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Over the last few years, the rapid growth of information and communication technologies (ICT) has contributed to every sector of the economy; however, the environmental consequences of ICT should not be overlooked. In doing so, this research investigated the asymmetric impact of ICT, renewable energy consumption (RENE), economic growth (GDP), financial development (FD), and population (POP) on CO2 emissions (CE) in the MINT countries over the period from 1990 to 2018. For this purpose, this study used STIRPAT and quantile regression. The preliminary outcomes reject the assumption of data normality; therefore, it is very necessary to use the quantile regression (QR), as the QR technique can deal with structural changes, outliers, and data non-normality. The results of QR indicate that ICT reduce carbon emissions across all the quantiles (1st quantile to 9th quantile). Similarly, RENE impedes the carbon emissions across all (1st–9th) quantiles. On the other hand, FD, GDP, and POP increase the carbon emissions across all the quantiles (1st–9th). These outcomes purposed appropriate policy implications for MINT countries.
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INTRODUCTION
During the last few years, information and communication technologies (ICT) have shown extraordinary performance in increasing productivity and quality of life (Lee et al., 2016; Faisal et al., 2020). ICT has equally assisted firms and households to increase their productivity, and it is recognized as helpful for firms to make an assessment with nominal costs and significantly increase productivity (Vu, 2011). According to Chen and Zhu (2004), the effective utilization of ICT gives a chance to emerging economies to get knowledge and information and let them incorporate with the rest of the world and enhance their competitiveness. This effective utilization of ICT has influenced peoples’ lives through different aspects such as consumer, business, and wealth effects. In this regard, Faisal et al. (2018) argued that it is impossible to ignore the role of financial development (FD) as it controls the IT sector’s investments, which allows customers to implement an economical and lucrative technology.
Recently, the FD has considerably influenced ICT usage. Mun et al. (2008) found that FD has a long-term impact on economic progress via ICT. ICT encourages the way toward the dissemination of information to firms and families, therefore, diminishing the degree of information asymmetry. ICT additionally delivers the borrowers’ credit history to the financial institution to minimize adverse choices. This procedure likewise permits the banks to diminish money-related imperatives in progressing monetary credit access to enterprises of small and medium scale. On the other hand, it provides information related to lenders and credit to the general public. In a study conducted by Asongu and Nwachukwu (2017), it is identified that ICT plays a major role in the formal and informal financial sectors. In developed economies, the formal financial sector is extra efficient and disciplined.
ICT is a useful tool for effective credit allocation, promoting financial transactions, and encouraging financial inclusion (Datta and Agarwal, 2004). Some studies have shown that ICT could further boost the financial sector’s performance by attracting investment in digital technology, which facilitates the cross-border sale of services and abundant and low-cost labor. To lift individuals out of poverty and those residing in remote areas can easily take out microloans and participate in e-banking via ICT. The financial sector supports companies and industries to develop new environmentally friendly technologies. As aforementioned evidence shows that ICT has a substantial role in promoting the activities of the financial sector and enhancing economic growth.
Global warming is presently a worldwide issue that goes away from the borders of the nations (Benzie & Persson, 2019). Each nation is looking at the changing patterns of weather and ocean levels which harshly upset the economies and individual’s life. Moreover, the rise in greenhouse gases, especially CO2, which is currently at the most elevated level ever, is frequently asserted as the primary driver of global warming or climate change (Rogelj & Schleussner, 2019). Actually, since the 1990s, the carbon dioxide from the economic activities of recently industrialized nations has surpassed those of developed (Kasman & Duman, 2015). The threat of climate change calls for more attention from all countries around the world.
Furthermore, the United Nations offered the Sustainable Development Goals (SDGs) to report the essential thought-provoking concerns, for instance, ensuring justice and peace, inequality and poverty reduction, and specifically fighting climate change and environmental degradation. Due to the alarming situation of environmental deterioration, recent studies on the growth-environment nexus have gotten more attention (Bakhsh et al., 2017). Although a desirable rate of growth is a fundamental target for each economy, developed nations have more concerns regarding their environmental impacts (Raworth, 2017). On the other side, to attain a desirable growth rate and development, emerging economies tend to ignore these thoughtful problems. Accordingly, the poor individuals in developing countries are mostly affected by such issues. In this manner, worldwide participation in handling these borderless issues could assist economies to grow in a viable manner (Benzie and Persson, 2019).
