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Whenever there is a question of environmental quality and inclusive economic growth, green and renewable energy consumption leads the debate. This paper explores the relationship between green energy consumption and inclusive economic growth. It employs GMM panel data modelling frameworks for understanding the “green energy vis-à-vis -growth paradox”. It uses post-COVID-19 data for eighty-three countries between 2010 and 2020. These countries are divided into high-, middle- and low-income as per the World Bank’s classifications. The selected composite variables are consisting of GDP growth, poverty, income equality and employment measures. The study reports that green energy positively contributes to inclusive growth despite its lower contribution to overall energy usage in low-income countries. It observes that socio-digital inclusion and green energy together impact positively on inclusive growth in all income groups (low, middle and high). This means citizens of the selected countries are aware of the pros and cons of green energy that helps countries to mitigate the negative impacts of countries’ transition to clean energy usage in terms of job losses, higher costs of clean energy and uncertainty to energy supply. Furthermore, results also reveal that green energy is significant contributor towards achieving inclusive growth, however it his highly significant in high income countries compared to other groups, showing its higher use in it. This comprehensive study is the first of its kind providing comparative analysis of 83 countries which explores and compares the interesting impacts of green energy consumption on inclusive growth in global data from the designated income groups.
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INTRODUCTION
Global catastrophes in economic terms can follow a long period of global prosperity, and it has been the subject of much debate due to Gilmore., (1976), Jackson., (2009), Kaufmann et al., (2002) among others (Segerstrom., 1998; Young., 1998). The great ambition today for economic growth is that it should be inclusive (Aslam et al., 2021; Fay., 2012; Koirala., 2019; Kouton., 2021; Montmasson-Clair and das Nair, 2017; Zulfiqar et al., 2016). In a real-world analysis, the growth determinants follow time varying-patterns and are asymmetric in nature (Ling et al., 2022). The debate on inclusive growth was triggered by the World Bank and its partners for a focus on sustainability of inclusive growth, particularly in the late 2000’s. The drive for sustainable economic growth is occurring at the same time as demands for better standards of living, and an issue of poverty reduction in many developing countries (Midilli et al., 2006; Jackson., 2009; Fay., 2012; Yip et al., 2016; Romano et al., 2017; Alola et al., 2021; Sachs, et al., 2021a; Dantas et al., 2021; Kirikkaleli and Adebayo., 2021; Nundy et al., 2021; Sachs et al., 2021; Ge et al., 2022). However, despite much research on achieving sustainable inclusive growth, many countries still suffer from high-income inequalities, widespread poverty, and high unemployment levels, which is not measured while taking care of economic growth measures such GDP alone (Nguyen, 2021a; Roberts et al., 2021; Hassan et al., 2022; Inam and Murat., 2022). Government policymakers continue to devise regulations that may address the effects of this crisis, but have never been completely successful, so many countries are diverging rather than converging in their economic progress (Zulfiqar et al., 2017). Today economists are talking about inclusive growth; a type of growth that is focused on advances for all in society (Ali and Son., 2007; Ranieri and Ramos., 2013; Montmasson-Clair and das Nair., 2017; Ngepah., 2017; Aslam et al., 2021).
