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entury. Experimental studies on
on analyzing an environmental
The present study introduces three

deforestation determinants h
Kuznets curve for d
contributions to experi
16-year period,

the variables have been estimated through a spatial
estimation can be used to investigate the variables of

eased the inland forest cover in the countries. Besides, similar results were
obtained for urbanization. Furthermore, natural resource rent is a beneficial factor
dominating the improvement of forest areas. As confirmed by the results, the financial
institution depth has a significant adverse effect on the forest cover of countries. The results
for other reductions in financial development are meaningless. Despite the theoretically
positive and negative dimensions of pandemics, the estimation results highlight its positive
effects in forest regions.

Keywords: financial development, forest region, Asia-Pacific countries, spatial econometric, pandemics, kuznets
curve

INTRODUCTION

Over the last 2 decades, deforestation, depletion of underground water tables, air pollution, and
global warming have contributed to the worldwide environmental crisis (Elahi et al., 2018a; Peng
et al., 2021; Wu et al., 2021; Zhao et al.,, 2021; Elahi et al., 2022a; Elahi et al., 2022b). It causes to
climate change which ultimately responsible for negative impact on global society (Abid et al., 2018;
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Guetal, 2019; Van Tran et al., 2019; Gu et al., 2020b; Zhao et al.,
2020; Elahi et al, 2021a). Identifying economic and non-
economic factors that may cause land-use conversion (Elahi
et al.,, 2021b) and deforestation has received interest from
international and domestic policymakers (Geist and Lambin,
2002; Lambin and Meyfroidt, 2011). Historically, the
environment and development have always had a sensitive
dependence, and forests have always played an essential role
in economic development (Williams, 2003). As satellite sources
indicate, the total forest areas have globally increased (Liu et al.,
2020). As is evident, we are experiencing net forest loss at a
declining deforestation rate (FAO, 2020). Although the global
economic expansion rate has been increased, the declining
pattern of deforestation support the hypothesis of the
environmental Kuznets curve for deforestation (EKCd).

The EKC hypothesis, referred to as forestry, assumes that
impoverished countries have relatively low deforestation rates
due to the lack of extensive forest exploitation technology
(Barbier et al., 2017). Moreover, rich countries consider the
environment a valuable resource, and the rate of deforestation
in these countries is low. Therefore, most of the exploitation and
deforestation occurs in middle-income countries. While some
studies support the presence of the EKC hypothesis regarding
deforestation (Antle and Heidebrink, 1995; Ehrhardt-Martinez.,
1998; Motel et al., 2009; Joshi and Beck, 2016; Cuaresma et al.,
2017; Andrée et al., 2019), other studies have not reached a
definite conclusion in this regard (Koop and Tole, 1999; Van and
Azomahou, 2007; Mills and Waite, 2009; Damette and Delacd
2012; Leblois et al., 2017; Ogundari et al., 2017).

The financial sector development play a fundame

development technologically and
environment, stimulating financi
investment, leading to R&D

Financial developmén
the technique, con
%, 2020). The technique
green technology and
; products from financial
development, increagigsthe quality of the environment by
reducing energy gonsumption, improving production
procedures (Peng et al., 2019b; Shen et al., 2019; Tu et al,,
2019; Zheng et al.,, 2020), and decreasing deforestation. The
scale effects through economic liberalization, the purchase of
large-scale equipment, and the creation of new production
deplete natural resources (Zhang et al., 2018; Peng et al,,
2020b; Pazienza, 2015). On the other hand, the composition
effects refer to the economic movement from an agricultural-
based economy to an industry that leads to the movement of a
traditional economy based on the production of primary
goods towards industrial goods and a reduction in
deforestation. The composition depends on the production
expertise of the economy and competitive advantage (Peng
etal.,2018; Peng et al., 2020a; Zhong et al., 2020; Zhong et al.,
2021; Cole and Elliott, 2003). Multiple pieces of research have
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examined the effects of financial development on CO,
emissions investigating the different channels of financial
development impact on environmental quality (Ziaei, 2015;
Abbasi and Riaz, 2016; Salahuddin et al., 2018; Charfeddine
and Kahia, 2019; Gokmenoglu and Sadeghieh, 2019;
Acheampong et al.,, 2020; Kayani et al.,, 2020; Zhao and
Yang, 2020). However, no research has been conducted on
deforestation. Accordingly, as the first contribution, the
present study investigates the effects of six different
components of the financial development index on the
deforestation rate.

Some studies have concentrated on the consequences of
COVID-19 on the quality of water (Yunus et al.,, 2020), and
green gas emission (Muhammad, Long, and Salman, 2020; Bao
and Zhang, 2020; Marlier et al., 2020). The economic downturn
resulting from epidemics may deckea

the other hand, the
environments, the de
the increased

. Accordingly, farmers have
e extra yields from a larger
al foresters for obtaining land titles
our and Harris, 2019; Brancalion et al,,
tudy, to understand the effects of epidemic

deforestation, such effects have been
using a new index. Previous studies have used
variables such as morbidity/mortality to consider its
effects on different economic accepts; however, in the present
study, a new index, World Pandemic Uncertainty Index
(WPUI), measure uncertainty related to pandemics across the
globe (Ahir et al,, 2020). To the best of the authors’ knowledge,
this is the first experimental study that examines the
consequences of epidemics on deforestation change, and it is
the second contribution in the article.

Several topics associated with environmental problems have
spatial interdependence (Peng et al.,, 2019a; Sheng et al., 2019;
Wang et al.,, 2021; Zhao et al,, 2019; Lv and Li 2020). Spatial
interdependence means that observations of one cross-section
depend on other cross-sections. Lv and Li (2020) used a panel
data spatial econometric to indicate that the financial
development of its neighbors could influence a country’s CO2
emissions. Therefore, the traditional panel econometric
techniques give rise to biased estimations and neglecting
spatial interaction dependence to get the spatial spillover effect
of the independent variables of the neighboring countries on the
deforestation rate of a special country (Meng and Huang, 2018;
You and Lv, 2018). The third contribution of the present paper is
the spatial econometric models to investigate the effects of
deforestation rate determinants.

