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EXTENDED ABSTRACT

Introduction: Meeting the food demands of a rapidly growing global population is a substantial
challenge for the agricultural industry, which requires a significant increase in food production.
However, such expansion often triggers adverse environmental consequences, including
ecosystem degradation, biodiversity loss, soil erosion, water contamination, and increased
greenhouse gas emissions. Furthermore, environmental degradation poses a threat to
agricultural stability, affecting incomes and food security, a particularly concerning issue in
leading agricultural nations. This underscores the critical need to link agricultural development
with environmental conservation for sustainable growth.

Material and Methods: This study investigates the potential role of income in the relationship
between agricultural production and the ecological footprint—an indicator of environmental
degradation—using panel data from the ten countries with the highest agricultural value added
from 1996 to 2021. The research begins by assessing cross-section dependence through the
Breusch-Godfrey test and examines the time series data for stationarity using the Levin, Lin, and
Chu, and the Im, Pesaran, and Shin unit root tests. Subsequent panel cointegration tests by Pedroni
and Kao determine the presence of a long-term equilibrium relationship among the variables. The
study employs Fully Modified Ordinary Least Squares (FMOLS) and Dynamic Ordinary Least
Squares (DOLS) cointegration techniques to explore the effects of agricultural production. The
analysis also considers other variables such as adjusted net national income, renewable energy
consumption, population size, the regulatory quality index, and the interactive impact of adjusted
net national income on the agricultural production's ecological footprint.

Results and Discussion: Pesaran's test confirms the independence of the cross-sections.
Although all variables become highly significant when differenced, they do not all exhibit
stationarity in their levels. The empirical findings indicate the presence of cointegration
between the dependent variable (ecological footprint) and the independent variables (adjusted
net national income, renewable energy consumption, population size, regulatory quality index,
and the interaction between adjusted net national income and agricultural production). The
FMOLS and DOLS models reveal a positive relationship between the ecological footprint and
both adjusted net national income and agricultural production. However, the interaction
between these variables shows a negative and significant impact on environmental degradation,
suggesting that income plays a mediating role in the relationship between agricultural
production and ecological footprint. This indicates that higher income levels have the potential
to mitigate the negative effects of agricultural production on environmental degradation. The
findings also confirm the expected positive influence of population size and the negative impact
of renewable energy consumption on environmental degradation. Furthermore, the regulatory
quality index is found to inversely affect the ecological footprint.

Conclusion: Governments and policymakers should prioritize the elimination of poverty,
raising income levels, and promoting financial solutions to encourage sustainable and
environmentally responsible agricultural practices. Tax incentive policies, such as reductions
in income tax for organic products, can enhance sustainable production methods. The
enforcement of the rule of law and maintenance of public order are critical for the successful
implementation of agricultural policies. Within this framework, policymakers can leverage
electronic government systems to optimize management processes, reduce costs, increase
competitiveness, and foster environmental responsibility in the agricultural sector.

Keywords: Environmental degradation, National income, Regulatory quality index, Panel data,
Renewable energy consumption
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Rees, 1996; Wackernagel ef al., 2002; Ewing ef al.,
2010; Vackar 2012; Bagliani et al., 2008; Borucke
etal., 2013).
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1) Global Footprint Network

2) World Development Indicators.

3) Food and Agriculture Organization
4) Energy Information Administration
5) Worldwide Governance Indicators
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Table 2. Descriptive statistics

L it O Pl Ot S 4l ROSES e Sl il &
Variables Maximum Minimum Median Average (Slteilil:t?;g Total
Y 2.92E+08 1.33E+08 2.43E+08 1.25E+08 49879939 5.86E+08
X1 4.44E+11 1.81E+11 3.06E+11 3.12E+11 7.65E+10 8.10E+12
olz! X2 858520359 54217119 75383104 72194111 9602797 1.88E+09
Iran, Islamic
Rep. X3 87923432 61598378 73820540 74402156 8168698 1.93E+09
X4 1.62E+15 4.22E+13 1.26E+14 1.73E+14 2.93E+14 4.50E+15
X5 -1.17463 -1.70923 -1.46233 -1.45667 0.15527 -37.8734
X6 3.53E+19 9.83E+18 2.38E+19 2.30E+19 7.49E+18 5.98E+20
T Y 5.64E+09 2.17E+09 3.89E+09 3.83E+09 1.20E+09 9.95E+10
China X1 1.07E+17 1.62E+12 5.97E+12 4.12E+15 2.06E+16 1.07E+17
X2 2.00E+09 1.13E+09 1.61E+09 1.59E+09 2.83E+08 4.14E+10
X3 1.41E+09 1.22E+09 1.33E+09 1.33E+09 58583824 3.45E+10
X4 2.05E+16 1.69E+15 6.00E+15 7.90E+15 6.01E+15 2.06E+17
X5 -0.16431 -0.58277 -0.29257 -0.29704 0.085233 -7.72307
X6 1.21E+26 1.86E+26 9.76E+21 4.68E+24 2.34E+25 1.22E+02
Rees Y 1.83E+09 8.00E+08 1.19E+09 1.23E+09 3.23E+08 3.20E+10
India X1 2.42E+12 5.95E+11 1.34E+12 1.41E+12 6.23E+11 3.68E+13
X2 1.41E+09 7.59E+08 1.01E+09 1.01E+09 2.02E+08 2.64E+10
X3 1.41E+09 9.83E+08 1.22E+09 1.21E+09 1.29E+08 3.14E+10
X4 3.01E+15 7.55E+14 1.46E+15 1.58E+15 6.71E+14 4.12E+16
X5 -0.0788 -0.55335 -0.35634 -0.3353 0.122608 -8.71791
X6 3.40E+21 4.52E+20 1.31E+21 1.56E+21 9.47E+20 4.05E+22
L% Y 3.02E+09 2.50E+09 2.71E+09 2.74E+09 1.47E+08 7.13E+10
United States X1 1.69E+09 1.06E+13 1.37E+13 1.40E+13 1.91E+12 3.64E+14
X2 9.37E+08 6.65E+08 7.69E+08 7.77E+08 75368025 2.02E+10
X3 3.32E+08 2.69E+08 3.05E+08 3.04E+08 19025996 7.90E+09
X4 1.22E+16 5.16E+15 7.39E+15 8.22E+15 2.13E+15 2.14E+17
X5 1.696121 1.247849 1.5421 1.495938 0.138487 38.89438
X6 1.55E+22 7.06E+21 1.07E+22 1.10E+22 2.51E+21 2.86E+23
Iy Y 5.07E+08 2.69E+08 3.44E+08 3.61E+08 72669941 9.39E+09
Indonesia X1 8.97E+11 3.74E+10 5.11E+11 4.86E+11 2.73E+11 1.26E+13
X2 4.53E+08 1.69E+08 2.72E+08 2.99E+08 1.00E+08 7.76E+09
X3 2.74E+08 2.01E+08 2.39E+08 2.39E+08 22113093 6.22E+09
X4 5.18E+14 8.65E+13 2.00E+14 2.57E+14 1.25E+14 6.69E+15
X5 0.298162 -0.86661 -0.28351 -0.25841 0.284482 -6.71877
X6 4.06E+20 6.56E+18 1.39E+20 1.71E+20 1.31E+20 4.44E+21
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Table 2. (cont.) Descriptive statistics

o

(o wicto o il oo S wilgo ol ylero Bl il o
Variables Maximum Minimum Median Average (Slzrlilftzil;ﬁ Total

@ 7 Y 2.25E+08 1.24E+08 1.90E+08 1.84E+08 30369574 4.77E+11
Nigeria X1 3.96E+11 1.46E+11 3.33E+11 3.12E+11 7.92E+10 8.11E+12
X2 2.13E+08 1.11E+08 1.55E+08 1.58E+08 31313089 4.10E+09

