Appendix A1: Descriptive statistics for developed, developing and emerging countries.
	Variables
	Mean
	St.Dev
	Min
	Max

	Descriptive statistic for developed countries 

	[bookmark: _GoBack]Energy Consumption per capita(EC)
	4252.881
	2449.758
	109.336
	18178.1

	Carbon emissions per capita (CO2)
	8.99
	4.527
	0.201
	27.431

	GDP Per capita 
	36641.15
	20385.19
	4331.57
	111968

	Financial development (FD-Pvt)
	104.476
	48.633
	0.186
	312.027

	Trade open (TO)
	87.751
	54.038
	16.014
	423.986

	Gross national expenditure (NE)
	98.639
	7.668
	63.953
	120.672

	Merchandise trade (MT)
	63.974
	34.915
	13.557
	180.891

	Population(POP)
	3.07e+07
	5.58e+07
	53.532
	3.30e+08

	labor force (LF)
	1.52e+07
	2.84e+07
	141965
	1.60e+08

	Urban Population(UPOP)
	2.36e+07
	4.46e+07
	231255
	2.70e+08

	Capital (FCAP)
	22.362
	3.814
	11.519
	37.362

	Saving
	22.236
	6.105
	3.137
	41.691

	Infrastructure (INFRUS)
	68.435
	51.257
	0.000
	172.179

	Descriptive statistic for Developing countries

	Energy Consumption per capita(EC)
	1766.268
	2655.47
	0.000
	21959.4

	Carbon emissions per capita (CO2)
	3.651
	6.604
	0.000
	70.136

	GDP Per capita 
	6746.701
	11163.32
	115.794
	94903.2

	Financial development (FD-Pvt)
	36.622
	82.45
	0.001
	4610.82

	Trade open (TO)
	85.144
	52.128
	0.021
	531.737

	Gross national expenditure (NE)
	107.84
	20.926
	49.315
	444.751

	Merchandise trade (MT)
	65.823
	46.722
	4.11
	986.647

	Population(POP)
	3.54e+07
	1.40e+08
	9003
	1.40e+09

	labor force (LF)
	1.74e+07
	7.33e+07
	32066
	7.90e+08

	Urban Population(UPOP)
	1.59e+07
	5.56e+07
	3661
	8.00e+08

	Capital (FCAP)
	22.587
	11.302
	-2.424
	219.069

	Saving
	21.889
	15.448
	-236.227
	124.17

	Infrastructure (INFRUS)
	40.959
	49.63
	0.000
	249

	Descriptive statistic for Emerging countries

	Energy Consumption per capita(EC)
	2565.77
	3812.566
	115.477
	21959.4

	Carbon emissions per capita (CO2)
	7.016
	11.386
	.146
	70.136

	GDP Per capita 
	9960.727
	14194.19
	399.484
	72671

	Financial development (FD-Pvt)
	51.378
	36.996
	9.162
	166.504

	Trade open (TO)
	64.09
	39.767
	13.753
	220.407

	Gross national expenditure (NE)
	98.085
	9.394
	52.801
	115.266

	Merchandise trade (MT)
	55.432
	36.007
	9.052
	192.123

	Population(POP)
	1.64e+08
	3.20e+08
	476445
	1.40e+09

	labor force (LF)
	0.001
	0.001
	0.001
	0.001

	Urban Population(UPOP)
	7.27e+07
	1.23e+08
	442074
	8.00e+08

	Capital (FCAP)
	22.957
	6.179
	11.961
	45.515

	Saving
	25.335
	9.442
	8.585
	60.329

	Infrastructure (INFRUS)
	52.087
	54.537
	0.000
	215


Notes: Mean denotes average, Std. Dev denotes standard deviation. Min and  Max represent the minimum and maximum, respectively.

Appendix Table A2: Summary of empirical findings on the finance–energy nexus
	N0
	Authors (Year)
	Countries/  Region
	Variables
	Data
	Methods/ Models 
	Finding/ Relationship 


	1
	Mielnik and Goldemberg {2003}
	20 developing countries
	1. FDI
2. Energy intensity
	Annual time-series data 
1. World Resource Institute (EG) 
2. World Bank (EC, FDI)
	1. Regression analysis
	1. Negative relationship between foreign direct investment (FDI) and Energy intensity



	2
	Sadorsky {2010}
	22 Emerging countries
	1. FD
2. EC
3. EG
4. Energy price
	1960-2006
Annual panel data 1.WorldBank (EC, EG, price) 
2. Financial structural database (FD)
	1. Generalized method of
moments (GMM) regression
	1. FD, EC, and  EG are (0) 
2. Positive relationship between FD and EC