Environmental pollution has become a worldwide issue that demands a deliberate effort to reduce CO2 emissions. Defining and designing appropriate energy, economic, and environmental policies that will help to minimize global CO2 emissions remains a top priority for all governmental and non-governmental environmental organizations around the world. In this digital era, researchers have been paying special attention to the expanding use of ICT and its interconnection with economic and environmental aspects. Numerous studies suggest that more use of ICT has a progressive influence on environmental pollution. For example, Park et al. (2018) and Lee and Brahmasrene (2014) identified that the use of ICT is a cause of environmental pollution. In fast-growing economies, the extensive use of ICT increases the process of environmental deterioration through more use of energy and electricity (Moyer and Hughes, 2012). In addition, cumulative use of ICT together with computer equipment adds 2% of global greenhouse gasses (GHG) emissions by using over 3.9% of total energy (Malmodin et al., 2010). Some studies propose that ICT reduces environmental pollution through environmentally friendly technologies. Batool et al. (2019) believed that more usage of ICT in the development process helps to decrease environmental deterioration. Similar evidence was provided by Ollo-López and Aramendía-Muneta (2012), who suggested that ICT improves the quality of the environment by reducing GHG emissions. Subsequently, in 81 developing countries, ICT is negatively connected with environmental pollution through less traveling and dematerialization Mirza et al. (2020).
After all the aforementioned discussions, we concluded that the impact of ICT on CE is still mixed and inconclusive. Few studies provide evidence that ICT reduces the CE, whereas some studies show that ICT is a cause of environmental pollution. Therefore, these inconclusive outcomes show a need to re-examine the impact of ICT on CE. For this purpose, we examined the impact of ICT, FD, GDP, RENE, and POP on CE for MINT countries during 1990–2018. The reason behind the selection of MINT countries is the fast rate of economic growth. World Bank (2019) suggests that MINT shall be among the top 20 economies with a total GDP value of almost 22.4 trillion dollars by 2030.
The present study deviated from the bulk of studies present in the literature by employing the quantile regression technique to explore the strength of the growth-emission link with ICT, RENE, and FD across various quantiles of the conditional distribution of carbon emission in MINT countries. Quantile regression has several advantages over conventional techniques: First, this technique has the ability to address the issue of outliers which occur due to numerous reasons such as financial crises, banking sector crises, and pandemics; on the other hand, conventional techniques have a shortcoming to control the impact of outliers. Second, this technique delivers a set of coefficients according to the nature of the data, whereas conventional techniques, which are based on the mean value, provide only one coefficient. Therefore, this technique provides a true picture of the result compared to conventional mean-based estimations. As per our knowledge, this is the leading study which examined the growth accelerating CO2 emission in MINT nations by incorporating the quantile regression technique.
The remaining part of this article covers the subsequent sections: In Section 2, the review of literature is discussed. Section 3 explains the methodology of quantile regression. The outcome and debate about the findings are interpreted in Section 4. Last, the conclusion and valid policy recommendations for the MINT countries are provided in Section 5.
LITERATURE REVIEW
There are a number of studies which have inspected the influence of ICT development on environmental pollution. For 13 selected countries from G20 economies, Nguyen et al. (2020) scrutinized that FD and GDP have a progressive impact on CO2 emission, whereas ICT has a favorable affirmative impact on the environment via reducing the CE. For G7 economies from 1990–2014, Raheem et al. (2020) have explored the connection between ICT, FD, GDP, and pollutant emissions. They documented that the separate impact of ICT and FD on the quality of the environment is negative, whereas the combined effect of these indicators on the environment is positive. In the case of 59 economies along to Belt and Road, Danish (2019) discovered the link between ICT, income, and CE from 1990–2016. The outcomes stated that ICT improves the quality of the environment in economies besides Belt and Road.
Nagao et al. (2017) discovered that ICT has an inverse association with pollution in Japan. Lee and Brahmasrene (2014) scrutinized the positive ICT impact on emissions in ASEAN economies for the period 1991 to 2009. In 2015, Salahuddin & Alam analyzed the ICT effects on CO2 in Australia by applying ARDL bound testing technique. The empirical outcomes suggested that ICT has an affirmative influence on environmental pollution through more usage of energy. Recently, Shahbaz et al. (2020) explored the link of FD with CE in the United Arab Emirates during 1975–2014. They found that environmental pollution is caused by FD. Similarly, Javed and Sharif (2016) explored the connection among emissions of pollutants, FD, and economic growth. The findings of their study validated EKC but proposed that FD is a culprit of environmental degradation.
