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Table 1 Details of the Variables
	Sl.No.
	Variable Name
	Representation
	Source
	Measurement Unit

	1
	Carbon Dioxide
	CO2
	BPSTAT
	Million Tonnes

	2
	Crude oil
	CO
	BPSTAT2024
	Annual Growth Rate Percentage

	3
	Nuclear Energy Consumption
	NEC
	BPSTAT2024
	Annual Growth Rate Percentage

	4
	Economic Policy Uncertainty
	EPU
	EPU 
2024
	World uncertainty index

	5
	Gross value added in Agricultural sector
	AGGVA
	World Bank 2024
	Percentage of GDP

	6
	Gross value added in Manufacturing sector
	MANGVA
	World Bank 2024
	Percentage of GDP

	7
	Gross value-added in-Service sector
	SERGVA
	World Bank 2024
	Percentage of GDP



Table 2 Descriptive Statistics
	Country/
Variables
	CO2
	AGGVA
	MANGVA
	SERGVA
	CO
	NEC
	EPU

	Brazil
	402.34
	5.24
	13.99
	59.97
	2045.54
	0.098
	132.49

	Canada
	576.32
	1.30
	27.17
	44.87
	2195.44
	0.875
	162.58

	China
	7058.51
	12.90
	8.58
	43.09
	7766.07
	0.990
	134.94

	France
	358.71
	1.91
	17.27
	67.98
	1773.31
	3.91
	163.31

	Germany
	835.13
	0.850
	12.31
	59.79
	2521.56
	1.28
	141.89

	India
	1579.93
	20.03
	19.66
	43.86
	2984.61
	0.21
	73.25

	Japan
	1226.96
	1.05
	15.80
	58.12
	4873.97
	1.92
	105.81

	South Africa
	447.12
	2.66
	17.92
	61.55
	487.24
	0.11
	0.37

	South Korea
	526.00
	3.31
	16.52
	53.38
	2276.37
	1.17
	122.08

	UK
	529.60
	0.80
	25.78
	69.33
	1634.61
	0.73
	155.92

	US
	5644.21
	0.81
	11.55
	57.00
	1863.71
	7.62
	126.08






Table 3 Pesaran’s Cross-sectional Dependency Test
	Variables
	CD-Test
	Mean(ρ)
	Mean(ρabs)

	LCO2
	6.985***
	0.16
	0.63

	LAGGVA
	32.619***
	0.77
	0.77

	LMANGVA
	21.526***
	0.51
	0.66

	LSERGVA
	26.224***
	0.62
	0.68

	LCRDOIL
	4.351***
	0.1
	0.7

	LNE
	5.923***
	0.14
	0.44

	LEPU
	12.341***
	0.43
	0.56



Table 4 CADF panel unit root test
	Variables
	Level
	1st Difference

	LCO2
	-2.176***
	1.198

	LAGGVA
	-2.023
	-3.522***

	LMANGVA
	-1.999
	-2.499***

	LSERGVA
	-2.002
	-2.868***

	LCO
	-1.423
	-2.795***

	LNEC
	-1.205
	-2.488***

	LEPU
	-1.867
	-2.159***


Note: *, **, and ***are for 10, 5 and 1% statistical significance levels
Table 5 Slope Homogeneity Test
	
	LAGGVA
	LMANGVA
	LSERGVA

	Delta
	17.086***
	10.353***
	11.636***

	Adj.Delta
	18.889***
	11.451***
	12.864***


* ≤ 10%,  ** ≤ 5%, *** ≤ 1% significance levels
Table 6 Panel Co-Integration Statistics
	
