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Deterioration in the environmental quality is a major threat to the sustainable development of an economy as it results in serious economic problems and the researchers are conscious about the environment sustainability. They have identified several factors including financial development, inflow of foreign aid, and openness of trade to promote environmental sustainability. Unfortunately, their findings remain inconclusive as they have imperfectly measured environmental sustainability. This study, thus, aims to contribute to the ongoing debate of environmental sustainability by testing the role of financial development, trade openness, and foreign direct investment (FDI) in promoting environmental sustainability by using adjusted net savings as a measure of environmental sustainability. To do this, the study collects data from 1996 to 2019. The study uses financial development, trade openness, and FDI as predictors and environmental sustainability as an outcome variable. The study applies Auto Regressive Distributive Lag (ARDL) methodology to analyze the impact. The findings show positive contributions of financial development, trade openness, and foreign direct investment in promoting environment sustainability. We suggest encouraging trade through lower-taxation programs and increasing competition in the financial markets through privatization and domestic and international liberalization to stimulate environmental sustainability. We also recommend imposing high taxes and penalties on such activities that damage the quality of the environment.
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INTRODUCTION
Over the past 3 decades, different researchers and policy makers have shown their great interest in promoting economic growth, and the achievement of economic growth remains a prime concern of both developed and developing economies (Ahmed et al., 2020; Ahmed et al., 2021; Meirun et al., 2021; Zhang et al., 2021). Economic growth is usually measured with the traditional GDP which is defined as an increase in per head level of the production of goods and services (Ahmed et al., 2021); during this production process, different resources such as mineral, water, and other such resources are extracted from the environment which deteriorate the environmental quality (EQ) (Ncube et al., 2021). Consequently, deterioration in EQ negatively impacts production systems (Elahi et al., 2017; Elahi et al., 2019c; Zhao et al., 2020; Zheng et al., 2020; Peng et al., 2022). This deterioration in EQ is a major warning to an economy’s sustainable development (Khan et al., 2021), as it falls out with serious economic consequences like poverty, inequality, food-shortage, etc. (Gwangndi et al., 2016). Henceforth, researchers have become very conscious about environment sustainability (ES), and this issue has gained worldwide attention in recent years (Shen et al., 2019; Sheng et al., 2019; Wang et al., 2019; Huang et al., 2021; Zhong et al., 2021).
Researchers argued that a country does not require advance economic progress, instead, they want a sustainable environment where they can live spontaneously (Tyagi et al., 2014). Consequently, researchers endeavored to identify different factors to promote ES. To some extent they have become successful in exploring the factors having substantial contributions in the reduction of carbon emissions. However, regrettably, their findings remain inconclusive regarding ES. To the best of our knowledge, the major blemish in the prior studies is that they explore the contributions of different factors to the reduction of carbon emissions (Elahi et al., 2022b), instead of testing their contribution to the sustainability of the environment. Researchers assume that the reduction in carbon emissions ultimately improves ES (Ahmed et al., 2021). However, this assumption is not applicable practically, as ES and environmental degradation (ED) are two different dimensions of EQ, a controversial point widely discussed in the literature (Ganda, 2019; Ahmed et al., 2021).
The present study believes that financial development (FD) is among one of the most prominent factors promoting ES. In recent years, numerous studies have been published on finance-environment nexus. These studies indicate that the availability of finance helps the nations to access advanced machineries having less significant contributions to the level of GHG emissions (Zakaria and Bibi, 2019). In addition to this, the development in a country’s financial sector is probable to deliberate the loftier financial services for the environmentally sustainable series at fewer costs and thus reduces the energy impurities which is beneficial for the EQ (Yuxiang and Chen, 2011). Similarly, FD promotes R and D activities and investments in cleaner technologies which is again fruitful for the ES (Ahmed et al., 2020; Ahmed et al., 2021). However, adoption of cleaner energy is dependent on the psychological behavior of the population (Elahi et al., 2022a).
