3 show a non-significant beta value (β=-0.101), therefore, 

H3 and H1 are not supported. 

Figure 2. Structural Model 

 

 

 

 

 

    

 

  
 

 

 

 

 

 

As shown in Figure 2, Audit Mission explains about 89% of the 

variance in Auditor Independence (R2 = 0.888), whereas, Auditor 

Independence with Auditor's Qualifications and abilities explains 94.6% of 

the variance in Audit Quality (R2 = 0.946).  

It appears from the empirical results shown in Figure.2 that the 

coefficient of the relationship between audit mission and audit quality is not 

meaningful. Therefore, there is no intermediating role for the auditor 

independence.  
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Besides the basic parameters, researchers are recommended also to 

report on the predictive relevance (Q2) and effect size (f 2) (J.F. Hair, 2013; 

Memon et al., 2017), table 5 shows f2 values, whereby 0.02, 0.15 and 0.35, 

indicate small, medium and large effects, respectively (Memon et al., 2017). 

Results show small effect of   Auditor Independence on Audit Quality (f 2= 

0,013), large effect of Audit Mission on Auditor Independence (f 2 = 0,7918 ) 

and medium to  large effect of Auditor Qualifications and abilities on Audit 

Quality  (f 2 = 0,16999). 

According to (Memon et al., 2017) Q2 value larger than 0 indicates that 

model has predictive relevance for a certain dependent construct.  

As shown in Table 6, the Q2 values of 0.503 and 0.631 represent Auditor 

Independence and Audit Quality, demonstrating good predictive relevance. 

Table 6. R2, f 2, and Q2  
R2   Predictive 

Relevance (Q2)  

Effect Size (f2)   

Auditor Independence 0.888 0.503 0.013 Small 

Audit Mission 
  

0.7 918 Large 

Audit Quality 0.946 0.631 
  

Auditor Qualifications 

and abilities 

  
0.16 999 Medium 

to  large 

5.4 Discussion and Implications 

This study examines the causal relationships between audit mission 

characteristics, auditor independence, auditor's qualifications and abilities 

and audit quality.  

The findings of this study indicate that audit mission characteristics 

have a significant positive effect on auditor independence (H2), similar 

results were found by Lim and Tan (LIM & TAN, 2008, 2010). But this study 

fails to  establish a significant findings concerning the effect of auditor 

independence on audit quality (H1), and it didn't support the mediation role 

of auditor independence between audit mission characteristics and audit 

quality (H3), while many studies found a positive correlation(Chu & Hsu, 

2017; Deis Jr & Giroux, 1992; Lennox, 1999). 

As expected, the structural model assessment confirm that auditor's 

qualifications and abilities has a positive influence on audit quality, this result 

supports the findings of previous studies (Choi et al., 2010; Dunn & Mayhew, 



  
 

A Structural Model for Audit Quality 
 

355 

2004) which reported that auditor size, industrialization, self-efficacy and 

professional development has a positive effect on audit quality. 

This study recommends external auditors to choose audit missions 

regarding to their industrialization and to give audit turnover more 

importance to ensure their independence. This study recommends also 

companies’ managers to put conditions on the size of auditors, formations 

and special training of auditors when they launch a tender offer of audit 

services in order to ensure more audit quality.  

6. Conclusion 

The Main goal of this paper is to assess a structural model link between 

audit mission characteristics, auditor independence, auditor's qualifications 

and abilities and audit quality in aim to test causal relationships between 

those variables. The results indicate that there is a positive significant 

influence of audit mission characteristics on auditor independence and 

auditor's qualifications and abilities on audit quality.  

As an important implication, auditors should choose carefully their 

audit missions, taking into consideration their specialization and turnover in 

order to respect international audit standers by gaining more independence.   

The large effect size of auditor's qualifications and abilities (f 
2=0,16999) on audit quality in comparison with low effect size of auditor 

independence (f 2=0,013) on audit quality indicates that firms should give a 

high importance to auditor's profile, when they launch a tender offer of audit 

services to get a reasonable assurance of audit quality.   
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8. Appendices 

Appendix 1. Items of Measurement 

Audit Quality Q1 Full, accurate, neutral, and concise audit report sufficient to 

guarantee audit quality. 

Q2 The information contained in the audit reports enhances 

financial statements users' decision. 

Q3 Independent, qualified auditor with sufficient experience can 

guarantees audit quality. 

Auditor 

Independence 

IN1 Provision of non-auditing services would undermine auditor 

independence 

IN2 The benefits received from clients will not affect auditor 

independence. 

