Table 1: Granger Causality Test
	Direction of causality
	chi2
	Lags
	
	Direction of causality
	chi2
	Lags

	ESG  Excess Return
	8.81*
(0.07)
	4
	
	E-score  Sharpe Ratio
	13.79***
(0.01)
	4

	Excess Return  ESG
	3.45
(0.49)
	
	
	Sharpe Ratio E-score
	1.81
(0.77)
	

	ESG  Sharpe Ratio
	13.42***
(0.01)
	4
	
	S-score   Sharpe Ratio
	19.95***
(0.00)
	4

	Sharpe Ratio  ESG
	5.57
(0.23)
	
	
	Sharpe Ratio  S-score
	5.07
(0.28)
	

	ESG  Beta
	11.16**
(0.03)
	4
	
	G-score   Sharpe Ratio
	8.89**
(0.03)
	4

	Beta   ESG
	7.58
(0.11)
	
	
	Sharpe Ratio  G-score
	4.38
(0.22)
	

	E-score  Excess Return
	15.60***
(0.00)
	4
	
	E-score  Beta
	8.96**
(0.03)
	
3


	Excess Return  E-score
	1.49
(0.83)
	
	
	Beta  E-score
	0.94
(0.82)
	

	S-score   Excess Return
	14.15***
(0.01)
	4
	
	S-score  Beta
	13.88***
(0.01)
	
4


	Excess Return  S-score
	4.61
(0.33)
	
	
	Beta  S-score
	18.28***
(0.00)
	

	G-score   Excess Return
	6.75
(0.15)
	4
	
	G-score  Beta
	4.38**
(0.04)
	1

	Excess Return  G-score
	4.76
(0.31)
	
	
	Beta  G-score
	2.66*
(0.10)
	



Note: Cluster-robust standard errors at the firm level are used to mitigate possible heterogeneity and autocorrelation concerns. Excess return and Sharpe ratio are also calculated based on the overnight indexed swap rates (alternative to 3-month LIBOR) as a proxy for risk-free rate of interest. Results are insensitive to these alternative calculations, which are available upon request. As the Granger-causality test is sensitive to the chosen lag, we find the correct lag length, i.e., correct order, using the order selection criteria. We use CD: R2 criterion, which indicates the overall coefficient of determination for GMM models capturing the proportion of variation explained by the relevant panel-VAR model.  





Table 2: Model variables
	
	Variables and acronyms
	Indicator
	Vector of variables

	Dependent Variable
	Excess Return [(Ri - rf)]
	Excess return 

	

Financial Performance (CFP)

	
	Sharpe Ratio [(Ri -rf) /volatility]
	Risk-adjusted excess return

	

	
	
Beta 
	
Systematic risk (historical local index)
	

	Independent Variables
	Environment pillar score (E-score)
	Corporate’s impact on its natural living and non-living environment - e.g., air, land, and water.
	


Corporate Social Performance (CSP)

	
	Governance pillar score (G-score)
	Corporate’s management commitment and effectiveness in implementing good governance principles
	

	
	Social pillar score (S-score)
	Corporate’s ability to build trust and credibility with its employees, investors/customers, and society
	