The rest of the paper is organized as follows: Methodology and
Data defines the data sample and empirical models employed;
Emperical Results and Discussions presents empirical results, and
Conclusion and Policy Implications concludes the study and
provides some policy implications.
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METHODOLOGY AND DATA

Empirical Model

According to Maji (2017) and Nathaniel and Bekun (2020), the
current study leading equation is presented as follows with some
modifications. The logarithm of the forest area (InFOREST ;) has
been considered a function of some explanatory variables,
including the logarithm of GDP per capita (InGDP), the
squared form of GDP per capita (InGDP?), natural resource
rent (InRENT), trade openness (InOPE), urbanization (InURB),
world pandemic uncertainty index (InWPUI), and financial
development index (InFD):

InFOREST;; = f, + 3,InGDP;, + B,InGDP;. + B,InRENT;
+ BInOPE,, + B JnURB; + B, lnWUPI,
+ BeInFD + ¢; (optional) + a; (optional) + vy
1)

A developed financial sector has cheaper access to credit
finance for purchasing new machinery and equipment
(Sadorsky, 2010, 2011; Acheampong, 2019). As mentioned, the
effects of financial development on environmental quality can be
summarized in the technique, scale, and composition effects
(Saud et al, 2020). Hyde (2012) and Niklitschek (2007)
showed that trade and technology improvements decrease the
point at which forests begin to recover. Leblois et al. (2017)
demonstrated that public economic liberalization and trade
openness lead to deforestation. Urbanization is another driv
of deforestation as it is associated with reduced pressure on fore§

capita is considered to investigate the
Curve (EKC) hypothesis. Accordin,

ects of the independent variable in
neighboring units. A al panel model can include a lagged
dependent variable, a $patially autoregressive process in the error
term, or the spatially lagged independent variables (LeSage and
Pace, 2009; Anselin et al,, 2008). The spatial lag model is
formulated as follows:

N
Yie = )LZu),-jyj, + ¢ + xy + ¢; (optional) + a, (optional) + vy
st

2

Where y;; is the dependent variable for cross-sectional unit i =
I,..,Nattimet=1,.. T. x; is a 1xK vector of exogenous
variables. The variable Z;\]:lwi iy jt denotes the interaction effect of
the dependent variables yj; in neighboring units on the
dependent variable y;. w;; is the i, j—th element of a
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prespecified nonnegative N x N spatial weights matrix w. A is
the response parameter of the interaction effects. v; is an
independently and identically distributed error term which is
assumed to be noramly distributed at zero mean value and
constant variance (Elahi et al., 2017; Elahi et al., 2018b; Gu
et al., 2020a; Elahi et al., 2021b; Gu et al., 2021). ¢; denotes a
spatial specific effect, and «; is a time-period specific effect
(Baltagi, 2005).

The spatial error model includes the error term of unit i,
Uy = ij\': \Wijltjs + vy, which depends on an idiosyncratic
component v; and the spatial weights matrix W:

N
Vir = /\Zwij Vit + @ + xu P + ¢; (optional) + a, (optional) + u;
=1

3)

ded version of the
dent variables:

Also, the spatial Durbin model j¢*a
spatial lag model with spatiall

: (optional)

(4)

egion determinants. Figure 1 shows a comparative
ation for forest region density in the countries. All variables
¢ in logarithms; therefore, the estimated coefficients are
elasticity. A summary of the constructed variables used in the
analysis and the descriptive statistics is presented in Table 1 and
Table 2, respectively.

EMPERICAL RESULTS AND DISCUSSIONS

Two different Likelihood Ratio (LR) tests are used to
investigate the probability of the time-period fixed effects
and spatial fixed effects in the models. The simultaneous
spatial and time-period fixed effects are compared with the
time-period fixed effects and/or the spatial fixed effects in
models. If the null hypothesis is rejected, the model with
simultaneous spatial and time-period fixed effects is selected,
and if the alternative hypothesis is rejected, the subsequent
model is selected. The LR test statistics for each model are
presented in Table 1. The test results indicate that the LR test
statistics are significant in the different models. Accordingly,
the model of simultaneous spatial and time-period fixed
effects is selected as the best model.

Alternatively, the inclusion of the spatial lag or the spatial
error in the model is tested in Table 1. For this purpose, the
Lagrange Multiplier (LM) is used for a spatially lagged dependent
variable and spatial error autoregressive using the residuals of a
non-spatial model. If the null hypothesis of the LM test is rejected,
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FIGURE 1 | Forest region (as a percentage of land) in the countries.

Forest are
[8.017 : 23.061] (4)

|[27.769 : 38.556] (3)
[43.631 : 52.853] (4)
[l [63.355 : 82.108] (4)

TABLE 1 | Constructed variables.

Variable Source
InFOREST} WDI
InGDPy WDI
INRENT WDI
InOPE; WDI
InURBj WDI
InWPUlj WDI
InFID; IMF
InFlA; IMF
InFIE; IMF
InFMDt IMF
InFMA; IMF
InFMEj FIME; = log(1+ 100 x FME;) FME;; = the Development of Financial Market efficiency IMF

WDI, world development indic

the presence of the spatial lagged model and the spatial error
model will be confirmed.

Table 1 presents that the amount of test statistics in all models
is significant at the level of one percent. Therefore, spatial lagged
and spatial error effects must be entered. The presence of spatial
interaction effects in the model emphasizes the requirement to
consider such effects to the forest area model in experimental
studies.

Furthermore, two different hypotheses of Hy: 6 =0 and
Hy: 8+ AB =0 are examined and presented in Eq. 4. If the
first hypothesis is correct, the spatial Durbin model is
simplified to the spatial lag model. Besides, if the second

or; https://datacatalog.worldbank.org/dataset/world-development-indicators. IMF, international monetary fund; https://data.imf.org/

hypothesis is correct, the spatial Durbin model can be
simplified to a spatial error model (Burridge, 1980). For
this purpose, the LR and Wald tests have been used. As
presented in Table 2, the statistical value of the two tests
is significant for all models, and the existence of the spatial
lagged independent variable is also confirmed. Therefore, the
spatial Durbin model is the basis for analyzing the estimation
results. Finally, the Hausman test results to examine the
possibility of replacing the fixed effects model with a
random-effects model is presented in Table 4. The null
hypothesis in this test emphasizes the existence of random
effects in the model. The test results show that the random-
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TABLE 2 | A summary of descriptive statistics from 2005 to 2020.

Variable Mean Median Maximum
InNFOREST}; 3.598 3.776 4.408
InGDPy 8.596 8.260 10.928
INRENT; 0.285 1.227 3.819
InOPE; 4.200 4.319 6.081
InURB;t 3.937 3.947 4.605
InWPUly 0.462 0.000 8.639
InFID; 3.173 3.639 4.581
InFIA; 3.157 3.483 4.526
InFIE; 4.268 4.331 4.470
InFMD; 3.195 3.658 4.598
InFMA; 3.058 3.698 4.533
InFMEj 2.946 3.699 4.615

The Impact of Financial Development on Forestry

Minimum Std. Dev. Observations
1.985 0.624 255
5.835 1.536 255
-8.075 2.956 255
-1.787 1.307 255
2.922 0.496 255
0.000 1.705 255
0.537 1.186 255
0.968 1.119 255
3.078 0.191 255
0.066 1.373 255
0.000 1.478 255
0.000 1.872 255

TABLE 3 | The spatial lag or the spatial error in the spatial and time-period fixed effects model.