IN3 Auditing firms outside industry specialization affect the 

independence of the auditor. 

Audit Mission AM1 Auditing firms outside the auditor industry specialization 

affect auditor independence. 

AM2 Large companies have difficult and complex audit process 

which affect audit quality. 

AM3 Auditor size affects auditor independence and audit quality 

when the clients firms are too large.  

Auditor's 

Qualifications 

and abilities 

AQ1 Professional knowledge and work experience are very 

important for auditors. 

AQ2 Auditors from large audit firms received better training 

 



Strategy and Development Review Volume: 10 / N°: 01 (2020), p 359-379 

 

359 

Using geographic information systems in distribution network 

localization: Case study of the distribution network of the Renault 

brand in Setif province 

Oum el khiout Assia 1, Boudrama Mostefa 2 
1 Farhat Abbas university-Setif 1- (Algeria), assia-oumelkhioute@outlook.fr 

2 Farhat Abbas university-Setif 1- (Algeria), b_mostefa19600@yahoo.fr 

Received: 19/08/2019        Accepted: 29/12/2019      Published: 01/01/2020 

Abstract: 

This article aims to study how GIS and spatial analysis techniques can 

be utilized to find the best localization of a Renault point of sale network in 

Setif province, relying on the description of the maps under study, which 

implemented by Arc GIS to access the distribution network in the province. 

The study has found that Renault is relying on the localization of its 

distribution network to select sites overlooking the main roads in order to 

better reach its customers. 
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1. INTRODUCTION 

Most institutions seek to build strong strategies that can penetrate the 

market and confront competitors. For decades, these institutions have 

searched for the optimal way to maintain their market position and also to 

better reach their current and prospective clients. 

GIS is one of the most important software used in this time, for the 

reason that it contains the technology that helps analyzing data and drawing 

conclusions. The use of GIS as an essential information and marketing tool 

compels marketing and sales managers to change their marketing strategies 

and ways to accomplish advertising campaigns by focusing on this new 

method that will enable organizations to expand their marketing activities, in 

equal terms, and it will allow direct contact with customers by focusing on 

marketing for specific market segments, rather than overall marketing, in 

order to accurately identify target customers. 

Thus, the main question is: how can GIS data are utilized to find optimal 

point selling locality? 

To answer this question, the following hypothesis must be tested: 

- GIS contributes to the provision of geographical data to study the 

characteristics of POS locations of Renault’s network; 

- GIS contributes to the provision of the geographical data needed to 

determine the POS terminals of Renault’s network in Setif province; 

- GIS contributes to the provision of the geographical data needed for 

optimal coverage by Renault’s network of the area under study in order 

to reach consumers. 
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Figure 1. Study optimal model 

 

 

 

 

 

 

 

 

 

 

Source: Prepared by the researchers using literature review 

2. Literature review 

The huge amount of information renders it very difficult to deal with, 

absorb and benefit from, unless it is organized, classified, indexed, digitized 

and stored in databases that can be manipulated and utilized without 

compromising accuracy or storage. In order to develop methods and systems 

to store and manage this information, many types of information 

management systems have emerged, including geographic information 

systems, which were not limited to use only in geographical areas, but they 

extended their impact to other fields, such as marketing science, and were 

used in marketing processes, specifically in the study of product distribution 

networks. 

2.1. What is GIS? 

GIS can be defined as “Computer system hardware, software, and 

processes designed to enable the collection, management, processing, 

analysis, modeling and representation of spatial data for information that 

contributes to decision-making.” (Sanga & i Bakary, 2007). 

The Cambridge Business Dictionary defines GIS as a “Computer 

system that stores, organizes and studies data related to the location, area, or 

size of certain objects.” (cambridge, 2016). 
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According to the two previous definitions, GIS provides technology 

that helps analyzing data and drawing conclusions. GIS is based on 

geographical data obtained from several sources, it also helps in the 

development of strong databases, including market data, in which the 

organization operates, so that it can choose the best locations to localize its 

branches, thus guaranteeing the best customer access. 

2.2. Outputs & Benefits of GIS  

The users of GIS can perform many technical analyzes that were 

technically impossible in the past (Johnston, 2005): 

- The analysis of spatial forms, where maps of different phenomena are 

added to determine mutual relations. This may be the direct linkage of 

phenomena between any point of the sale and area; 

- Spatial distribution analysis; using information fields largely to 

describe and analyze the spread of different phenomena. 

