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Reg models to separate the ve?riable Jsl al> 5o P9> 4>y Jsl al> 5o P93 4>y
export endogenous variable Stage 1 Stage 2 Stage 1 Stage 2
and openness variable
Hausman EC2SLS G2SLS Hausman EC2SLS G2SLS
L el BOD 5.12 0.0198  0.0122 2.33 0.1250  0.0884
S92 =0 NO 12.52%%* - - 2.19 0.5084  0.4249
Raw agriculture exports CH4 11.31 0.7186  0.7188 2.48 0.4021  0.1869
N o BOD 3.00 0.0053  0.0079 1.39 0.0740  0.1930
< Yo NO 15.38%* - - 3.75 0.5274  0.3260
Legume CH4 17.13%* ; ; 1.31 05211  0.4896
b ] BOD 2.92 0.0241  0.0102 2.43 0.1102  0.1252
e NO 13.21%** - - 0.82 0.4643  0.2877
Beverages CH4 19.87 0.7190 0.7185 2.21 0.4162  0.2214
N . BOD 2.64 0.0030  0.0085 2.43 0.1102  0.1252
ST IO NO 19.77* - - 0.82 0.4643  0.2877
vegetable and animal oil CH4 14.73%* ) ) 291 0.4162 0.2214
o BOD 0.40 0.0252  0.0061 2.70 0.1254  0.0900
okl NO 13.02 0.7588  0.7600 2.76 05130  0.4216
Openness CH4 12.77 0.7195  0.7202 1.85 0.4090  0.1888

Note: Variables are in Logarithm forms. Z statistics are in parentheses. *, **, *** represent significant at 1, 5, and 10 percent level
respectively

Con § bz (59 (55,9LiS B WY gasmo Ol pdlo Ol 1 (o I Jools gl -2 Jgaa

Source: Research findings
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Table 2- Results of raw agricultural product exports effects on environment

wly oo
Dependent variable

QB arwgi g HouiS diged

S (5 priio Development countries Developing countries
Independent variables Methane Nitrous BOD Methane Nitrous BOD
G2SLS FE EC2SLS EC2SLS EC2SLS EC2SLS
Pl 655l SV garms ol 0.01 2.27 0.01 0.20%* 0.31* -0.03
Raw agriculture export (0.03) (1.07) (0.65) (2.51) (4.07) (-1.64)
&, GDP 0.82* 3.09 -0.04” -1.03 -0.96 0.17
Per capita GDP (2.75) (1.60) (-1.97) (-1.15) (-1.08) (1.10)
3N 0.95* 1.60* -0.00 0.78** 0.81** 0.07
Education (31.99) (25.20) (-0.18) (2.23) (2.33) (1.06)
Cymez oS 0.02 2.23 -0.04™ -0.33 -0.30* -0.12*
Population density (0.19) (1.30) (-2.50) (-2.86) (-3.05) (-3.51)
B 6 wlo s -0.08 -0.45 0.00 -0.00 -0.00 0.00**
FDI (-1.02) (-2.33) (0.29) (-0.05) (-0.43) (2.40)
e Cuna> 0.50* 4.67 0.02 0.08 0.57** -0.13***
Urban population (2.93) (1.06) (0.78) (0.26) (2.02) (-1.83)
S59WES i o338 b)) 0.00 -0.00 -0.00" -0.00 0.00 0.00*
Agriculture value added (0.27) (-0.18) (-4.84) (-0.15) (0.96) (-3.49)
GDP(2) 0.29* -1.36 -0.00 0.12** 0.11** -0.01
(2.76) (-0.83) (-0.11) (-2.15) (1.96) (-1.02)
el jlade -27.63* -44.54* -1.30* -11.04* -14.64* -1.64**
Constant (-8.95) (-1.43) (-4.40) (-2.82) (-3.84) (-2.22)
N clialio sl 432 432 432 552 552 552
A o)L 1081.23" 1803.56" 43.32" 102.78" 115.68" 36.51"
Wald Stat

Source: Research findings
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*, ** *** represent significant at 1, 5, and 10 percent level respectively
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Table 3- The results of legumes exports component on environment

