[image: image1]The Fiscal Hedging and Green Financing: Sustainability Challenges for Developing World

		ORIGINAL RESEARCH
published: 06 January 2022
doi: 10.3389/fenvs.2021.807220


[image: image2]
The Fiscal Hedging and Green Financing: Sustainability Challenges for Developing World
Leng Chunyu1, Syed Ahtsham Ali2*, Ci Tan3, Weihua Yin2, Robina Kouser4 and Fatima Gulzar5,6
1School of Economics, Capital University of Economics and Business, Beijing, China
2Business School, Shanghai Jianqiao University, Shanghai, China
3School of International Trade and Economics, University of International Business and Economics, Beijing, China
4Department of Economics, University of Sahiwal, Sahiwal, Pakistan
5School of Economics, Bahauddin Zakariya University, Multan, Pakistan
6Department of Economics, Ghazi University, DG. Khan, Punjab, Pakistan
Edited by:
Farhad Taghizadeh-Hesary, Tokai University, Japan
Reviewed by:
Mohamed Elheddad, University of Huddersfield, United Kingdom
Majed Alharthi, King Abdulaziz University, Saudi Arabia
* Correspondence: Syed Ahtsham Ali, brillpak@yahoo.com
Specialty section: This article was submitted to Environmental Economics and Management, a section of the journal Frontiers in Environmental Science
Received: 01 November 2021
Accepted: 13 December 2021
Published: 06 January 2022
Citation: Chunyu L, Ali SA, Tan C, Yin W, Kouser R and Gulzar F (2022) The Fiscal Hedging and Green Financing: Sustainability Challenges for Developing World. Front. Environ. Sci. 9:807220. doi: 10.3389/fenvs.2021.807220

The global community has set intensive targets in Sustainable Development Goals (SDGs) to better people’s lives after closing the Millennium Development Goals (MDGs). It corresponds to the 2030 aspirations of the United Nations to enhance and promote the sustainable development of human society. The current paper explores the impact of fiscal hedging and R&D in energy Using a green-energy system in SDGs. To do this, we used TOPSIS and QARDL methodologies on a 21-year dataset of South and Southeast Asian economies from 2000 to 2020. The study results show that fiscal hedging contributes favourably to the environmental degradation of the underlying economy. Research and development (R&D) in renewables has contributed negatively to ecological degradation and SDGs in the economies of South & Southeast Asia. This study suggests policy guidelines for advanced and developing economies based on fiscal stability and technical innovation through R&D to meet SDG.
Keywords: green finance, fiscal hedging, QARDL model, TOPSIS, sustainability
INTRODUCTION
The changing climate is escalating and impacting people through the activation of unpleasant situations such as storms, forest fires and floods. It involves preparing to cope with the effects of climate change. According to the Paris agreement, it will emerge that we can halt global warming by two degrees Celsius. The global population is predicted to expand up to 85 thousand million by the end of 2030 (Desa, 2015). It is expected that 90% of humans are inhaling poisonous oxygen. If we do not minimize carbon emissions to lessen the rate of respiratory diseases, 7 million more humans will lose their lives per year. Contaminated water causes 5 million fatalities every year and adds to significant threats to health (World Health Organization, 2018). Extinction-threatened species have lost approximately 8 percent of their habitat during the last 2–3 decades (Schaffer-Smith et al., 2016). In addition, another 22 percent of the species are in danger of rapid depletion of breeding, endangered species introduction, and global warming.
The emerging world is faced with a dynamic economic development process, with environmental conservation to achieve sustainability. Fiscal imbalances became an immediate issue in almost every developing country in the economy’s growth as the emergence of fiscal deficits adapted the imbalance in the short term. Simultaneously, an environmental effect is also unsatisfactory. The rising budget deficit calls for fiscal stabilization. The intertemporal nexus between fiscal imbalance and ecological conditions has become an extensive debate and research subject.
