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The rise in carbon dioxide emissions (CO2e) is one of the most critical environmental problems confronting the

world today. Burning fossil fuels is the main cause of CO2e. The environmental degradation (ED) brought on by

increasing energy consumption (EC) has been another problem for the global economy in addition to positive

effects of continuing of economic growth (EG) unless coupled with efficient environmental policies.
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1. Introduction

Environmental issues on a global scale, such as warming temperatures and unusual weather patterns, are getting

worse. The rise in carbon dioxide emissions (CO2e) is one of the most critical environmental problems confronting

the world today. Burning fossil fuels is the main cause of CO2e. The environmental degradation (ED) brought on by

increasing energy consumption (EC) has been another problem for the global economy in addition to positive

effects of continuing of economic growth (EG) unless coupled with efficient environmental policies.

A graphical presentation of the conceptual framework is given in Figure 1. Economic policies, namely, fiscal policy

(FP) and monetary policy (MP), have an important influence on the environment and ED. Both policies are the

main policy tools of the policymakers to influence economic activity. While policies generally favor expansions

overs contractions, generated economic prosperity also necessitates an incline in energy consumption. Hence,

economic policies aiming at growth has adverse effects on the environmental sustainability.

Figure 1. Conceptual Framework.
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In practice, economic business cycles are subject to relatively longer durations for expansions compared to

recessions, a finding occurring due to the intention of the policy maker to achieve economic growth to avoid

recessions and to encourage economic growth. In the case of recessions, the policies also aim at expansion to

achieve recovery from these recessions advocating FP and MP policies to shift the economy back to the phase of

growth. However, from an environmentalist perspective, growth generates greenhouse gases. Therefore, achieving

environmental sustainability and economic growth simultaneously leads to a dilemma for many economies

between growth and environment unless growth policies cannot be coupled with a solid commitment to smart

solutions which counterbalance the negative effects of expansionist policies on the environment.

These smart solutions include a strong commitment to renewable energy including solar, wind and various other

forms, the greening of manufacturing and distribution channels, strong social awareness of green and circular

economy and avoiding such consumption habits, application of carbon tax policies in FP and green and

sustainable financial markets’ policies under MP, subsidies for investments to carbon-capture technologies and

great commitment net-zero policies with great commitment. Though this is the case, the motivation of the economic

policies is mainly growth based, hindering the commitment to smart solutions given above since they are either

considered as being costly or taken with a lack of willingness, since such measures could slow down economic

expansions. Political motives also lead to political cycles generally aiming at the achievement of longer-lasting

economic expansions. However, in the long run, the ongoing climate change with the continuing trend of CO2e

shows a lack of commitment and leads to questioning the sustainability of economic policies environmentally and

economically. FP and MP should work together to implement adaptation and mitigation solutions to reverse climate

change and global warming. Therefore, the investigation of the long-run nexus between FP and MP policies and

the CO  emissions necessitates nonlinear analyses which take the asymmetric nature of policies and the nonlinear

response of ED to economic policies.

At present, the recent literature points to the finding that the net effect of MP and FP is towards contributing to

environmental damage. Ensuring sustainability is vital in this context as it brings to light important concerns about

maintaining a balance between EG and environmental sustainability in FP and MP. Central banks may contribute to

environmental change by implementing MP by managing interest rates and controlling inflation and by affecting the

quantity of money in the economy . Among other things, interest rate changes have an impact on how much

energy is consumed and how much pollution is produced. Industrialists choose conventional technology over green

investments in reaction to contractionary MP, and as a result, pollutant emissions rise as a result of greater usage

of less ecologically friendly technologies. FP has the potential to enhance environmental quality. Environmental

quality and overall energy usage are directly and indirectly correlated with FP instruments. Government

expenditure changes may end up either from an expansionary (EFP) or from a contractionary (CFP) fiscal policy.