ICT offers tools and technologies for increased energy efficiency. The ICT industry promotes a low-carbon lifestyle. ICT goods have altered and transformed how people behave and how society functions. People are more inclined to use ICT products because they make work and life more convenient and efficient. Simultaneously, the use of ICT products promotes a low-carbon lifestyle. Dematerialization has occurred as a result of ICT goods such as e-paper and e-books, which have induced a shift from material to immaterial resources to detach resource use from economic output. For instance, letters are replaced with emails with almost instant communication and less consumption of energy and resources (Hilty et al., 2011). The ICT industry enables a low-carbon economic transition and thus contributes to reducing CE (Zhang & Liu, 2015).
For the past few years, the influence of ICT on the environment has been a hot topic. The harmful impacts of CE on human health and the preservation of the environment for future generations have prompted attention to this issue (Zeng et al., 2021). In this respect, two significant environmental nexuses are considered crucial. First, the influence of ICT on CE, and second, the impact of RENE on CE. ICT reduces CE, enhances energy efficiency, and conserves energy (Ozcan & Apergis 2018). According to Charfeddine & Kahia (2021), ICT affects CO2 emission in three ways. The first-order effect is a direct effect that is directly tied to the physical existence or creation of an ICT product. The environment’s quality will continue to deteriorate as energy consumption rises throughout an ICT product’s lifecycle based on these first-order effects. The second-order effect is the use of ICT on the environment. The positive effects of using ICT applications, for instance, smart grids, smart buildings, and intelligent transportation systems are primarily responsible for these effects. The third-order effects of ICT on the environment are also known as rebound effects, in which the beneficial influence of ICT on the environment is counterbalanced by the negative effects. Charfeddine & Kahia (2021) also discovered the first-order impacts of ICT use on CE for MENA countries.
Danish et al. (2018) scrutinized the impression of ICT, FD, and GDP on CE for MENA economies by applying the panel mean group (MG) approach. They found that ICT, FD, and GDP promote CE. Similarly, Park et al. (2018) inspected the link between ICT, FD, GDP, and CE for EU economies during 2001–2014. They found that ICT deteriorated the environmental quality. They also discovered that FD and GDP reduce CE. Arshad et al. (2020) determined the effect of ICT, FD, and GDP on CE for the South and Southeast Asian (SSEA) region. The empirical outcomes of their study demonstrate that FD, ICT, and GDP have a positive link with CE. On the other hand, Danish et al. (2019) stated that FD impedes CE in developed countries. ICT reduces CE in middle and high-income economies, whereas ICT upsurges the CE in low-income economies.
Khan et al. (2022) used four proxies for ICT while examining its effect on carbon emissions in BRICS countries. They found that two proxies, cellular mobiles and fixed broadband, significantly decrease CO2 emissions; however, the other two proxies, Internet use and fixed telephone, have an insignificant influence on carbon emissions in their selected sample countries. They also discovered that RENE reduces carbon emissions significantly. Chien et al. (2021) investigated the same relationship in BRICS countries by applying quantile regression. They found that GDP and FD make a significant contribution to CE at all quantiles, whereas ICT considerably reduces CE, mainly at lower levels quantiles.
In another study, Nguyen et al. (2020) found that only five factors, including energy pricing, FDI, and ICT, reduce CE, whereas financial development contributes to CE. The findings of Ramzan et al. (2022) showed that ICT improves environmental quality by lowering CE, whereas GDP, FD, and globalization increase CE. Chen et al. (2019) used Internet penetration and mobile phone penetration as proxies to quantify ICT. They discovered that ICT has a considerable negative influence on CE. By using the DOLS approach, Dehghan Shabani and Shahnazi (2019) analyzed the connection among GDP, ICT, and CE by using the data from Iran. The researchers found that ICT has a beneficial influence on CO in the industrial sector and a negative influence on CE in the residential sector. Renewable energy was found to be a cost-effective strategy for reducing CE. Therefore, it was recommended to use renewable energy sources (Charfeddine & Kahia, 2021).