The GIS contains several types of geographical outputs, which are 

organized by subject matter, often in the form of layers, each layer containing 

objects of the same type (roads, buildings, waterways, provincial boundaries, 

institutions, etc.) and each body has a description and a form (body geometry) 

(Messaoudi, 2015). 

2.3. Choosing an optimal commercial localization 

GIS plays an important role in the spatial analysis process, translating 

this role into the optimal choice of POS sites. The choice of these sites is an 

important decision in the organization as it leads to an optimal access to 

consumers through the modeling of phenomena on the network, taking into 

account the different settlement models through which the theoretical model 

of this settlement is chosen. 

Thus, regardless of the type of business considered, choosing a good 

localization is undoubtedly one of the important decisions that the path takes, 

where the localization of a point of sale somewhere is a fixed investment in 

the long term, and reflects whether the choice this place is good or bad on the 

level of sales and market share, especially on the profitability of activity, and 

also when the level of competition is large. Moreover, it can re-review prices, 

reorient services, and change goods. In contrast, bad resettlement is a punitive 

and sometimes irreversible decision. (Baray, Localisation commerce 
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multiple: une application du traitement du signal du modèle p-médian au 

développement d’un réseau de magasins de produits biologique, 2015). 

Commercial settlement has been defined by many researchers as: “the 

mobilization of certain resources: site studies, purchase or lease of land, 

location, acquisition of furniture, recruitment and training of personnel, etc. 

with a view to achieve a better site for the establishment of the institution” 

(Baray, Optimisation de la localisation commerciale: une application du 

traitement du signal et du Modèle p-médian, 2003). 

The stage of searching for a commercial settlement begins when the 

institution seeks to identify the market in which it wants to settle. 

Furthermore, the exact number of POSs established must be specified in 

order to determine the market’s saturation of the product or service provided 

and the financial capacity. The first type of endemism theory is based on the 

homogeneity of commercial attraction, as one of the main criteria for these 

models is distance and therefore it seeks to obtain the nearest site to the 

masses of customers in order to attract the largest number (Liarte, Comment 

localiser les unités de son réseau de distribution : entre évitement de la 

concurrence et recherche de proximité, 2003). 

The advantage measured from commercial settlement in undisclosed 

locations is measuring commercial gravity along the customer trade area. The 

farther away from the point of sale, the weaker the gravity and vice versa, 

and also the measure of the spatial behavior of the consumer around their 

place of residence and their preoccupation with the distance traveled provides 

the goods and services desired. For these reasons, it will reduce the distance 

of navigation. Hence, geographical analyzes of the environment and 

competitions have a significant impact on the attractiveness of the point of 

sale. Prior studies of commercial settlement relate to the delimitation of the 

area studied first, and then to an economic valuation of the point of sale 

within that area. The classic concept is that customer presence is made up of 

a number of subdivisions where consumer ratings are assessed for each 

region. In parallel, by defining the theoretical market for each region, the 

researcher is able to assess the overall potential market for the point of sale 
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and compare it with theoretical markets in terms of real influence rates in 

each region (Cecile, Bruno, & Nicolas, 2001). 

2.4. Data obtained from GIS  

There are three types of data that can be obtained and modeled through 

geographic information systems, which contribute to the study of the current 

and expected localization of a POS network: first, the characteristics of the 

POS; secondly, the localization of the networks which consists of traffic 

flows and aggregation with competitors, in addition to the attractiveness of 

the store and commercial gatherings; and finally, the coverage of the 

distribution network in the area to be studied. 

2.4.1. POS features 

POS is an image store or a chain store that expresses the shape, strategy 

and size of the trade. This image affects the value of the products offered and 

the store sales. The performance of the store is also related to the depth of the 

selection, quality, and level of the service provided, prices and promotion 

policy. Likewise, the size of the store is often indicative of the available 

range, level of service, convenience, and a lower risk of depletion. Thus, it 

may be positively related to the performance of the store. 

2.4.2. Localization of the distribution network pillars 

- Traffic flows is the study of interactions between travelers (including 

pedestrians, cyclists, drivers and their vehicles) and infrastructure 

(including highways, signage, and traffic control devices), with the 

aim of understanding and developing an optimal transport network 

with efficient movement of traffic and minimal traffic 

congestion problems. 

- The attractiveness of the store and the business community is the most 

important factor in determining the performance of the distribution 

network including the store’s location and both social and 

demographic character of the catchment area; the localization of 

points of sale can significantly affect the commercial attraction of the 

trade zone and vice versa. 