To boost industrial production, EFP also causes less eco-friendly technology to use more fossil fuels and CO2e 

. Moreover, tax incentives in the FP have positive and a considerable outcome on CO2e . Yuelan et al., in

the Chinese case, and Halkos and Paizanos, in the US case, both study fiscal instruments and obtain results,

which stress that economic policies have significant effects on CO2e and environmental degradation .
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Recent studies investigated how fiscal decentralization could transform the pace of ED. Accordingly, fiscal

decentralization is noted to enhance the efficiency of public spending, which leads to improved resource allocation

and increase in allocative efficiency leads to lowering the CO2e . According to Oates, who focused on economic

development and fiscal decentralization, decentralization occurs as GDP per capita incline and governments are

fiscally more centralized for developing nations compared to the developed nations . It has been found that

increased government size and regulatory red tape speed up economic activity, which, as a result, speeds up

CO2e . Millimet examines the effects of decentralized environmental policy making in the USA and show that

decentralization leads to race-to-top, the empirical findings of the paper show increasing hazardous emissions at

low levels of GDP, and the process is reversed at higher development levels . Accordingly, fiscal decentralization

is considered as aiding regional governments in improving the effectiveness of resource allocation, which is also

anticipated to aid in environmental sustainability . Cheng et al. highlight fiscal policy efficiency in terms of

decentralization and how it might improve environmental quality . According to evidence at the micro level, firms’

environmental performance improves after fiscal decentralization . Therefore, the above-mentioned field links

the concept of fiscal decentralization occurring at high levels of income and development possibly leading to

improvement in environment.

Recent studies examined the relationship between MP and ED as well as FP simultaneously . Among

these, Chishti et al. emphasized the importance of additional variables in this research . The association

between MP, fossil fuel and CO2e is emphasized . Noureen et al. study the effects of monetary and fiscal

policies with the CS-ARDL model in addition to renewable energy, fossil fuel consumption and GDP for

development economies . In their study, an important conclusion is the environmental degradation effect of both

monetary and fiscal policies pursued to achieve economic expansions . Therefore, recent research has taken

the impacts of both MP and FP on ED simultaneously. However, the nonlinear and asymmetric relationships in

addition to the asymmetric long-run associations between MP, FP and environmental degradation have not been

investigated, not to mention the bootstrapping to ARDL techniques to avoid spurious cointegration relations.

Although a set of papers aimed at investigating nonlinear associations between fiscal and monetary policies and

emissions, the nonlinear causal links in addition to bootstrapping cointegration to evaluate the existence of non-

spurious cointegration relations is another field that has not yet been addressed.

2. CO  Emissions in Economy

The recent literature has drawn attention to the effects of MP and FP economic policies on the environment and

various methods had been employed empirically including econometric techniques allowing investigation of long-

run dynamics. Further, a selected set of research to be given below investigated the relation between the economic

policies and ED with nonlinear methods which include the nonlinear autoregressive distributed lag model (NARDL).

NBARDL method integrates nonlinearity defined as in the NARDL model to control for degenerate cases as

proposed for BARDL modeling. Further, researchers extends the investigation of FP-MP-ED nexus with the vector

autoregressive type generalization of NBARDL to NBVARDL method to investigate nonlinear causality. If an
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overlook is provided, a consensus of the literature showed that expansionary economic policies affect the

environment negatively while contractionary policies affect the environment in the opposite direction. 

Given the above-mentioned focus, the literature is reviewed below. The first strand of the literature focuses on MP

policy and its environmental impacts. As typical, by centering on MP policies, Annicchiarico and Di Dio have

explored the influence of the central bank on ED in a set of papers . In their study, the New Keynesian (NK)

model is integrated with MP policies, and they extended the NK model to NK-ED model, which assumes MP being

unneutral to environmental degradation . Inflation instability is a challenge as it has both short-term benefits in

preventing environmental harm and long-term implications for MP. When there are MP shocks, the discount rate

increases, reducing aggregate demand and EG, which leads to lesser ED due to decreased economic activity

resulting in lowered CO2e. To successfully address ED, an extremely countercyclical MP strategy is desired. The

central bank is showing a growing interest in green finance, as evidenced by two recent articles by Pan et al. and