Like FD, trade openness (TO) is another key factor that shows substantial contributions to the ES. Due to the openness of trade, a nation can easily get access to the “innovative technologies”, which provides a cleaner way of producing goods (Fang et al., 2020). Besides, due to the TO, a nation can get access to economical goods and services which accelerate the shift into a sustainable environment (Ahmed et al., 2020). All at once, the TO accelerates the flow of FDI, which is advantageous for the sustainable environment. It is argued that because of the inflows of FDI, an economy becomes able to invest in several R&D activities that eventually promote ES. Moreover, FDI has encouraging spillover impacts on innovative machineries and employment growth (Adeel-Farooq et al., 2021). However, summing up the above discussion, the present study expects the significant role of FD, TO, and FDI in promoting environmental sustainability. Figures 1–3 show the pattern between FD-ES, TO-ES, and FDI-ES, respectively. Figures clearly show that increase in FD, TO, and FDI leads to enhanced ES, hence creating a dire need to empirically estimate this relationship.
[image: Figure 1]FIGURE 1 | Pattern between FDI and ES.
[image: Figure 2]FIGURE 2 | Pattern between TO and ES.
[image: Figure 3]FIGURE 3 | Pattern between FD and ES.
We intend to address the following research gaps after reviewing the available literature on the environment. First, we observe that ED and ES are two distinct dimensions of EQ, thus, to the best of our knowledge, the focus of most of the researchers remains on ED, and the area of ES remains less focused on by prior researchers (Ganda, 2019; Ahmed et al., 2020). Second, we figure out that researchers are wrongly interpreting the impact of different factors on ES, as their findings are based on the explicit measures of environment quality, i.e., CO2 or GHG emissions, which is not an appropriate measure of ES, instead it is an indicator of environmental pollution (Ahmed et al., 2020; Gu et al., 2020a; Gu et al., 2020b; Ali et al., 2021; Zhao et al., 2021; Dornean et al., 2022). Third, though the study believes that some attempts have been made by several researchers to scrutinize the role of FD in ES by using an appropriate proxy of ES (i.e., adjusted net savings), these studies are rare. Fourth, even though the studies on the FDI-ES nexus are very extensive in the available literature that conclude the significant role of FDI in ES, lamentably these conclusions are based on the CO2 emissions (Blanco et al., 2013; Fauzel, 2017; He et al., 2020; Mukhtarov et al., 2021; Usman et al., 2022). To the best of our knowledge the role of FDI in promoting ES (with its appropriate proxy, i.e., adjusted net savings) is a neglected aspect in the ongoing debate of the environment. Last, the collective impact of FDI, FD, and TO is also not investigated on ES particularly for the case of Pakistan using adjusted net savings as an ES measure. Therefore, a more concise understanding on this topic is required. In this regard, the present study constitutes the existing debate of the environment by analyzing the collective impact of FDI, FD, and TO in EQ for the case of Pakistan. Thus, we aim to investigate the impact of FD, TO, and FDI on ES using adjusted net savings as ES measures where the available studies are lacking.
The remaining portion of this research paper is separated as follows: the next section is about the literature review with hypotheses construction, the third section details the data, research, and econometric techniques, while the fourth and fifth sections contain results and conclusion with implications and future avenues, respectively.
LITERATURE REVIEW
The impact of FD on the environment is well debated in the available literature (Peng et al., 2021a; Peng et al., 2021b; Wang et al., 2021). Most of the researchers have believed that FD positively contributes to the EQ. For instance, Zakaria and Bibi (2019) conducted research on the panel of South Asian economies over 1984–2015 and found a negative affiliation between FD and the level of CO2 emissions. Similarly, Shahbaz et al. (2016) also found an indirect association between FD and CO2 emissions in the context of Pakistan. The study indicated that FD provides the means to access the environmentally friendly sources of energy, having less significant contributions to the carbon emissions, which in turn promotes ES. Shahbaz et al. (2013) accompanied a study for the case of Malaysia with the aim to identify the contributions of FD to CO2 reduction. To achieve this purpose, the data for the period of 1971–2008 were utilized. The study applied ARDL to reveal the empirical findings. Results of the study indicated that FD is a significant predictor of ES as it significantly contributes to the reduction of carbon emissions. Yuxiang and Chen (2011) also narrated the significant relationship between FD and ES. The study argued that the progress of a country’s financial sector is probable to deliberate the loftier financial services for the environmentally sustainable series at lower costs and thus reduces the energy impurities that lead to ES. Al-Mulali and Sab (2012) also indicated a crucial role of FD in the reduction of GHG emissions to promote ES. However, Ahmed et al. (2020) argued that it is not practically applicable to justify the contributions of FD in ES in the terms of carbon emissions. They claimed that ES and ED are two distinct dimensions of EQ. To justify their claim, the authors analyzed the role of FD and quality of institution on both dimensions of the environment (ES as measured by adjusted net savings and ED as measured by carbon emissions). Findings designated a positive impact of FD and quality institutions on ES, while a negative impact of FD and institutional quality on carbon emissions. Similarly, Usman et al. (2022) conducted a study on FD-ED relation and revealed an indirect link between FD and ED. They claimed that improved EQ is the sign of a financially rich economy. Moreover, Qin et al. (2021) also reported similar findings for the Chinese perspective. Therefore, it is established that:
H1: “There exists a significant relationship between financial development and environmental sustainability.”