Pooled OLS
Model 1 LM spatial lag 20.424 (0.000***) 8.452
LM spatial error 33.571 (0.000***) 0.867
LR-test 27.288
Model 2 LM spatial lag 21.855 (0.000"**) 7.499
LM spatial error 33.73 (0.000***) 0.384
LR-test 28.262
Model 3 LM spatial lag 19.956 (0.000***) 8.248
LM spatial error 33.175 (0.000"%) 0.
LR-test
Model 4 LM spatial lag
LM spatial error
LR-test
Model 5 LM spatial lag
LM spatial error 2.265
LR-test 23.617
Model 6 LM spatial lag 7.645
LM spatial error 0.821
LR-tes 25.428
Model 7 (0.000***) 8.595
375 (0.000***) 0.995
27.401

Note: p-value, ***, **, and * sht
Source: Authors’ estimations.

gignificance at 1, 5, and 10% level respectively.

effects model is confirmed at a significance level of 1% for the
spatial Durbin model.

According to the estimation results of Table 5, each percent
increase in GDP per capita leads to a significant decrease of
about 0.15 percent in the forest regions of countries. The
squared form of GDP per capita is also positive and
significant. A positive value of about 0.01 of the coefficient
indicates that with increasing GDP per capita, its effects on
reducing forest cover will decrease, which confirms the
existence of Kuznets hypothesis in the sample of the
studied countries. Resource rent is one of the influential
variables in maintaining forest cover. The coefficient of the

Spatial fixed effects

patial and time-
riod fixed effects

Time-period fixe

(0.004*%) 0.456 (0.001*%)
(0.352) 8.014 (0.005"%)
(0.054%

(0.0068°%] . 9.503 (0.002"%)

(0.000"%) 6.985 (0.008*%)
(0.000"%)
(0.000"%) 10.789 (0.001*%)
34516 (0.000"%) 8.352 (0.004*)
1381.134 (0.000"%)
44,763 (0.000"%) 10.918 (0.001*%)
32.645 (0.000"%) 8.493 (0.004)
1387.689 (0.000")

(0.002"%) 48.527 (0.000"%) 11.108 (0.001*)

(0.132) 39.365 (0.000"%) 8.848 (0.003*)
(0.13) 1388.213 (0.000"%)

(0.006"%) 50.015 (0.000"%) 9.794 (0.002")
(0.365) 36.925 (0.000"%) 7.432 (0.006"*)
(0.086%) 1382.887 (0.000"%)

(0.003"%) 44.934 (0.000"%) 10.338 (0.001*)
(0.319) 33.644 (0.000"%) 7.93 (0.005")
(0.052%) 1388.393 (0.000"%)

variable is significantly about 0.024. However, the trade
openness variable harms the coverage of forest regions,
and each percentage of growth in it leads to a decrease of
about 0.005%. Urbanization and the epidemic uncertainty
index have positive effects on forest regions. Each percentage
increase in the former results is about 0.16%, while the latter
results are about 0.004.

The estimation results are not the same for financial
development components. While the coefficient of the
logarithm of the financial institution depth is significantly
negative, the results are not significant for other components.
The negative and significant coefficient of the variable indicates
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TABLE 4 | The spatial durbin model and hausman test results.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Hausman test-statistic in spatial lag model 40.743 39.668 44.097 44.21 44.543 41.328 40.87
(0.000"**) (0.000%**) (0.000***) (0.000"**) (0.000**%) (0.000"**) (0.000"**)
Hausman test-statistic spatial Durbin model 19.513 14.748 6.009 22.093 3.602 19.397 2.793
(0.108) 0.47) (0.98) (0.105) (1) (0.196) (1)
fixed effects estimator
Wald test: spatial Durbin model against spatial lag model 65.284 69.358 65.771 67.38 59.184 64.397 69.158
(0.000***) (0.000***) (0.000***) (0.000***) (0.000***) (0.000***) (0.000***)
Wald test: spatial Durbin model against spatial error model 73.587 77.863 72.843 74.72 65.212 70.388 77.874
(0.000"**) (0.000%**) (0.000***) (0.000%**) (0.000**%) (0.000"**) (0.000"**)
LR test: spatial Durbin model against spatial lag model 59.446 61.931 59.513 60.273 55.393 58.718 62.838
(0.000***) (0.000%**) (0.000***) (0.000%**) (0.000**%) (0.000***) (0.000***)
LR test: spatial Durbin model against spatial error model 58.98 62.04 58.117 59.422 54.404 58.19 62.524
(0.000***) (0.000%**) (0.000***) (0.000%**) (0.000***) (0.000***) (0.000***)
random-effects estimator
Wald test: spatial Durbin model against spatial lag model 58.07 64.721 68.011 60.326 59.344
(0.000***) (0.000***) (0.000***) (0.000***) (0.000***)
Wald test: spatial Durbin model against spatial error model 67.753 74.711 75.823 68.688 69.124
(0.000"**) (0.000%**) (0.000***) (0.000***)
LR test: spatial Durbin model against spatial lag model 45.402 50.729 49.621 45.824
(0.000"**) (0.000%**) (0.000***) (0.000"**) (0.000"**)
LR test: spatial Durbin model against spatial error model 49.866 55.7 53.227 48.467 50.481
(0.000"**) (0.000%**) (0.000% (0.000"** ) (0.000"**) (0.000"**)

Note: p-value, **, **, and * show significance at 1, 5, and 10% level respectively. Source: Authors’ estj

forest cover.
The lower part of the tables shows the weighted

forest areas in neighboring countries has
effect on inland forests, leading to incre

increased inland forest
of more wood prod
om inland forests.
ries also reduces domestic
leads to a reduction in
deforestation in neig ing countries and greater dependence
on imports from aproad. Financial development and the
epidemic uncertainty index in neighboring countries do not
significantly affect inland forest areas; however, increasing
resource rents in neighboring countries have a significant
positive effect on inland forest areas.

Urbanization 1
forest cover, as

CONCLUSION AND POLICY
IMPLICATIONS

The present study examines factors determining forest areas
by using data from 15 Asia-Pacific countries over 16 years,
from 2005 to 2020. The investigation of the financial
development and epidemic uncertainty effects are the
mai0O06E contributions of the present study. The diagnostic

ted a spatial interaction between domestic
ose of the neighboring countries. Several tests
the presence of spatially-lagged dependent and
endent effects in the model. Therefore, the spatial
bin model was selected to investigate the determinants
of forest cover.

The estimation results showed the existence of an
environmental Kuznets curve for deforestation (EKCd) in the
countries. Accordingly, forests participate in economic growth,
leading to increased forest exploitation and deforestation. Above
this turning point in economic growth, deforestation continues at
a slower rate.