	3
	Sadorsky {2011}
	9 Central and Eastern Europe countries
	1. FD
2. EC
3. EG
4. Energy price 
	1996-2006
Annual panel data 1.WorldBank (EC, growth, price) 
2. Financial structural database (FD)
	1. Bond test
2. GMM regression
	1.  FD, EC, and  EG are (0)
2. Positive relationship between FD and EC

	4
	Shahbaz and Lean {2012}
	Tunisia
	1.FD 
2. EC
3. EG
4.Industrialization 
5. UR
	1971-2008
Annual time-series data from World Bank
	
	1. NP test
2. ARDL test            3. Johansen test 
4. Granger test
	1.  FD, EC, and  EG are 1 (1) 
2. Cointegration relationship between variables 
3. Bi-directional causality between FD and EC

	5
	Al-Mulali and Sab {2012}
	30 SAA countries
	 1.DCPS(FD)
2. EC
3. EG
4. CO2 
5. Investment
	1980-2008
Annual panel data from the World Bank
	1.IPS test, ADF–Fisher test 
2. Pedroni test 3. Panel Granger test
	1. FD, EC, and  EG are 1(1) 
2. Cointegration relationship between them 
3. Bidirectional causality between FD and EC
4. FD positively effects EC

	6
	Al-Mulali and Sab {2012}
	19 countries
	1.DCPS(FD) 
2. DCPC(FD)
3. EG
4. CO2 

	1980-2008
Annual panel data 1.WorldBank(Finance, growth) 
2. Energy Information Administration (EC, CO2)
	1. IPS test, ADF-Fisher test, PP-Fisher test            2. Pedroni test        3. VECM
	1.  FD, EC, and  EG are 1(1) 
2. Cointegration relationship between them 
3. EC passively effects FD and EG
3. One-way causal relationship EC and FD   4. EC positively affect BM(Broad money) 
5. No causality between FD and EC

	7
	Islam et al. {2013}
	Malaysia
	1.FD 
2. EC
3. EG
4. Population
	1971-2009
Annual time-series data from the World Bank
	1. NP test           2. ARDL test      3. Granger test
	1. FD,  EC and  EG are (0) 
2. Cointegration relationship between them 
3. Bidirectional causality 

	8
	Shahbaz et al. {2013}
	China
	1.FD 
2. EC
3. EG
4. Population
	1971-2011
Annual time-series data from the World Bank

	1. ADF test, PP test, DF–ADF test, KPSS test, NP test 2. ARDL test and Johansen test 
3. Granger test
	1.  FD, EC, and  EG are 1(1) 
 2.FD positively effects EC 
3. No causality 

	9
	Shahbaz et al. {2013}
	Indonesia
	1.FD 
2. EC
3. EG
4. Trade open
 5. CO2
	1975q1-2011q4
Quarterly time-series data from World Bank
	1. Zivot–Andrews test, 2. ARDL test 3. Granger test

	
	1.  FD, EC, and EG are 1(1). Cointegration relationship between them 
3. No causality 

	10
	Coban and Topcu (2013)
	European Union (EU) countries
	1.FD 
2. EC
3. EG

	1990-2011
Annual panel data from the World Bank 

	1.System  GMM

	1.Positive relationship between FD and EC in old member EU countries
2. No significant relationship between FD and EC in the EU 27 countries

	11
	Khan et al. {2014}
	South Asia
	 1.FD 
2. EC
3. EG

	1975-2011
Annual time-series data from World Bank

	 1. ADF test, PP test 2. ARDL test and Johansen test 3. Granger test
	1 FD, EC, and  EG are 1(1)
 2. Cointegration relationship between them 
3. Bidirectional causality

	12
	Omri and Kahouli {2014}
	65 countries 
	1.FDI
2.FD 
3. EC
4. EG
	1990-2011
Annual panel data from World Bank 

	1. IPS test 2. Dynamic panel test
	1.  FD, EC, and  EG are 1(0) 
2.Positive relationship between FD and EC

	13
	Zaiwei  {2015}
	12 East Asia, 13 European and Oceania countries
	1. FDPVT
2. Stock turnover  ratio 
3. EC
4. EG
	1989 to 2011
Annual panel data from World Bank 


	1. panel VAR  model
	1. Positive relationship between FD and EC in Oceania and Asian countries 2.Greater stock developed market have a greater effect on EC

	14
	Furuoka {2015}
	12 Asian countries
	1. FD
2. FDI
3. EC
4. EG

	1980 and 2012
Energy Information Administration (EC).
2.  Energy Information Administration (EC, CO2
	1. IPS test  
 2. Panel unit root  
3. Panel cointegration test   4. Panel Causality test
	1. Long-run equilibrium relationship between FD and EC
2. Unidirectional causality 