X3 2.13E+08 1.11E+08 1.54E+08 1.57E+08 31125654 4.09E+09

X4 8.30E+13 4.39E+13 6.13E+13 6.34E+13 1.01E+13 1.65E+15

X5 -0.68177 -1.29282 -0.90018 -0.91025 0.147705 -23.6666

X6 8.33E+19 1.62E+16 5.25E+19 5.13E+19 2.05E+19 1.33E+21

N3 Y 6.06E+08 4.80E+08 5.20E+08 5.32E+08 38046381 1.38E+10
Brazil X1 1.60E+12 9.28E+11 1.43E+12 1.32E+12 2.26E+11 3.43E+13
X2 1.17E+09 4.86E+08 9.52E+08 8.61E+08 2.51E+08 2.24E+10

X3 2.14E+08 1.66E+08 1.94E+08 1.92E+08 14481456 5.00E+09

X4 4.71E+15 2.98E+15 4.09E+15 3.94E+15 6.00E+14 1.03E+17

X5 0.327298 -0.28046 0.102317 0.07847 0.175165 2.040212

X6 1.76E+21 4.64E+20 1.40E+21 1.19E+21 4.97E+20 3.09E+22

oSty Y 1.83E+21 1.06E+08 1.51E+08 1.46E+08 22500740 3.78E+09
Pakistan X1 2.67E+11 1.24E+11 1.98E+11 2.00E+11 4.78E+10 5.16E+12
X2 2.38E+08 1.11E+08 1.50E+08 1.59E+08 35345434 4.14E+09

X3 2.31E+08 1.37E+08 1.88E+08 1.87E+08 27974745 4.85E+09

X4 4.08E+14 1.76E+14 2.95E+14 2.93E+14 6.47E+13 7.62E+15

X5 -0.47976 -1.04911 -0.6482 -0.67867 0.119153 -17.6455

X6 6.35E+19 1.41E+19 3.06E+19 3.34E+19 1.49E+19 8.69E+20

4S5 Y 3.00E+08 1.49E+08 2.23E+08 2.24E+08 44739043 5.82+09
Turkiye X1 6.99E+11 1.30E+11 4.96E+11 4.28E+11 1.94E+11 1.11E+13
X2 1.54E+08 1.00E+08 1.18E+08 1.22E+08 15794500 3.17E+09

X3 84775404 60293786 71773183 72478423 767781 1.88E+09

X4 1.18E+15 2.79E+14 4.62E+14 5.82E+14 2.59E+14 1.51E+16

X5 0.46303 -0.08191 0.257434 0.210627 0.156004 5.476305

X6 9.29E+19 1.32E+19 5.84E+19 5.45E+19 2.83E+19 1.42E+21

Aoy Y 8.27E+08 6.36E+08 7.40E+08 7.37E+08 45159316 1.92E+10
Russian X1 1.15E+12 3.83E+11 1.05E+12 9.27E+11 2.35E+11 2.41E+13
X2 2.86E+08 1.44E+08 2.08E+08 2.16E+08 41718665 3.76E+09

X3 1.48E+08 1.43E+08 1.44E+08 1.45E+08 1658896 3.76E+09

X4 1.84E+15 1.45E+15 1.62E+15 1.60E+15 9.60E+13 4.15E+16

X5 -0.10043 -0.55995 -0.39543 -0.38307 0.129565 -9.95974

X6 3.16E+20 7.03E+19 2.28E+20 2.07E+20 7.88E+19 5.38E+21

VEF Lo o) o)leads YV 0,90 g hawone pole aclilad

VYO



i StiS Slads alal, oo haw Jale olsie 4y aal s sy il

b og»ﬂ
aiyy lagses] il ablie Plitul 3525 sl 4 425 b
S50 Sl prie 2l g,y sl LLC 5 IPS a>lg

(F) Jgoz jo mls 5 ol solaul pol> 5udms (o oolaiu]

Sl 00 w)‘)f

Pzl 59031 (Ll sloosls jo oo o505 Sl al o
Ol @bolis Pl (031 51 i (al 5o ool wolie
o @) (1) Jsaz 5 0r90] el golis el o0 olial
Sly a5 Lo 0l 2 jao 4l b ooz 4y azgi bl

P98 0 4 pdy (ablie Pl 3)l05 3525 (oalaie

Ebolin il g051-Y Jgor
Table 3. Residual Cross-Section Dependence Test

RYYSil o bl Jlosa!
Test Statistic Prob.
Pesaran CD -0.167 0.866
9 ly ad ) go3l-F Jous
Table 4. Unit Root Test
Levin, Lin & Chu (LLC) Im, Pesaran and Shin (IPS)
NETH o Lol Jlezx> oy Lulys aos o el Jezs| 3ol Lalys s
Variable Statistic Prob. Test conditions Result Statistic Prob. Test conditions Result
. Intercept & trend . Intercept & trend
Lx1 -54.79 0.000%* o loe | 5ol 1(0) -42.62 0.000** o loe | 5ol 1(0)
9y 9 e 5l e b D9y 9 e 5l 2e b
. Intercept o Intercept
LX2 -1.786 0.037** s | 1(0) -6.671 0.000%** L. 1(1)
S 5l 250 lee 51 258
" Intercept . Intercept
LX3 -3.911 0.000%** s | 1(0) -1.906 0.03%* R 1(0)
S 5l 250 lee 51 258
. Intercept & trend " Intercept & trend
LX4 -12.02 0.000%** oo sl I(1) -2.254 0.012%* o ot el 1(0)
D9y 9l jleye b Dy 9l Sl e b
. Intercept & trend . Intercept & trend
X5 -8.373 0.000%** o] 5ol I(1) -2.428 0.007%* o ot el 1(0)
D9y 9l jl e b Dy 9l Sl e b
" Intercept & trend o Intercept & trend
LX6 -51.14 0.000%#* o] sl 1(0) -33.16 0.000%** o ot el 1(0)
Kgy 9l 5l oye b D9y 91 3l 2y b
" Intercept & trend o Intercept & trend
LY -8.779 0.000%=* 1(1) -9.614 0.000%** 1(0)

Ky 5l sl o b

gy gl 5l 2 b

(abios 7Y 910 N (5 5 sine zobaw onims GLEFHFE FE ¥) oo claasily anie
Source: Research findings (¥, **, *** indicate the levels of 10%, 5% and 1% confidence)
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Table 5. Kao Cointegration Test

t o lof Jlex!
t-Statistic Prob
-2.222 0.013

(Wil go 7Y g 70 AN+ (g ylo sixe zabaw saums o Lad®¥* % F) g a0 slaanily iace
Source: Research findings (¥, **, *** indicate the levels of 10%, 5% and 1% confidence)

S9N Sl b (903l -7 Jgux
Table 6. Pedroni cointegration test

ISR ol okl Jless! <39 o bl Jloxa!
Within-dimension Statistic Prob. Weighted Statistic Prob.
Panel v-Statistic 4.386 0.000™* -3.064 0.998
Panel rho-Statistic 1.896 0.971 3.149 0.999
Panel PP-Statistic -3.389 0.000™" -2.659 0.003"""
Panel ADF-Statistic -3.508 0.000™" -2.547 0.005™"
<955 o= ‘Slbo)lni o)l.oi Jlss]
Between-dimension Statistic Prob.
Group rho-Statistic 3.583 0.999
Group PP-Statistic -3.344 0.000™"
Group ADF-Statistic -2.751 0.003"™

(Wibso 1Y 570 Ve (g ls sire zakaw oaums las®** ¥ ) g ao claaidly iaie
Source: Research findings (*, **, *** indicate the levels of 10%, 5% and 1% confidence)

i &1 ga3T-Y Sy
Table 7. Redundant Fixed Effects Tests

Ol 31 eyge3T o ol Jloss!
Effects Test Statistic Prob
F Limer 375.65 0.0000%**

(MLIG& /A ) YA RAR L;)la‘_,’.;n C?"“"’ RSN ULM.\*** Pako g*)&a;u GL‘BML Feo
Source: Research findings (*, **, *** indicate the levels of 10%, 5% and 1% confidence)
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Table 8- Huasman Test

t ol Sl C,,oﬂ Chi-Sq o,L1 Jlosa!
Effects Test t Chi-Sq. Statistic Prob
Cross-section random 1.63 0.9502

(.,\_.al.n@ 7\ 9 YA RVARS Lg)bu.:_u: C?“é"“ RSN UL“““*** P ‘*)d"‘a"” slaaisl e
Source: Research findings (*, **, *** indicate the levels of 10%, 5% and 1% confidence)