- The clustering with competitors: the term clustering generally reflects 

the existence of different types of cities, as evidenced by the stable 

urban hierarchy in most countries, since cities can be specialized in a 



  
 

 Using geographic information systems in distribution network 

localization: Case study of the distribution network of the Renault 

brand in Setif province 
 
 

365 

few industries. By contrast, large cities are highly diverse and receive 

a large number of industries that are not always directly linked to one 

another. At a more detailed level, the clustering phenomena within 

cities are manifested in the form of commercial areas or city centers. 

On the other hand, restaurants, cinemas or establishments offering 

similar products tend to gather in the same neighborhood, if not on the 

same street, or in large shopping malls (Masahisa & Jacques, 2003). 

In order to try to find positive points for the bloc, the company tries to 

combine the institution with the competitors by following one of three 

policies to settle in a profitable way as well as to be protected against the risk 

of its competitors, to be near the competitors, to cooperate with them 

(exchange of benefits and interests), to benefit or to obstruct them (Liarte, 

Mutualisme, prédation et parasitisme : la concurrence comme critère de choix 

de la zone d’implantation, 2006). 

All these factors contribute significantly to determining the appropriate 

location for the settlement of the institution’s distribution network. 

- Accessibility by consumers: the consumer must be able to approach, 

penetrate, transit and exit from the point of sale during their first visit or 

subsequent visits through the arteries of movement, which is often in 

roads. Moreover, they must have the ability to absorb traffic from the 

sources of all destinations, the number of intersections and routes, the 

acceptable number of access routes, the speed at which these roads are 

allowed, and traffic lights (plates, notes, red lights, arrows, etc.). (Marc, 

2006); The degree of congestion of the line to the store: pedestrian traffic 

(number of people and type of people) or vehicles (number of vehicles, 

peak hours, etc.); The possibility of finding a place to stop easily: the 

number of parking spaces, the distance to the point of sale, the type of 

position (covered or covered), the possibility to find it free or not; the 

availability of public transport: a factor that is partly important for 

consumers who do not own cars or do not want to venture in areas with 

heavy traffic and poor access to a position (Marc, 2006). 

-  
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2.4.3. Area coverage 

The main issue in building the distribution network is network’s ability 

of reaching all places where target audience is located through marketing 

strategy and pay products to customers. In fact, only certain distributors in 

specific or neglected areas can shift a large share of customers toward them. 

This leads to covering only a part of the market and a possible loss of sales. 

The overall performance of the organization is also affected by the choice of 

a distributor who does not pay offers toward the humble. Therefore, the 

organization must know which channels are most frequently used by the 

target audience in order to achieve their purchases. Thus, the frequency of 

several distribution channels affects the trends and development of consumer 

purchasing habits (Claude, 2008). 

2.5- Spatial analysis of distribution networks through GIS 

Spatial analysis of distribution networks includes analyzing the 

structural characteristics of these networks by using statistical indicators to 

describe and analyze the spatial data of the phenomena and selecting the most 

suitable ones for the study. It also includes analysis of both linear and 

pictorial data derived from geographic information systems that allow 

comparison distribution networks among them. In order to study the 

structural characteristics of distribution networks, a variety of indicators can 

be used. These indicators come from the study of road networks that are 

associated with a partial importance of geographic distances, for example, 

spacing indicators (Lhomme, 2012). 

3. Methodology 

The study was conducted on Renault's distribution network in Setif 

province, where its network consists of four (4) points of sale: CCN Auto, 

Fahmi Auto, Renault El-Eulma and Renault Truck, which are distributed in 

various parts of Setif province: three in Setif city and one in el-Eulma city 

(details will be discussed later). These points are related to each other through 

three types of flows: cash flows, communication flows and commodity flows. 

Because of these flows, the points are interconnected, which gives them the 

status of the network. 

In order to process the subject, the data was collected through 

geographic maps using Arc GIS. It is an integrated system for collecting, 
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organizing, managing, analyzing, transmitting and disseminating geographic 

information. It is also a leading platform in the world for the development 

and use of geographic information systems (GIS). 

The information are presented through maps created using Arc GIS, 

which is the end product of the GIS business as well as a tool used in this 

work. The Arc GIS map is an interactive window where people can view, 

explore, analyze, and update geographic information. The user can also 

create maps not only to display information, but also to find and understand 

trends and relationships, conduct analysis and modeling to solve specific 

problems, collect data and communicate among ideas, plans and designs. 

These data were analyzed using a spatial analysis technique that will be 

discussed in detail. 