More than 200 million people worldwide are unemployed, and more than 15 million people in OECD countries are more unemployed today than when the GFC (Global Financial Crisis) began in 2007 (Martin., 2009). This level will reach 205 million people unemployed throughout the world in 2022 (Liu and Feng., 2022). Similarly, millions of people in developing countries remain poor and are unable to have three meals a day (Sewpaul., 2005). The risk of deep unemployment is leading to an emergency that exacerbates poverty and inequality to alarming levels. Economic downturns in developing and underdeveloped nations have a direct bearing on weak institutional structures in the face of already high levels of poverty, unemployment and under-employment (Williamson., 1998; Aghion et al., 2004; Tabellini., 2008; Siddiqui and Ahmed., 2013; Aslam and Farooq., 2019; Aslam., 2020). People in developing and underdeveloped countries are raising their concerns and demands: the right to earn, eat and have a respectful life, which is threatened by high levels of poverty and little new job creation (Reutlinger., 1984; Chowdhury., 2000; Fortman., 2006; Fujiwara., 2006; Ismael., 2006; Shah and Das., 2007; Tiwari., 2007; Nunan and Devas., 2014). Asia follows Africa in terms of high inflation rates and life becoming difficult, particularly in the wake of COVID-19 (Alzúa and Gosis., 2020; Atılgan., 2020; Cottani., 2020; Deyshappriya., 2020; Murphy et al., 2020; Tinson., 2020; Sachs., et al., 2021a; Bargain and Aminjonov., 2021; Cooney and Shaefer., 2021; Erdoĝdu and Öz, 2021; Ghouse et al., 2021; Nundy et al., 2021; Rodriguez and Atamanov., 2021; Yeganeh., 2021).
Further growing pressure on international organizations to devise a policy that targets sustainable development has further strengthened the argument on the need for inclusive growth, rather than economic growth alone (Sachs, et al., 2021a; Sachs, et al., 2021). This led to the revolutionary transfer of the interests of economists to the new global economic debate of inclusive growth, which is in line with the international commitment to the UN’s Sustainability Development Goals (SDGs). More specifically, in the early 2000’s, a policy framework for improving the lives of the poor in society was developed and specially to improve service delivery so that they can also benefit from the fruits of economic growth, particularly where institutional systems are weak and technological development is slow.
Advances in technology for making economic growth possible depend on energy use (Dresselhaus and Thomas., 2001; Stiegel and Maxwell., 2001; Sohag et al., 2015; Yip et al., 2016; Thomas et al., 2017; Wang et al., 2017; Santosh et al., 2019; Yüksel et al., 2020; Alola et al., 2021; Mohideen., 2021). The more a country is technologically advanced, the more energy that will be used. Moreover, modern technology incorporates digital and social inclusion that should create more awareness in people about the use of green energy rather than energy such as fossil fuels which harm the environment (Lund., 1999; Midilli et al., 2006; Fay., 2012; Hartmann and Apaolaza-Ibáñez., 2012; Karatayev and Clarke., 2016; Bhowmik et al., 2017; Gibson et al., 2017; Oncel., 2017; Riahi et al., 2017; Romano et al., 2017; Sangroya and Nayak., 2017; Wackernagel et al., 2017; Carfora et al., 2018; Wang et al., 2018; Hewitt et al., 2019; Koirala, 2019; Stjepanović et al., 2019; Chien et al., 2021). The countries that are more technologically advanced are now more sensitive to environmental degradation and choose to invest in renewable energy options (Al Irsyad et al., 2017; Wackernagel et al., 2017; Stadler et al., 2018; Hewitt et al., 2019; Ayobamiji et al., 2022; Chen et al., 2022). Inclusive growth is encouraged through green energy, creating more and different employment opportunities and also saving the environment. Here, it is important to consider how socio-digital inclusion creates awareness among people, while also opening up productive employment opportunities for poor people seeking work (Helsper, 2017; Aslam et al., 2019; Helsper, 2019; Nundy et al., 2021). We thus claim that socio-digital inclusion and green energy go hand-in-hand to achieve the broader target of inclusive growth. Inclusive growth in broader terms generates equitable employment opportunities for all, while removing great swathes of poverty as much as possible (Ali and Son., 2007; Aslam and Farooq., 2019; Aslam et al., 2021; Kouton., 2021; Montmasson-Clair and das Nair., 2017).