The debate on the TO-environment nexus is highly crucial for researchers. However, researchers do not come to a definite consensus regarding the influence of TO on ES, as there exists conflicted nature of results in the available literature. Such as, some researchers showed the positive whereas others depicted the negative affiliation between TO and the environment. According to some researchers, TO is a blessing for EQ, while others regard it as a curse. Specifically, Zhao and Yang (2020) indicated that FD significantly contributes to the reduction in GHG emissions which, resultantly, promotes ES. Bayar et al. (2020) utilized the data of the EU for the period of 1995–2017 to examine the relation between TO and GHG emissions. Outcomes of the study revealed the negative connection between TO and GHG emissions. The study argued that the openness of trade provides the means to invest in environmentally friendly projects which is fruitful for a nation’s EQ. However, Mahmood et al. (2019) argued that openness of trade deteriorates the EQ in Tunisia. Sebri and Ben-Salha (2014) indicated that openness of trade depreciates the EQ of developing economies. They argued that the trade leads toward the concentration in pollution concentrated activities which in turn increases the level of GHG which is detrimental for the EQ. Jamel and Maktouf (2017) conducted research on 40 European economies and also found that TO significantly contributes to the level of GHG emissions, and hence reduces the ES. Ali et al. (2021) conducted a study on the organization of Islamic cooperation (OIC) economies and confirmed an inverted U-shaped relation between TO and EQ. However, Ahmed et al. (2020) stated ES is a distinct dimension of EQ, and hence argued that researchers are erroneous while measuring the degradation and sustainability with a single proxy (i.e., CO2 or GHG emissions). The study argued that we cannot conclude the relationship between TO and ES based on its contributions to CO2 emissions. Hence it is constructed that:
H2: “There exists a significant relationship between trade openness and environmental sustainability.”
Studies on the nexus between FDI and environment are also well documented in the literature. Several researchers have indicated the significant role of FDI in the reduction of carbon emissions that leads toward the ES. For instance, Blanco et al. (2013) collected the data from 13 nations of Latin America for the period of 1980–2007. The prime objective of the study was to identify the contributions of FDI to the CO2 emissions. To achieve this objective, the study applied ARDL. Results of ARDL revealed the negative impact of FDI on CO2 emissions. The study concluded that FDI is advantageous for a nation’s ES. He et al. (2020) scrutinized the role of trade and FDI on the emissions of carbon-dioxide for the case of BRICS nations. In this respect, the study collected data for the period of 1996–2017 and applied bootstrap ARDL model to test the hypothesized relationship among the variables. Findings of the study exhibited a direct impact of TO while an indirect impact of FDI on CO2 emissions. Fauzel (2017) also conducted research on FDI-CO2 nexus for the case of the developing state of a small island. The study indicated that the inflows of foreign investments are beneficial for the EQ. They claimed that the inflow of foreign investment provides the means to invest in environmentally friendly sources (i.e., cleaner energy, cleaner technologies, etc.) which less significantly contributes to the GHG emissions and hence promotes ES. Mukhtarov et al. (2021) conducted their research for the case of Azerbaijan for the period 1996–2013 and indicated that FDI has substantial contributions in the reduction of GHG emissions which promotes ES. Jafri et al. (2021) also showed a significant role of FDI in reducing the level of CO2. Dornean et al. (2022) also found a significant relation between FDI and ES. Similarly, Hao and Liu (2015) described that FDI significantly contributes to the reduction of carbon emissions and hence improves the EQ. However, the above studies have used CO2 emission for measuring ED and ES, which is not good and hence creates a gap. Thus, it is hypothesized that:
H3: “There exists a significant relationship between foreign direct investment and environmental sustainability.”