Spatial analysis of distribution networks involves analyzing the 

structural characteristics of these networks by using statistical indicators to 

describe and analyze the spatial data of the phenomena, selecting the most 

appropriate ones for the study, and also analyzing the linear and the pictorial 

data, which allows the comparison of the distribution networks among them. 

In order to study the structural characteristics of distribution networks, 

a variety of indicators can be used. These indicators come from the study of 

road networks that are related to the partial importance of geographic 

distances, for example, the divergence indicators. The average dimension of 

a graph can be measured by means of a medium set of short paths between 

each couple of the graph’s nodes. Measuring this index at a peak, in a given 

measurement, gives the level of access to this summit to the whole chart. At 

the same time, this indicator is only applicable in the associated charts. It is 

therefore suggested to use the opposite of distances. Also, the term 

effectiveness is often used. These indicators allow, in some way, to evaluate 

the effectiveness of a network, because the smaller the average spacing 

index, the more efficient the network is considered (Lhomme, 2012).  

4. Results 

In this section, the GIS output of Arc GIS was distributed to Renault’s 

distribution network of Renault brand in Setif province, where the results 
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were addressed in three aspects, based on the theoretical view of the article: 

the characteristics of the network’s POS sites, Renault in Setif, and finally 

cover the network through POS. The study of these three elements helps to 

understand the structure of the distribution network and the factors 

influencing its location in its present form, and contributes to its subsequent 

re-modeling in the event of a defect within it, in order to reach the customers 

and meet their needs. 

4.1. Regional governance and distribution 

Renault has an extensive distribution network in Algeria with its 

presence in most provinces, especially in the east. 

Figure 2. Distribution of sale’s points of the Renault network along the 

northeast of country 

 
Source: Taken from the company's website (www.renault.dz/) 

As shown in the map above, Renault has points of sale in most 

provinces of the Northeast Region, the only province where there is no 

Renault distribution network is Mila. 

Considering the specificity of each area, most of the points of sale are 

located on the main roads of each province so that they are visible to 

customers and easily accessible to customers. 

4.2. Characteristics of POS Locations 

The Renault network in Setif province consists of four points of sale 

distributed in different regions of Setif province, as follows: 

4.2.1. CCN Auto 

It located in the area of Ain-Sfaiha along with the national road No. 28, 

link between the provinces of Setif and Batna. 
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4.1.2. Fahmi Auto 

It located in the activities and storage area of Setif City, along with the 

national road No. 5, linking the two cities of Setif and El-Eulma. 

4.2.3. Sarl Auto El-Eulma 

This point is located in the industrial area of El-Eulma city along with 

the national road No. 05. 

4.2.4 Global Motors 

It located in the Al-Bez area along with the National Road No. 05. The 

location is isolated and fairly remote. 

From the description above, it is noted that POS stands in line with the 

main roads in the province. Hence, as a conclusion, the resettlement strategy 

of the Renault Foundation aims to localize points of sale in areas known, 

prominent and accessible to consumers. 

4.3. POS pillars at the Renault network in Setif province 

Cars manufacturers, as all product suppliers, need outlets to be able to 

welcome potential customers and show their cars, thus they need to create a 

network of points of sale. As it is known, this is done in places where new 

cars are generally sold, as well as garages where cars are repaired. Some of 

these garages are independent, while others operate under the franchise 

system. The Renault network relies on this kind of distribution, in order to 

attract more customers, use the brand name and improve the image of the 

manufacturer, which is often recognized and supported by a significant 

market segment, placing it in a state of trust. 

According to the above description of the POS terminals of the Renault 

network in the Setif province, and based on what was discussed in the 

theoretical aspect, the localization of Renault network in the Setif province 

depends on three pillars: 

4.3.1. Flows 

The flows mean the traffic and main roads leading to the point of sale, 

which allow a large flow of vehicles. As discussed previously, all the points 
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of sale of the Renault network are settled on the main roads connecting the 

major cities, for the following reasons: 

- In order to find an excellent location and a strategic point that allows 

the point of sale to be visible to customers so that they can discover it easily 

and quickly; 

- Pedestrian flows or road flows depending on the geographical location 

of the enterprise and the extent to which these points of sale are located in 

the industrial zones; 

- The availability of urban transport to these areas, especially the 

availability of stations to stop at each point of sale. 

Figure 3. Distribution of the Renault network’s sale’s points along with the 

main roads of the province 

 
Source: Prepared by the researchers using Arc GIS 

From the map above, all the points of sale are located on the main roads 

of Setif Province, giving them a location that allows them to have good access 

to their current and prospective customers, and also allows them to be easily 

remembered. 