It has been observed that literature is more focused on economic growth rather than taking care of the poor. However, when the resources are limited, it becomes difficult for a country to become more technologically advanced and its people suffer from poverty, income inequalities and high unemployment, and usually coupled with high inflation rates (Aslam and Farooq., 2019). It is now imperative to find solutions that promote inclusive economic growth to reduce the gap between rich and poor - not just in the terms of income inequalities, but also in terms political, social and other living standards. Doing so requires dramatic and solution-oriented research, which is clear, and focused on generating productive employment opportunities so that the fruits of growth are shared equally within society. We add to the existing literature by addressing four major research questions (RQ): 1) Can green energy promote inclusive growth and how does it change in different income worlds?; 2) Can social and digital inclusion, in the presence of green energy, change the different income worlds?; 3) Given that COVID-19 has triggered much economic misery throughout the world, especially for the poor and middle class, do society’s institutions function to make inclusive growth possible in the different income worlds?; and 4) Does social and digital inclusion interact with green energy to achieve inclusive growth and does it vary in the different income groups? The results from this study reveal that green energy is significant contributor towards achieving inclusive growth, however it his highly significant in high income countries, showing its higher use in it.
LITERATURE REVIEW
The relationship between institutional quality, income inequalities, energy use, and economic growth has been around for a long time in academia, and much debated in public or government policy (Aslam., 2020; Aslam et al., 2021; Sareen., 2021; Stiegel and Maxwell., 2001; Thomas et al., 2017; Yip et al., 2016; Zulfiqar et al., 2016, 2017; Kirikkaleli, D., et al., 2022). However, most of the literature has not tackled the theme of energy use, particularly green energy and its impact on inclusive growth (Mohsin et al., 2021). Not much has been done on examining the impacts on different income groups. Earlier research analyzed institutional impacts, energy, social and digital connectivity on economic growth, but did not compare world-level data. The emergence of new institutional economics in the 1990’s, produced strong evidence on the role of institutions in economic growth, which was overlooked previously (North., 1989; North., 1991; Collard., 1995). This also gave a new dimension to studies that were broader in their perspective, i.e., assessing the determinants of inclusive growth rather than economic growth alone.
In one such study, Aslam and Farooq., 2019 look at the determinants of inclusive growth in selected Asian countries divided into two main categories–middle- and low-income countries. The study supports those institutions can play a significant role in achieving inclusive growth. However, this study is limited in terms of selected countries, ignores high income countries, and also does not cater for the effects of endogeneity. In their work, Aslam and Zulfiqar et al., 2016 explore the determinants of inclusive growth and forecast the future impacts of different policy variables on achieving it. However, their research is limited in terms of chosen countries and ignored developed countries. Zulfiqar et al., 2016 investigate the links between financial inclusion and its impact on inclusive growth in Pakistan. The study reveals interesting results but is again limited to Pakistan only and does not cater for the effects of endogeneity. The study also overlooks the impacts of institutions on inclusive growth. Another study by Aslam et al., 2019 looks for the possible contributors to inclusive growth by examining the role of social and digital inclusion in world-level data. These authors used a cross-panel lagged model (CPLM) and ignored major determinants of inclusive growth such as energy use, inflation, trade openness, institutions and investment. Similarly, Aslam et al., 2021 used world-level data and drew interesting insights while looking at how social and digital inclusion can play a role in inclusive growth in different income countries. The study though comprehensive lacks any assessment of the impact of green energy use on inclusive growth.
Much of the literature on the other hand, is focused on how social inclusion, digital inclusion, institutions and green energy can shape economic growth in separate models using selected countries only (Lund., 1999; Bailey., 2005; Olphert et al., 2005; Midilli et al., 2006; Hospes and Clancy., 2011; Hartmann and Apaolaza-Ibáñez., 2012; Giambona and Vassallo, 2014; Karatayev and Clarke., 2016; Arcidiacono et al., 2017; Bhowmik et al., 2017; Gibson et al., 2017; Oncel., 2017; Riahi et al., 2017; Romano et al., 2017; Sangroya and Nayak., 2017; Thomas et al., 2017; Carfora et al., 2018; Wang et al., 2018; Sareen., 2021). Barely any significant study is carried out at the world level in three different incomes groups and creates meaningful policy options for inclusive as well as economic growth. A study in point is that by Aslam., (2020), which looks for the impact of human capital on economic growth but ignoring inclusive. Similarly, a study by Farooq et al., (2019) looks at the triangular nexus between institutions, trade openness and agriculture growth, but not how these can achieve inclusive growth. Similarly, Qamar et al., 2020 look at the effects of institutions on economic growth, rather inclusive growth.