	
	ESG total score
	An equally weighted average of individual E/S/G scores
	

	Control Variables
	Market capitalisation (in USD)
	Size
	

Firm characteristics

	
	Turnover ratio
	Liquidity
	

	
	Total debt ratio
	Leverage
	

	
	Price-to-Book Value ratio
	Future growth opportunities
	

	
	Total risk
	Firm Risk 
	

	
	Operating expenses
	Operating performance
	

	
	Dividend payment t-1
	Future earnings certainty
	

	
	GDP
	Size of the economy
	
Country-specific factors 

	
	M3 Index
	Money supply
	

	
	Inflation rate
	Average consumer price changes
	





Table 3: Descriptive Statistics 

	Variable
	Mean
	Std. Dev.
	Min
	Max
	Observation

	Excess Return 
	0.03
	0.30
	-2.64
	1.38
	1,667

	Sharpe Ratio 
	0.13
	1.11
	-6.96
	3.50
	1,667

	ESG Total Score
	0.4
	0.19
	0.02
	0.91
	1,667

	Beta 
	0.85
	0.59
	-0.87
	6.40
	1,667

	E-Score
	0.26
	0.30
	0.00
	0.98
	1,667

	S-Score
	0.46
	0.20
	0.02
	0.96
	1,667

	G-Score
	0.48
	0.22
	0.00
	0.95
	1,667

	Log(Market capitalisation)
	15.00
	1.09
	12.06
	18.44
	1,666

	Log(Turnover Ratio)
	0.23
	0.84
	-4.27
	2.83
	1,667

	Total Debt Ratio
	0.46
	0.15
	0.00
	1.38
	1,667

	Log(Price-to-Book Value Ratio)
	0.57
	0.67
	-2.30
	5.03
	1,634

	Total Risk 
	0.26
	0.17
	0.08
	1.71
	1,667

	Log(Operating Expenses)
	13.14
	1.51
	8.83
	17.74
	1,647

	Log(GDP)
	29.97
	1.34
	27.88
	33.92
	1,667

	Inflation rate 
	0.02
	0.01
	-0.01
	0.05
	1,667

	Log(M3 Index)
	4.54
	0.25
	3.55
	4.87
	1,667







Table 4a: The ESG total score and the financial performance of REITs from 2003 to 2019 – Panel data fixed effects regression 

	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Variables
	Sharpe Ratio
	Sharpe Ratio
	Sharpe Ratio
	Excess Return
	Excess Return
	Excess Return
	Beta
	Beta

	
	
	
	
	
	
	
	
	

	ESG total score
	-0.62**
	-0.52**
	-0.52*
	-0.16**
	-0.13**
	-0.13*
	-0.04
	0.09

	Log (Market capitalisation)
	0.26**
	0.43***
	0.43**
	0.08**
	0.11***
	0.11**
	-0.21**
	-0.23***

	Log (Turnover ratio)
	0.17***
	0.17***
	0.17**
	0.06**
	0.06**
	0.06**
	0.02
	0.03

	(Dividend per price) t-1
	2.67*
	2.85*
	2.84*
	1.13**
	1.22**
	1.22**
	0.88*
	0.81*

	Total debt ratio
	-1.97***
	-1.40**
	-1.40**
	-0.50***
	-0.43**
	-0.44**
	0.17
	0.10

	Log (Price to book value ratio)
	0.80***
	0.70***
	0.70***
	0.21***
	0.20***
	0.20***
	-0.13**
	-0.13**

	Total risk
	-0.89*
	-0.71
	-0.71
	-0.37**
	-0.29*
	-0.30*
	
	

	Log (Operating expenses)
	
	-0.29**
	-0.28**
	
	-0.05
	-0.04
	
	

	Excess return
	
	
	
	
	
	
	0.20***
	0.19***

	Log (GDP)
	
	
	0.35
	
	
	0.41
	
	-2.55

	Log (M3 Index)
	
	
	-0.12
	
	
	-0.16
	
	-0.12

	Inflation rate
	
	
	-0.71
	
	
	-0.13
	
	-4.95

	Time Fixed Effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
Observations
	
1,408
	
1,391
	
1,391
	
1,408
	
1,391
	
1,391
	
1,408
	
1,408

	R-squared
	0.57
	0.57
	0.57
	0.65
	0.65
	0.65
	0.56
	0.57

	Hausman Test p value
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00





Table 4b: The environmental, social, and governance individual scores and the financial performance of REITs from 2003 to 2019 
	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Variables
	Sharpe Ratio
	Sharpe Ratio
	Sharpe Ratio
	Excess Return
	Excess Return
	Excess Return
	Beta
	Beta