Theoretical Framework
The links among the variables of interest is explained using an inverted U-shaped environment Kuznets curve (EKC). The EKC highlights three important phases, namely the pre-industrial phase, the industrial phase, and the post-industrial phase. The period of pre-industrial stage gives more importance to economic growth rather than EQ. During this phase, a country primarily focuses on promoting the growth of economy at any cost. Thus, during the period of the first phase, inclination in any kind of financial and/or economic activities worsens the EQ of the country. During the industrial period (phase 2), a country reaches the specific threshold level of economic progress, thus they start focusing on those activities and strategies that help them to attain a steady path of economic progress without worsening the EQ. During the third or post-industrial period, the importance is given to the environment sustainability instead of economic growth. Because, at this stage, the country realizes that environment deterioration leads to several economic losses such as inequality, poverty, etc. During the time of this phase, the government of a country starts making strategies (like increasing R and D projects and innovations) that aids them to promote environment sustainability. Thus, based on EKC, we expect significant linkages among the study variables.
DATA AND METHODOLOGY
Data
The prime objective of this study is to scrutinize the impact that FD, TO, and FDI have on ES in Pakistan. To accomplish this objective, the study acquires data from the World Bank for the period of 1996–2019. The study takes FD, TO, and FDI as explanatory variables while ES is taken as an explained variable. The description of chosen variables is presented in Table 1. The study transforms all the variables into their natural logarithmic form to bring them to a similar unit.
TABLE 1 | Measuring the variables.
[image: Table 1]Econometric Techniques
The following econometric model is used to analyze the hypothesized relationship among the variables of interest (see Equation 1):
[image: image]
where “ES is environmental sustainability, FD is financial development, TO is trade openness, FDI is foreign direct investment, α0 is intercept, α1—α3 are slope coefficients, ut is stochastic error term, and t denotes time period.”
The study applies ARDL to analyze the impact. Before this, some cautionary tests (such as test of multicollinearity, heteroscedasticity, and serial correlation) are applied to get error-free results. After this, the study applies augmented dickey fuller (ADF) unit-root test to detect the behavior of series/stationary properties of the data, which is an essential step in time-series methodology. Keeping in mind the nature of the series, bounds co-integration technique, a most appropriate econometric methodology, is applied to test the co-integrating relation among the chosen variables. The functional form of ARDL bounds testing approach is stated in:
[image: image]
where ES is environmental sustainability, FD is financial development, TO is trade openness, FDI is foreign direct investment, α0 is intercept, α1—α3 are the predictors’ parameters of independent variables slope coefficients, [image: image] is stochastic error or residual term, and [image: image] is the parameters of lagged outcome variable as a predictor in the model, whereas t denotes time.
Bounds test estimates the co-integrating affiliation among the chosen variables by assuming “no-co-integration” under its null hypothesis (H0), against alternative (H1) of “co-integrated series”, and uses F-statistics to conclude the results. For example, the study rejects H0 as “no co-integration” if the F-score is higher than the upper bound, which confirms the existence of co-integration among modeled variables. Contrarily, co-integration will not exist if the vice versa situation occurs.
Though, after affirming a long-run association among the selected variables, we acquire short-run dynamic coefficients by assessing ECM (error correction model) in:
[image: image]
where [image: image] is the operator difference, [image: image] represents the speed of adjustment, ECMt-1 is error correction model, αs are all short-run dynamic coefficients of the convergence of model to stability, and et is the residual term supposed to be normally distributed (Elahi et al., 2019a; Elahi et al., 2019b; Elahi et al., 2020; Elahi et al., 2021a; Elahi et al., 2021b; Gu et al., 2021).