Odugbesan and Rjoub (2020) inspected the link between GDP, urbanization, energy usage, and CE in MINT economies during 1993–2017. They discovered that GDP, urbanization, and energy usage increase the CE. Adebayo et al. (2022) documented that FD was responsible for CE in MINT economics during 1969–2019. They found a one-way causal association between FD and CE. By using NARDL during 1990–2014 for MINT countries, Akram et al. (2022) inspected the impression of energy efficiency and RENE on CE. They found that energy efficiency and RENE have a negative link with CE. Adebayo et al. (2022) scrutinized the link between GDP, RENE, non-renewable energy usage, globalization, and CE for MINT countries during 1990–2018. They found that GDP and non-renewable energy usage have a positive link, whereas RENE and globalization have a negative link with CE.
DATA AND METHODOLOGY
Data source and model
This study investigated the impact of ICT, FD, RENE, GDP, and POP on CE by using the annual data of MINT countries (Mexico, Indonesia, Nigeria, and Turkey) from 1990 to 2018. For this purpose, we used the quantile regression technique to explore the impact of independent variables on the conditional distribution of CE at various quantiles. This technique is important for many reasons. First, this technique can address the issue of outliers which occur due to numerous reasons such as financial crises, banking sector crises, and pandemics; on the other hand, conventional techniques have a shortcoming to control the impact of outliers. Second, this technique provides a set of coefficients according to the nature of the data, whereas conventional techniques, which are based on the mean value, provide only one coefficient. Therefore, this technique provides a true picture of the result compared to conventional mean-based estimations. The data on CO2 emissions (CE) is collected from the British Petroleum database (BP-statistics, 2021), while the data for information and communication technology (measured by individuals using the Internet, percentage of population), economic growth (GDP per capita), renewable energy consumption (percentage of total energy consumption), financial development (domestic credit to the private sector), and population (number of individuals) is obtained from world development indicators (World Bank, 2021). This study uses the long-linear STIRPAT model to estimate the impact of independent variables on carbon emissions.
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In Eq. 1, “ln” represents the logarithm, and “t” and “i” show the time period and number of countries, respectively. The term “e” shows the error term.
Data description and summary statistics
Table 1 depicts the descriptive statistics of the desired factors. The outcomes show that the mean values of CE, FD, GDP, ICT, RENE, and POP are 0.620, 3.062, 8.411, 0.631, 3.328, and 18.606, respectively. Similarly, the CE, FD, GDP, ICT, RENE, and POP have maximum values of 1.634, 4.262, 9.628, 4.234, 4.485, and 19.405, respectively.
TABLE 1 | Descriptive statistics.
[image: Table 1]One of the most important outputs of Table 1 is the p-values of the Jarque–Bera test, which is less than 0.05, which reject the assumption of normality of data. Therefore, in such a situation, the use of conventional estimation techniques may provide misleading outcomes.
Figure 1 depicts the graphical representation of the data and confirms the results of the J-B test as data non-normality. In such a situation, the use of linear estimation techniques may not produce reliable results. Therefore, it is imperative to use quantile regression which can address the issue of quantiles.
[image: Figure 1]FIGURE 1 | Frequency distribution.
EMPIRICAL RESULTS
Test of unit root
To observe the properties of the factors, numerous tests are applied to the data. The paramount step is to ratify variables’ stationarity. For this purpose, we used Im et al. (2003) test. In panel data, Im, Pesaran, and Shin (2003) assume a separate autoregressive parameter for every individual. So, in this study, we used the Im, Pesaran, and shin (2003) test. The results of stationarity show that, at the first difference, all variables portray stationarity, while at the level, all variable portrays non-stationary, as shown in Table 2.
TABLE 2 | Stationary analysis results.
[image: Table 2]Cross-sectional dependence test and CIPS unit root test
The cross-sectional dependence (CD) can misrepresent the real values of the estimated coefficient of the parameter. CD, which may arise because of ignored common components, can incredibly lessen panel data ability gains whenever disregarded (Phillips and Sul, 2003). It is, in this way, imperative to consider this issue to deliver vigorous estimates of coefficient. We used the cross-sectional dependence test of Pesaran (2004) to measure the cross-sectional dependency inside the panel. The result in Table 3 states that across the countries, all variables have cross-sectional dependence. Therefore, our all-other estimation techniques should include procedures that are vigorous to the impact of CD so could alleviate the possible size misrepresentations. Therefore, in this study, we used the CIPS test of a unit root. This test depends on the CD hypothesis, and it is vital for cointegration models of panel data. The test of CIPS is used to analyze the incorporation order of the factors. According to this test, if all the under-examined factors are integrated at the same level, for instance, I (1), this means all data sets are stationary at the first difference, and it is inclined to the subject that in the long run, all the factors in the data set might have an association (Table 3).