A study by Kouton., 2021 assesses the role of energy use on inclusive growth but is limited to African countries. Such a study may be helpful but can bring more fruitful results if using a continental comparison. Such a study is very insightful and has explored the impact of energy on inclusive growth. However, the study is lacking in two respects; 1) the study is limited to only African countries; and 2) green energy and not energy is more desirable for targeting sustainable inclusive growth. Alola et al., 2021, Carfora et al., 2018, Dresselhaus and Thomas., 2001, Gibson et al., 2017, Hassan et al., 2022 and Sareen., (2021) all elaborated on the role of energy use in economic growth but not how energy use can lead to productive employment opportunities, curtailing poverty and reducing income gaps. The present study aims at filling in the gaps in literature in four ways. Firstly, it analyzes the world-level data into three income categories to draw more insightful policies for less developed countries to achieve inclusive growth. Secondly, it incorporates the role of green energy in inclusive growth, which is a promising variable for promoting inclusive growth. Thirdly, the study controls for the theoretical endogeneity that is present due to inclusion of institutions, which cannot be ignored while targeting inclusive growth. Fourthly, green energy is strongly linked to social and digital changes, which are very important in achieving inclusive growth. The study incorporates all the above aspects to generate more concise policy options.
INCLUSIVE GROWTH AND GREEN ENERGY: CONCEPTUAL LINKS AND THEORETICAL FRAMEWORK
Following the seminal work by Montmasson-Clair and das Nair., 2017 and Kouton., 2021 conceptual links between green energy and inclusive growth are developed and depicted in Figure 1. The growing rate of digital inclusion has not only created awareness among people but also has elevated job opportunities and spurred technological advances (Selwyn, 2004; Olphert et al., 2005; Brynjolfsson and McAfee., 2011). These advances are evident in the rise of sources and processes of using green energy (Dresselhaus and Thomas, 2001; Stiegel and Maxwell, 2001; Yip et al., 2016; Santosh et al., 2019). Social inclusion is social capital and it spurs development and technological advances (embedded in green energy use), leading to more jobs and employment opportunities, less income inequalities, better economic growth, and ultimately inclusive growth (Bailey, 2005; Hospes and Clancy, 2011; Giambona and Vassallo, 2014; Arcidiacono et al., 2017; Thomas et al., 2017; Mohideen., 2021; Sareen., 2021).
[image: Figure 1]FIGURE 1 | Radial diagram of key linkages.
According to their level of economic progress, countries will take up green energy (Midilli et al., 2006; Hospes and Clancy, 2011; Romano et al., 2017; Carfora et al., 2018; Stjepanović et al., 2019; Chien et al., 2021; Kirikkaleli and Adebayo, 2021; Mohideen., 2021). Such technical and technological changes have greatly informed people’s choices and decisions, and also attributed to informal norms such as culture, habits, ethics, and beliefs etc. The informal norms, combined with formal rules shape institutions, play a key role in the economic development, rather than inclusive growth of a country (Goguen and Burstall., 1983; Hodgson., 1988, 2006; North., 1989; North., 1991; Collard, 1995; Goodin., 1996; Williamson., 1998; Tabellini., 2008; Popov and Sukharev, 2017; Farooq et al., 2019; Aslam., 2020; Qamar et al., 2020; Aslam et al., 2021). An interesting link already established in the literature is the positive role of institutions, social inclusion, and digital inclusion as far as inclusive growth is concerned (Aslam et al., 2021). However, studies are very rare on the links between inclusive growth and green energy, and hardly anything has been published on socio-digital inclusion and institutional changes. A more comprehensive picture can be drawn if such comparisons are made on world-level data of high, middle, and low-income countries.