RESULTS
Descriptive Statistics
The outputs of descriptive statistics are reported in Table 2, which shows the largest, smallest, averages (mean and median), and standard deviation values. Moreover, the scores of skewness, kurtosis, and Jarque-Bera (along with probability values) are also reported in this table. The test of Jarque-Bera is used to detect the residuals’ normality with having H0 of “normal distribution of residuals”. The insignificant test statistic of Jarque-Bera acknowledges the acceptance of the null hypothesis, which states the normal distribution of data.
TABLE 2 | Descriptive statistics.
[image: Table 2]Diagnostic Tests
As it is already discussed that the detection of econometric errors is crucial to obtain the desired results, therefore, prior to analysis, we employ some diagnostic tests, reported in Table 3. Results of panel A show that the “problem of multicollinearity” does not exist in the data as the coefficient of correlation among predictors is less than 0.5. Results of panel B stated that the problems of heteroscedasticity and serial correlation do not exist in the data as the probability values of heteroscedasticity and serial correlation are insignificant.
TABLE 3 | Diagnostic tests.
[image: Table 3]Test of Stationarity
Test of stationarity is another crucial step before the empirical estimations. We use ADF, an extensively used unit root test to observe the stationary properties of the data. The ADF test examines the problem of unit root under H0 of “non-stationary series”, against the H1 of “stationary series”. Results of ADF are exhibited in Table 4. We employ the test on level and by taking the first difference of data in two cases, with intercept and with intercept and trend. Results of ADF indicate that lnFD and lnES suffer from the problem of unit-root at level under two conditions of with intercept and with intercept and trend (as depicted by insignificant p-values). While lnTO and lnFDI are free from this problem. Nonetheless, when we apply this test by taking the first difference of the data, lnFD and lnES become stationary at the level of 1%. lnTO and lnFDI are also stationary at the first difference. This indicates that lnFD and lnES are integrated of order 1, i.e., I (1), while lnTO and lnFDI are integrated of order 0, and order 1, i.e., I (0) and I (1). Thus, we conclude that the data for the present study are stationary at mix order.
TABLE 4 | Augmented Dickey Fuller test.
[image: Table 4]Test of Co-Integration
To test the long run association, we apply bounds co-integration test whose outputs are presented in Table 5. This test has the H0 of “no co-integration among variables”, whereas rejecting H0 means confirming the long-term affiliation between variables. Outputs in Table 5 demonstrate that F-scores are higher than the scores of critical upper-bounds, rejecting H0, which confirms the long-term affiliation among the modeled variables.
TABLE 5 | Bounds co-integration test.
[image: Table 5]Short-Run Results: Error Correction Model
After the confirmation of co-integration relation among variables, we move toward the short-run estimations reported in Table 6. In the short run, we are only interested to know about the speed of adjustment, shown by the value of ECM. ECM shows how much disequilibrium between short-term and long-term ES can be corrected within a year. The value of ECM (-0.6335, significant at the level of 1%) reveals that 63.35% inconsistency or the dis-equilibrium between short-term and long-term ES could be corrected within a year.
TABLE 6 | Short run: Error correction model (ECM).
[image: Table 6]Long-Run Results: Hypotheses Testing
Table 7 presents the outputs of long-run results. The coefficient of lnFD (α1 = 0.9700) is significantly positive at the 5% level. This indicates the positive relationship between lnFD and lnES in the long run. Results state that 1% rise in lnFD leads to a 0.97% increase in ES. Thus, H1 is acknowledged. Similarly, the coefficient of lnTO (α2 = 1.0348) is also positive, which indicates the positive connection between lnTO and lnES. Results exhibit that 1% inclination in lnTO brings 1.03% increment in ES, hence supporting H2. Finally, the coefficient of lnFDI (α3 = 1.5071) revels that increase in lnFDI positively contributes to the lnES. This exhibits that 1% growth in lnFDI tends to improve lnES by 1.51%. Thus, confirming H3. Besides, the score of adjusted R2 reveals that 75.84% deviation in lnES is mutually explained by lnFD, lnTO, and lnFDI.
TABLE 7 | Long-run results.