Lamlly yuile
Dependent variable

Q8L arwgi g HouiS diged

i Development countries Developing countries
Independent variables Methane Nitrous FE BOD Methane Nitrous BOD
FE G2SLS EC2SLS EC2SLS G2SLS
(o 9 Sis ) Yo -0.59 -0.76 -0.00 0.03 -0.05 -0.01
Legumes (-1.72) (-1.51) (-0.15) (0.89) (-1.21) (-0.30)
4l GDP(-1) 2.51** 3.92*%* -0.04 0.98 -0.60 0.02
Per capita GDP(-1) (1.93) (2.08) (-1.85) (1.09) (-0.66) (0.11)
il 0.95* 1.51* -0.00 1.99* 2.51* 0.40*
Education (26.96) (29.72) (0.17) (3.97) (4.79) (4.29)
Carez oS5 1.13 3.95%* -0.03** -0.51* -0.37* -0.09*
Population density (0.86) (2.07) (-2.26) (-11.98) (-9.16) (-7.01)
B mitane ()5 wloyw -0.27** -0.39** 0.00 0.01 0.02 0.00
EDI (-2.10) (-2.10) (0.39) (0.86) (1.55) (0.98)
G Capmo 5.10%** 5.10 0.02 -0.80 0.48* -0.09***
Urban population (1.73) (1.20) (0.68) (-5.05) (3.13) (-1.93)
S59WES i o338 b)) -0.00 -0.00 -0.00* 0.00* 0.00* -0.00*
Agriculture value added (-1.47) (-1.28) (-4.26) (4.76) (3.79) (-2.84)
GDP(2) 0.042 -1.43 -0.00 -0.01 0.70 -0.00
(0.40) (1.52) (-0.27) (-0.24) (1.22) (-0.02)
el jlade -64.67* -57.45%** -1.27* -20.15* -22.44* -2.92*
Constant (-2.88) (-1.77) (-4.30) (-5.80) (-6.57) (-3.43)
N clialis slass 432 432 432 552 552 552
Ay o)l 2373.47* 1935.24* 43.06* 576.75* 614.39* 97.33*
Wald stat

Note: Variables are in Logarithm forms. Z statistics are in parentheses. *, **, *** represent significant at 1, 5, and 10 percent level
respectively

Source: Research findings
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Table 4- The results of beverages exports on environment

dmly paiio
JEno (5l paiio W8l drwgi (5l 9ulS diged axwgi Jlv y3 (5o )9ulS diged
Independent variables Development countries Developing countries
Methane Nitrous FE BOD Methane Nitrous BOD
EC2SLS EC2SLS Ec2sls Ec2sls G2SLS
[PRRWAR -0.06 -1.71 -0.01 -0.13 -0.04 0.00
Beverages (-1.00) (-1.47) (-0.86) (-1.67) (-0.83) (0.10)
&l GDP(-1) 0.72** 71.72%* -0.03 -0.72 -1.03 0.16
Per capita GDP(-1) (2.39) (2.11) (-1.02) (-0.67) (-1.16) (0.93)
3 0.96* 1.59* 0.00 0.36 0.30 0.11***
Education (31.73) (23.06) (0.18) (0.92) (0.91) (1.82)
Cumez oSy -0.01 3.48*** -0.03** -0.49* -0.49* -0.08*
Population density (-0.13) (1.70) (-2.43) (-3.66) (-4.58) (-2.75)
B it (5)35 4lo yus -0.10 -0.58** 0.00 -0.01 -0.00 0.00***
FDI (-1.20) (-2.39) (0.14) (-0.80) (-0.66) (1.66)
RS oo 0.35 4.57 0.02 -0.21 0.47 -0.09
Urban population (1.62) (0.92) (0.47) (-0.51) (1.44) (-0.81)
S59WES i o338 b)) 0.00 -0.00 -0.00* -0.00 0.00 -0.00*
Agriculture value added (0.22) (-1.52) (-3.80) (-0.55) (0.09) (-3.12)
GDP(2) 0.29* 1.25 0.00 0.11 0.10*** -0.01
(2.80) (0.44) (0.14) (1.57) (1.79) (-0.73)
ol jlade -25.46* -135.58*** -1.46* -8.08** -9.41* -2.29*
Constant (-6.84) (-1.77) (-3.90) (-1.84) (-2.61) (-3.46)
N clialis slass 432 432 432 552 552 552
Ay o)l 1082.93* 1399.50* 42.11* 69.76* 82.43* 32.42*
Wald stat