Trade openness can act as a stimulus to intensify the effects of
economic growth. In a more open economy, the export of wood
products leads to a further reduction of forest areas. However,
trade openness in the neighboring countries with adverse effects
increases domestic coverage. At a glance, trade openness cannot
be considered to be a decisive factor in the expansion of
deforestation. Thus, positive and negative dimensions must be
considered. However, the natural resource outcomes are clear,
and the existence of more natural resource rents in countries has
clear and direct impacts, diminishing the consumption of other
natural resources, e.g., forests.

Urbanization mainly arises from inequality in
development factors, including household income, access
to welfare facilities, and infrastructure. Therefore,
infrastructure and facilities in rural areas help reduce the
increasing trend of urbanization and the associated
anomalies. This can be implemented as a policy to address
inequalities in countries. The results indicated that the
components of such policies in countries lead to further
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TABLE 5 | The estimation results for the spatial durbin model.

Model 1 Model 2 Model 3
InGDP -0.15 -0.066 -0.19
(0.024*) (0.356) (0.006***)
InGDP? 0.011 0.006 0.014
(0.017*) (0.263) (0.003***)
INRENT 0.024 0.028 0.02
(0.000***) (0.000***) (0.004***)
InOPEN -0.007 -0.005 -0.007
(0.095%) (0.245) (0.087%
InRENT 0.165 0.184 0.175
(0.001**) (0.001**) (0.019%)
InWPUI 0.004 0.003 0.004
(0.042*) (0.082% (0.055%)
InFID — -0.03 —
— (0.039")
InFIA — — -0.003
— — (0.829)
InFIE — — —
InFMD — — —
InFMA — — —
InFME — — —
W x InGDP 0.642 0.645 0.396
(0.004***) (0.007**) (0.117)
W x InGDP? -0.022 -0.023 —0.006
(0.054%) (0.067%) (0.647)
W x InRENT 0.046 0.045 0.033
(0.003***) (0.004***) (0.06
W x InOPEN 0.036 0.044 0.03!
(0.02*) (0.016")
W x InURB -1.181 -1.178
(0.000***) (0.000***
W x InWPUI 0
(0.994)
W x InFID —
W x InFIA —
W x InFIE
W x InFMD — -
W x InFIE — -
W x InFME — — -
W x InFOREST -0.743 -0.721 -0.819
(0.000***) (0.000***) (0.000***)
TETA 0.013 0.013 0.013
(0.000***) (0.000***) (0.000***)

The Impact of Financial Development on Forestry

Model 4 Model 5 Model 6 Model 7
-0.143 -0.139 -0.147 -0.146
(0.032*) (0.047*) (0.03**) (0.028")
0.011 0.01 0.011 0.011
(0.023*) (0.065%) (0.023*%) 0.019")
0.025 0.022 0.024 0.025
(0.000"**) (0.003***) (0.001***) (0.000***)
-0.007 —-0.006 -0.007 -0.006
(0.091%) 0.11) (0.074%) (0.106)
0.152 0.166 0.155 0.161
(0.003***) (0.002***) (0.003***) (0.002**)
0.004 0.004 0.004 0.004
(0.036") (0.038) (0.058% (0.046"")

-0.031 — —
(0.164) — —
97) —
— -0.007
— (0.519)
0.634 0.679
(0.005"**) (0.004**)
-0.022 -0.023
(0.052%) (0.047*)
0.041 0.053
(0.016") (0.02**) (0.002**)
0.039 0.035 0.036
(0.008"**) (0.02*%) (0.024**) (0.02*)
=1.161 -1.108 -1.163 -1.228
(0.000***) (0.000***) (0.000**) (0.000**)
0 0 -0.001 0
(0.994) (0.997) (0.883) (0.919)
0.04 — — -
(0.632) — — —
— 0.03 — —
— (0.345) — —
- — 0.031 —
- - (0.471) —
- — — -0.019
— — — (0.498)
-0.752 -0.777 -0.756 -0.752
(0.000"**) (0.000***) (0.000***) (0.000***)
0.013 0.013 0.013 0.013
(0.000"**) (0.000"**) (0.000"**) (0.000***)

Note: p-value, *** **, and * show significance at 1, 5, and 10% level respectively. Source: Authors’ estimations.

degradation of forest cover, and the implementation of such a
policy in the neighboring countries would improve inland
forest cover. Therefore, it is required to regionally study the
effects of urbanization on forest cover and accordingly adopt
environmental policies.

In some countries, financial development encourages
investment in environmentally-friendly industries. On the
other hand, it leads to the expansion of polluting industries,

the application of outdated technology, and the high
consumption of environment-degrading fossil fuels. The
results showed that the positive and negative dimensions of
financial development neutralize each other for most
indicators and do not seem to significantly affect forest cover.
At the same time, as a critical dimension of financial
development, the financial institution depth shows significant
adverse effects. The oversight of the financial sector to grant
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higher loans to projects and industries with socially-responsible
for the creation of a green environment, along with Prudent and
strong environmental regulations, can provide the conditions to
move toward sustainable development.

Epidemics can have positive and negative dimensions in
forest areas. The positive dimensions of epidemics become
dominant when economic activities reduce; however,
negative dimensions and proper forest management during
an epidemic cannot be ignored. In an epidemic, governments
need to adopt innovative strategies to protect forests,
implement environmental monitoring, and control their
list of essential activities. For example, border patrols and
satellite imagery can quickly trace deforestation (Finer et al,,
2018). Moreover, governments require strategies that
strengthen legal timber markets and supply chains to
prevent opportunistic actors from gaining access to
national and international markets.

REFERENCES

Abbasi, F., and Riaz, K. (2016). CO2 Emissions and Financial Development in an
Emerging Economy: an Augmented VAR Approach. Energy Policy 90, 102-114.
doi:10.1016/j.enpol.2015.12.017

Abid, M., Scheffran, J., Schneider, U. A., and Elahi, E. (2018). Farmer Perceptions
of Climate Change, Observed Trends and Adaptation of Agriculture in
Pakistan. Environ. Manag., 1-14. doi:10.1007/s00267-018-1113-7

Acheampong, A. O., Amponsah, M., and Boateng, E. (2020). Does Financial
Development Mitigate Carbon Emissions? Evidence from Heterogene
Financial Economies. Energ. Econ. 88, 104768. doi:10.1016/j.eneco.20
104768

Acheampong, A. O. (2019). Modelling for Insight: Does Fina
Improve Environmental Quality? Energ. Econ. 83, 1
eneco.2019.06.025

Ahir, H,, Bloom, N., and Furceri, D. (2020).
Available at: https://worlduncertaintyinde;

Sustain. Energ. Rev. 114, 1092

Anselin, L., Gallo, J. L., andsa Panel Econometrics,” in The

: Springer), 625-660. doi:10.
1007/978-3-540

Antle, J. M., and Heid
and International E:
1086/452171

Baltagi, B. H. (2005). Econg
John Wiley and Sons.