Fiscal imbalances and have financial and social costs. According to the UN Development Program (UNDP), infant mortality rates, illness, analphabetic, and malnutrition are significantly higher in the heavily indebted and fiscal imbalance developing countries than other developing countries (Hager, 2016). It has been estimated that eighty-six percent (six out of seven) of African countries spend more resources on debt servicing (i.e., interest and principal repayments) than on projects like literacy, child mortality, malnutrition, and primary health care services. It is expected that spending such money (debt service) can help five million children survive for their fifth birthday, and millions of malnutrition cases would be stopped (Pettifor, 2002).
Emerging economies have already undergone instability cycles under the current wave of debt accumulation, while the COVID-19 pandemic struck extreme financial stress on these economies. Other vulnerabilities such as increasing fiscal and current account deficits and adopting riskier debt further complicate these economies’ capacity to sustain financial stress. In percentage, the government debt (in percentage) owned by non-resident investors increased to 43%, and corporate debt denominated in foreign currencies grew 26% of GDP in 2018. A decade of recurring growth disappointment has followed a rising stock of fiscal deficit and a riskier debt composition in these economies. The technological innovation promises to address modern nations’ environmental concerns by advancing towards a cleaner, lower carbon atmosphere. Thus, technologies without environmental damage are essential to preserving and improving living standards. Scientists would be convinced that environmental breakthroughs in technology are the only way to save our globe. Emerging innovations have traditionally been established in response to demographical concerns and requirements.
According to the United Nations, more than 60% of Carbon footprints are generated by oil. In comparison, 13% of the world’s people have no light, while over three billion people are dependent on coal and oil for their heating and cooking (Bennion et al., 2015). This circumstance requires energy transfer to a cleaner type that supports a more affluent, sustainable, and environmentally friendly, inclusive society, considering environmental issues. Experts have demonstrated to use of so-called renewable energies to prevent climate change. Researchers are attempting to produce improvements to mitigate global climate change. Experts claim that so-called green solutions be used to protect the environment. Scientists strive to develop ideas to mitigate greenhouse gases and environmental issues globally. There are numerous ways in the future to deal with energy shortages. The first of two ideas on ecological sustainability above political and cultural concerns distinguish green technology from environmental sustainability. Sustainable development supporters suggest that green energy is non-existent but can only be established and explored. With the support of sustainable technology, sustainable development will occur. Sustainability depends on technological advancement, which further minimizes carbon dioxide emissions.
The remaining components of the investigation are as follows. The next part is a brief description of the literature. Section 2 illustrates the analytical process. The results are detailed in section 3 and section 4 examines the conclusions and discusses the policy implications.
Literature Review
In recent years, environmental and energy economists have drawn attention to the relationship between fiscal Instruments and ecological efficiency. However, the experiments in the current literature are quite limited (Yuelan et al., 2019) noted that instruments of fiscal imbalance have substantially increased long-term environmental degradation in China. The United States’ government investments hurt the climate (Yoshino et al., 2021). There are temporary carbon dioxide emissions, public revenue, and government spending patterns. The (Ullah et al., 2020) study indicated that fiscal-instrument shock would worsen environmental quality in selected economies in Asia, except Japan, which tends to boost environmental quality with broad fiscal imbalances.
The environmental impacts of fiscal instruments can vary depending on their emission source, i.e., whether pollution is caused by production or consumption (Lederer et al., 2018; Taghizadeh-Hesary and Yoshino, 2020) identified the different means through which public spending can influence the environment’s quality for pollutants emitted by production. Because of pollution produced by consumption, fiscal expenditures in fields such as education and health enhance consumers’ present and future revenues and decrease environmental quality. On the other hand, the higher levels of government expenditure help create environmental legislation, compliance, and productivity, which can help build institutions that improve environmental quality (Rasoulinezhad et al., 2020; Ike et al., 2020; Shan et al., 2020). Proposed four channels by which fiscal expenditure could affect atmospheric pollution concentrations, namely “size, structure, method, and income effects.” Additionally, (Sun Y. et al., 2020) distinguish between public expenditure’s direct and indirect environmental impacts. Government expenditure is being used both explicitly and implicitly to mitigate environmental impact, although the impact of government expenditure on carbon emissions is not definitive.