FMOLS (o -4 Jguz
Table 9 . FMOLS estimation

iio s oo G t o5l Jlo!
Variable Coefficient Std. Error t-Statistic Prob.
LX1 0.694 0.259 2.676 0.008***
LX2 1.167 0.382 3.051 0.002%***
LX3 0.326 0.101 3.218 0.001***
LX4 -0.286 0.031 -9.060 0.000%***
X5 -0.394 0.075 5.246 0.000%***
LX6 -0.029 0.013 -2.195 0.029%**
R-squared 0.9962 Adjusted R-squared 0.9960

(Wibso 1Y 570 )+ (g ls sine zakaw oaums las®** ¥ ) ¢ ao claaidly iaie
Source: Research findings (¥, **, *** indicate the levels of 10%, 5% and 1% confidence)

DOLS (ywosxi —Ve Jgur
Table 10. DOLS estimation

o o Samo Sl o)l Jleso
Variable Coefficient Std. Error t-Statistic Prob.
LX1 0.926 0.281 3.295 0.001***
LX2 1.566 0.363 4.303 0.000***
LX3 0.341 0.123 2.765 0.006***
LX4 -0.318 0.025 -12.306 0.000***
X5 -0.422 0.095 4.427 0.000%**
LX6 -0.044 0.013 -3.239 0.001***
R-squared 0.9953 Adjusted R-squared

(MLIG& /A ) YA RAR L;)la‘_,’.;n C?"“"’ RSN ULM.\*** Pako g*)&a;u GL‘M\.&L Feo
Source: Research findings (¥, **, *** indicate the levels of 10%, 5% and 1% confidence)
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Table 11. Granger causality tests

a0 dud 3 Obs F o,bl Jleis
Null Hypothesis laalis F-Statistic Prob
X1 does not Granger Cause Y
ces Y 6,5 e X1 12.3078 0.000%**
) ) 216
Y dc:es ?g;f};a)rﬁi;ijllS;XI 372094 0.000%+*
X2 does not Granger Cause Y
Cans Y (5,55 ,5 e X2 4.62756 0.000%**
) ) 216
Y d(fes r?(;zzGrang.ir’ (;,jl:sgc{XZ 1.57408 0.209
B S
X3 does not Granger Cause Y
e Y 5,5 e X3 25.7096 0.000%**
) ) 216
Y does ?<§3Gfan$; 21‘55)(3 131514 0.270
B S
X4 does not Granger Cause Y
ces Y 5,8 e X4 9.95256 0.000%**
) ) 216
Y d(fes r.1());4Grang.f):; C:jlcls;Xél 16.0789 0.000%%*
S [E
X5 does not Granger Cause Y
ces Y 6,5 e X5 6.44602 0.000%**
216
Y does f“)’szra“’%f; Ci‘s;xs 0.20013 0.8188
S [C
X2 does not Granger Cause X1
ms X1 g 8 e X2 35.5938 0.000%**
) ) 216
X1 does not Granger Cause X2 2 88609 0.058*

G X2 (5,20 ,5 cle X1

(.,\_.al.n@ 7\ 9 YA RVARS Lg)")u’;""’ C?Jé‘“ RSN UL“““*** P ‘*)d"‘a"’" slaaisl e
Source: Research findings (¥, **, *** indicate the levels of 10%, 5% and 1% confidence)

2085 g s Jelse nl &S 39d e plo; S
s 5l S e il cenjlame 5 () 58
Gl Sy code abal, tagh onl laaidl
4 el nl ke &5 Sl (590551 6o ) 4 Cone
Loy stz BB Sl Wl oo ooz 1530
Cosaz b, b a5 Ojgo ol 4 wanl adls caw;
35 wles Gl G5l Bras g mlie gl Lol
Dydoe e S8R ST sbsy 4 cle
Sk, Om dgwgd Gl e @l (iaren
wslo 8T plhaass 6550 Brae 5 (Sj9lsS]
CoiS pm aS Sl ool lis izmen iz Lol
b S cole abl) SO (So3slsST b, g o)W
Sbo,y 2ol 5o wlg oo (G CateS g 0,00 vgs

Bl e (3908

dalyd (e 4 395 o0 onalie s gk sloasil 4l
abl) So (S3elsST by g et haw (e alls
My e daly (pizmen 0)ls S92y (e digugo
S8 IR e 9550 (Sl sbsy » shsles
ool ol el ots SLST T ugSins alal, s
2 e sboar (65,0laS BB o wdg Gl
Bk 4 (55,588 SV gazme il 5 13T pinnsS]
oo 51 ool ¢S s Tgo HLal wiile _sSlisS
Ol o IS S (S05e0eST sbs) e E95 9
ol mlie 3l Jol> olie Y game 4o ohga SG
03,5 S5 SlaldS a5 jLal b aS Cowl dqpie
5 ol ekl glie (n Sete 5 (So Olyin plo adgs
Slaby) inl 2 odle 398 oo aSLD ()59 5 3]
5 S Ghleyd (Sl @ el (See g5 slaS

VEF Lo o) o)leads YV 0,90 g hawone pole aclilad

\Y-



OhSe 5 adss

walyd e SRl a8 o Wl Canslace 55 g
Do o (S 1) Canjlae po65,5laS ate ic
S soliial @ 1 l5sliS el Sen ol el
ONligm Jold a5 a3 Gow Hlbl (55,5l (slaoged
Skl slaghy; (s, w0 el (alS Ll
rloonds pyans 5 135S 5l a3l Lty oliiasl 5 TS
Ngdge e Cemjlazme o3 4 (Koo a5 ol
il g 48 a8, sl LSl 5 by ol
G961 Jo sla)Sal, 5l g oS S 05 sal o o
S ool ok 5 5laS 4

Olsd szl s pdyanans 655 glie 5l oo S eolanl
Cmjlame o5 g5 GRalS o fge (milaie
U 59 pdiaas slaspl Grae Wls (ol (1
seols wile (Sl peis slacawlow 3l (6T,
@ axgi il 4 (S wladgs sl sl e p ol
&l 3l 55 SBran S g0 S adgs b sla s,
Ben Jebli ) aisu o 09u |y (55,98 0dg5 coan¥T 8
.(Lefore et al., 2021 «and Youssef, 2019

5 bl ;0 Gl St slxe 4 (owlew Ol
Gl Ao yus g il (55,40l el A5 el uslgd
e 1 5l annngi g ool 2aldl]) (g5 )5LaS” isw yo
3 ol 4 ol alaz | CaaSTo Sl S o
Colle bt 4 (pliws Glp (oalie S (soges ol
OlLa8 canlow .0)51‘;. w2l3 (65,0liS lacaslaw o
(S rSIl SagS> slagiaens ) osliiul L alss oo
Gl ] oo 005 (giludinge | (Su e slaanl 3
L) 5,9las s 5o (G jlarsme (6 pdyiadgine g ool
Ble g Coumex 0b) o ol (ol jo auS Coels
Ble » ool Jlad 4 Wl dgame anb
g i )5iS golaidl sla by g (wjlae
Sroteliz 55 Soglsl SG plaie 4 Wb Comer o e
4 Sl o0 Epdge (pl 4 495 05 )15 10)0aS sl
3 oladl Lyl s seps 5 (g jlaies sl lid alS

