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Abstract: Today, ICT and its role in improving the environmental situation is an important issue in the 

environmental economy. ICT can have Different influences on the environment. In fact, ICT equipment caused 

reducing the need for environmental resources and damage to the environment. Therefore, this study tries to examine 

impacts of using ICT on environment in 13 MENA countries during 2005-2013 by using the panel data method. The 

results of the estimates indicate that using of ICT can improve environmental quality in the studied countries. This 

issue indicates a direct relationship between the use of ICT and the quality of the environment. Also, human capital 

and health expenditures have positive impacts on the environment. 
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1. Introduction 
In recent decades, ICT

1
 have entered widely in human lives. This technology can play an important 

role by improving control systems and response, environmental activism and facilitate more effective use 

of resources, efficient and stable environment management. On the other hand ICT can has a negative 

effect on the environment through channels such as electronic waste (Farid  et al., 2014). Investigating, 

identifying, anticipating and adapting to this changing environment requires having adequate plans and 

strategies with a view to the future and this matter is necessary for  for any society (Hilty  et al., 2006). 

Despite the differences in nature and examples of environmental problems in developed and developing 

countries, environmental management and moving to maintain and improving it, is an international 

concern. Therefore, each strategy and tools that could facilitate countries in this regard can be considered 

as a general solution. It is noteworthy that substantial growth of developed in these years is related the 

taking advantage of new technology (Berkhout and Hertin, 2004). So, it seems that to examine the 

implications of using ICT on the environment in different countries could have new achievements, 

particularly for policymakers. Therefore, this paper tries to investigate the quality of environment in 13 

MENA countries with emphasizing using of ICT in during 2005-2013.  

 

2. Theoretical Foundations and Previous Studies 
Information society was introduced in the 1970s by Malchap and Porat for the first time. Since then, 

the concept of information was considered as an important factor in the development process. At the same 

time, the emergence of this concept came into being, communication and process technologies in order to 

receive, transmit and analyze information that became known as ICT (Asgharpour  et al., 2011). The role 

of these technologies in the development of societies that had spread as far as many specialists benefited 

from the information and technology related to it in order to explain differences in levels of development 

among countries and showed that ICT may provide a cheap and efficient way of data collection and 

evaluation tools that speed up the development process (Trug, 2007). Even in this case, some 

acknowledged that integration with the world of information, is impossible for developing countries 
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without access to adequate levels of ICT. Stiglitz (1988), Hamelink (1997) and UNCDAT (2006) are 

some of these studies. Also the importance of technology and the need to identify the factors and events 

affecting the use of these instruments has gone so far, which is one of the most important approaches to 

reduce poverty and promote global development is the adoption of new technologies in less developed 

regions. However, Zhao (2005) believes that although the globalization process will be able to access 

these new technologies by many countries, but the intensity and size of acceptance will determine how the 

country will benefit from this process. Therefore, in the third millennium, information technology, as a 

major axis of development in the world, and gains from it, also has been associated with people's lives. It 

should be noted that, refusal and neglection create, a great confusion in the society and the welfare of the 

people. Because at present many of the relationships, exchange of information, economic, cultural, 

academic achievement, access to the latest technologies, it is possible through information technology 

(Mehrabi  et al., 2011).  

Thus, ICT is effective comprehensive and inclusive as a phenomenon in the full range of human 

activities to the private use of political and economic activities. Also, it is intended as a means of multi-

functional, flexible and has multiple capabilities, that provides the possibility of appropriate solutions in 

the form of individual or local applications to meet different needs (UNDP, 2004). In the 1990s, a major 

transformation as a revolution in ICT, happened in the economy, in fact, it formed the basis of the new 

economy and had a significant impact on economy growth in the United States of America and some 

other countries. In the center of the transformation of information was the semiconductor or 

semiconductors, which led to the rapid decline in the price of semiconductors and cheap semiconductor, 

let rapid expansion in the production of computers and communications equipment and ultimately reduced 

prices severely in other economic activities. The rapid decline in prices of goods, which had benefited 

from ICT would be a great investment in the goods and led to a deepening of capital and changes in the 

organization of production of other goods in the economy and brought the growth of productivity and 

production. Increase productivity due to the impact of information technology affects three main aspects: 

First, technological change leads to growth in innovation, second, reducing the price of the means of 

production of new innovative sectors of the economy the deepening of capital in the economy on a large 

scale and third, makes the reorganization of production for capital goods in the form of new technologies 

Stiroh (1998).  

ICT is growing with an astonishing speed. Virtualizating many products, digitization of 

information, the non-physical transfer, reducing the need for extensive space in offices and warehouses 

and shortening the supply chain, are among the positive results of the development of ICT, on one hand, it 

causes reducing the need for communities to natural substances in the environment and on the other hand, 

reduces the amount of waste entering the environment. With an overview of the positive effects, the 

question arises as to whether ICT provides the possibility of obtaining economic growth and 

environmental protection, and sustainable development? However, we should not forget that the ICT 

equipment are usually made of environmentally harmful substances and non-absorbable (Pade and Sewry, 

2009). Ang (2007) examined causal relationship studied the between energy consumption and Air 

pollution in France in the period 1960-2000. Barua and Hubacek (2008) the relationship of income per 

capita and water pollution for 16 states in India during the years 1981-2000. Zhang and Cheng (2009) 

analyzed the relevance of the economic growth and energy consumption in China. Constantini and 

Martini (2010) studied the impacts of ICT on environmental situation. Kawata (2011) studied impacts ICT 

on the environment. Hepborn and Bowen (2012) studied impact of ICT on environment and climate 

change in the period 2008-2012. Ahmed and Ridzuan (2013) studied relationship between quality of 

environment and economic growth in 1975-2006. Nahidi  et al. (2015) have paid effects of ICT on 

environment in Latin American countries in during 2003-2012. Ketabforoush  et al. (2015) studied the 

ICT affect on environment in counrties of Persian Gulf in during 2005-2012.  