The fiscal imbalance negatively affects environmental quality, spreading beyond a country’s borders. Therefore, rectifying a single country’s fiscal imbalance issue cannot address the region’s ecological concern. According to (Li et al., 2020), regions with a substantial improvement in fiscal imbalance have sufficient funds for environmental governance, manage environmental laws effectively, and reduce regional ecological contamination. Thus, the externalities of environmental contamination and the positive spillover effect of environmental governance usually give rise to a “free-riding” phenomenon between regions. This growth leads to competing rather than collaboration with the inter-regional environmental governance model (Chang, 2019). Contrarily, increasing fiscal imbalance in the regional governance arrangement would lessen environmental status, draw international investments’ attention, and improve revenue collection through tax. This phenomenon leads to a “race to the bottom” ecological governance and the source of environmental deterioration (Wang et al., 2019).
Moreover, (Abbas et al., 2020b) suggested that the fiscal imbalance has a notable impression on selecting regional administration spending behaviour at the institutional level. Thus, the biased structure becomes increasingly severe as the fiscal imbalance (Li, 2018). As a result, it is also expected that the higher the level of expansion of fiscal imbalance, the higher the misallocation of resources, and the result will be the loss of efficiency (Sun H. et al., 2020; Iqbal N. et al., 2020). Individual countries progressively impose huge taxes and financing on infrastructure and building programs because of fiscal income and spending imbalances. It raises taxes, threatens mass livelihood security, and enhances environmental consequences, not boosting environmental governance and productivity. (Zhou et al., 2019; Abbas et al., 2020a). Besides, the regional government assumes the environmental policymaker’s responsibility and undertakes the implementation (Anser et al., 2020a).
Across history, creativity has been an integral part of economic development. New technology, creative mechanisms to minimize the divide between developing and developed countries should be built (Pigliautile et al., 2020). In each case, some technologies–including those with substantial economic consequences–can involve unavoidable trade-offs which need to be identified, evaluated, and addressed (Jorge, 2018). The advancement of energy technologies will achieve sustainability (Iqbal W. et al., 2020; Iram et al., 2020). It is only feasible if worldwide fossil fuel consumption is reduced. Technical measures should enhance energy supply, efficiency, and a more environmentally sustainable transition to oil and coal technology. Renewable energy technologies go out quicker than ever and are readily accessible to the general public (Viteri et al., 2019). Environmental technologies are designed to promote energy efficiency in the economic sectors (Anser et al., 2020b). Businesses must use green technology to ensure environmentally-friendly (Marseglia et al., 2020). We need to build indigenous technological expertise that contains skilled professionals, academics (Hanif et al., 2019).
The recent research attempted to explore this relationship with different methods. For example, (Katircioğlu et al., 2018) have checked Turkey’s value of environmental quality fiscal instruments utilizing linear ARDL (Ullah et al., 2021). Consult with the asymmetrical or non-linear autoregressive distributed lag (NARDL) method for these two parameters’ asymmetric effect in Pakistan. (Hanif et al., 2019) applied ECM to investigate fiscal instruments’ short and long-term role with renewable energy at CO2 emission levels. Similarly, (Akhmat et al., 2014) implemented the FMOLS technique and validated it for SAARC nations (Jebli et al., 2016) has used panel FMOLS and DOLS frameworks to OECD countries and endorsed the correlation between fiscal instruments and environmental degradation.