Chen et al. . These studies propose a model called environmental dynamic stochastic general equilibrium (E-

DSGE) that takes into account both MP and ED. Qingquan et al. investigate the impact of MP on CO2e from 1990

to 2014 by incorporating CO2e and MP in addition to including several control variables such as human capital,

income, urbanization, remittances and fossil fuels . Their findings highlight a long-lasting positive relationship

between EMP and CO2e by using panel dynamic least squares (LS), panel fully modified LS estimators and Kao

and Pedroni cointegration tests .

A recent study that investigated the effect of MP shows that higher discount rates applied by the MP authority

incentivize individuals to reduce consumption and increase savings; as a result, MP policy discourages producers’

decisions on new capital investments . During this process, MP stabilizes the level of CO2e . Among the

papers that differentiate between contractionary and expansionary MP (henceforth CMP and EMP), Fu et al. use

quantile regressions with the method of moments to demonstrate that CMP policy at its major quantiles effectively

reduces ED while moderate fiscal expansion speeds up emissions . Chan uses the DSGE approach to inquire

about the possibility that macroeconomic policies are more effective at limiting environmentally dangerous gases.

Their conclusions suggested that the CMP, when combined with inclined interest rates, would successfully lower

economic activity and, as a result, aggregate demand and ED . It is emphasized that tight MP (CMP) at high

levels could help on cutting CO2e, but also lower societal well-being while pursuing environmental sustainability

. The overall evaluation of the previous two studies suggests an effective reduction in emissions if high levels of

contraction are achieved with CMP; however, this policy, if pursued, necessitates very high levels of it, which would

infer negative effects on the societies.

A second set of the literature centered on FP policies. By focusing on the nexus between FP and ED, López et al.

provided evidence that the level of government expenditures affects ED . Abbass et al. investigate the effects of

FP with different FP variables including health and education expenditures in addition to overall government

expenditures in Pakistan for 1976–2018 period with the VAR model under five FP scenarios . Their findings

indicated mitigation effects on CO2e of health and education expenditures while tax revenues led to inclines in

CO2e . Adewuyi found an adverse association among public spending and CO2e, both directly and indirectly

. Halkos and Paizanos compared the differences of the indirect and direct effects of public expenditures on ED
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. According to an analysis by Katircioglu and Katircioglu on the Turkish economy, it is obtained that public

spending has a long-term and significantly negative outcome on environment and air quality. . Using a dataset

on an urban level, Zhang et al. demonstrated the effects of public expenditures as a proxy to FP on the

environmental damages . By concentrating on sulfur dioxide levels as pollutants, Huang highlighted the nexus

between government expenditures, the main tool to generate EG through FP and environmental protection policies

using spatial econometric approaches . By inspecting the connection between FP and ED in China, FP is found

to increase environmental worsening; vertical fiscal imbalance is found to have strong implications on ED . Ullah

et al. assess the nonlinear impacts of MP and FP measures on ED in Pakistan for the 1985–2019 period with the

NARDL method . Their results emphasize the implications on CO2e of both positive and negative FP shocks

which also highlight the positive impacts of policies in the short-run, while producing negative implications on ED in

the long-run . The authors conclude that monetary and fiscal shocks have good long-term environmental effects

but have negative short-term environmental effects . Chishti et al. explore the potential consequences of

expansionary and contractionary FP (henceforth EFP and CFP) . Their findings indicated that CFP affects CO2e

in the BRICS economies as well as EMP and CMP by using robust techniques of cointegration . They displayed

that EFP intensifies the negative effects of CO2e; CFP mitigates the adverse impacts of CO2e, EMP weakens and

CMP increases the negative effects on CO2e . In the context of effects of macroeconomic policies, Yu et al.

showed that economic policy uncertainty has strong effects on CO2e and they highlighted the role of energy

intensity and fuel mix channels on the negative effects of economic policies on the ED with the use of provincial

level data .