 

3. Material and Methods 
3.1. Data and Statistics 

The population of this paper are 13 MENA countries including Iran, Algeria, Tunisia, Jordan, 

Morocco, Bahrain, Oman, Qatar, Saudi Arabia, Egypt, Kuwait, United Arab Emirates and Lebanon. The 

period has been used 2005-2013. This is the time series data were collected from WDI2016. The model 

presented in this study, was inspired by the Mehrabi  et al. (2011) and Hepborn and Bowen (2012) as 

follows: 

Ln (CO2)i =      (    )    (     ) 
                                 (1) 

Ln CO2=logarithm of gas emissions per capita CO2 (in tonnes) of country i 
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LnGDP =logarithm of GDP per capita of country i 

LnEDU=logarithm Logarithm of human capital by multiplying the enrollment rates in education 

in    adult literacy rates of country i 

LnHEALTH=logarithm of the health expenditures as a percentage of GDP 

LnICT=logarithm of ICT index (the number of fixed telephone lines per 100 people) of country i 

 

3.2. Estimation Method 
Panel data model is one of the most used methods in Econometric for estimating equations and 

economic relations. This model are a combination of cross-sectional data and time series, that's mean we 

can see Information on cross-sectional data over time. Clearly, such data has two dimensions. One 

dimension is related to different units in any given time period and the other is related to time. Using 

panel data methods than the cross-sectional and time-series methods have two major advantages. First, it 

allows the researcher to investigate relationship between variables and even units (countries) to consider 

and review over time and the second advantage is the ability of the method to control individual effects 

related to countries (as of period). The larger number of observations and data, in panel data method 

compared with other models, more reliable estimates, and testing the enhanced model by researcher are  

the other features of panel data model (Ashrafzadeh and Mehrgan, 2010). 

 

4. Results and Discussion 
4.1. The Results of F-limer and Hausman 

Table 1 indicates that the value of F and Housman tests statistics using fixed effects would be more 

appropriate. 

 
Table 1. Results of F- Lymr and Houseman test of the estimated model 

Test F- Lymr Test Houseman Test 

Statistics 148/3860 87/9138 

borP 0/0000 0/0000 
  Sources: Research findings 

 

4.2. The Estimation Results 
Accordingly, the results of model estimation using fixed effects panel data are showed in Table 2. 

 
Table 2. Results of estimating quality the environment in MENA countries 

Variables Coefficient T Statistics Prob 

LGDP 0/1625 3/1036 0/0025 

(LGDP)^2 -0/0084 -0/9574 0/3404 

LEDU -0/0034 -2/5841 0/0112 

LHEALTH -0/1198 -4/3465 0/0000 

LICT -0/0144 -4/7910 0/0000 

𝑅 = 0/8840 𝑅 ̅̅̅̅ =0/8712 D-W =2/29 

            Sources: Research findings 

 

As the results show that the Ln GDP coefficient is positive. So that a one percent increase in GDP 

per capita, the rate of growth in emissions of Carbon dioxide (CO2) increases, 0/16 percent. This suggests 

the use of old technologies and inconsistent with the environmental standards in production in various 

economic sectors in the countries studied. Also squared coefficient of per capita GDP does not comply 

with the EKC hypothesis. This indicates that there is a positive linear relationship between economic 

growth and environmental degradation. Because it would be 2 then analyzed. Lack of proper laws of 

environmental protection in the countries studied can be considered a factor in the increased pollution. 

Also because most polluting industries, worn and old developed countries to the developing countries 

down, so these industries are increasing CO2 emissions in the environment. So increase in production was 

associated with an increase in environmental pollution. The coefficient estimates for the human capital is 

equal to -0/003. This indicates the existence of a negative relationship between these variables and the 

growth of CO2 emissions. Manpower with high knowledge can have a positive impact on improving the 

environment. Because these groups are able to use their knowledge to new technologies and it can be 

effective in improving the environment. Health expenditures relationship with growth of CO2 emissions is 
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negative. The coefficient estimates for the health expenditures is equal to -0/11. This indicates that health 

expenditure can also lead to improvement of the environment. The analysis of this relationship is that 

having a healthy society in terms of mental and physical, costs incurred on the environment is reduced and 

this can lead to improvement of the environment. The estimated coefficient is negative for ICT. This issue 

shows, that by increasing the availability of landline infrastructure development in the field of 

communications can have a significant impact in reducing travel and reduce energy consumption and 

pollution in the countries studied. Also, as it can be seen in the estimated model, R
2
 is 0/88 which shows 

the explanatory power of the independent variables. 

 

5. Conclusion 
Taking advantage of new technologies can be very important in today's world. Using these 

technologies, with the comfort and facilitate activities, can have negative impressions on the living 

environment. One example of this new technology is ICT. The use of this technology in recent years has a 

tremendous impact on people's lives. On the one hand the use of computers, the Internet, tablets and so on 

can reduce unnecessary trips and other hand releasing them in nature can enhance environmental 

pollution. For this purpose, this paper attempts to examine the using of ICT how affect on environmental 

situation of 13 countries of the MENA during 2005-2013 by using panel data method. The results of the 

investigation indicate that by taking advantage of information and communication technology can 

decrease the amount of environmental pollution. 
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