Studies have recognized the correlation between environmental degradation and financial indicators, but fiscal factors in the outgoing literature remain lacking. The fiscal position of ecological quality can both enhance and mitigate Carbon emission. Fiscal policy tools are described as income impact, structure effect, and technical effect. Income impact: Higher income, typically linked to increased public spending, boosts demand for better environmental quality. Structure effect: Substantial fiscal expenditure encourages less disruptive environmental practices than practices that exacerbate physical wealth. Technical effect: This mechanism also aims to reduce environmental pollution, increasing labour productivity correlated with improved government health and educational expenditure costs. Therefore, this analysis contains and outlines the effect of fiscal policy instruments and government spending on environmental degradation. Over the period 2000–2020, the current study examines the complex relationships between fiscal policy tools and Carbon emission for Southeast Asian countries. This research’s scope is broader because the research concentrates on fiscal policy and the relatively limited economy. The existing studies concentrated on the fiscal policy’s public spending component; thus, few studies focus on government spending and income instruments. The issue of environmental degradation due to GHG emissions can only be addressed with the necessary fiscal retort. There is no need for positive and adverse shocks to have a linear impact on fiscal policy instruments’ environmental efficiency. It is, therefore, necessary to assess the asymmetric effect on ecological efficiency of the modifications to fiscal policy tools. Our research diverges from the empirical literature by suggesting that fiscal policy tools’ impacts on environmental efficiency may be asymmetrical. That is, why in this study, we used the QARDL methodology. This study also applied the TOPSIS method to view the underlined economies’ overall efficiency to understand better their economic, energy, fiscal, and environmental conditions.
DATA AND METHODOLOGY
This study analyzed the 21 years (2000–2020) of six developing economies (three from South and Southeast Asia each). The dataset was collected from the International Energy Agency’s (IEA 2020), IMF, and World Development Indicators (WDI) comprises 11 separate parameters of South & Southeast Asian nations (see Appendix 1). These parameters have been divided into four distinct categories. As an ecological index (ENV), the air and greenhouse gas emissions (Tonne cap) and air pollution (10 million HAB) were developed, with the energy index including renewable energy (KTOE) and renewable energy (GDP percent) (ENG). The General Government Deficit (percent GDP) and Real Interest Rate percent were developed in a fiscal index (FIL). Subsequently, a Financial Index (ECO) was built utilizing the USD, exports (GDP percentage), consumer price indices (CPI percentage), and GDP (current USD).
TOPSIS is a good choice for making multi-attribute decisions because of its simplicity and quickness. However, TOPSIS has two key limitations: rank reversal and invalidation of Euclidean distance. To overcome the shortcomings to evaluation, this study incorporates absolute optimized solutions (Che et al., 2021) and virtual negative ideal solutions.
(1) Creating a judgment matrix with a starting point. As a result, the performance of the measure j for nation i is denoted by [image: image] the abbreviation [image: image].
(2) In order to derive the usual decision matrix [image: image] right mtimes11, the non-dimensional parameter A is analyzed.
(3) Designing weighted decision tables. The weights generated by a rough set and a large-scale survey are used since the value of variables to evaluation differs.
Let [image: image] be the weighted decision matrix with [image: image].
(4) Choosing the best possible options. Rankings are reversed because of selecting optimal solutions at random. Absolute positive and negative ideal solutions determine indicators during our period studied. The number of subjects (countries) in this study will remain the same because of a lack of data. The maximum and the minimum will not grow or contract. To put it another way, the absolute optimistic ideal solutions are defined as [image: image], where [image: image], and so on. To determine an absolute negative suitable solution, we can use the following formula: [image: image], where [image: image], where [image: image] best is the highest of the given index j.
(5) Improve TOPSIS by incorporating a virtual negative optimal situation. Virtual negative ideal solutions [image: image] take over from the absolute negative ideal solutions [image: image] to avoid Euclidean distance invalidation. The Euclidean distances are calculated with [image: image] and [image: image], respectively.
(6) The relative closeness is defined as [image: image] where [image: image]. The countries with [image: image], in order of least to greatest increase, are ranked.