	
	
	
	
	
	
	
	
	

	E-score
	-0.57***
	-0.48**
	-0.48**
	-0.13**
	-0.11**
	-0.11**
	0.29**
	0.31**

	S-score
	0.23
	0.23
	0.23
	0.04
	0.04
	0.04
	-0.31*
	-0.28*

	G-score
	-0.11
	-0.12
	-0.12
	-0.03
	-0.03
	-0.02
	-0.13
	-0.06

	Log (Market capitalisation)
	0.28**
	0.44***
	0.43**
	0.08***
	0.11***
	0.11**
	-0.23***
	-0.24***

	Log (Turnover ratio)
	0.17***
	0.17***
	0.16**
	0.06**
	0.06**
	0.06**
	0.03
	0.03

	(Dividend per price) t-1
	2.73*
	2.91**
	2.91*
	1.14**
	1.24**
	1.23**
	0.83*
	0.76*

	Total debt ratio
	-1.88***
	-1.37**
	-1.38**
	-0.48***
	-0.43**
	-0.43**
	0.09
	0.03

	Log (Price-to-Book value ratio)
	0.80***
	0.71***
	0.71***
	0.21***
	0.20***
	0.20***
	-0.13**
	-0.13**

	Total risk
	-0.89*
	-0.72
	-0.72
	-0.37**
	-0.29*
	-0.30*
	
	

	Log (Operating expenses)
	
	-0.27**
	-0.26**
	
	-0.04
	-0.04
	
	

	Sharpe ratio
	
	
	
	
	
	
	
	

	Excess return
	
	
	
	
	
	
	0.21***
	0.20***

	Log (GDP)
	
	
	0.08
	
	
	0.35
	
	-2.21

	Log (M3 Index)
	
	
	-0.06
	
	
	-0.15
	
	-0.17

	Inflation rate
	
	
	-1.14
	
	
	-0.22
	
	-4.69

	Time Fixed Effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
Observations
	
1,408
	
1,391
	
1,391
	
1,408
	
1,391
	
1,391
	
1,408
	
1,408

	R-squared
	0.57
	0.57
	0.57
	0.65
	0.65
	0.65
	0.57
	0.58

	Hausman Test p value
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00



Note: Constant term is included but suppressed. Standard errors are clustered at the firm level. *** p<0.01, ** p<0.05, * p<0.1. The variable of interest(s) is (are) ESG total score (E, S, and G individual scores) in Table 4a (Table 4b). The dependent variables are Sharpe ratio, excess return, and beta. For each dependent variable the first two models involve firm specific characteristics whereas the third model controls for the country specific controls, of log GDP, log M3 index and inflation rate. All models include time-fixed effects and firm-fixed effects.  



Table 5a: The ESG total score and the financial performance of REITs after the GFC, from 2011 to 2019.
	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Variables
	Sharpe Ratio
	Sharpe Ratio
	Sharpe Ratio
	Excess Return
	Excess Return
	Excess Return
	Beta
	Beta

	
	
	
	
	
	
	
	
	

	ESG total score
	-0.54
	-0.55
	-0.51
	-0.09
	-0.09
	-0.09
	-0.32**
	-0.25

	Log (Market capitalisation)
	0.34*
	0.52***
	0.63***
	0.07*
	0.09**
	0.12***
	-0.07
	-0.08

	Log (Turnover ratio)
	0.20**
	0.22**
	0.18**
	0.06***
	0.06***
	0.06***
	-0.03
	-0.04

	(Dividend per price) t-1
	5.10**
	5.38**
	5.58**
	0.88**
	0.92**
	0.97**
	-0.49
	-0.41

	Total debt ratio
	-1.30**
	-0.69
	-0.88
	-0.29**
	-0.22
	-0.25*
	0.92***
	0.94***