S 5 o
Olgrm dalyo Il (s oy anlllas ol Lol Bon
3 @S A o Ay o s hast el S,
Gtz plog ot o, edS [0 s dae cu 5
Sladgi b o1 bl 5 s lanms o 565 oy Lo 40
yolae dsal> g OMSie 5 (SO a5 cunl (6,5l
Oloyed Jolod D900 adlllae 0gdi o0 Cguamo
5 Gl sbaddls 5l ol sl OSL
e dedos Gl o)ls S elozl 5 (ool Jolse
Lol (53970 Gmilame lacislw izl dee
Sl olamdl 5 S Y glp ol 4 g, slolis
et Dgd o e w).la..m clo,lad olidl a
5 S59tS Slagme; U8 b el w5 y0laS oy
o )P A gleond poon 5 oS 5l o I iy colaiul
e ) cbli> g o3 cutal (pal o (Sloduzy
6915 2 k(65,58 sl el LS o ol s
oS 5l algi e a5 Wl 0T 69000 I s
2 Sl 9 00,5 xS sl 65,0l Sl w2
Slp 2L Jibg bis aies palS 1) (s g9
L a).JBA.: “5_0 u..dbj Ogrta 9 g_j é“‘"‘“ ‘51..4.‘4 M..a)
ool Vb x> b (65,5l DY gae adg5 (sl
g dy Sl mals b SISl 65 5las o jls YL
i Casal g S gridols Lis 4 pae olend
gools Jals 1) laas s a5 SISl gl m! oS oo S8
I, SOlE)l 65,0laS b s e o loe 5 (il mlaws
ool o (65,0laS gl dnwsi (gl diiSu oo Sgups
Sl OY game sl (8B laceend s (pioran
as ol ol s oS SaS L o bl b alS
T N P N S 7T | L S KW % SN I

S 9liaS Adgs yu adaly o euisS bows il AAT)O as

VEF Lo o) o)leads YV 0,90 g hawone pole aclilad

'Y



i StiS Slads alal, oo haw Jale olsie 4y aal s sy il

DS o SaS g

oolaiwl als b as sl ¢ SO, (65,0laS gy A
E95 9§ S gradols Lias 4 ae oleend Slge
Febli> 5 (55)0aS dmmgs o il olml L b S
Aol Cawd Saeasds g5l 4 s j oo

39290 b Cudgazme 4y ax il gl (pl 0 ogdle @
dlbusl.m ) (_SLQ ob‘b 9 uLC}Uo‘ L.S)BT éao.} )0
52l s iz buld (590eiS mhaw (i) baie
28 Sl (J o ol €855 1E w0550 olee
53,08 50 andllae gl sl (Sae 850 ol 51 ST
0190 33 (gmyp ek )10 (g den sla o 4 LS
Ly Oless 5 3B gy p Ol 5 (GYeb Sy slo
Slolgiin 9 bCusguone (pl 4 axgi [0S o o0l)8
abal 5l peale g e S @ wlgioe ST Slikos )
) e T A./a—l)o ‘ng)gl.d.f uLx,JsJ Oy

RN R IR o o

d)‘}iwtzr“
Sl SeS S L olesle s ) allie opl Baus s

el 00,55 il o

References

Abid, M., 2015. The close relationship between
informal economic growth and carbon emissions in
Tunisia since 1980: The (ir) relevance of structural
breaks. Sustainable Cities and Society, 15, 11-21.
https://doi.org/10.1016/j.scs.2014.11.001.

Adetunji, C.O. and Osarenotor, O., 2021. Essential
Soil  Functions for Enhanced Agricultural
Productivity and Food Production. In Applied Soil
Chemistry (eds Inamuddin, M.I. Ahamed, R.
Boddula and T. Altalhi). https://doi.org/10.1002/
9781119711520.ch12

Agudelo, C., Rivera, B., Tapasco, J. and Estrada, R.,

LS SaS mbe (5,806 5 g anwss by slagsl & )b
G Wlgige p; Ololpidsy walllee @i 4 axg
el g (65,0l gylul b as SeS olas el
WS Gl |) G jlame 5

ol Bl gy Jb slocoles g 21 slaacl p olx! )
doaill @) alex 5l a8 zals 5 oly,5laS ael)e
w5 o b slaply 4 (o s 5 (Jlo DM
slacalaw slml Gyb 5l bl 65,9l @ys ¥
Sladg slp sl 5 ol pels sl ygds
S|

5 piymax syl sbeslen; aey T
2l sl 6ol 5 s yo> sl Bl ) 5yl ke s
0 ¥1 (655 b 4 (Sl

loan )b 0 pdhay008 sl il 5l ookl 4y 555 ¥
Sl pels g Jbo slaggie 2l &b 5l (55)0las
Fo 650eS g slas ks mgs g axws O
Elre n o)a sl ool wiaisse 6)lal slagtaces
Srore oIBl Gln aespe Cupae slajlBles
Lo jlagsme 25 Rl 5 (65 0lS

sbwl g Camjlasme I cbli> ol cogli F
5 ol ol sl sl el s lagies
Syl DS L 055

P e sl g bis gl alaaslp sl Y
CaieS 3gup 9 0 (ormb dshal 4 45 b O il g

&be

2003. Designing policies to reduce rural poverty and
environmental degradation in a hillside zone of the
Colombian Andes.World Dev. 31 (11), 1921-1931.
https://doi.org/10.1016/j.worlddev.2003.06.007

Akadiri, S.S., Bekun, F.V., Taheri, E., and Akadiri,
A.C., 2019. Carbon emissions, energy consumption
and economic growth: a causality evidence. Int. J.
Energy Technol. Policy. 15 (2-3), 320-336.
https://doi.org/10.1016/j.worlddev.2003.06.007.

Aktar, W., Sengupta, D. and Chowdhury, A., 2009.
Impact of pesticides use in agriculture: their benefits
and hazards, Interdiscipl Toxicol. 2 (1): 1-12

VEF Lo o) o)leads YV 0,90 g hawone pole aclilad

\YY



u‘)ls.o.b 9 Lsa'lf.a

https://doi.org/10.2478%2Fv10102-009-0001-7

Ali, A., 2004. Technological change in agriculture
and land degradation in Bangladesh: a case study,
Land Degrad. Dev. 15 (3) 283-298.
https://doi.org/10.1002/1dr.617

Al-Mulali, U., Ozturk, I. and Solarin, S.A., 2016.
Investigating the environmental Kuznets curve
hypothesis in seven regions: the role of renewable
energy. Ecol. Indic. 67, 267-282. https://doi.org/
10.1016/j.ecolind.2016.02.059.

Al-Mulali, U., Saboori, B. and Ozturk, 1., 2015a.
Investigating the environmental kuznets curve
hypothesis in vietnam. Energy Policy 76, 123—131.
https://doi.org/10.1016/j.enpol.2014.11.019.

Al-Mulali, U., Sheau-Ting, L. and Ozturk, 1., 2015b.
The global move towards internet shopping and its
influence on pollution: an empirical analysis.
Environ. Sci.Pollut. Res. Int. 22 (13), 9717-9727.
https://doi.org/10.1007/s11356-015-4142-2

Al-Mulali, U., Tang, C.F. and Ozturk, 1., 2015c.
Estimating the environment Kuznetscurve hypothesis:
evidence from latin america and the caribbean
countries. Renewable Sustain Energy Rev. 50, 918—
924, https://doi.org/10.1016/j.rser.2015.05.017

Alola, A.A., Yalginer, K., Alola, U.V. and Saint
Akadiri, S., 2019. The role of renewable energy,
immigration and real income in environmental
sustainability target. Evidence from Europe largest
states. Sci. Total Environ. 674, 307-315.
https://doi.org/10.1016/j.scitotenv.2019.04.163

Apergis, N. and Ozturk, I, 2015. Testing
environmental Kuznets hypothesis in Asian
countries.  Ecol. Indic. 52 (2), 16-22.

https://doi.org/10.1016/j.ecolind.2014.11.026

Arora, N.K., 2019. Impact of climate change on
agriculture production and its sustainable solutions.
Environ. Sustain. 2, 95-96. https://doi.org/
10.1007/342398-019-00078-w.

Arrow, K., Bolin, B., Costanza, R., Dasgupta, P.,
Folke, C., Holling, C., Jansson, B.O., Levin, S.,
Maler, K.G., Perrings, C. and Pemental, D., 1995.
Economic growth, carrying capacity, and the
environment. Ecol. Econ. 15 (2), 91-95.
https://doi.org/10.1016/0921-8009(95)00059-3

Astuti, R., 2021. Governing the ungovernable: The
politics of disciplining pulpwood and palm oil
plantations in Indonesia’s tropical peatland.
Geoforum 124, 381-391. https://doi.org/10.1016/
j.geoforum.2021.03.004

Ayinde, A., Ayansina, S., Ibrahim, S. and Oyebode,
D., 2021. Nexus between job stress and employees
retention in the agricultural development
programmes: evidence from Oyo state agricultural
development programme, Ethiopian Journal of
Environmental Studies & Management, Vol. 14 No.