Rough set, a large-scale survey and enhanced TOPSIS are used to create an integrated strategy that involves three steps: data preprocessing, weighted decision matrix and modified TOPSIS evaluation.
At the outset, we create a decision matrix [image: image] to turn negative indicators into positive ones It is followed by a second step in which the non-dimensional quantity A is evaluated to obtain the standard decision matrix [image: image] which is a fixed-base difference approach.
Because it uses a single reference point, the fixed-base difference approach can capture spatial and temporal differences among indicators. We perform the following calculation: It’s the ratio of [image: image], [image: image] that is, the maximum and minimum of the [image: image] indicator in year [image: image] are two ways to look at this: one is to look at how well the country has progressed since the beginning of time (t 0), and another way is to look at how well the country has gone since t 1.
Finally, the weights are computed by multiplying the subjective and objective values.
[image: image]
There is a total of m different weighing methods in the formula [image: image], with [image: image] being the indicator number and [image: image] being the weight by method number.
Quantile Regression for Panel Data
Consider the following model
[image: image]
Where [image: image] are a definite factor and [image: image] are unobservable? The vector [image: image] is supposed to involve a constant term, i.e., [image: image] with [image: image]. The function [image: image] is supposed to be rigorously expanding in [image: image] and the factor of attention is supposed to be [image: image]. If αi were detectable, it would adhere to that
[image: image]
Based on the premise that [image: image] conditional on the value of a given [image: image] in the range of 0–1, and the value of a given [image: image]. There has been a lot of use of this representational style in the literature (Chernozhukov and Hansen, 2008). According to (Koenker, 2004), there is a discrepancy between the model in Eq. 2 and the typical quantile regression model established by (Koenker, 2004). This random variable could be arbitrarily related to the rest of the random variables in Eq. 2 [i.e., [image: image] for some i.i.d. sequence [image: image]] rendering condition (2.2) as not especially beneficial in order to detect the presence. This raises the question of whether or not the factor [image: image] can be reliably recognized and calculated from the data under any further requirements on [image: image] (Rosen, 2012) recently demonstrated that quantile limitation alone does not identify theta if variables are taken into account [image: image]. So, if [image: image] stands for [image: image] conditional on A, let [image: image], is equivalent to Z and the model depicted by Eq. 3.
[image: image]
In such case, the considerations limitation [image: image] does not have enough identification power. 1 Assumption such as support requirements and some type of conditional independence of [image: image] throughout time, which (point and partially) identify [image: image], are then provided by (Rosen, 2012). (Chamberlain, 1982) correlated random-effects model is used by (Abrevaya and Dahl, 2008) to obtain an estimate of [image: image]. Modeling the unobservable in terms of linear projections onto the scene ones, as well as a perturbation, is the goal of this model
[image: image]
Whenever ηi is not disturbed, a regression analysis like this one can be used to determine the value of [image: image]. Even yet, a quantile limitation alone cannot identify [image: image] when a non-trivially occurring ηi is present. It is obvious since [image: image] conditional behaviour is dependent on both the distribution of the unobservables [image: image] and [image: image]. The correlated random-effects model may not work well in many circumstances since even a fully described function for [image: image] does not help in determining [image: image]. There are other ways to address this problem; however (Koenker, 2004) adopts a new approach and regards the [image: image] as parameters that must be jointly estimated for each [image: image] of q various quantiles. He suggests using an estimator that is, reprimanded.
[image: image]
A penalization parameter, [image: image] is used to reduce the [image: image] to the same value, [image: image], [image: image] is the indicator function. For example, solving Eq. 4 can be computationally intensive when the number of variables is significant. It is especially true if n is more excellent than [image: image]. Non-separable panel data models, on the other hand, have their literature. These models can provide quantile treatment effects since they are flexible enough (Chernozhukov and Hansen, 2008; Graham and Powell, 2008). There is some evidence that the quantile treatment impact of interest can be partially detected (for fixed T) in the model, as (Chernozhukov and Hansen, 2008) demonstrate.
