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1. Motivation

➢ Rapid growing firms taking actions for environment
• Almost every S&P 500 regularly publish sustainability reports

➢ Determinants of environmental policy decisions
• Made within firms: Landier et al. (2007); Chava (2014); Di Giuli et al. (2014);                

Ferrell et al. (2016); Cronqvist et al. (2017); Fernando et al. (2017);  Chen el al. 
(2020); Xu et al. (2022)

• Affected by peer firm: Cao, Liang, and Zhan (2019), Li and Wang (2022)

➢ Social peers: Decision-makers’ social networks
• Individuals’ decisions are affected by their social networks (Galeotti et al., 

2010).
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1. Motivation

➢ Social networks are widespread in the financial context
• Merge and Acquisition (Ishii and Xuan, 2014)
• Corporate Investment (Hochberg, Ljungovist and Lu, 2007)
• Corporate governance  (Intintoli, Kahle and Zhao, 2018; Schabus, 2022)

➢ Little systematic evidence about environmental policy and  individuals’ social 
networks
• Social networks matter for corporate outcomes in systematic and predictable 

ways that may lead to correlated environmental policy across firms.

➢ This paper: Does environmental policy spillover through directors’ social networks?  
If yes, how and why? 
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2. Contributions
➢ Spillover effect of environmental policy exist on the basis of social networks

• Spillover effect on finance policies through social networks: Shue (2013); 
Fracassi (2017)

➢ Determinants of environmental policy 
• Existing studies typically assume such policy decisions are independently 

determined (Di Giuli and Kostovetsky, 2014; McCarthy et al., 2017; 
McGuinness et al., 2017; Iliev and Roth, 2020)

• The environmental policy decisions of firms are also influenced by other firms 
within the same social network

➢ Highlighting the role of punishment in reinforcing social norms and reducing the 
chances of bad behavioral imitation
• Most closely finding:  Cheng et al. (2019)

➢ Spillover effect is driven by both dark-side and bright-side
• Ongoing debate: doing well by doing good (Jiao, 2010; El Ghoul et al., 2011;

Servaes and Tamayo, 2013) vs agency problem (Pagano and Volpin, 2005; 
Cronqvist et al., 2009; Ferrell et al., 2016) 
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3. Data and sample
3.1. Sample construction

➢ Environmental policy: MSCI KLD Environmental score, Sustainalytics 
Environmental Score, Refinitiv Environmental Score and carbon emission from 
Refinitiv. 

➢ Board Network: BoardEx

➢ Control variables: Compustat and Hoberg-Phillips Data Library

➢ Sample: S&P 1500 firms from 2009 to 2019. My starting sample has 2180 
firms and 12,423,800 firm-pair year observations. After merging with MSCI 
KLD and other necessary databases, my final sample has almost 1400 firms, 
and 3,987,786 firm-pair year observations. 

5



3. Data and sample
3.2. Key variables definition

➢ Current Employment: Two individuals work in the same company. 

➢ Past Employment: Two individuals worked in the past in the same 
company at the same time.

➢ Education: Two individuals went to the same school and graduated within 
one year of each other.

➢ Other Activity: Two individuals share membership in clubs, organizations, 
or charities, and had active roles in them.

➢ All Connection: The sum of the social connection dummies across the four 
types of connections.
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3. Data and sample
3.2. Key variables definition

➢ Environmental Policy Dissimilarity: 
|𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡 − 𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑆𝑐𝑜𝑟𝑒𝑗,𝑡 |

➢ Other control variables: I calculate the absolute value of other control 
variables between two firms.
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3. Data and sample
3.3. Summary Statistics

Almost 40% chance that two firms 
are socially connected.
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4. Baseline results
4.1. Theoretical Motivation

➢ Social network theory 
• Social interactions are capable of influencing managerial decision-making, 

primarily through the dissemination of information within social networks 
(Ellison and Fudenberg, 1995; Hong, Kubik, and Stein, 2005; Cohen, Frazzini, 
and Malloy, 2008)

➢ The uncertain information environment managers face and the financial 
implications of corporate environmental policy further enhances the importance 
of information acquired through social networks. 

➢ Formal Hypothesis: Two firms that are socially connected make more similar 
environmental policy.
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4. Baseline results
4.2. Empirical Results
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On average, one increases in the type of social connection, 2.8% more similar their environmental policies 
are.