4.3.2. Attractiveness of the store 

Commercial conglomerates attract customers, usually associated with 

business centers through shopping malls, where they are often built around a 

well-known shop known as part of the "big retail" trade, which is not 

necessarily "supermarkets" (food distribution), but can be a some sort of a 

trade that attracts a mass of potential customers. The company Sarl Auto El-

Eulma is located in the industrial area of the city of El-Eulma as shown in the 

following figure: 
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Figure 4. Influence of the industrial zone’s attraction on the point of sale 

located in the city of El-Eulma 

 
Source: Prepared by the researchers using Arc GIS 

The point of sale is located along with the road of the activity and 

storage area, which is located along the Pazer Sakra area. This area is an 

extension of the original industrial zone, increasing the commercial 

attractiveness of the area and thus attracting more potential customers. 

CCN Auto is located in the area of Ain-Sfaiha along with the national 

road No. 28 (as previously mentioned and described in the following figure). 

It is located near the industrial zone of Setif province, and it is close to the 

area of activities and storage. Therefore, it has a commercial attraction on 

three levels, and thus can attract more potential customers. 

Figure 5. The impact of the attractiveness of the industrial zone on the point 

of sale located in the region of Ain-Sfaiha 

 
Source: Prepared by the researchers using Arc GIS 

Fahmi Auto is located in the region of activities and storage in the city 

of Setif. The region has a large commercial attractiveness with 60 active 
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economic institutions (internal documents of the Real Estate Management 

Association, 2017) operating in various economic activities. 

Figure 6. The impact of the industrial zone attraction on the point of sale 

located in the activities zone and storage in Setif city 

 
Source: Prepared by the researchers using Arc GIS 

Renault Trucks is isolated from the economic areas of gravity, with only 

one institution, EMDA, specializing in the sale of industrial equipment. This 

point of sale depends on its visual location, which allows customers to access 

it more easily. Thus, it is based on the attractiveness of the region. This is 

illustrated in Figure 5. 

Figure 7. Isolated location of the POS Renault trucks from economic activities  

 
Source: Prepared by the researchers using Arc GIS 

Renault's retail outlets are located in industrial areas, as these areas are 

characterized by strong commercial attractiveness for customers and 

investments alike, as Renault's point of sale focuses on the attractiveness of 

these areas in order to attract customers better. 

4.3.3. Accessibility by consumers 

In fact, regardless of the point of sale, it should be visible so that 

customers can mark it easily and quickly through the previous geographical 

maps. All the points of sale are located along with the main transport routes 

with public transport to each point, which facilitates the arrival of consumers. 
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4.3.4. Clustering with competitors 

Figure 6 shows the locations of the Renault outlets for direct 

competitors. 

 

Figure 8. Location of the main direct competitors of the Renault network in Setif 

 
Source: Prepared by the researchers using Arc GIS 

Regarding the Auto El-Eulma point of sale, the number of direct 

competitors is small in the region due to the fact that most of them are 

concentrated in Setif and around other points of sale for the network (as 

shown in Figure 7). 

Figure 9. The main direct competitors of the Renault network in El-Eulma city 

 
Source: Prepared by the researchers using Arc GIS 

In conclusion, the Renault network is located among a large number of 

direct competitors, indicating that these sites are ideal for an endemic, for the 

above reasons. Except for the Renault Trucks, which are located apart from 

the few competitors in the province as a whole. 
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4.4. Area coverage through POS 

The province of Setif includes 20 municipalities, covering the network 

of Renault, of which only two municipalities, namely the municipality of 

Setif and the municipality of El-Eulma, estimated at: 

Coverage ratio = Number of covered areas / total number of areas 

Coverage ratio = 2/20 = 0.1 

The covered area represents only 10% of the province, i.e. 90% is non-

covered areas, which is an impediment to the mother institution in order to 

reach consumers as required. However, the area of operation of these points 

of sale and the retail product are sacrificing and moving to other points of 

sale in order to obtain the product. As mentioned above, the two regions are 

highly commercialized, so they are considered commercial poles on the 

assumption that commercial gravity phenomena can be modeled in a formula 

similar to Newton's Floor (as shown in Fig All 8). 