[image: image]
Assuming [image: image] is discrete in this example. Also, as [image: image] approaches infinity, they calculate the low cutting of the outlined set. Non-separability and weaker suppositions on non-observed [image: image] in (Chernozhukov and Hansen, 2008) make their model far more general than Eq. 1. However, the following conditions are satisfied are less robust, and the estimators are more sophisticated. Specifically, this research contributed in two ways to the literature.
RESULTS
In the first part of this section, we applied the TOPSIS to measure all variables’ overall efficiency in this dataset. Here, the indicators are divided into two different segments: positive indicators and negative type indicators. This work’s novelty is that we have added a fiscal predictor for the first time to view its impact on environmental conditions via R&D expenditures and green energy projects.
The positive indicators are mentioned and summed up in Table 1. Indonesia is the largest country with a per capita GDP, trailed by the Philippines and Vietnam, from countries in Southeast Asia. India leads the side in South Asian countries, followed by Bangladesh and Pakistan. Here is a considerable gap in GDP per capita between South and Southeast Asian economies. However, the condition of renewable energy sources is much different. South Asian economies lead the side as India generates 217899ktoe of renewable energy source followed by 144726 of Indonesia of Southeast Asian County. Again, the expenditure on R&D is the percentage of total GDP, Bangladesh spending 3.13 percent of total GDP followed by second South Asian country (India) with 0.65 percent. Here the overall expenditure in the field of R&D as a percentage of GDP in South and Southeast Asian economies is deficient, which could be the fundamental reason for their late conversion towards green energy projects.
TABLE 1 | Score of positive indicators in South-East Asia.
[image: Table 1]According to Figure 1, even though the GDP per capita performance is much better in the Southeast Asin region, their contribution in renewable energy production is minimal concerning South Asian economies whose renewable energy sources contribute better than Southeast Asian economies. The main difference between these two differences could be the expenditure in R&D. South Asians spend much more percentage of their GDP in R&D compared to Southeast Asian economies. Here, we can see that overall R&D expenditure in R&D as a percentage of GDP in renewable energy is deficient compared to developed economies. It is straightforward that these economies do have not sustainable economic conditions, and they must do debt financing for the developed world to meet their day-to-day expenditures. Therefore, they spend much less on R&D in renewable energy projects.
[image: Figure 1]FIGURE 1 | Performance of selected South-East developing economies.
According to Table 2 of cost type indicators, Indonesia has the highest air and GHG emission per capita (7.04 tonnes), followed by another Southeast Asian country, Vietnam (2.15 tonnes). India holds the third position with 1.85 tonnes of Air and GHG emission in this line; however, it keeps the first air pollution effects with 469.05 (Million HAB). Here, Indonesia holds the second position in air pollution effects with 431.49 (Million HAB).
TABLE 2 | Scores of negative indicators in South-East Asia.
[image: Table 2]To overcome air and GHG and environmental degradation, it needs intensive money for economic, R&D, and technological innovations. However, these developing economies prefer to meet their necessary expenditures. Due to high fiscal imbalance, they must pay tremendous money to developed economies’ interest rates or principles.
Table 3 shows considerable fluctuations in the underline indicators in both regions after including the fiscal indicators in the TOPSIS index. It may happen due to inconsistent economic and fiscal policies. Due to fiscal deficit and high dependency on international financial institutions, most countries perform averagely in renewable energy production, R&D in renewable energy projects, economic progress, and sustainable environmental conditions.
TABLE 3 | TOPSIS score.