1, pp. 59-73. doi: https://ejesm.org/doi/v14il.5

Bagliani, M., Bravo, G. and Dalmazzone, S., 2008.
A consumption-based approach to Environmental
Kuznets Curve using the ecological indicator. Ecol.
Econ. 65 (3),650-661. https://doi.org/10.1016/
j-ecolecon.2008.01.010

Baltagi, B.H., 2005. Econometric Analysis of Panel
Data. 3rd Edition, John Wiley & Sons Inc., New York.

Bekun, F.V., Alola, A.A. and Sarkodie, S.A., 2019.
Toward a sustainable environment: nexus between
CO2 emissions, resource rent, renewable and non
renewable energy in 16-EU countries. Sci. Total
Environ. 657, 1023—1029. https://doi.org/10.1016/
j.scitotenv.2018.12.104

Bellarby, J., Foereid, B. and Hastings, A., 2008.
Cool Farming: Climate impacts of agriculture and
mitigation potential.

Bello, A.K. and Abimbola, O.M., 2010. Does the
level of economic growth influence environmental
quality in Nigeria: a test of environmental Kuznets
curve (EKC) hypothesis. Pak. J. Soc Sci. 7 (4), 325—
329. DOI:10.3923/pjssci.2010.325.329.

Ben Jebli, M. and Ben Youssef, S., 2019.
Investigating  the interdependence  between
nonhydroelectric renewable energy, agricultural
value added, and arable land use in Argentina.
Environ. Model. Assess. 24 (5), 533-546.
https://doi.org/10.1007/s10666-018-9635-1

Bergstrom, T.C., Goodman, R.P., 1973. Private
demand for public goods. Am. Econ.Rev. 63 (3),
280-296.

Borucke, M., Moore, D., Cranston, G., Gracey, K.,
Tha, K., Larson, J.,, Lazarus, E.Morales, J.C.,
Wackernagel, M. and Galli, A., 2013. Accounting
for demand and supply of the Biosphere’s
regenerative capacity: the National Footprint
Accounts’ underlying methodology and framework.
Ecol. Indic. 24, 518-533. https://doi.org/10.1016/
j.ecolind.2012.08.005.

Boulatoff, C. and Jenkins, M., 2010. Long-term
nexus between openness, income and environmental
quality. Int. Adv. Econ. Res. 16 (4), 410-418.
https://doi.org/10.1007/s11294-010-9283-y

Caviglia-Harris, J.L., Chambers, D. and Kahn, J.R.,
2009. Taking the U out of Kuznets: a comprehensive
analysis of the EKC and environmental degradation.
Ecol. Econ.68 4), 1149-1159.
https://doi.org/10.1016/j.ecolecon.2008.08.006

Cerdeira Bento, J.P., 2014. The Determinants of
CO2 Emissions: Empirical Evidence From Italy (No.
59166). University Library of Munich, Germany.
https://mpra.ub.uni-muenchen.de/id/eprint/59166

Cervantes-Godoy, D. and Dewbre, J., 2010.
Economic importance of agriculture for poverty

VEF Lo o) o)leads YV 0,90 g hawone pole aclilad

YWY



i StiS Slads alal, oo haw Jale olsie 4y aal s sy il

reduction, OECD Food, Agriculture and Fisheries
Working Papers 23

Chhachhar, A.R., Qureshi, B., Khushk, G.M. and
Ahmed, S., 2014. Impact of information and
communication  technologies in  agriculture
development. J. Basic Appl. Sci. Res. 4 (1), 281-288.

Cleaver, K. and Schreiber, G., 1993. The Population,
Agriculture and Environment Nexus in Sub-Saharan
Africa. https://www.elibrary.imf.org/view/journals/
022/0029/002/article-A011-en.xml

Cornelia, P.G., 2014. True cost economics:
ecological footprint. Procedia Econ. Fin.8, 550-555.
https://doi.org/10.1016/S2212-5671(14)00127-0

Costanza, R., 2000. The dynamics of the ecological
footprint concept. Ecol. Econ. 32,341-345.
http://dx.doi.org/10.1016/S0921-8009(99)00150-0

Daly, H.E. and Farley, J., 2004. Ecological
Economics: Principles and Application. Island Press,
Washington, USA. https://islandpress.org/books/
ecological-economics-second-edition#desc

Das, S., Munshi, M.N. and Kabir, W., 2017. The
impact of ICTs on agricultural production in
Bangladesh: A study with food crops. SAARC J.
Agr. 14 (2), 78-89. https://doi.org/10.3329/
sja.v14i2.31247.

Davis, S.J. and Caldeira, K., 2010. Consumption-
based accounting of CO2 emissions. Proc. 107 (12),
5687-5692. https://doi.org/10.1073/
pnas.0906974107

Destek, M.A. and Ozsoy, F.N., 2015. Relationships
between economic growth, energy consumption,
globalization, urbanization and environmental
degradation in Turkey. Int. J. Energy Stat. 3 (04),
1550017. https://doi.org/10.1142/
S2335680415500179

Diao, X., Hazell, P.B., Resnick, D. and Thurlow, J.
2007. The Role of Agriculture in Development:
Implications for Sub-Saharan Africa, International
Food Policy Research Institute, [FPRI, Washington,
DC. https://ageconsearch.umn.edu/record/55405/
files/dsgdp29.pdf

Dietz, T., Rosa, E. and York, R., 2007. Driving the
human ecological footprint. Front.Ecol. Environ. 5
(1), 13—18. https://www jstor.org/stable/20440554

Dinda, S. and Coondoo, D., 2006. Income and
emission: a panel data-based cointegration analysis.
Ecol. Econ. 57, 167-181. https://doi.org/10.1016/
j.ecolecon.2005.03.028

Dorosh, P. and Thurlow, J., 2018. Beyond agriculture
versus non-agriculture: decomposing sectoral growth-
poverty linkages in five African countries, World
Development, Vol. 109, pp- 440-451.
https://doi.org/10.1016/j.worlddev.2016. 08.014

Dourandish, A., Ghorbani, M., mazhari, M. and
Abbasi, F., 2019. Identifying the Interaction between
Mechanization and Agricultural Employment in the
Agriculture Section (Case Study: Khorasan Razavi
Province). Agricultural Economics, 12(4), 127-148.
doi: 10.22034/iaes.2019.95624.1640

EIA (Energy Information Administration)., 2023.
https://www.eia.gov/totalenergy/data/annual/index.

php

Ewing, B., Moore, D., Goldfinger, S., Oursler, A.,
Reed, A. and Wackernagel, M., 2010. Ecological
Footprint Atlas 2010. Global Footprint Network,
Oakland. https://www.uky.edu/~tmute2/GEI-
Web/password-protect/GEI-readings/Ecological
Footprint Atlas 2010.pdf

Fakher, H. A. and Ahmed, Z., 2023. Does financial
development  moderate the link  between
technological innovation and environmental
indicators? An advanced panel analysis. Financial
Innovation, 9(1), 112. https://doi.org/10.1186/
s40854-023-00513-2

Fakher, H. A. and Inglesi-Lotz, R., 2022. Revisiting
environmental Kuznets curve: an investigation of
renewable and non-renewable energy consumption
role. Environmental science and pollution research,
29(58), 87583-87601.  https://doi.org/10.1007/
s11356-022-21776-9

Fakher, H. A., Ahmed, Z., Acheampong, A.O. and
Nathaniel, S.P., 2023. Renewable energy,
nonrenewable energy, and environmental quality
nexus: An investigation of the N-shaped
Environmental Kuznets Curve based on six
environmental indicators. Energy, 263, 125660.
https://doi.org/10.1016/j.energy.2022.125660

Fakher, H. A., Ahmed, Z., Alvarado, R., and
Murshed, M., 2022. Exploring renewable energy,
financial development, environmental quality, and
economic growth nexus: new evidence from
composite indices for environmental quality and
financial development. Environmental Science and
Pollution = Research, 29(46),  70305-70322.
https://doi.org/10.1007/s11356-022-20709-w