[image: Table 7]Models’ Stability
After completing the estimations, the test of a model’s stability is of utmost important. CUSUM and CUSUM-SQUARE test are used to test the model’s stability. Figure 4 shows that the plots of CUSUM and CUSUM-SQUARE lie within the band of critical lines (within red lines). Hence, the model of the present study is stable to recommend significant policy implications.
[image: Figure 4]FIGURE 4 | CUSUM and SCUSUM-SQUARE-Model’s stability test.
DISCUSSION AND CONCLUSION
Deterioration in EQ is a significant challenge to an economy’s sustainable growth as it results in substantial economic difficulties such as poverty, inequality, and food scarcity. As a result, researchers are concerned about ES. The researchers discovered a variety of characteristics that contribute to ES, including financial development, foreign assistance inflow, and trade openness. Unfortunately, their conclusions remain ambiguous due to their incorrect interpretation of the function of many components in ES. To our knowledge, the significant gap in earlier research is that they examined the contributions of various aspects to carbon emission reduction rather than their contribution to ES. Thus, this study aims to add to the ongoing discussion over EQ by examining the impact of FD, TO, and FDI on ES using adjusted net savings as the ES measure. The study does this by obtaining data from WDI over the period 1996–2019. FD, TO, and FDI were employed as explanatory factors, whereas ES was used as an outcome variable. The study analyzes the impact by using ARDL.
The findings of the study are imperative. First, results show positive impact of FD on ES. The justification behind this relationship is that the development in a country’s financial sector is probably to deliberate the loftier financial services for the environmentally sustainable series at low cost and thus reduces the energy impurities which is beneficial for the EQ. Moreover, financial development promotes R and D activities and investments in cleaner technologies which is fruitful for the environmental sustainability. Results of the study are aligned with prior researchers (Yuxiang and Chen, 2011; Al-Mulali and Sab, 2012; Ganda, 2019; Ahmed et al., 2020; Ahmed et al., 2021; Qin et al., 2021; Usman et al., 2022). Second, results of the study showed that TO also has positive contributions to the ES. This is because the openness of trade provides the means to invest in environmentally friendly projects which is advantageous for a nation’s EQ. Additionally, due to the trade openness nations can access the economical goods and services which accelerates the shift into a sustainable environment. Results are similar to past findings (Mahmood et al., 2019; Ahmed et al., 2020; Zhao and Yang, 2020; Ali et al., 2021). Finally, findings also reveal the positive connection between FDI and ES. The underpinning reason behind this is that FDI has encouraging spillover effects on advanced machineries and employment growth. Moreover, it allows the transfer of technologies, predominantly in the form of new capital diversities, which resultantly permits a country to invest in different R&D activities which ultimately promotes environmental sustainability. Findings are supported with past studies (Blanco et al., 2013; Fauzel, 2017; Jafri et al., 2021; Mukhtarov et al., 2021; Dornean et al., 2022).
Based on the results, we offer the following policy suggestions. First, we suggest that the government should promote the trade through lower taxation programs to promote the ES. Second, the study suggests that the government should expand the competition in financial markets through privatization and domestic and international liberalization. This leads to the development in the financial sector of a country, which in turn promotes the ES. Third, the study suggests that government authorities should impose high excises and penalties on such activities that damage the quality of the environment. Similarly, the government should also fund environmentally friendly campaigns to promote ES. This will ultimately improve the EQ. Fourth, the study suggests that the government should start renewable projects to attract the foreign investor which helps increase the flow of foreign money in the home nation which will be gainful for the EQ. Finally, the study suggests imposing a carbon excise on the production and consumption of carbon-emitting technologies to promote investments in low carbon technologies production.
We offer profound insights into the role of FD, TO, and FDI in promoting ES by using its appropriate measure. However, we faced some limitations which impending scholars can address. This study is conducted in a Pakistani context. Nonetheless, the effect of these factors varies from nation to nation. Thus, the study suggests to future researchers to conduct replicas of this study for other developing nations as well. The study further suggests that upcoming researchers can conduct cross-country analysis by utilizing the data of different developed and developing economies. Finally, the study offers future researchers to compare the effects of FD, FDI, and TO on environment sustainability (measured by adjusted net savings) as well as environment degradation (measured by CO2) to provide more projecting insights.
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