	15
	Kakar {2016}
	For Pakistan and Malaysia
	1. EC
2. FD

	1980-2010
Annual time-series data from World Bank
2. International Financial Statistics (IFS) CD ROM(FD)
	1. Johansen cointegration 
2. Vector Error correction model(VECM)
	1. long-run relationship between FD and EC 
2. Cointegration relationship between them 
3. Unidirectional causality 

	16
	Topcu & Payne (2017)
	32 High-Income countries
	1.FD index(Overall)
2. FD(market 
index)
3.FD(Banking sector
3. EC
	1990 to 2014
Annual panel data from 
World Bank 

	1.MG
2. CCEMG
	1. Negative  relationship of finance(market index) with EC
1. No significant  relationship of finance(index i) with EC

	17
	Farhani & Solarin {2017}
	USA
	1. FD
2. EC

	Q1 1973 to Q4 2014
Quarterly data of the United States 
	1. LM unit root test
	1. FD stimulates energy demand in the short term 
2. Energy demand decreases in the long term

	18
	Destek {2018}
	17 emerging countries

	1. FD
2. EC
3. EG
4.Energy price

	1991–2015
Annual panel data from 
1.World Bank 
2. GFDD index: WB(FD, FDI))
3.British Petroleum Statistical Review(Price) 
	1.Cmmon correlated effect estimator(CCE)
	1. Negative  relationship of finance(Bond market) with EC
2. Positive but insignificant relationship of  FD(aggregate) with energy use
2. Stock and bank market index negatively and insignificantly affect EC

	19
	Ouyang and Li {2018}
	30 Chinese provinces 
	1. FD
2. EC
3. EG

	Q1 1996 to Q4
2015.
quarterly panel data from China statistical yearbook

	1.  GMM panel VAR (Vector Autoregressive
Regression)
	1.FD negatively affect EC

	20
	Mukhtarov et al. {2018}
	Azerbaijan
	1. FD
2. EC
3. EG

	1992 to 2015
Annual time-series data from World Bank

	1.Cointegration techniques

	1. FD, EC, and  EG are 1(1)
3.Positive and significant impact of FD on EC
2. Cointegration relationship between them

	21
	Gomez & Rodriguez {2019}
	North American Free Trade Agreement(NAFTA) countries
	1. FD
2. EC
3. EG

	1971 to 2015
Annual panel data from 
From World Bank
	
	1. Negative relationship between FD and Ec

	22
	Khan et al. {2019}
	192 countries
	1. FD
2. EC
3. EG
4. population
5. urban population
	1990–2017
Annual panel data from World Bank 

	1.GMM Estimators
2.DSUR
3.3SLS
	1. Positive relationship between finance (Domestic credit to pvt sector by bank) and EC


	23
	Mukhtarov et al. {2020}
	Kazakhstan
	1. FD
2. EC
3. EG
4.Energy price

	1993–2014
Annual time-series data from World Bank: from World Development Indicators
	1. VECM technique
	1. Positive relationship between finance (Domestic credit to pvt sector by bank) and EC
2. Negative relationship between EC and Energy prices

	24
	Khan et al. (2021)
	183 countries
	1. FD
2. EC
3. EG
4.UR
	1990 to 2017
Annual panel data from 
From World Bank
	1.GMM Estimators
2.DSUR

	1. Positive relationship between finance (Domestic credit to pvt sector by bank) and EC
2-  Positive relationship between finance (Domestic credit by bank) and EC


Notes: 1-EC, FD, EG, FDI, GDPPC, CO2, UR, Glob, REC are abbreviations for energy consumption, financial development, economic growth, foreign direct investment,  GDP per capita, carbon dioxide emissions, urbanizations, globalization,  and, renewable energy consumption(REC) respectively. 2- MENA, APEC, OECD, BRICS, GCC, NAFTA, SAA are the abbreviations for Middle-East-North-African countries, Asia pacific corporation, an organization for economics corporation and development, Brazil, Russia, India, China, South Africa,(BRICS), Gulf Cooperation Council, North American Free Trade Agreement countries, and Sub-Sahara-Africa countries respectively
PVAR;    Panel Vector Autoregressive approach, CCEMG; Common correlated effect mean group, ARDL = Autoregressive Distributed Lags Bounds Testing, Cmmon correlated effect (CCE), GMM = Generalized Method of Moments and VECM = Vector Error Correction Method. CT = cointegration test, GCT = Granger causality test, CR = cointegration relationship,
Source: Authors' tabulation
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