Fakher, H. A., Panahi, M., Emami, K., Peykarjou, K.
and Zeraatkish, S. Y., 2021a. Investigating marginal
effect of economic growth on environmental quality
based on six environmental indicators: does
financial development have a determinative role in
strengthening or  weakening this  effect?.
Environmental science and pollution research,
28(38), 53679-53699.  https://doi.org/10.1007/
s11356-021-14470-9

Fakher, H. A., Panahi, M., Emami, K., Peykarjou, K.
and Zeraatkish, S. Y. 2021. New insight into
examining the role of financial development in
economic growth effect on a composite
environmental quality index. Environmental science
and pollution research, 28(43), 61096-61114.
https://doi.org/10.1007/s11356-021-15047-2

VEF Lo o) o)leads YV 0,90 g hawone pole aclilad

YWY



u‘)ls.o.b 9 Lsa'lf.a

Fakher, H.A. and Murshed, M., 2023. Does financial
and economic expansion allow for environmental
sustainability? Fresh insights from a new composite
index and PSTR analysis. Journal of Environmental
Planning and Management, 1-24.
https://doi.org/10.1080/09640568.2023.2205997

FAO (Food and Agriculture Organization of the
United Nations)., 2023. https://www.fao.org/
faostat/en/#home

Fodha, M. and Zaghdoud, O., 2010. Economic
growth and pollutant emissions in Tunisia: an
empirical analysis of the environmental Kuznets
curve. Energy Policy 38 (2), 1150-1156.
https://doi.org/10.1016/j.enpol.2009.11.002

Frona, D., Szenderdk, J. and Harangi-Rékos, M.,
2019. The challenge of feeding the world.
Sustainability 11 (20), 5816. https://doi.org/10.3390/
sul1205816.

Galli, A., Kitzes, J., Niccolucei, V., Wackernagel,
M., Wada, Y. and Marchettini, N., 2012a. Assessing
the global environmental consequences of economic
growth through the Ecological Footprint. A focus on
China and India. Ecol Indic. 17, 99-107.
https://doi.org/10.1016/j.ecolind.2011.04.022

Galli, A., Wiedmann, T., Ercin, E., Knoblauch, D.,
Ewing, B. and Giljum, S., 2012b. Integrating
ecological, carbon and water footprint into a
‘Footprint Family’ of indicators: definition and role
in tracking human pressure on the planet. Ecol.Indic.
16, 100-112. http://dx.doi.org/10.1016/
j-ecolind.2011.06.017

GFN  (Global Footprint Network)., 2023.
https://www.footprintnetwork.org/.

Granger, C.W.J., 1969. Investigating causal relations
by econometric models and cross-spectral methods.

Econometrica 37 3), 424-438.
https://doi.org/10.2307/1912791
Gray, L.C. and Moseley, W.G., 2005. A

geographical perspective on poverty—environment
interactions.  Geogr. J. 171 (1), 9-23.
https://www.jstor.org/stable/3451384

Grossman, G. and Krueger, A., 1991. Environmental
Impacts of a North American Free Trade Agreement.
National Bureau of Economic Research,
Washington DC, Working Paper No. 3914.
https://www.nber.org/system/files/working_papers/
w3914/w3914.pdf

Gujarati, D.N., 2004. Basic Econometrics. 4th
Edition, McGraw-Hill Companies.
https://zalamsyah.staff.unja.ac.id/wp-
content/uploads/sites/286/2019/11/7-Basic-
Econometrics-4th-Ed.-Gujarati.pdf

Gupta, A., Ponticelli, J. and Tesei, A., 2021. Access
to Information, Technology Adoption and
Productivity: Large-scale ~ Evidence from

Agriculture in India. Technology Adoption and
Productivity: Large-scale  Evidence from
Agriculture in India. Available at SSRN:
https://ssrn.com/abstract=3335542.

Hervieux, MS. and Darné, O., 2014. Production and
consumption-based approaches for the
Environmental Kuznets Curve in Latin America
using Ecological Footprint. https://hal.archives-
ouvertes.fr/hal-00958692.

Hofstra, N. and Vermeulen, L.C., 2016. Impacts of
population growth, urbanisation and sanitation
changes on global human Cryptosporidium
emissions to surface water. Int. J. Hyg. Environ.
Health 219, 599-605. https://doi.org/10.1016/
j-1jheh.2016.06.005

Im, K.S., Pesaran, M.H. and Shin, Y., 2003. Testing
for unit roots in heterogeneous panels. J, Econ. 115,
53-74. https://doi.org/10.1016/S0304-4076(03)
00092-7

Johnson, J.M.F., Franzluebbers, A.J.,Weyers, S.L.
and  Reicosky, D.C., 2007. Agricultural
opportunities to mitigate greenhouse gas emissions.
Environ. Pollut. 150 (1), 107—124. https://doi.org/
10.1016/j.envpol.2007.06.030

Jorgenson, A.K. and Burns, T.J., 2007. The political-
Economic causes of change in the ecological
footprints of nations, 1991-2001. Soc. Sci. Res. 36,
834-853. https://doi.org/10.1016/j.ssresearch.
2006.06.003

Jorgenson, A.K. and Rice, J., 2005. Structural
dynamics of international trade and material
consumption: a cross-National study of the
ecological footprints of less developed countries. J.
World Syst. Res. 11, 57-77. http://dx.doi.org/
10.5195/jwsr.2005.393

Jorgenson, A.K., 2003. Consumption and
environmental degradation: across-national analysis
of the Ecological Footprint. Soc. Probl. 50, 374-394.
https://doi.org/10.1525/sp.2003.50.3.374

Kanemoto, K., Moran, D., Lenzen, M. and Geschke,
A., 2014. International trade undermines national
emission reduction targets: New evidence from air
pollution. Global Environ. Change 24, 52-59.
https://doi.org/10.1016/j.gloenvcha.2013.09.008

Kao, C., 1999. Spurious regression and residual-
based tests for cointegration in panel data. Journal of
Econometrics, 90(1): 1-44. https://doi.org/10.1016/
S0304-4076(98)00023-2

Kogo, B.K., Kumar, L. and Koech, R., 2021. Climate
change and variability in Kenya: a review of impacts
on agriculture and food security, Environment,
Development and Sustainability, 23(1) , 23-43. DOLI:
10.1007/s10668-020-00589-1

Kuznets, S., 1955. Economic growth and income
inequality. Am. Econ. Rev. 45 (1),1-28.

VEF Lo o) o)leads YV 0,90 g hawone pole aclilad

AR



i StiS Slads alal, oo haw Jale olsie 4y aal s sy il

https://www.jstor.org/stable/1811581

Lefore, N., Closas, A., Schmitter, P., 2021. Solar for
all: A framework to deliver inclusive and
environmentally sustainable solar irrigation for
smallholder agriculture. Energy Policy 154, 112313.
https://doi.org/10.1016/j.enpol.2021.112313.

Lenzen, M. and Murray, S.A., 2001. A modified
ecological footprint method and its application to
Australia. Ecol. Econ. 37 (2), 229-255.
https://doi.org/10.1016/S0921-8009(00)00275-5

Lenzen, M. and Murray, S.A., 2003. The Ecological
Footprint-Issue and Trends. TheUniversity of
Sydney, Sydney, ISA Research Paper 01-03
http://www.isa.org.usyd.edu.au/publications/docum
ents/Ecological Footprint Issues and Tr ends.pdf.

Levin, A., Lin, C.F. and Chu, C.S., 2002. Unit root
tests in panel data: asymptotic andfinite sample
properties. J. Econ. 108, 1-24.
https://doi.org/10.1016/S0304-4076(01)00098-7

Liu, J., Mooney, H., Hull, V., Davis, S.J., Gaskell,
J., Hertel, T. and Li, S., 2015. Systems integration
for global sustainability. Sci. 347 (6225).
https://doi.org/10.1126/science.1258832

Lopez-Feldman, A., 2014. Shocks, income and wealth:
do they affect the extraction of natural resources by
rural households? World Dev. 64, S91-S100.
https://doi.org/10.1016/j.worlddev. 2014.03.012

Maraseni, T.N. and Qu, J., 2016. An international
comparison of agricultural nitrous oxide emissions.
J. Cleaner Prod. 135, 1256-1266. https://doi.org/
10.1016/ jelepro.2016.07.035.