Bao, R., and Zhang, A. (2020). Does Lockdown Reduce Air Pollution? Evidence
From 44 Cities in Northern China. Sci. Total Environ., 139052

Barbier, E. B., Delacote, P., and Wolfersberger, J. (2017). The Economic Analysis of
the forest Transition: A Review. Jfe 27, 10-17. doi:10.1016/j.jfe.2017.02.003

Brancalion, P. H. S., Broadbent, E. N., de-Miguel, S., Cardil, A., and Rosa, M. R.
(2020). Emerging Threats Linking Tropical Deforestation and the COVID-19
Pandemic. Perspect. Ecol. conservation 18 (4), 243-246. doi:10.1016/j.pecon.
2020.09.006

Burridge, P. (1980). On the Cliff-Ord Test for Spatial Correlation. J. R. Stat. Soc.
Ser. B (Methodological) 42 (1), 107-108. doi:10.1111/j.2517-6161.1980.
tb01108.x

Charfeddine, L., and Kahia, M. (2019). Impact of Renewable Energy Consumption
and Financial Development on CO2 Emissions and Economic Growth in the
MENA Region: A Panel Vector Autoregressive (PVAR) Analysis. Renew. Energ.
139, 198-213. doi:10.1016/j.renene.2019.01.010

Dev. Cult. Change 43 (3), 603-625. doi:10.

etric Analysis of Panel Data 3rd Edition England

The Impact of Financial Development on Forestry

DATA AVAILABILITY STATEMENT

Data used in this research can be found in the data section of the
article as well as in Table 1. Further inquiries can be directed to
the corresponding authors.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication.

FUNDING

al’Regulations Influence
§. World Economy 26 (8),

. Ten Areas where COVID-19 Responses Have Increased

isks. Forbes. Available at: https://www.forbes.com/sites/

rain/2020/04/16/ten-areas-where-covid-19-responses-areleading-

o-environmental-setbacks/#5617ce842529 (Accessed October, 2021).

ei, C., and Cai, S. (2012). Economic Development and Carbon Dioxide

missions in China: Provincial Panel Data Analysis. China Econ. Rev. 23 (2),
371-384. doi:10.1016/j.chieco.2012.02.004

Ehrhardt-Martinez, K. (1998). Social Determinants of Deforestation in Developing
Countries: A Cross-National Study. Social Forces 77 (2), 567-586. doi:10.2307/
3005539

Elahi, E., Abid, M., Zhang, H., Weijun, C., and Hasson, S. U. (2018a). Domestic
Water Buffaloes: Access to Surface Water, Disease Prevalence and Associated
Economic Losses. Prev. Vet. Med. doi:10.1016/j.prevetmed.2018.03.021

Elahi, E., Abid, M., Zhang, L., Ul Hagq, S., and Sahito, J. G. M. (2018b). Agricultural
Advisory and Financial Services; Farm Level Access, Outreach and Impact in a
Mixed Cropping District of Punjab, Pakistan. Land use policy, 71, 249-260.
doi:10.1016/j.]Jandusepol.2017.12.006

Elahi, E., Khalid, Z., Tauni, M. Z., Zhang, H., and Lirong, X. (2021a). Extreme
Weather Events Risk to Crop-Production and the Adaptation of Innovative
Management Strategies to Mitigate the Risk: A Retrospective Survey of Rural
Punjab, Pakistan. Technovation, 102255. doi:10.1016/j.technovation.2021.
102255

Elahi, E., Khalid, Z., and Zhang, Z. (2022a). Understanding Farmers’ Intention and
Willingness to Install Renewable Energy Technology: A Solution to Reduce the
Environmental Emissions of Agriculture. Appl. Energ. 309, 118459. doi:10.
1016/j.apenergy.2021.118459

Elahi, E., Zhang, H., Lirong, X., Khalid, Z., and Xu, H. (2021b). Understanding
Cognitive and Socio-Psychological Factors Determining Farmers™ Intentions to
Use Improved Grassland: Implications of Land Use Policy for Sustainable Pasture
Production. Land Use Policy 102, 105250. doi:10.1016/j.landusepol.2020.105250

Elahi, E., Zhang, L., Abid, M., Javed, M. T., and Xinru, H. (2017). Direct and
Indirect Effects of Wastewater Use and Herd Environment on the Occurrence
of Animal Diseases and Animal Health in Pakistan. Environ. Sci. Pollut. Res. 24,
6819-6832. doi:10.1007/s11356-017-8423-9

Elahi, E., Zhixin, Z., Khalid, Z., and Xu, H. (2022b). Application of an Artificial
Neural Network to Optimise Energy Inputs: An Energy-And Cost-Saving

Frontiers in Environmental Science | www.frontiersin.org

March 2022 | Volume 10 | Article 850724


https://doi.org/10.1016/j.enpol.2015.12.017
https://doi.org/10.1007/s00267-018-1113-7
https://doi.org/10.1016/j.eneco.2020.104768
https://doi.org/10.1016/j.eneco.2020.104768
https://doi.org/10.1016/j.eneco.2019.06.025
https://doi.org/10.1016/j.eneco.2019.06.025
https://worlduncertaintyindex.com/data/
https://doi.org/10.1016/j.rser.2019.06.028
https://doi.org/10.1007/978-3-540-75892-1_19
https://doi.org/10.1007/978-3-540-75892-1_19
https://doi.org/10.1086/452171
https://doi.org/10.1086/452171
https://doi.org/10.1016/j.jfe.2017.02.003
https://doi.org/10.1016/j.pecon.2020.09.006
https://doi.org/10.1016/j.pecon.2020.09.006
https://doi.org/10.1111/j.2517-6161.1980.tb01108.x
https://doi.org/10.1111/j.2517-6161.1980.tb01108.x
https://doi.org/10.1016/j.renene.2019.01.010
https://doi.org/10.1111/1467-9701.00567
https://doi.org/10.1038/srep40678
https://doi.org/10.1016/j.econmod.2012.06.015
https://www.forbes.com/sites/nishandegnarain/2020/04/16/ten-areas-where-covid-19-responses-areleading-to-environmental-setbacks/#5617ce842529
https://www.forbes.com/sites/nishandegnarain/2020/04/16/ten-areas-where-covid-19-responses-areleading-to-environmental-setbacks/#5617ce842529
https://www.forbes.com/sites/nishandegnarain/2020/04/16/ten-areas-where-covid-19-responses-areleading-to-environmental-setbacks/#5617ce842529
https://doi.org/10.1016/j.chieco.2012.02.004
https://doi.org/10.2307/3005539
https://doi.org/10.2307/3005539
https://doi.org/10.1016/j.prevetmed.2018.03.021
https://doi.org/10.1016/j.landusepol.2017.12.006
https://doi.org/10.1016/j.technovation.2021.102255
https://doi.org/10.1016/j.technovation.2021.102255
https://doi.org/10.1016/j.apenergy.2021.118459
https://doi.org/10.1016/j.apenergy.2021.118459
https://doi.org/10.1016/j.landusepol.2020.105250
https://doi.org/10.1007/s11356-017-8423-9
https://www.frontiersin.org/journals/environmental-science
www.frontiersin.org
https://www.frontiersin.org/journals/environmental-science#articles

Wang et al.