[image: Table 3]Figure 2 shows the overall performance of underline economies in the TOPSIS method. According to the outcomes, the Philippines attained the highest position in TOPSIS index performance with a 0.63 score, followed by India with 0.61. Vietnam is third in line with a 0.60 score. Indonesia and Pakistan secure the fourth position with 0.67, while Bangladesh is the low-performance country in this data set with a 0.54 score. Here, the overall TOPSIS index conditions are deplorable as not a single country could attain a high score between 0.90–1, which could be ideal in this regard. We can also see that all these South and Southeast Asian economies’ average score is 0.58, respectively.
[image: Figure 2]FIGURE 2 | TOPSIS score.
This average TOPSIS index score shows that fiscal indicators have a multidimensional impact on R&D, green energy projects, and economic growth. The more stable an economy, the higher the expenditure on R&D, and the higher the output of R&D in the form of green energy project completion.
Considering the above outcomes, this study expends empirical analysis by applying the QARDL technique to verify the outcomes’ composite index results and robustness. The consequences of the QARDL research are presented as under:
Table 4 presents the statistical summary of the underlined variables and their results of a unit root.
TABLE 4 | Unit root test results and statistics summary.
[image: Table 4]Table 5 shows the correlation matrix of the variable. According to the outcomes, there is no correlation among the variables.
TABLE 5 | Correlation matrix.
[image: Table 5]The OLS and Quantile Estimates values appear in Table 6. This research demonstrated that the energy coefficient was statistically significant and adversely influenced the calculation. The coefficient signs for “ENG” are consistent; it shows a strong association statistically with the dependent component (i.e., environment or ENV). QARDL performances also support the results of long-term estimates based on the ARDL model. The findings have shown that research and development technical advancements in renewable energy play an essential role in environmental quality and control of its deterioration.
TABLE 6 | OLS and quantile estimation results.
[image: Table 6]Diagnostic inspections have been carried out through Wald and Bound tests in the Table 7. According to these statistics, the measured F-statistic is quantitatively more significant than the upper and lower limits of the distribution. It implies that economic complexity and energy use clearly correlate to impacts on the environment. Statisticians in Wald reject the null hypothesis of term and cointegration for error correction substantially. It indicates that CO2 emissions are not linear with economic complexity and energy use in South and Southeast Asia. The tests of Wald test and Levene suggest that investigators have received sufficient evidence to reject the zero-constancy hypothesis. Based on the results obtained from the Wald test, the null hypothesis is rejected since it is significant in long and short periods for the co-integrated heteroskedasticity set factors.
TABLE 7 | Diagnostic inspections with Wald & Bound tests.
[image: Table 7]DISCUSSION
The TOPSIS results indicate that countries of both the regions (South and Southeast) are suffering to attain a high index score based on benefit and cost type analysis. The average score of South and Southeast Asian economies is around 50% which is considered very poor regarding sustainable development and the environment. It could be due to low R&D expenditures, low renewable energy projects, high fiscal imbalance, and inconsistent economic growth.
In these societies, fiscal hedging has a harmful impact on environmental degeneration, based on the empirical findings of QARDL. Results reveal that the higher the amount of fiscal shelter in these economies, the more significant the deterioration in the environment and the lower it is for SDG achievement. These results are also consistent with (Liao et al., 2019) on the empirical review of Guangdong’s province using panels of 21 cities from 2000 to 2016 and (Wen and Dai, 2020) for China’s environmental and fiscal imbalances during 1990–2016. Thus, global leaders devoted their resources, time, and money to emphasize the relevance of fiscal imbalance in SDGs.
The study evidence of technical innovations is also positively influencing a sustainable future. Hence, technological advances towards emission-free energy and production help develop the Asian economies towards the Sustainable Development Goals. Empirically, technical advances in renewable energy may contribute to sustainable environmental circumstances through sustainable growth. This research evidence matches the studies of (Ashin and Muhammed, 2020; Cerdeira Bento and Moutinho, 2016). It is a question of supporting and involving investment and policy, regulatory, R&D, and other partners. By assessing their accomplishments, utilizing their skills, and setting their constraints, economies can enhance their competitive advantages and benefit from recommended practice as modernization principals at all revenue stages by emerging nations. Technical improvements enable a longer-term planning process for a more permanent organization. One of the main economic difficulties lies in the exchange between sustainability and the economy. Globally, we confront the significant damage to the environment and technology to solve this issue.