Note: Variables are in Logarithm forms. Z statistics are in parentheses. *, **, *** represent significant at 1, 5, and 10 percent level
respectively

Source: Research findings
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1- Levin- Lin- Chow (LLC)
2- Fisher Type
3- Missing Value
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Table 5- The results of animals and plant oil exports on environment

dnly yaiio
Dependent variable
o (51 yoie Bl argi b jouiS diged arngi Jb 53 (5o )9S diges
Independent variables Development countries Developing countries
Methane Nitrous FE BOD Methane  NitrousNEC2 BOD
FE G2SLS Ec2sls SLS G2SLS
s 5 ofs) 0.41 -0.69 -0.00 -0.13 -0.04 -0.00
Qil (-0.97) (-1.15) (-0.14) (-1.07) (-0.83) (-0.10)
4l GDP(-1) 2.46%** 4.02%* -0.04%** -0.72 -1.03 0.16
Per capita GDP(-1) (1.85) (2.10) (-1.91) (-0.67) (-1.16) (0.93)
3N 0.95* 1.51* -0.00 0.37 0.27 0.11***
Education (26.99) (29.79) (-0.16) (0.92) (0.91) (1.82)
Cumez o515 151 -5.09*** -0.03** -0.49* -0.49* -0.08*
Population density (0.78) (1.83) (-2.14) (-3.66) (-4.58) (-2.75)
B it (5535 4lo yus -0.29** -0.42** 0.00 -0.01 -0.00 0.00***
EDI (-2.26) (-2.24) (0.37) (-0.80) (-0.66) (1.66)
A Came> 9.02%** 12.02 0.03 -0.21 0.47 -0.09
Urban population (1.67) (1.54) (0.81) (-0.51) (1.44) (-0.81)
Sl s o938l Lij) -0.00 -0.00 -0.00* -0.00 0.00 -0.00*
Agriculture value added (-0.78) (-0.75) (-4.95) (-0.55) (0.09) (-3.12)
GDP(2) 0.51 -1.05 -0.00 0.11 0.10*** -0.01
(0.43) (-0.62) (-0.18) (1.57) (1.79) (-0.73)
ol e -81.23** -93.73 -1.29 -8.08** -9.41* -2.29*
Constant (-1.98) (-1.58) (-3.33) (-1.84) (-2.61) (-3.46)
N clalio sl 432 432 432 552 552 552
Ay o)le 2393.89* 1968.22* 43.16* 69.76* 82.43* 32.42*
Wald stat

Note: Variables are in Logarithm forms. Z statistics are in parentheses. *, **, *** represent significant at 1, 5, and 10 percent level
respectively

Source: Research findings
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Table 6- The results of row agricultural exports on environment with entrance openness variable

Ll yuile
Dependent variable

QB arwgi g HouiS diged

i Development countries Developing countries
Independent variables Methane Nitrous BOD Methane Nitrous BOD
G2SLS EC2SLS EC2SLS EC2SLS EC2SLS EC2SLS
pB (65)9liS” Y guars 0.00 -0.34 0.02 0.197** 0.29*** -0.03
Raw agriculture export (0.02) (-1.33) (1.44) (2.41) (3.96) (-1.73
LBl 353l 0.44 1.62 0.01 0.02 0.01 -0.00
Economic openness (1.07) (1.56) (-0.22) (-0.31) (-0.20) (-0.16)
&y GDP(-1) 0.60 -1.11* -0.04* -1.03 -0.97 0.17
Per capita GDP(-1) (1.51) (-1.78) (-1.90) (-1.15) (-1.09) (1.10)
3 0.95* 1.56* 0.00 0.76** 0.78** 0.07
Education (32.17) (36.09) (0.40) (2.17) (2.25) (1.06)
Curox oS5 -0.01 -0.14 -0.04 -0.34* -0.31* -0.12*
Population Density (-0.09) (-0.79) (-2.48) (-2.89) (-3.11) (-3.51)
B it (5535 4lo yus -0.11 -0.18 0.00 -0.00 -0.00 0.00**
EDI (-1.36) (-1.40) (0.20) (-0.04) (-0.42) (2.40)
A Came 0.36* -0.47 0.02 0.08 S57** -0.13*
Urban population (1.85) (-1.39) (0.73) (0.26) (2.01) (-1.83)
SighiS i o398l 53] 0.00 0.00 -0.00* -0.00 0.00 -0.00*
Agriculture value added (0.26) (0.48) (-4.59) (-0.17) (0.93) (-3.47)
GDP(2) 0.32* 0.57* 0.00 0.12** 0.11** -0.01
(2.93) (3.05) (0.06) (2.13) (1.96) (-1.02)
ol Hlade -27.29* -20.95* -1.32* -10.81* -14.33* -1.037
Constant (-8.67) (-3.89) (-4.31) (-2.76) (-3.76) (-1.80)
N clalie sl 432 432 432 552 552 552
Ay 305 1086.22* 1349.86* 42.90% 102.38* 114.51% 36.51*
Wald stat