TABLE 3 | CD and CIPS unit root test results.
[image: Table 3]Test of panel cointegration
To find out the occurrence of a non-misleading long-term relationship among the factors, we used the cointegration test of Pedroni (2004) and bootstrapped cointegration test of Westerlund (2007). Wasterlund (2007) suggested four different types of tests of no cointegration with a null hypothesis. This technique loosens the burden of common indicator limitations on tests dependent on residual elements because these elements are structural as opposed to residuals. Kremers et al. (1992) proposed that structural elements are essential because the non-fulfillment of common indicator limitations could considerably decrease the intensity of tests based on residuals for cointegration. By eliminating this limitation, the adjustment procedures for short- and long-term need not be indistinguishable. Utilizing the bootstrap method of Westerlund (2007), we can produce robust critical values by moderating the distortionary impacts of cross-sectional dependence. Pedroni (2004) suggests a detailed structure for panel cointegration under the 2-step methodology of Engle and Granger. To control the heterogeneity, Pedroni’s methodology sifts out short-term factors and individual-explicit deterministic patterns in the initial stage of the system. In light of evaluated residuals, Pedroni determines seven diverse test measurements that could either be those expecting a typical procedure, usually meant as “within-dimension” or “pooled” tests, and those expecting individual procedures indicated as “between-dimension” or “grouped” tests in Table 4.
TABLE 4 | Pedroni Panel cointegration (Engle–Granger based) results.
[image: Table 4]The findings of the test of Pedroni cointegration in Table 4 illustrate those three tests within measurement (Panel ADF statistics, Panel PP statistics, and Panel v statistics) and two tests between dimensions (group ADF statistics and group PP statistics) highly significantly reject the null hypothesis at 1% and affirms the existence of cointegration amidst the variables. The result of the five tests out of seven shows that variables are moving together in the long run.
Results of panel estimation
Table 5 describes the outcomes of FMOLS and FE-OLS. The findings of both the techniques are almost the same, as results show that a 1% rise in FD increases the CE by 0.108 and 0.101% in the case of FMOLS and FE-OLS, respectively. This positive impact of FD on CE implies that the financial sector of MINT countries is ignoring the adverse impact of environmental pollution at the time of lending or investment. This result is similar to the findings of Farooq et al. (2021), Anwar et al. (2022b) and Anwar et al. (2021c). Similarly, a 1% increase in GDP raises CE by 0.269 and 0.262 in the case of FMOLS and FE-OLS, respectively. This positive association between GDP and CE result is witnessed that the current growth process of MINT economies is not properly environment friendly. This finding is similar to the findings of Anser et al. (2021b), Hashmi et al. (2021), Anwar et al. (2021a), Husnain et al. (2022), Anwar et al. (2021b), and Liu et al. (2022).
TABLE 5 | Long run results.
[image: Table 5]ICT reduces the CE by 0.038 and 0.031% in the case of FMOLS and FE-OLS, respectively. This outcome indicates that the ICT is on the right path in MINT countries, but the small values of coefficients show that the impact of ICT on CE is very low. This finding is in line with the results of Chien et al. (2021) and Godil et al. (2021). Moreover, RENE also reduces the CE. A 1% increase in RENE impedes CE by 0.635 and 0.549% in the case of FEMOLS and FE-OLS, respectively. This result shows the efforts of MINT countries in the adoption of renewable energy in their production process. The adoption of renewable energy reduces the dependence on fossil fuels and helps to improve the quality of the environment. The findings are similar to the findings of Habiba et al. (2022), Sun et al. (2022), Anwar et al. (2021a), Salem et al. (2021), and Anser et al. (2021a).
Results of quantile regression
The findings of panel quantile estimation are represented in Table 6, which shows that FD has a positive influence on CE across all the quantiles (1st–9th). The outcomes are similar to the findings of Anwar et al. (2021c), Farooq et al. (2021), Al-Mulali et al. (2015), and Shahbaz et al. (2020), who suggested that financial development may increase the production process and increase more use of conventional energy which led to decrease in environmental quality. Similarly, economic growth increases the carbon emission across all the quantiles (1st–9th). This finding is in line with those of Anwar et al. (2022a), Anwar and Malik (2021), and Jun et al. (2021), who claimed that the increase in economic growth might be in the form of more energy use through urbanization, industrialization, and transportation which increases the CE.