	Model 1
	Model 2
	Model 3

	Statistics
	Coefficients
	Coefficients
	Coefficients

	Panel v-Statistic
	-1.7244*
	0.3879#
	-0.8607#

	Panel rho-Statistic
	2.9163#
	0.5059#
	0.9335#

	Panel PP-Statistic
	0.2289#
	-1.9865***
	-0.1666**

	Panel ADF-Statistic
	-1.3666*
	-2.865***
	-0.2615*

	Group rho-Statistic
	1.736**
	1.1283#
	1.1858#

	Group PP-Statistic
	-1.8047*
	-2.5847***
	-2.1858***

	Group ADF-Statistic
	-1.3593*
	-2.7242***
	-1.8828**


* ≤ 10%,  ** ≤ 5%, *** ≤ 1% significance levels, #→not significant

Table 7 Panel ARDL Result
	Variables
	Long Run

	 
	Model-1
	Model-2
	Model-3

	C
	-0.0891***
	-0.7321#
	-0.0340**

	LAGGVA
	-0.1634*
	 
	 

	LMANGVA
	 
	0.1535***
	 

	LSERGVA
	 
	 
	0.5387***

	LCRDOIL
	1.6978***
	0.9300***
	1.2795***

	LNE
	0.0779***
	0.1343***
	0.1584***

	LEPU
	-0.0122**
	-0.0710#
	-0.1930***

	 
	Short Run

	ECT (-1)
	-0.1524***
	-0.1768***
	-0.1372***

	D(LAGGVA)
	-0.0513#
	 
	 

	D(LMANGVA)
	 
	0.1383*
	 

	D(LSERGVA)
	 
	 
	0.50081***

	D(LCRDOIL)
	0.5446***
	0.5144***
	0.5437***

	D(LNE)
	-0.0725***
	-0.2351**
	-0.0163**

	D(LEPU)
	0.0240**
	0.0020#
	0.0134*


* ≤ 10%,  ** ≤ 5%, *** ≤ 1% significance levels, #→not significant

Table 8 Long-run Elasticities (DOLS)
	Variables
	Co-efficient
	t-statistics

	Model 1: Dependent Variable LCO2

	LAGGVA
	-0.1508***
	-2.1449

	LCO
	0.9047***
	12.108

	LEPU
	-0.0209**
	-2.2533

	LNEC
	-0.0244#
	-1.1924

	Model 2: Dependent Variable LCO2

	LMANGVA
	0.0395**
	1.05873

	LCO
	1.0383***
	25.0436

	LEPU
	-0.0561***
	-5.1942

	LNEC
	0.0302**
	2.26073

	Model 3: Dependent Variable LCO2

	LSERGVA
	1.4661***
	-2.0165

	LCO
	1.1347***
	14.2004

	LEPU
	0.0048#
	0.40969

	LNEC
	-0.0336*
	-1.4365


* ≤ 10%,  ** ≤ 5%, *** ≤ 1% significance levels, #→not significant

Table 9 Panel Non-Causality Test (Dumitrescu and Hurlin)
	Null Hypothesis
	W.Stat
	Z. Stat
	P-values
	Direction of Causation

	LCO2  LAGGVA
	3.0622
	1.1999
	0.2301
	LAGGVA LCO2

	LAGGVA LCO2
	3.3882
	1.6483
	0.0993
	

	LCO2 LMANGVA
	5.5212
	4.4464
	0.1063
	LMANGVA LCO2

	LMANGVA LCO2
	3.4133
	1.6150
	0.0000
	

	LCO2 LSERGVA
	3.9864
	2.4892
	0.2653
	LSERGVA LCO2

	LSERGVA LCO2
	2.9996
	1.1138
	0.0128
	

	LCO2 LCO
	3.8561
	2.3789
	0.0174
	LCO2 LCO

	LCOLCO2
	4.1096
	2.7358
	0.0062
	

	LCO2 LNEC
	7.8764
	8.0137
	0.0000
	LCO2LNEC

	LNEC LCO2
	2.2750
	0.1481
	0.8822
	

	LCO2 LEPU
	6.0811
	5.5119
	0.0000
	LEPULCO2

	LEPU LCO2
	3.5111
	1.8931
	0.0583
	