Figure 10. Concentration of points of sale in the cities of El-Eulma and Setif 

 
Source: Prepared by the researchers using Arc GIS 

The Retail Attraction Act, known as the Reilly Act, states: "In the case 

of two cities attracting the retail trade of the third city, it means that between 

the first two cities and the turning point (attracting 50% of the business and 

customers to each of the first two cities) where they are proportionately 

proportional to the population, and they are inversely proportional to the 

square of distance from the two cities to the third city" (Gérard, 1988). The 

next form is a diagram showing the coverage of the space as well as the 

direction of the trade attraction of the POS. 

There are also statistical indicators or coefficients to describe, 

summarize and analyze non-spatial data. The analysis of the spatial 

dimension of the phenomenon is an essential complement to the analysis of 

the values of the phenomenon itself. Any phenomenon on the surface of the 
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land needs to be understood to analyze the locations, dimensions and sizes of 

its parameters. 

4.5. Spatial Analysis of the Renault Distribution Network in Setif 

Province  

There are many indicators that measure the spatial central tendency, 

classified according to their role in any spatial study, but what will be 

included is one of the indicators or measures of the dispersion and spatial 

spread, the so-called coefficient “Kei2”, which is used to measure the 

dispersion and the spread of the distribution network. 

Most spatial phenomena have a mixture of clustering, randomization, 

and regular diffusion. 

Chi square analysis (Chi square is a Latin character): an indicator that 

determines whether the spatial distribution of a phenomenon is approaching 

a certain theoretical distribution. The Chi square analysis is based on 

covering the study area with a grid of equal squares, then extracting the 

number of individual phenomenon in each square of this grid and comparing 

this number with the expected number in the case of regular distribution. The 

actual Chi value is calculated using Arc Gis: 

Chi 2 ≅ (16.41) 

It should be noted that if the distribution of the phenomenon is a regular 

distribution, the value of the Chi-factor will become zero,( i.e. the closer the 

value of the coefficient to zero, the actual distribution of the phenomenon 

close to the theoretical regular distribution). The maximum value of the Chi-

square coefficient occurs when all points are grouped into a single square (the 

province of the aggregated distribution or the center). Since Chi2 ≅ 16.41, 

which is relatively large, the distribution of points is concentrated in the 

middle of the province.  

5. Discussion 

In this paper, the following main results have been reached: 

- Geographic information systems contribute to the location of the 

organization, in terms of: 
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- Describing the location of each point of sale separately, because the 

sites of points of Foundation Renault’s sale are visible to consumers; 

- Concentration located along with major national roads, allowing them 

to view transport and traffic flows both for private vehicles and public 

transport; 

- The aforementioned site characteristics allow consumers to easily 

access points of sale; 

- Study of the POS network; 

- Points of sale’s relationship with one another within the network. 

- These data obtained from GIS contributes to the identification of the 

various variables that affect the POS attractiveness of the Renault network, 

namely: 

- Displaying traffic and roads leading to each point of sale within the 

network; 

- Viewing pedestrian and road flows based on geographical maps; 

- Examining the availability of transport for the areas under study and 

providing transport stations at each point of sale; 

- The study of commercial gatherings in the cities of El-Eulma and Setif 

as a reason for the commercial attractiveness of the two cities, which led to 

their selection as settlement sites. (Points of sale are chosen by the point of 

sale because Renault operates in the so-called concession system.) 

- Information obtained from GIS helps study the Emiratization strategy 

of the Foundation in general and the Renault Foundation in particular. The 

resettlement strategy of Renault aims to localize points of sale in known, 

prominent and accessible areas for consumers. 

- Geographic Information Systems (GIS) are based on the development 

of geographic data as maps, which contributed to the study of the coverage 

of Renault Foundation’s sale’s points in the coverage of the region. It was 

found to be concentrated in only two of the 20 municipalities in Setif 

province. Only 18% of the remaining municipalities, which account for 90% 

of the total area, are not covered. 

- Through maps modeled by the Arc GIS program, the 

institutionalization model of the institution, namely the central attraction 
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theory, specifically the Reilly law, has been shown instead of coverage 

models. 

- In addition to the localization of the points of sale on the main roads 

of the province, statistical spatial modeling shows that it is also located in the 

center of the province of Setif, which creates a central attraction to the 

demand for products sold within these points.  

5- CONCLUSION 

The main objective of the article is focusing on studying the data 

extracted from the geographic information systems of points’ network 

coming from car sales, namely the Renault network in the province of Setif, 

and how to contribute to the identification of the optimal location for the 

settlement of sale’s points for the network. The structure and current 

performance of this network have been presented and the methods used to 

study the resettlement process have been rapidly changed. The Renault 

Foundation and the POS form and location are increasingly close to the 

central attraction model in one city and in the same location. Thus, the 

creating of distinct selling points provides reliability, interconnection and 

short-term access. 