Note: Variables are in Logarithm forms. Z statistics are in parentheses. *, **, *** represent significant at 1, 5, and 10 percent level
respectively

Source: Research findings

Loy oee 3kl 51 ey (gl g0 )3 9 20,5 Shodtas oy
Ao (i ol Glsle b oyl 5 b canlis )3
23,5

Gyae g g 3 g pasuie sl bl @y L (o
oS 2l 05 plo g o (A5 0 pis (olend (sladgS S I
03,5 (o iy Mg slog 4 Gy be (Sogll il sl
235 s

ok o) ol 3 52 laings 5 Slallls aiels (g
9485 )y oy 050 5 (2l Oyl Il ple g 0nd
B )b drwg ) Cuj e b Bl alacanlis
23,8 3l

s o adly 1isle

SipiS Lisu 0 aS b V¥ pame ple (K0 @)le 4
gy bama (391 )3 (6 yiane i Alg oo igd oo ol
o lg e dy50 cpl g Al dtEl drwg Jb j0 glaiS jo

Ol g L 2 Gile g pliagd sladgS Gy Lil33l s
sl

Je g Jlo )3 sy iS > S pl 4 d2gi bg) (ol ]

)b sy glgl il (it Sl Gl Cows 4 &S >

e Slplae (Bl e (ol )3 g 0ad Cgacme ()15

ol o cle o (18 2 lplo Lol ol gj)lis
100,50 &l Buizd gl sbuoly o 5 clbleiidny

15U U5 33,5 M5 (65,5l i ol olos dnwgs s (il

o Comj by (65)5LiS i Pl Y guaee Lo ]



1395 ,leg « Lo louis 30wl ¢ g 3y3LisS dnungi g Sbadl a4y pii 08

B yiio o Liamn] (39031 U3 =7 Jga
Table 7- The results of variable stationary test

AL drwgi (Sl 9l 09,5

arwg Jby 5 (59l 09,5

Vu’_'-‘b"“'l" Development countries Developing countries
arables LLC Fisher LLC Fisher
Ln bod emission -3.51* - -8.78* -

LN NO emission -4.31* - -11.89* -
LNCH4emission -4.27* - -19.80* -
P (jyaliS Y gae -5.34* - - 218.37*
Raw agriculture export
4l GDP(-1) 9.71* : 5.15* .
Per capita GDP(-1)
i 5,15 ; ; 137.79*
Education
Comex o515 -5.34* - -3.43* -
Population Density
L;?)B oo d)‘f 4'.’.L")"“J -4.84* - - 259.10*
FDI
SRS Sopad -5.91% - - 177.24*
Urban population
LS').)ﬁL‘zS u*‘-"-’ °"9)§l u:’)')‘ -4.80x104* _ _ 140.70*
Agriculture value added
Ao 221 e 5.35% . 5.09% :
GDP(2)
i85 100 8 55 565815 sluss 8.57* ) -1.00x10%% }
LN TRAC
e -49.95% . 5.97% .
LN LAND

*, ** *** represent significant at 1, 5, and 10 percent level respectively

Source: Research findings
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