McCright, A.M. and Dunlap, R.E., 2000.
Challenging global warming as a social problem: An
analysis of the conservative movement's counter-
claims. Social problems, 47(4), 499-522.
https://doi.org/10.2307/3097132.

McGranahan, G., 2010. The Citizens at Risk: From
Urban Sanitation to Sustainable Cities. Earthscan.
http://library.yazd.ac.ir/dL/search/default.aspx?Ter

m=1042&Field=0&DTC=124

Milovanovic, S., 2014. The role and potential of
information technology in agricultural improvement.
Econ. Agr. 61 (2), 471-485. http://dx.doi.org/
10.22004/ag.econ.175295

Moran, D.D., Wackernagel, M., Kitzes, J.A.,
Goldfinger, S.H. and Boutaud, A., 2008. Measuring
sustainable development. Ecol. Econ. 32, 359-362.
https://sustainabledevelopment.un.org/content/docu
ments/801Measuring_sustainable development.pdf

Mostafa, M.M., 2010. Clustering the ecological
footprint of nations using Kohonen’sself- organizing
maps. Expert Syst. Appl. 37, 2747-2755.
https://doi.org/10.1016/j.eswa.2009.09.016

Mueller, B. and Mueller, C., 2016. The political
economy of the Brazilian model of agricultural
development: Institutions versus sectoral policy.
Quart. Rev. Econ. Finance. 62, 12-20.
https://doi.org/10.1016/j.qref.2016.07.012

Myers, K.S., Klein, S.A. and Reindl, D.T., 2010.
Assessment of high penetration of solar photovoltaics
in Wisconsin. Energy Policy 38 (11), 7338-7345.
https://doi.org/10.1016/j.enpol. 2010.08.008

Nana-Sinkam, S.C., 1995. Land and Environmental
Degradation and Desertification in Africa. UNECA.
https://hdl.handle.net/10855/19009

Nasrnia. F., Roshan Cheraghian. P. and Ashktorab.
N., 2022 ., Role of Agricultural Activities on
Environmental Degradation based on Ecological
Footprint in Selected MENA Countries, Strategic
Research Journal Of Agricultural Sciences and
Natural Resources,. Volume:7, Issue:1 Page(s): 79-
92. https://sid.ir/paper/1055017/en.

Nathaniel, S. P., Ahmed, Z., Shamansurova, Z. and
Fakher, H. A. 2024. Linking clean energy
consumption, globalization, and financial
development to the ecological footprint in a
developing country: Insights from the novel dynamic
ARDL simulation techniques. Heliyon, 10(5).
https://doi.org/10.1016%2F;j.heliyon. 2024.e27095

Nathaniel, S. P., Solomon, C. J., Ajide, K. B.,
Ahmed, Z. and Fakher, H. A., 2023. Striving towards
carbon neutrality in emerging markets: the combined
influence of international tourism and eco-friendly
technology. International Journal of Sustainable
Development & World Ecology, 30(7), 760-775.
https://doi.org/10.1080/13504509.2023.219583 1

Niccolucci, V., Tiezzi, E., Pulselli, F. and Capineri,
C., 2012. Biocapacity vs Ecological Footprint of
world regions: a geopolitical interpretation. Ecol.
Indic. 16, 23-30.  https://doi.org/10.1016/
j.ecolind.2011.09.002

Noferesti, M., 1999. Unit root and cointegration in
econometrics. Rasa Cultural Service Institute, Tehran.

Nunes, F., de Jesus Alves, L., de Carvalho, C., Gross,
E., de Marchi Soares, T. and Prasad, M., 2020. Soil as
a complex ecological system for meeting food and
nutritional security, Climate Change and Soil
Interactions. 229-269. https://doi.org/10.1016/B978-
0-12-818032-7.00009-6

Nwokoro, C.V. and Chima, F.O., 2017. Impact of
environmental ~ degradation on  agricultural
production and poverty in rural Nigeria. Am. Int. J.
Contemp. Res. 7, 2. https://www.aijcrnet.com/
journals/Vol 7 No 2 June 2017/2.pdf

Olanipekun, 1.0., Olasehinde-Williams, G.O. and
Alao, R.O., 2019. Agriculture and environmental
degradation in Africa: The role of income. Science
of the Total Environment, 692, 60-67.
https://doi.org/10.1016/j.scitotenv.2019.07.129

VEF Lo o) o)leads YV 0,90 g hawone pole aclilad

\Y#



u‘)ls.o.b 9 Lsa'lf.a

Olowu, G., Bein, M. and Olasehinde-Williams, G.,
2018. Examining the relationship between financial
development, sustainable economic opportunity and
ecological footprint in sadc countries. Appl. Ecol.
Environ. Res. 16 %), 7171-7190.
http://dx.doi.org/10.15666/acer/1605 71717190

Ozturk, 1. and Acaravci, A., 2010. CO2 emissions,
energy consumption and economic growth in
Turkey. Renewable Sust. Energy Rev. 14, 3220—
3225. https://doi.org/10.1016/j.rser.2010.07.005

Panayotou, T., 1993. Demystifying the
environmental Kuznets curve: turning a black box
into a policy tool. Environ. Dev. Econ. 2 (4), 465—
484. https://www.jstor.org/stable/44379189

Pedroni, P., 1997. Panel Cointegration; Asymptotic
and Finite Sample Properties of Pooled Time Series
Tests, with an Application to the PPP Hypothesis:
New Results. Indiana University, Working Paper.
https://www.jstor.org/stable/3533533

Pedroni, P., 1999. Fully modified OLS for
heterogeneous cointegrated panels and the case of
purchasing power parity. Working Paper in
Economics, Indiana University.
https://doi.org/10.1016/S0731-9053(00)15004-2

Pedroni, P., 2000. Fully modified OLS for
heterogeneous cointegrated panels. Non stationary
Panels. Panel Cointegration Dyn. Panels 15, 93—130.
https://doi.org/10.1016/S0731-9053(00)15004-2

Pedroni, P., 2001. Purchasing power parity tests in
cointegrated panels. Rev. Econ. Stat. 3 (A), 121 li.
https://www.jstor.org/stable/3211767

Pedroni, P., 2004. Panel cointegration: asymptotic
and finite sample properties of pooled time series
tests with an application to the PPP hypothesis.
Econ. Theory 20 (3), 597-625.
https://www.jstor.org/stable/3533533

Pendrill, F., Persson, U.M., Godar, J., Kastner, T.,
Moran, D., Schmidt, S. and Wood, R., 2019.
Agricultural and forestry trade drives large share of
tropical deforestation emissions. Global Environ.
Change 56, 1-10.  https://doi.org/10.1016/
j.gloenvcha.2019.03.002

Pesaran, H., 2004. General Diagnostic Tests for
Cross Section Dependence in Panels. CESifo
Working  Papers.  69.  10.2139/ssrn.572504.
https://doi.org/10.1007/s00181-020-01875-7

Rehman, A., Ma, H. and Ozturk, 1., 2020.
Decoupling the climatic and carbon dioxide
emission influence to maise crop production in
Pakistan. Air Qual., Atmos. Health. 13 (6), 695-707.
https://doi.org/10.1007/s11869-020-00825-7.

Rosa, E.A., York, R. and Dietz, T., 2004. Tracking
the anthropogenic drivers of ecological impacts.
Ambio 33 (8), 509-512. https://www.jstor.org/
stable/4315539

Rothman, D.S., 1998. Environmental Kuznets
curves—real progress or passing the buck? Ecol.
Econ. 25, 177-194. https://doi.org/10.1016/S0921-
8009(97)00179-1

Saboori, B., Sulaiman, J. and Mohd, S., 2012.
Economic growth and CO2 emissions in Malaysia: a
cointegration analysis of the environmental kuznets
curve. Energy Policy 51, 184-191. https://doi.org/
10.1016/j.enpol.2012.08.065.