	Log (Price to book value ratio)
	1.17***
	1.03***
	1.05***
	0.25***
	0.24***
	0.24***
	-0.14**
	-0.12**

	Total risk
	-1.69*
	-1.53*
	-0.96
	-0.56***
	-0.54***
	-0.44**
	
	

	Log (Operating expenses)
	
	-0.31**
	-0.38**
	
	-0.04
	-0.05
	
	

	Excess return
	
	
	
	
	
	
	0.24***
	0.20***

	Country specific controls
	No
	No
	Yes
	No
	No
	Yes
	No
	Yes

	Time Fixed Effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
Observations
	
1,093
	
1,086
	
1,086
	
1,093
	
1,086
	
1,086
	
1,093
	
1,093

	R-squared
	0.41
	0.42
	0.44
	0.47
	0.47
	0.49
	0.58
	0.62

	Hausman Test chi2
	119.87
	123.88
	146.48
	135.99
	144.22
	161.51
	138.37
	132.15

	Hausman Test p value
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00







	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	VARIABLES
	Sharpe Ratio
	Sharpe Ratio
	Sharpe Ratio
	Excess Return
	Excess Return
	Excess Return
	Beta
	Beta

	
	
	
	
	
	
	
	
	

	E-score
	-0.54**
	-0.52**
	-0.60***
	-0.11**
	-0.11**
	-0.12***
	0.14
	0.07

	S-score
	0.57*
	0.57*
	0.57*
	0.14**
	0.14**
	0.14**
	-0.48**
	-0.43**

	G-score
	-0.38
	-0.40
	-0.29
	-0.07
	-0.08
	-0.06
	-0.08
	0.02

	Log (Market capitalisation)
	0.34*
	0.51***
	0.62***
	0.07*
	0.09**
	0.11***
	-0.08
	-0.08

	Log (Turnover ratio)
	0.20**
	0.22**
	0.18*
	0.06***
	0.06***
	0.06***
	-0.03
	-0.04

	(Dividend per price) t-1
	5.37**
	5.64**
	5.78**
	0.94**
	0.98**
	1.02**
	-0.60
	-0.55

	Total debt ratio
	-1.22**
	-0.64
	-0.81
	-0.27**
	-0.20
	-0.24
	0.87***
	0.92***

	Log (Price to book value ratio)
	1.16***
	1.03***
	1.05***
	0.25***
	0.24***
	0.24***
	-0.15**
	-0.13**

	Total risk
	-1.77*
	-1.62*
	-1.05
	-0.58***
	-0.56***
	-0.46**
	
	

	Log (Operating expenses)
	
	-0.30**
	-0.36**
	
	-0.04
	-0.05
	
	

	Sharpe ratio
	
	
	
	
	
	
	
	

	Excess return
	
	
	
	
	
	
	0.26***
	0.22***

	Country specific controls
	No
	No
	Yes
	No
	No
	Yes
	No
	Yes

	Time Fixed Effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
Observations
	
1,093
	
1,086
	
1,086
	
1,093
	
1,086
	
1,086
	
1,093
	
1,093

	R-squared
	0.42
	0.42
	0.44
	0.48
	0.48
	0.49
	0.58
	0.62

	Hausman Test chi2
	118.58
	121.81
	143.83
	135.07
	142.24
	159.16
	143.92
	89.53

	Hausman Test p value
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


Table 5b: The E/S/G individual scores and the financial performance of REITs after the GFC, from 2011 to 2019.


Note: Constant term is included but suppressed. Standard errors are clustered at the firm level. *** p<0.01, ** p<0.05, * p<0.1. The variable of interest(s) is (are) ESG total score (E, S, and G individual scores) in Table 4a (Table 4b). The dependent variables are Sharpe ratio, excess return, and beta. For each dependent variable the first two models involve firm specific characteristics whereas the third model controls for the country specific controls namely log GDP, log M3 index and inflation rate. All models include time-fixed effects and firm-fixed effects.  