Strategy for Commercial Poultry Farms. Energy, 123169. doi:10.1016/j.energy.
2022.123169

FAO (2020). The Impacts of COVID-19 on the Forest Sector: How to Respond?
Available at: http://www.fao.org/documents/card/en/c/ca8844en/ (Accessed
October, 2021).

Finer, M., Novoa, S., Weisse, M. J., Petersen, R., Mascaro, J., and Souto, T. (2018).
Combating Deforestation: From Satellite to Intervention. Science 360 (6395),
1303-1305. doi:10.1126/science.aat1203

Geist, H. J., and Lambin, E. F. (2002). Proximate Causes and Underlying Driving
Forces of Tropical DeforestationTropical Forests Are Disappearing as the
Result of many Pressures, Both Local and Regional, Acting in Various
Combinations in Different Geographical Locations. BioScience 52 (2),
143-150. doi:10.1641/0006-3568(2002)052[0143:pcaudf]2.0.co;2

Gokmenoglu, K. K., and Sadeghieh, M. (2019). Financial Development, CO2
Emissions, Fossil Fuel Consumption and Economic Growth: The Case of
Turkey. Strateg. Plann. Energ. Environ. 38 (4), 7-28. doi:10.1080/10485236.
2019.12054409

Grossman, G. M., and Krueger, A. B. (1991). Environmental Impacts of a North
American Free Trade Agreement. National Bureau of economic research.

Gu, H., Bian, F., and Elahi, E. (2020a). Effect of Air Pollution on Female Labor
Supply: an Empirical Analysis Based on Data of Labor Force Dynamic Survey of
China. Soc. work Public Health 35, 187-196. doi:10.1080/19371918.2020.
1764433

Gu, H., Bian, F., and Elahi, E. (2021). Impact of Availability of Grandparents’ Care
on Birth in Working Women: An Empirical Analysis Based on Data of Chinese
Dynamic Labour Force. Child. Youth Serv. Rev. 121, 105859. doi:10.1016/j.
childyouth.2020.105859

Gu, H,, Cao, Y., Elahi, E., and Jha, S. K. (2019). Human Health Damages Related to
Air Pollution in China. Environ. Sci. Pollut. Res. 26, 13115-13125. d0i:10.1007/
s11356-019-04708-y

Gu, H,, Yan, W., Elahi, E., and Cao, Y. (2020b). Air Pollution Risks Human Mental
Health: an Implication of Two-Stages Least Squares Estimation of Interaction
Effects. Environ. Sci. Pollut. Res. 27, 2036-2043. doi:10.1007/s11356-019-
06612-x

Hyde, W. F. (2012). The Global Economics of Forestry. Routledge.

Joshi, P., and Beck, K. (2016). Environmental Kuznets Curve fo

Biogeosciences For. 10 (1), 196.
Kayani, G. M., Ashfaq, S., and Siddique, A. (202

Development on Environmental Effect:

Development. J. Clean. Prod., 120984. doi
Koop, G., and Tole, L. (1999). Is Therg

00110-2
se Change, Economic
Proc. Natl. Acad. Sci. 108 (9),

Remote-Sensing Data;
11.012

Lee, C. C., Chiu, Y. B,, and $tn, C. H. (2010). The Environmental Kuznets Curve
Hypothesis for Water Pollution: Do Regions Matter? Energy Policy 38 (1),
12-23. doi:10.1016/j.enpol.2009.05.004

LeSage, J. P, and Pace, R. K. (2009). Introduction to Spatial Econometrics. Boca
Raton, CRC Press. Taylor Francis Group. doi:10.1201/9781420064254

Liu, H., Gong, P., Wang, J., Clinton, N., Bai, Y., and Liang, S. (2020). Annual
Dynamics of Global Land Cover and its Long-Term Changes from 1982 to
2015. Earth Syst. Sci. Data 12 (2), 1217-1243. doi:10.5194/essd-12-1217-2020

Lv, Z., and Li, S. (2020). How Financial Development Affects CO2 Emissions: A
Spatial Econometric Analysis. J. Environ. Manage. 277, 111397. doi:10.1016/j.
jenvman.2020.111397

Maji, 1. K. (2017). The Link between Trade Openness and Deforestation for
Environmental Quality in Nigeria. GeoJournal 82 (1), 131-138. doi:10.1007/
510708-015-9678-7

Marlier, M. E., Xing, J., Zhu, Y., and Wang, S. (2020). Impacts of COVID-19
Response Actions on Air Quality in China. Environ. Res. Commun. 2, 075003.
doi:10.1088/2515-7620/aba425

The Impact of Financial Development on Forestry

Meng, L., and Huang, B. (2018). Shaping the Relationship between Economic
Development and Carbon Dioxide Emissions at the Local Level: Evidence from
Spatial Econometric Models. Environ. Resource Econ. 71 (1), 127-156. doi:10.
1007/s10640-017-0139-2

Mills, J. H., and Waite, T. A. (2009). Economic prosperity, Biodiversity
Conservation, and the Environmental Kuznets Curve. Ecol. Econ. 68 (7),
2087-2095. doi:10.1016/j.ecolecon.2009.01.017

Motel, P. C, Pirard, R, and Combes, J. L. (2009). A Methodology to Estimate
Impacts of Domestic Policies on Deforestation: Compensated Successful Efforts
for “Avoided deforestation”(REDD). Ecol. Econ. 68 (3), 680-691. doi:10.1016/j.
ecolecon.2008.06.001

Muhammad, S., Long, X., and Salman, M. (2020). COVID-19 Pandemic and
Environmental Pollution: a Blessing in Disguise. Sci. Total Environ., 138820.
doi:10.1016/j.scitotenv.2020.138820

Nasreen, S., Anwar, S, and Ozturk, I. (2017). Financial Stability, Energy
Consumption and Environmental Quality: Evidence from South Asian
Economies. Renew. Sustain. Energ. Rev. 67, 1105-1122. doi:10.1016/j.rser.
2016.09.021

Nathaniel, S. P., and Bekun, F. V. (2020). Environmental Management amidst
Energy Use, Urbanization, Trade Opennesgg estation: The Nigerian

Niklitschek, M. E. (2007). Trade Liberal
the Expansion of Afforested i

Changes: Explaining
3), 385-394.