The energy contribution index in the sustainable environment procedure is favourable. Here, as the more R&D (GDP percentage) funding for energy production, the more sustainable the South-Southeast Asian economies will be. The inclusive green economy is the path to sustainable development (Iram et al., 2019; Baloch et al., 2020). studies indicated that more excellent net value of research and development to foster renewable energy businesses or innovations would result in sustainable performance. At the same time, (Iqbal et al., 2019) experimentally demonstrated that only green and highly effective economic and environmental imbalances could be solved. It shows that the more liberalized the financial sector, the greater the capacity for developing Asian countries to safeguard the environment under the SDG standards. Thus, financial competence is quite essential in sustainable growth and environmental preservation.
A fundamental correlation existed here between sustainable use of energy, innovation, and economic growth. Our research suggests that the economic development of renewable energy through R&D through the financial and technical improvements has a significant and good effect on non-carbon and green energy production. It promotes energy supply strategies to encourage a cohesive energy supply and long-term economic development (Omri, 2014). In this respect, too, a durable balance is proven between the real GDP, the consumption of renewables, and the short-term bi-directions between renewable energy use and economic growth (Apergis and Payne, 2010). The practical usage of renewable energy sources is suggested to be of low expertise.
The inadequacy of funding for incorporating clean energy in the energy mix might also be related. Dual links between clean energy usage and economic progress may also exist. Monetary support is needed as clean energy can be used by the wealthiest nations (Ntanos et al., 2018). Moreover, the outcomes of the country-specified studies show that several of this research varied from energy usage to economic development (Ozturk, 2010). This research highlights the benefits of government measures, such as renewable energy growth tax credits and renewable energy.
CONCLUSION
This study evaluates fiscal imbalances, renewable energy R&D, and technologies in a carbon-free energy economy for sustainable development. To this goal, four independent indices were recognized: the financial index, the energy index, the fiscal index, and the environmental index, predicated on the South and South Asia economy data for 18 years. The findings are significant because of the worry of economic expansion changing economic issues and environmental changes in developing economies. The composite index results show that the performance level in South and South-East Asia is terrible in renewable energy, fiscal imbalances, R&D spending, and environmental conditions. All these nations have a composite index score of approximately 50 percent.
The outcomes of the QARDL technique demonstrate that human capital makes an enormous and beneficial contribution to the carbon-free economy of the South and Southeast nations. Due to fiscal hedging, the SDG goal has become very hard to achieve. The research suggests that the technological improvement of renewable energy through R&D helps decrease greenhouse gas and accelerates the development process. Renewable energies are the critical factors of sustainable climate in emerging Asian economies. Increased R&D spending in traditional and green energy technology, reduced greenhouse gas emissions through cleaner energy trends and energy quality gains. Reduced greenhouse gases are therefore crucial in terms of global warming.
Policy Implication
Fiscal hedging is an effective indicator of sustainable development for green energy production and consumption. Countries with a high fiscal imbalance hold low R&D in energy and renewable energy projects.
• The climate change issue is not related to a single country or region. So, there is a need for a collective effort in the form of money, time, and expertise. Countries already suffering from fiscal imbalance will never fulfil their sustainable environment commitments. Therefore, developed economies and financial institutions should help these economies work for a sustainable environment and development.
• A crucial part of a sustainable environment is green energy. Controlling climate change is a significant aspect of improving environmental quality. Therefore, the transformation of green technological innovation in these developing countries is critical. Thus, the role of developed economies in sustainable developing economies is significant.
• Enable and encourage beneficiaries of public and private sector breakthroughs to leverage environmentally friendly innovations.
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