TABLE 6 | Results of panel quantile estimations.
[image: Table 6]However, ICT has a negative link with CE across all the quantiles (1st to 9th). This outcome is similar to the findings of Chien et al. (2021) and Godil et al. (2020), who claimed that ICT impedes the CE through more use of energy-efficient technologies. This outcome is opposite to the findings of Park et al. (2018) and Lee and Brahmasrene (2014), who concluded that ICT is positively linked with carbon emissions. RENE also reduces the CE across all quantiles. This result is in line with the findings of Syed et al. (2022), Anwar et al. (2021c), Cai et al. (2021), and Salem et al. (2021). Lastly, the population increases the environmental degradation by more use of energy consumption. Figure 2 shows the comparison of the coefficients of FMOLS, DOLS, and Quantile Regression.
[image: Figure 2]FIGURE 2 | Comparison graphs.
The bi-directionality is considered an important instrument for policy framework, as this relationship shows the reverse impact of independent variables on dependent variables. Therefore, the present study used a heterogenous panel causality test, and the results are present in Table 7. The results demonstrate that GDP and CO2 emissions have a two-way causality relationship. This result is witnessed in the negative effects of economic growth of MINT countries on carbon emissions. Similarly, a bidirectional causality exists between ICT and carbon emissions. Moreover, a two-way causal association also exists between FD and CO2 emission.
TABLE 7 | Heterogeneous panel causality test results.
[image: Table 7]CONCLUSION AND POLICY IMPLICATIONS
The study was modeled to analyze the impact of ICT, RENE, GDP, and FD on CO2 emissions in MINT nations. For this purpose, we used the quantile regression (QR) approach. Before applying the QR technique, we used some reliability tests (Im, Pesaran, and Shin 2003; CIPS unit root test and Pesaran 2004 CD test) to check the reliability of the data. Then, we applied Pedroni’s (1999) and Westerlund’s (2007) bootstrap panel cointegration test to analyze the cointegration between the variable. After testing the pre-requisite tests, we used FMOLS and FEOLS to assess the long-run association among the aforementioned factors. The findings of FMOLS and FEOLS demonstrated that FD, GDP, and POP have an affirmative relationship, whereas ICT and RENE have a negative relationship with CO2 emission. Similarly, our quantile result demonstrates that ICT and RENE have a negative link, whereas FD, GDP, and POP have a positive link with CO2 emissions.
Policy implications
Based on the empirical outcomes of this study, we recommend the following policy implications to the policymakers and governments of MINT countries for achieving sustainable development.
1) Empirical findings of this study show that ICT has a negative association with carbon emissions. Therefore, the governments of MINT countries should provide tax rebates and subsidies to those firms that promote and produce environment-friendly ICT products.
2) Online shopping using ICT devices is also a useful tool to reduce transport-related emissions. Therefore, governments should also provide Internet for ICT technologies (mobile and the Internet) at cheap rates to encourage online shopping and purchase from far distances. Moreover, there is a requirement to introduce more advancement by research and development in the financial segment presenting the upgrade of the speed of the Internet and its usage.
3) ICT can also be used for awareness campaigns regarding the adverse impact of environmental pollution and suitable ways to improve environmental quality in order to achieve sustainable development.
4) According to the results of the present study, financial development is increasing carbon emissions in MINT countries. Therefore, the government institutions and central banks of these countries should strictly monitor the lending and investment of financial institutions and encourage them to invest in environment-friendly projects.
5) Empirical outcomes of this study show that renewable energy is helpful in improving the quality of the environment. Therefore, carbon emission tax, charging a higher price for fossil fuels, and eliminating fossil fuel subsidies can be promoted to reduce environmental damage.
Limitations of the study
The present study is based on the panel data of MINT countries, while the role of ICT on economic growth and the environment may be different in these four countries. Therefore, a country-specific study will be more useful for policymakers. Moreover, this study used only one proxy of ICT (individuals using the Internet) for measuring its impact on environmental pollution, while there are a number of other proxies which can be used to check their impact on the environment.
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