Based on the findings, the following suggestions were made: 

- Expanding the network and increasing coverage in order to reach the 

potential market segments that cannot move to sale points; 

- Focusing on both the product mix and other marketing mix elements 

such as price, promotion, POS and improvement of after sales services; 

- The use of geographical tools and spatial analysis techniques to study 

future settlement locations, in order to increase the accuracy of decisions 

related to these places. 

References 

Baray, J. (2003). Optimisation de la localisation commerciale : une 

application du traitement du signal et du Modèle p-médian. Recherche 

et Applications en Marketing, 18(3), 33. 

Baray, J. (2015, mars 3). Localisation commerce multiple : une application 

du traitement du signal du modèle p-médian au développement d’un 



 

A. OUM EL KHIOUT AND M. BOUDREMA 
 

378 

réseau de magasins de produits biologique. Consulté le mars 28, 2019, 

sur hal upec upem archives ouvertes: https://hal-upec-upem.archives-

ouvertes.fr/tel-01121627/document 

cambridge, d. (2016, 12 19). Retrieved 12 19, 2016, from 

www.dictionary.cambridge.org: 

http://dictionary.cambridge.org/fr/dictionnaire/anglais/gis 

Cecile, L., Bruno, A., & Nicolas, S. (2001). Analyse spatiale d’un réseau de 

distribution de point de vente application à une entreprise canadienne 

de meubles aux États- Unis. 9e Congrès International de Génie 

Industriel (p. 2). Saint-Sauveur: École Polytechnique de Montréal. 

Claude, D. (2008). Marketing (éd. 6). Paris: Dunod. 

Cooper, W. W., Banker, R. D., Seiford, L. M., Thrall, R. M., & Zhu, J. 

(2004, april). Returns to scale in different DEA models. European 

Journal of Operational Research, 154(2), 345-346. 

Gérard, c. (1988). Les modèles gravitaires et leur évolution. Recherche et 

Applications en Marketing, 3(3), 39. 

Johnston, R. J. (2005). Geography and GIS. In L. P A, G. M F, M. D J, & 

R. D W, New Developments in Geographical Information Systems: 

Principles, Techniques, Management and Applications (2 ed., Vol. 1, p. 

44). Abridged Edition. 

Lhomme, S. (2012, Serge Lhomme, L’analyse structurelle des réseaux 

techniques : modélisations, propriétés, vulnérabilitJanvier 28). 

L’analyse structurelle des réseaux techniques : modélisations, 

propriétés, vulnérabilités. Consulté le mars 28, 2019, sur Serge 

Lhomme, L’analyse structurelle des réseaux techniques : 

modélisatiohalshs archives-ouvertes: https://halshs.archives-

ouvertes.fr/halshs-00664023 

Liarte, S. (2003). Comment localiser les unités de son réseau de distribution : 

entre évitement de la concurrence et recherche de proximité. 12 éme 

Conférence de l'Association Internationale de Management Stratégique 

(pp. 3-7). tunis: Sébastien Liarte, Comment localiser les unités de son 

réseau de distribution : entre évitement de la concurrence l'Association 

Internationale de Management Stratégiquet. 

Liarte, S. (2006). Mutualisme, prédation et parasitisme : la concurrence 



  
 

 Using geographic information systems in distribution network 

localization: Case study of the distribution network of the Renault 

brand in Setif province 
 
 

379 

comme critère de choix de la zone d’implantation. XVème Conférence 

Internationale de Management Stratégique (pp. 4, 5, 6). Annecy: 

https://hal.archives-ouvertes.fr/. 

Marc, V. (2006). Marketing : l’essentiel pour comprendre, décider, agir (éd. 

2). Paris, Paris, France: de Boeck. 

Masahisa, F., & Jacques, F. T. (2003). Vers une théorie économique de 

l’agglomération, Economie des villes et de la localisation. Economie 

des villes et de la localisation, p. 2. 

Messaoudi, S. (2015). Système d’information géographique : outil d’analyse 

& de représentation statistique. Dans H. c. plan (Éd.), Meilleurs 

Statistiques Meilleure Vie, (p. 6). Maroc. 

Sanga, D., & i Bakary, D. (2007, November). Sanga DimiL’utilisation des 

systèmes d’information géographiques dans les instituts/bureaux 

nationaux de statistique africains. The African Statistical Journal, 5. 