. (2017). Revisiting
Evidence from

i, E, and Wei, G. (2020a). Study on the Spatial

Environmental Governance Performance of Yangtze River

eration in Jiangsu Province of China. Land Use Policy 99,

°d01:10.1016/j.Jandusepol.2020.105063

Chen, S., Elahi, E., and Wan, A. (2021). Can Corporate Environmental

sponsibility Improve Environmental Performance? an Inter-temporal

Analysis of Chinese Chemical Companies. Environ. Sci. Pollut. Res. 28 (10),

12190-12201.

Peng, B., Huang, Q., Elahi, E., and Wei, G. (2019a). Ecological Environment
Vulnerability and Driving Force of Yangtze River Urban Agglomeration.
Sustainability 11, 6623. doi:10.3390/su11236623

Peng, B, Tu, Y., Elahi, E., and Wei, G. (2018). Extended Producer Responsibility
and Corporate Performance: Effects of Environmental Regulation and
Environmental Strategy. J. Environ. Manage. 218, 181-189. doi:10.1016/j.
jenvman.2018.04.068

Peng, B., Wang, Y., Elahi, E, and Wei, G. (2019b). Behavioral Game and
Simulation Analysis of Extended Producer Responsibility System’s
Implementation under Environmental Regulations. Environ. Sci. Pollut. Res.,
1-11. doi:10.1007/s11356-019-05215-w

Peng, B., Yan, W, Elahi, E., and Wan, A. (2022a). Does the Green Credit Policy
Affect the Scale of Corporate Debt Financing? Evidence from Listed Companies
in Heavy Pollution Industries in China. Environ. Sci. Pollut. Res. 29 (1),
755-767.

Peng, B., Zhang, X, Elahi, E, and Wan, A. (2022b). Evolution of
Spatial-Temporal Characteristics and Financial Development as an
Influencing Factor of green Ecology. Environment. Development
Sustainability 24 (1), 789-809.

Peng, B., Zheng, C., Wei, G., and Elahi, E. (2020b). The Cultivation Mechanism of
green Technology Innovation in Manufacturing Industry: From the Perspective
of Ecological Niche. J. Clean. Prod. 252, 119711. doi:10.1016/j.jclepro.2019.
119711

Sadorsky, P. (2011). Financial Development and Energy Consumption in Central
and Eastern European Frontier Economies. Energy policy 39 (2), 999-1006.
doi:10.1016/j.enpol.2010.11.034

Sadorsky, P. (2010). The Impact of Financial Development on Energy
Consumption in Emerging Economies. Energy Policy 38 (5), 2528-2535.
doi:10.1016/j.enpol.2009.12.048

Frontiers in Environmental Science | www.frontiersin.org

March 2022 | Volume 10 | Article 850724


https://doi.org/10.1016/j.energy.2022.123169
https://doi.org/10.1016/j.energy.2022.123169
http://www.fao.org/documents/card/en/c/ca8844en/
https://doi.org/10.1126/science.aat1203
https://doi.org/10.1641/0006-3568(2002)052[0143:pcaudf]2.0.co;2
https://doi.org/10.1080/10485236.2019.12054409
https://doi.org/10.1080/10485236.2019.12054409
https://doi.org/10.1080/19371918.2020.1764433
https://doi.org/10.1080/19371918.2020.1764433
https://doi.org/10.1016/j.childyouth.2020.105859
https://doi.org/10.1016/j.childyouth.2020.105859
https://doi.org/10.1007/s11356-019-04708-y
https://doi.org/10.1007/s11356-019-04708-y
https://doi.org/10.1007/s11356-019-06612-x
https://doi.org/10.1007/s11356-019-06612-x
https://doi.org/10.1016/j.jclepro.2020.120984
https://doi.org/10.1016/s0304-3878(98)00110-2
https://doi.org/10.1016/s0304-3878(98)00110-2
https://doi.org/10.1073/pnas.1100480108
https://doi.org/10.1016/j.worlddev.2016.11.012
https://doi.org/10.1016/j.worlddev.2016.11.012
https://doi.org/10.1016/j.enpol.2009.05.004
https://doi.org/10.1201/9781420064254
https://doi.org/10.5194/essd-12-1217-2020
https://doi.org/10.1016/j.jenvman.2020.111397
https://doi.org/10.1016/j.jenvman.2020.111397
https://doi.org/10.1007/s10708-015-9678-7
https://doi.org/10.1007/s10708-015-9678-7
https://doi.org/10.1088/2515-7620/aba425
https://doi.org/10.1007/s10640-017-0139-2
https://doi.org/10.1007/s10640-017-0139-2
https://doi.org/10.1016/j.ecolecon.2009.01.017
https://doi.org/10.1016/j.ecolecon.2008.06.001
https://doi.org/10.1016/j.ecolecon.2008.06.001
https://doi.org/10.1016/j.scitotenv.2020.138820
https://doi.org/10.1016/j.rser.2016.09.021
https://doi.org/10.1016/j.rser.2016.09.021
https://doi.org/10.1002/pa.2037
https://doi.org/10.1108/ijse-02-2015-0034
https://doi.org/10.1016/j.intele.2015.08.001
https://doi.org/10.1016/j.intele.2015.08.001
https://doi.org/10.1016/j.landusepol.2020.105063
https://doi.org/10.3390/su11236623
https://doi.org/10.1016/j.jenvman.2018.04.068
https://doi.org/10.1016/j.jenvman.2018.04.068
https://doi.org/10.1007/s11356-019-05215-w
https://doi.org/10.1016/j.jclepro.2019.119711
https://doi.org/10.1016/j.jclepro.2019.119711
https://doi.org/10.1016/j.enpol.2010.11.034
https://doi.org/10.1016/j.enpol.2009.12.048
https://www.frontiersin.org/journals/environmental-science
www.frontiersin.org
https://www.frontiersin.org/journals/environmental-science#articles

Wang et al.