4. Baseline results
4.3. Robustness
➢ Within industry, within region

➢ Alternative environmental score (Sustainalytics, Refinitiv)

➢ Subnetworks (Past Employment, Current Employment, Education, Other Activities)

➢ Externality (Carbon emission from Refinitiv)

Taken all together, the results show more social connections two firms share, more 
similar their environmental policies are, and this influence has a real impact on 
environment.      
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4. Baseline results
4.4. Endogenous
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Use directors’ sudden death to do DID because sudden death terminates 
social connections.



5. How spillover
5.1. Theoretical Motivation

➢ Social theory 
• The chance of imitation depends on the punishment of negative behavior 

(Bandura, 1965; Bandura, 1971)

➢ Economic theory
• Cost–benefit trade-off 

➢ Formal Hypothesis: Firms mimic negative environmental actions when the 
observed cost of these actions is low. Conversely, firms amend their 
environmental policy  when the observed cost of negative environmental actions 
is high.   
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5. How spillover
5.2. Methodology

𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙 𝑃𝑜𝑙𝑖𝑐𝑦𝑗,𝑡+1
= 𝛼 + 𝛽1𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑁𝑒𝑤𝑠𝑖,𝑡 ∗ 𝐴𝑙𝑙 𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑖,j,𝑡 + 𝛽2𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑁𝑒𝑤𝑠𝑖,𝑡
+ 𝛽3𝐴𝑙𝑙 𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠

➢ The dependent variable only includes the firm j that does not have negative 
environmental news before firm i that has negative environmental news when 
firm i and firm j have social connections.

➢ 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑁𝑒𝑤𝑠𝑖,𝑡 is a dummy variable which equals to 1 if firm i has negative 
environmental news in year t.
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5. How spillover: Imitation vs Reflecting
5.3. Empirical Results
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5. How spillover: Imitation vs Reflecting
5.3. Empirical Results
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6. Why spillover: Good behavior motivation  
or Bad behavior motivation
6.1.1. Good behavior motivation - Theoretical Motivation

➢ Environmental policy and differentiation strategy (Elfenbein et al. 2012; Ailawadi
et al. 2014; Hilger et al. 2019)

➢ Highly Competitive environment and differentiation strategy
• A competitive advantage is crucial in a highly competitive environment (Jones, 

1995)
• Ethical behavior enhance firms’ competitive advantage (Turban and Greening, 

1997)
• Empirical evidence: Delmas  et al. (2007); Flammer (2015)

➢ Formal Hypothesis: Firms in highly competitive environment exhibit stronger 
spillover effects of environmental policy through social networks
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6. Why spillover: Good behavior motivation  
or Bad behavior motivation
6.1.2. Good behavior motivation – Empirical Evidence
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6. Why spillover: Good behavior motivation  
or Bad behavior motivation
6.2.1. Bad behavior motivation - Theoretical Motivation

➢ Environmental Policy and agency problem (Bénabou and Tirole, 2010; Barnea and 
Rubin, 2010; Cheng et al. 2014)

➢ Bad behavior propagates through social networks 
• Word-of-mouth communication (DeMarzo et al., 2013) 
• Individuals trust individuals with whom they have social connections more 
• Empirical evidence: Lavy, Silva, and Weinhardt (2012)

➢ Formal Hypothesis:  Firms with higher agency problems display significantly 
stronger spillover effect through social networks
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6. Why spillover: Good behavior motivation  
or Bad behavior motivation
6.2.2. Bad behavior motivation – Empirical Evidence
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7. Additional test: Learning capability and 
learning willingness
7.1. Learning capability
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7. Additional test: Learning capability and 
learning willingness
7.2. Learning willingness
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8. Conclusion
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➢ Spillover effect of environmental policy through social networks
• For each additional type of social connection, the similarity in environmental 

policies between two firms increases by 2.8%.

➢ Asymmetric effects of good vs. bad behaviors
• Punishment of socially connected firms determines whether focal firms mimic their 

socially connected firms (decrease environmental score) or amend their 
environmental policy (increase environmental score). 

➢ Learning willingness and learning capability
• The spillover effect is particularly prominent among successful firms (those capable 

of learning) and those with a CSR committee (those willing to learn).  

➢ Why spillover – Bad behavior motivation and good behavior motivation
• The spillover effect is because of both bad behavior motivation (agency problem) 

and good behavior motivation (differentiation strategy). 
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