Sadorsky, P., 2014. The effect of urbanization on
CO2 emissions in emerging economies. Energy
Econ. 41, 147-153. https://doi.org/10.1016/
j-eneco.2013.11.007

Salahuddin, M., Alam, K. and Ozturk, 1., 2016. The
effects of internet usage and economic growth on
CO2emissions in OECD countries: a panel
investigation. Renewable Sust. Energy Rev. 62,
1226-1235. https://doi.org/10.1016/j.rser.2016.
04.018

Salahuddin, M., Gow, J., 2014. Economic growth,
energy consumption and CO2 emissions in Gulf
Cooperation Council countries. Energy 73, 44-58.
https://doi.org/10.1016/j.energy.2014.05.054

Salinger, M.J., Stigter, C.J. and Das, H.P. 2000.
Agrometeorological  adaptation  strategies  to
increasing climate variability and climate change.
Agricultural and Forest Meteorology, 103(1- 2),
167-184. https://doi.org/10.1016/S0168-
1923(00)00110-6

Scherr, S.J. and McNeely, J.A., 2008. Biodiversity
conservation and agricultural sustainability: towards
a new paradigm of ‘ecoagriculture’landscapes.
Philos. Trans. R. Soc. Lond., Ser. B: Biol. Sci. 363
(1491), 477-494. https://doi.org/10.1098/
rstb.2007.2165

Seldeon, T.M. and Song, D., 1994. Environmental
quality and development: is there a Kuznets curve
for air pollution emissions? J. Environ. Econ.
Manage. 27 (2),147-152. https://doi.org/10.1006/
jeem.1994.1031

Shahbaz, M., Dube, S., Ozturk, I. and Jalil, A., 2015.
Testing the environmental Kuznets curve hypothesis
in Portugal. Int. J. Energy Econ. Pol. 5 (2), 475-481.
https://www.econjournals.com/index.php/ijeep/artic
le/view/1126

Shahiduzzaman, M. and Alam, K., 2012.
Relationship between CO2 emissions and income in
Australia: is there any evidence of an EKC? In:
Paper Presented at 41St Australian Conference of
Economists, 812 July, Melbourne.
http://ace2012.org.au/ACE2012/11 -

_Conference Papers/Conference Proceedings.aspx

Shahiduzzaman, M., Layton, A. and Alam, K., 2015.
Decomposition of energy-related CO2 emissions in
Australia: challenges and policy implications. Econ.
Anal.Policy 45, 100-111. https://doi.org/10.1016/

VEF Lo o) o)leads YV 0,90 g hawone pole aclilad

YWY



i StiS Slads alal, oo haw Jale olsie 4y aal s sy il

j.€ap.2014.12.001

Shahiduzzaman, Md. and Alam, K., 2014. A
reassessment of energy and GDP relationship: the
case of Australia. Environ. Dev. Sustain. 16, 323—
344. https://doi.org/10.1007/s10668-013-9479-4

Snyder, C.S., Bruulsema, T.W., Jensen, T.L. and
Fixen, P.E., 2009. Review of greenhouse gas
emissions from crop production systems and
fertilizer management effects. Agric. Ecosyst.
Environ. 133 (3—4), 247-266. https://doi.org/
10.1016/j.agee.2009.04.021

Solarin, S.A. and Al-Mulali, U., 2018. Influence of
foreign direct investment on indicators of
environmental degradation. Environ. Sci. Pollut.
Res. 25 (25), 24845-24859. https://doi.org/10.1007/
s11356-018-2562-5

Tarazkar,M., Kargar Dehbidi, N. and shokoohi,Z.,
2019. Estimating the ecological footprint of
agricultural production in D-8 Islamic countries,
Environmental Science, 16(4), 17-32. (In Persian
with English abstract)

Tietenberg, T. and Lewis, L., 2012 Environmental
and Natural Resource Economic, Pearson Education,
New Jersey.

Toth, G. and Szigeti, C., 2016. The historical
ecological footprint: from over-populationto over-
consumption.  Ecol. Indic. 60, 283-291.
https://doi.org/10.1016/j.ecolind.2015.06.040

Ulucak, R. and Bilgili, F., 2018. A reinvestigation of
EKC model by ecological footprint measurement for
high-, middle- and low-income countries. J. Clean.
Prod. 188, 144-157. https://doi.org/10.1016/
j.jclepro.2018.03.191

Vackar, D., 2012. Ecological footprint,
environmental performance and biodiversity: a
cross-national comparison. Ecol. Indic. 16, 40—46.
https://doi.org/10.1016/j.ecolind.2011.08.008

Van Pham, L. and Smith, C., 2014. Drivers of
agricultural sustainability in developing countries: A
review. Environ. Syst. Decis. 34 (2), 326-341.
https://doi.org/10.1007/s10669-014-9494-5.

Vermeulen, S.J., Campbell, B.M. and Ingram, J.S.1.,
2012. Climate change and food systems. Annu. Rev.
Agr. Econ. 37 (1), 195-222. https://doi.org/10.1146/
annurev-environ-020411-130608

Wackernagel, M. and Rees, W.E., 1996. Our
Ecological Footprint: Reducing Human Impact on the
Earth. New Society Publishers, Gabriola Island.
https://faculty.washington.edu/stevehar/footprint.pdf

Wackernagel, M., Monfreda, C., Schulz, N.B., Erb,
K.-H., Haberl, H. and Krausmann, F., 2004.
Calculating national and global ecological footprint
time series:resolving conceptual challenges. Land
Use Policy 21 (3), 271-278. https://doi.org/

10.1016/j.1andusepol.2003.10.006

Wackernagel, M., Schulz, N.B., Deumling, D.,
Linares, A.C., Jenkins, M., Kapos, V., Monfreda, C.,
Loh, J., Myers, N., Norgaard, R. and Randers, J.,
2002. Tracking the ecological overshoot of the
human economy. Proc. Natl. Acad. Sci. U. S. A.
99(14), 9266-9271. https://doi.org/10.1073/pnas.
142033699

Wang, S.S., Zhou, D.Q., Zhou, P. and Wang, Q.W.,
2011. CO2 emissions, energy consumption and
economic growth in China: a panel data analyses.
Energy Policy 39 ), 4870-4875.
https://doi.org/10.1016/j.enpol.2011.06.032

Watson, R. T. and Albritton, D.L. 2001. Climate
change 2001: synthesis report:[a report of the
Intergovernmental Panel on Climate Change]. IPCC
https://www.ipcc.ch/site/assets/uploads/2018/05/SY
R _TAR full report.pdf

WDI (World Development Indicators)., 2023.
https://databank.worldbank.org/home.aspx

WGI (Worldwide Governance Indicators)., 2023.
https://www.worldbank.org/en/publication/worldwi
de-governance-indicators

Wolde-Rufael, Y., 2009. Energy consumption and
economic growth: the experience of African
countries revisited. Energy Econ. 31 (2), 217-224.
https://doi.org/10.1016/j.eneco.2008.11.005

Wood, R. and Garnett, S., 2010. Regional
sustainability in Northern Australia-a quantitative
assessment of social, economic and environmental
impacts. Ecol. Econ. 69 (9), 1877-1882.
https://doi.org/10.1016/j.ecolecon.2010.05.006

York, R., Rosa, E.A. and Dietz, T., 2003. Footprints
on the earth: the environmental consequences of
modernity. Am. Sociol. Rev. 68 (2), 279-300.
https://doi.org/10.2307/1519769

York, R., Rosa, E.A. and Dietz, T., 2004. The
ecological footprint intensity of national economies.
J. Ind. Ecol. 8 (4), 139—154. https://doi.org/10.1162/
1088198043630487

York, R., Rosa, E.A. and Dietz, T., 2009. A tale of
contrasting trends: three measures of the ecological
footprint in China, India, Japan and the United
States. Am. Sociol.Rev. 15 (2), 134-146.
https://doi.org/10.5195/jwsr.2009.319

Zhai, P., Larsen, P., Millstein, D., Menon, S. and
Masanet, E., 2012. The potential for avoided
emissions from photovoltaic electricity in the United

States. Energy 47 (1), 443-450.
https://doi.org/10.1016/j.energy.2012.08.025
Ay ¢
£ A

—

W

VEF Lo o) o)leads YV 0,90 g hawone pole aclilad

YA