The relationship between green energy and inclusive growth can be explained in three major aspects. Firstly, poor countries have limited resources and weak institutional structures or proper enforcement mechanisms (Alayli., 2005; Aslam et al., 2021). With limited resources to grow and develop, these countries have less jobs to match the needs of unchecked population growth (Bloom and Freeman., 1986). This results in high rates of unemployment. With high levels of unemployment, much of the labor force as a form of human capital is wasted, and not able to take part in any technological advancement process or strategy (Teixeira and Queirós., 2016; Imran et al., 2020; Gumede., 2021; Kirikkaleli and Adebayo., 2021). A country that lacks technological capabilities is less likely to consider switching to green energy (Dresselhaus and Thomas., 2001; Alola et al., 2021; Mohideen., 2021). Consequently, such countries do not achieve a growth that is inclusive and sustainable.
Secondly, poor countries have low levels of education and high illiteracy rates (Aslam and Farooq., 2019). Not only that, they suffer from a lack of medical and healthcare systems and facilities. Health and education are not only important for human capital but also the lack of education means that people are less included in society and less connected with each other (Aslam et al., 2017). With low levels of education and minimal social inclusion, people are unaware of the digital world (Aslam et al., 2021). So, people are less aware of environmental degradation, do not choose green energy and know little or nothing about how it can productive employment opportunities. Such countries target economic growth in obsolete was and at the cost of environmental degradation (Mishan and Mishan., 1967; Kirikkaleli and Adebayo., 2021). In this way, many developing countries are unable to achieve sustainable inclusive growth.
Thirdly, many poor countries have exclusive, authoritarian and repressive political and economic institutions (North., 1989; North., 1991; Popov and Sukharev., 2017). Institutions that function well for the good of the people are imperative for any country if it wants to achieve sustainable economic growth (Collard., 1995; Aslam et al., 2021). Weak policies embedded in weak institutional structures, often overlook the use of green energy to create employment opportunities. As a result, the developing nations remain economically and technologically poor, unable to engage in sustainable inclusive growth. Based on Figure 2 above, we deem that if society is socially and digitally modern, it is more aware of and connected to the changes occurring in the world, and more concerned about using green energy for economic progress and inclusive growth (Kouton, 2021). To test this conjecture, we introduce two interactions: 1) social inclusion and green energy; and 2) digital inclusion and green energy.
[image: Figure 2]FIGURE 2 | The conceptual linkages between green energy and inclusive growth.
METHODOLOGY AND MODEL SPECIFICATION
Dynamic panel econometric models are commonly used explore the relationship between the variable. In this study we employed the GMM model. Kirikkaleli, et al., (2022) has used autoregressive distributed lag (ARDL) approximations, fully modified ordinary least square (FMOLS) and dynamic ordinary least square (DOLS); however, all such techniques do not control for endogeneity. Moreover, the author of this paper has hardly focused on inclusive growth, which is a better measure growth that promises equity.Its general functional form is:
[image: image]
Meanwhile the econometric equation is written as follows:
[image: image]
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Generalized Method of Moments
The issue of endogeneity is one of the main reasons for the inconclusiveness of ordinary least squares estimates, owing to omitted variable bias (Szetela et al., 2022). To tackle the problem of endogeneity (Hansen, 1982) the GMM method can be used when data distribution is unknown. Difference GMM is an extension of the linear GMM method. The linear GMM regression equation is:
[image: image]
The t = 1, …, n, “[image: image]” is L x 1 denotes vector of explanatory variables. Similarly, “[image: image]” is L x 1 is a vector of unknown coefficient, while” [image: image]” stands for the random error term. Endogeneity occurs when the independent variable of the equation correlates with the error term [image: image]. In this case the ordinary least squares estimators of [image: image] become inconsistent and biased. Suppose we have vector of instruments [image: image] of [image: image]. We also have [image: image] matrix of time and entity varying variables [image: image]. The moment condition is [image: image]. By assuming that the [image: image] fulfills the condition of orthogonality the term is [image: image]. Conversely, [image: image], [image: image], and [image: image]. The condition of rank for [image: image] is [image: image] must be full rank as ([image: image]. This condition warrants a unique solution for [image: image] is [image: image]. The difference GMM tackles the problem of individual specific effects (fixed effect). For difference GMM Eq. 1 can be written as:
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Where the [image: image] = [image: image]+ [image: image] and [image: image]
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DATA
We examine the impact of green energy, institutions, and socio-digital inclusion on inclusive growth by using the panel data for eighty-three countries for the years 2010–2020. These countries are divided into high-income, middle-income and low-income places based on the World Bank’s classifications. Four indices are built for social inclusion, institutions, digital inclusion and inclusive growth. The study applied the min–max normalized indexing technique to construct these indices:
1) The social inclusion index comprises eleven variables is adopted from the work by Aslam et al., 2021 and Aslam et al., 2019. Rather, this study is extension of these studies and contributes to the literature by incorporating the important variable of green energy, which the above studies overlooked.