The level of fiscal decentralization has been covered in several research. The regional ED level is lower in high-

level fiscal autonomy regions; because they have appropriate budgets for environmental governance and rigorous

environmental regulations . The fact that fiscal decentralization significantly raises the regional

ED level is another persuasive factor . Fiscal decentralization would cause local administrations to loosen

environmental laws to attract foreign investment and to achieve increases in tax revenue; however, the process

degrades the environment due to bad environmental governance . Nevertheless, there are studies in the

literature that specify that the connection between the Chinese decentralization model of FP and its relation to ED

is not linear .

Recently, NARDL modeling of nonlinear cointegration has gained relevance in the environmental economics

literature. In the context of MP and energy consumption (EC) nexus, the contrasting results from linear and

nonlinear ARDL are highlighted. By providing comparative results with linear ARDL and nonlinear NARDL, Sohail et

al. explore asymmetric MP uncertainty and asymmetric effects of MP on non-renewable and renewable EC .

Sohail et al. underline contrasting results between those achieved by linear ARDL relative to nonlinear NARDL and

by omitting nonlinearity, the linear ARDL analysis reveals no significant effect of MP uncertainty on the

consumption of fossil fuel energy in either the short or the long term . With NARDL, in contrast, increasing

(lessening) MP uncertainty in the US has adverse (positive) impacts on fossil-fuel energy . Within a panel setting

of a selected developing country, Noureen et al. explore the dynamic links from MP and FP policy, economic

growth, EC, fossil fuel and renewable energy and three different ED proxies for confirmatory reasons with

Westerlund cointegration, cross-sectional dependence ARDL (CS-ARDL) method to control the bias in panel ARDL
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settings due to cross-sectional dependence, and the asymmetric effects of MP and FP are underlined . In terms

of these effects, the expansionary MP and FP are found to be increasing ED while contractionary policies are

effective to mitigate ED . Further, according to causality test results of , ED causally impacts economic

policies and they underline macroeconomic policies as being sensitive to ED .

In addition to the literature that showed that both MP and FP have consequences on the environment, various

studies integrated the effects of the additional variables with a developing and developed country perspective.

Bletsas et al. integrate institutional quality and bureaucratic quality in the public sector to the relation of MP, FP and

CO2e . Their empirical results, which were based on a sample of 95 economies, demonstrated that GDP, public

expenditures and central bank dependence are the primary causes of ED in addition to negative effects of

institutional quality and government inefficiency . They underline that the central bank result is one of the

important ones. It has been demonstrated that achieving an effective decrease in emissions requires central bank

independence and a reduction in governmental influence over central banks . By examining the roles of climate-

related green financial policy instruments with panel quantile regressions on CO2e, the significance of financial

development and the positive effects of EC on CO2e in the higher quantiles are highlighted . With their findings,

D’Orazio and Dirks demonstrate that green financial instruments have negative coefficient estimates in the long-

and short-term, therefore reducing CO2e . For a sample of ASEAN countries from 1990 to 2019, Mughal et al.

analyze these implications of economic policy . According to their results, increasing interest rates in line with

CMP lowers CO2e; however, EMP has the reverse effect, it causes emissions to increase; regarding FP,

government spending increases CO2e in the long-term, but in the short-term, both EFP and CFP produce same

outcome, despite the limited impact of contractionary measures . Bhowmik et al. assess the connection between

trade policy, FP and MP uncertainty and emissions and the so-called environmental Phillips Curve hypothesis .

They demonstrate that MP uncertainty raises CO2e, but a surprising outcome is that FP uncertainty works in the

other direction, with no short-term emission impacts of uncertainty in economic policies and long-term emission

consequences of economic policies . Mahmood et al. investigate the influences of MP and FP on consumption-

based CO  in GCC nations and highlight the long-run benefits of MP in addition to scale benefits, as well as long-

run and short-run benefits of FP on achieving sustainability .
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