Salahuddin, M., Alam, K., Ozturk, I, and Sohag, K. (2018). The Effects of Electricity
Consumption, Economic Growth, Financial Development and Foreign Direct
Investment on CO2 Emissions in Kuwait. Renew. Sustain. Energ. Rev. 81,
2002-2010. doi:10.1016/j.rser.2017.06.009

Saud, S., Chen, S., and Haseeb, A. (2020). The Role of Financial Development and
Globalization in the Environment: Accounting Ecological Footprint Indicators
for Selected one-belt-one-road Initiative Countries. J. Clean. Prod. 250, 119518.
doi:10.1016/j.jclepro.2019.119518

Seymour, F., and Harris, N. L. (2019). Reducing Tropical Deforestation. Science 365
(6455), 756-757. doi:10.1126/science.aax8546

Shen, D., Xia, M., Zhang, Q., Elahi, E., Zhou, Y., and Zhang, H. (2019). The Impact
of Public Appeals on the Performance of Environmental Governance in China:
A Perspective of Provincial Panel Data. J. Clean. Prod. 231, 290-296. doi:10.
1016/j.jclepro.2019.05.089

Sheng, X., Peng, B., Elahi, E., and Wei, G. (2019). Regional Convergence of
Energy-Environmental Efficiency: from the Perspective of Environmental
Constraints. Environ. Sci. Pollut. Res. 26, 25467-25475. do0i:10.1007/
s11356-019-05749-z

Tu, Y., Peng, B., Wei, G., Elahi, E., and Yu, T. (2019). Regional Environmental
Regulation Efficiency: Spatiotemporal Characteristics and Influencing Factors.
Environ. Sci. Pollut. Res., 1-10. doi:10.1007/s11356-019-06837-w

Van, P. N, and Azomahou, T. (2007). Nonlinearities and Heterogeneity in
Environmental Quality: An Empirical Analysis of Deforestation. J. Dev.
Econ. 84 (1), 291-309. doi:10.1016/j.jdeveco.2005.10.004

Van Tran, T. K,, Elahi, E., Zhang, L., Magsi, H., Pham, Q. T., and Hoang, T. M.
(2019). Historical Perspective of Climate Change in Sustainable
Livelihoods of Coastal Areas of the Red River Delta, Nam Dinh,
Vietnam. Int. J. Clim. Change Strateg. Manage. doi:10.1108/ijccsm-02-
2018-0016

Wang, F, F,, Cai, W., and Elahi, E. (2021). Do Green Finance and Environmental
Regulation Play a Crucial Role in the Reduction of CO2 Emissions? an
Empirical Analysis of 126 Chinese Cities. Sustainability 13, 13014. doi:10.
3390/sul32313014

Wang, M., Arshed, N., Munir, M., Rasool, S. F., and Lin, W. (202
Investigation of the STIRPAT Model of Environmental Quality: a Ca
of Nonlinear Quantile Panel Data Analysis. EnvironmentzRevelopme
and Sustainability 23 (8), 12217-12232.

Williams, M. (2003). Deforesting the Earth: From Prehjs
University of Chicago Press.

Wu, B, Peng, B., Wei, W., and Ehsan, E. (2021)

Emissions: a Spatial Panel
eneco.2018.05.016
Yunus, A. P., Masago,
Quality: Impro
Environ., 1390

>

The Impact of Financial Development on Forestry

Zhang, H., Xu, Z., Sun, C,, and Elahi, E. (2018). Targeted Poverty Alleviation Using
Photovoltaic Power: Review of Chinese Policies. Energy Policy 120, 550-558.
doi:10.1016/j.enpol.2018.06.004

Zhao, B., and Yang, W. (2020). Does Financial Development Influence CO2
Emissions? A Chinese Province-Level Study. Energy, 117523. doi:10.1016/j.
energy.2020.117523

Zhao, J., Zhao, Z., and Zhang, H. (2019). The Impact of Growth, Energy and
Financial Development on Environmental Pollution in China: New Evidence
from a Spatial Econometric Analysis. Energ. Econ., 104506.

Zhao, X., Peng, B, Elahi, E., Zheng, C., and Wan, A. (2020). Optimization of
Chinese Coal-Fired Power Plants for Cleaner Production Using Bayesian
Network. J. Clean. Prod. 273, 122837. doi:10.1016/j.jclepro.2020.122837

Zhao, Y., Peng, B., Elahi, E., and Wan, A. (2021). Does the Extended Producer
Responsibility System Promote the green Technological Innovation of
Enterprises? an Empirical Study Based on the Difference-In-Differences
Model. J. Clean. Prod. 319, 128631. doi:10.1016/j.jclepro.2021.128631

Zheng, C., Peng, B., Elahi, E., and Wan, A. (2020). Strategies of Haze Risk
Reduction Using the Tripartite Game Model. Complexity 2020. doi:10.1155/
2020/6474363

Zhong, Z., Peng, B., and Elahi, E. (2021). Spatialfa

and Influencing Factors of Energy-Enyifonmental B

Yangtze River Urban Agglomeratio

doi:10.1177/0958305x209231

poral Pattern Evolution
ency: A Case Study of

hina. Energ viron. 32, 242-261.

of European, East Asian and Oceania
nerg. Rev. 42, 752-759. doi:10.1016/j.rser.2014.10.085

isher’s Note: All claims expressed in this article are solely those of the authors
andido not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Wang, Khan, Khodaei, Khezr, Karimi and Salem. This is an open-
access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

Frontiers in Environmental Science | www.frontiersin.org

10

March 2022 | Volume 10 | Article 850724


https://doi.org/10.1016/j.rser.2017.06.009
https://doi.org/10.1016/j.jclepro.2019.119518
https://doi.org/10.1126/science.aax8546
https://doi.org/10.1016/j.jclepro.2019.05.089
https://doi.org/10.1016/j.jclepro.2019.05.089
https://doi.org/10.1007/s11356-019-05749-z
https://doi.org/10.1007/s11356-019-05749-z
https://doi.org/10.1007/s11356-019-06837-w
https://doi.org/10.1016/j.jdeveco.2005.10.004
https://doi.org/10.1108/ijccsm-02-2018-0016
https://doi.org/10.1108/ijccsm-02-2018-0016
https://doi.org/10.3390/su132313014
https://doi.org/10.3390/su132313014
https://doi.org/10.1007/s10668-020-01180-4
https://doi.org/10.1016/j.eneco.2018.05.016
https://doi.org/10.1016/j.eneco.2018.05.016
https://doi.org/10.1016/j.scitotenv.2020.139012
https://doi.org/10.1016/j.enpol.2018.06.004
https://doi.org/10.1016/j.energy.2020.117523
https://doi.org/10.1016/j.energy.2020.117523
https://doi.org/10.1016/j.jclepro.2020.122837
https://doi.org/10.1016/j.jclepro.2021.128631
https://doi.org/10.1155/2020/6474363
https://doi.org/10.1155/2020/6474363
https://doi.org/10.1177/0958305x20923114
https://doi.org/10.1016/j.seta.2020.100784
https://doi.org/10.1016/j.rser.2014.10.085
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/environmental-science
www.frontiersin.org
https://www.frontiersin.org/journals/environmental-science#articles

	RETRACTED: The Effects of Financial Development and Pandemics Prevalence on Forests: Evidence From Asia-Pacific Region
	Introduction
	Methodology and Data
	Empirical Model
	Data

	Emperical Results and Discussions
	Conclusion and Policy Implications
	Data Availability Statement
	Author Contributions
	Funding
	References