2) Inclusive growth index is a composite of GDP growth, no poverty, income equalities and employment to population ratio. All these variables is adopted from the research by Aslam et al., 2021 and Aslam et al., 2019.
3) An institutional quality index is a composite of six institutional quality measures, “control of corruption, government effectiveness, rule of law and order, regulatory quality, voice and accountability, political stability and absence of violence” based on: Aslam., 2020; Aslam and Farooq., 2019; Aslam et al., 2021; Aslam et al., 2019; Aslam et al., 2017; Zulfiqar et al., 2016; Farooq et al., 2019; and Qamar et al., 2020.
4) The digital inclusion index includes “the number of broadband connections, internet users and the number of mobile users” is also adopted from Aslam et al., 2021 and Aslam et al., 2019.
The data on all economic variables including inflation, trade openness and investment (GFCF) are taken from the World Development Indicators (WDI), published by the World Bank. The data on institutions are acquired from the International Country Risk Guide (ICRG).
EMPIRICAL FINDINGS AND RESULTS
We found from Table 1 that all variables greatly affect the inclusive growth for low income and middle income countries except for inflation. Inflation is prevalent in low income nations only. There were also differences in the level of significance for each variable towards inclusive growth with varying income levels. These two aspects reflect contextual differences among three income contexts. Inflation is only significant in low income places. The rationale for this is that inflation is mostly controlled in high and middle income countries because it has a stronger institutional structure than low income places (Aslam and Farooq., 2019; Aslam et al., 2021; Zulfiqar et al., 2016). Institutions on the other hand are playing a significant role in middle and high income countries but is insignificant in low income ones. These results are due to the growth of an inclusive institutional structure in the high and middle income countries (North., 1989; North., 1991; PopovSukharev., 2017). In contrast the low income nations are mired in resistant and conservative political and economic institutions that discourage growth (Goguen and Burstall., 1983).
TABLE 1 | Results without interaction terms.
[image: Table 1]Green energy has a significant impact on inclusive growth in all the income groups (Kouton., 2021). However, if we chose to focus on differences, this tends to emerge and be significant in different income groups. Green energy is a highly significant contributor to inclusive growth in both middle and high income countries but not so much in the low income ones. By highlighting these differences, we can state that such results explain why the low income countries should catch up with the middle and high income countries, which have accepted the rationale for the affordability of green energy.
We now discuss results which match our perceptions of expected results for social and digital income following Aslam et al., 2021. Social inclusion may be important in all cases but is less so in low income nations (Aslam et al., 2021). Some of the underlying reasons for such differences can be summarized into two main points. Firstly, genuine differences are seen between the impact of digital inclusion on inclusive growth in three income scenarios, suggesting that digital inclusion can in the low income world achieve inclusive growth. The role of digital inclusion in inclusive growth is less noted, simply because fewer people will be connected in the online sense and so are not socially included. Secondly, low income economies have lower rates of literacy which excludes them from the drivers of growth and innovation, so they are less socially included. What results is less productive employment opportunities leading to low or non-existent inclusive growth.
Trade openness and investment are significant contributors to sustainable inclusive growth in all income cases and there is not much variation in terms of their significance (Sohag et al., 2015; Farooq et al., 2019; Campbell and Sigalov, 2022; Ge et al., 2022). Trade creates opportunities for countries to mutually grow and benefit from the fruits of economic growth. Hence the results are according to the expectations. Similarly, investment is a promising variable that helps economic growth since it creates new avenues for employment and may also help curtail other social evils like poverty and crime.
Table 2 summarizes the arguments made in the conceptual framework about the interactions between social inclusion and green energy instruments. It shows that developing and shifting to green energy is easier when people are socially included. Such people are more aware about the changes going on in the world and the benefits of green energy. This is evident in the significant impact of interaction terms in the high, middle and lower income countries. The rest of the results do not differ much from those in Table 1 in terms of their significance for inclusive growth. An important point to make here is that interaction of social inclusion and green energy is significant in all three income groups has the same level of significance, which strengthens their combined role in achieving inclusive growth.
TABLE 2 | Results of social inclusion and green energy interaction.
[image: Table 2]While there is not much difference in the results shown in Table 2, Table 3 does highlight the interactions between digital inclusion and green energy, which is an important driver of inclusive growth. The results predict no significant change in terms of other determinants of inclusive growth in the three income cases. We conclude that digital inclusion creates awareness, and a digitally included society may have the options to switch to green energy. Digital inclusion helps with inclusive growth by creating awareness and generating employment opportunities without compromising the need to save the environment and avoid pollution and degradation.
TABLE 3 | Results of digital inclusion and green energy interaction.
[image: Table 3]CONCLUSION
Our research suggests that switching to green energy use will help countries wanting to achieve inclusive growth. Such counterfactuals can reduce the amount of environmental degradation when new jobs are created through technological innovations in all three income level cases. We highlight how much the significance of green energy can vary due to the different income levels and conclude that it more desirable in high and middle income countries, since they have already switched to it. Low income countries, however, need to follow the processes taken up by middle and high income countries if they want a good level of inclusive growth. We can safely conclude that inclusive growth is triggered by changing to green energy. This is a novel addition to the literature, as to date, the impact of green energy use on inclusive growth at the world-level data has not been studied previously.
Our results make a case for low income countries to follow the higher and middle income nations to become more socially and digitally included. A cross-income comparison reveals that high and middle income economies are able to achieve inclusive growth due to the significant role of institutions, and digital and social inclusion. Furthermore, the introduction of control variables such as trade openness, investment and inflation lead to much less reliance on generally accepted if increasingly obsolete economic growth theories. From the perspective of our results for these three variables, they are broadly supportive of the positive role of trade openness and investment towards attaining inclusive growth.
Another interesting and novel result documented here is the interaction of social and digital inclusion with green energy. It is highly significant in achieving inclusive growth in all three income groups. This highlights that if a society is socially and digitally inclusive, it helps them to opt for green energy resources and thus further acts as a great contributor to inclusive growth. We thus conclude that unlocking the hidden potential of socio-digital inclusion can help countries mitigate the problems associated with climate change when they embrace green energy. Literature shows that many datasets used for cross-country or cross-regional analyses concerning economic development are not that comprehensive as they do not target growth for all economies. Interestingly, hardly any study has reported the impacts of green energy on inclusive growth, when taking the post-COVID-19 data into account as well. At the same time, the idiosyncratic differences between the achievement of inclusive growth through acceptance of green energy for individual countries suggests that researchers must rely on improved benchmarking of inclusive growth, so that the proceeds of trade, commerce and economic transactions help the poor.
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Source: Estimations by the authors. The symbols *, **, and *** represent significance at the 10%, 5%, and 1% levels, respectively. The values in parentheses are standard errors and the
values in square brackets are t-values.
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