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Background 
• The 1990 Pollution Prevention Act 

sought to encourage pollution 
prevention (P2) through ‘non-
regulatory’ approaches(e.g., 
mandatory information disclosure)

• Expanded the reporting categories 
in the Toxics Release Inventory 
(TRI)

• Number of ‘new’ adoption of pollution 
prevention practices

• Amounts of recycled/reused 
• Annual data on toxic waste management from 

P2 to disposal for each TRI chemical and facility
• Can be combined with other data

• National Establishment of  Times Series 
Database (based on Dun and Bradstreet 
(D&B) data) 

• S&P 500 
• Community demographics 
• Relationship to other regulated 

pollutants

Figure 1. Environmental Protection Hierarchy from EPA, 2021. 
https://www.epa.gov/trinationalanalysis/pollution-prevention-and-waste-management
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- “..p2 to be the cornerstone of a sustainable economy 
for reducing resource use, green house gas emissions, 
and the use of hazardous materials..” (EPA 2015)

https://www.epa.gov/trinationalanalysis/pollution-prevention-and-waste-management


Related Literature on Motivation and Effects
• TRI motivated reporting facilities to reduce toxic emissions through external 

pressures from the communities, consumers, investors, and the public (Bui and 
Mayer 2013; Hamilton 1995; Khanna 2001; Mastromonaco 2015)

 Motivated adoption of pollution prevention (P2) practices and environmental management 
system to reduce pollution at source (e.g., material, equipment, and procedural modifications) 
(Harrington 2012,2013; Khanna et al. 2017)

• Adoption of P2 techniques/practices led to 9-16% reduction in toxic releases from 
1987 to 2015 (Harrington et al. 2014; Ranson et al. 2015)

• Substitution and spillover 
• Adoption of P2 practices reduced toxics air and water releases equally, but adoption of 

equipment and process modification is associated with increase in treated wastes and 
adoption of material modification is associated with increases in recycled wastes over releases 
(Lee and Bi 2019)

• Electrical power plants with abundant experience in P2 achieved a greater reduction in GHG 
emissions by 2.3%–4.8% compared to less-experienced plants post-GHG Reporting Program 
(Lee and Bi 2020)
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Research Question 

S-Shaped Diffusion Curve
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Does Peer adoption increase the diffusion 
of pollution prevention practices? 
• Observed wide differences in the intensity of 

P2 adoption persist across firms as well as 
within facilities owned by the same parent 
firm

• Case studies indicated corporate top-down 
approach has limitations as adoption by 
subsidiaries are often lower than expected by 
corporate management (Lenox, King, and 
Ehrenfeld 2000)

• EPA’s organizational guide encouraged a 
systematic bottom-up approach  (EPA 2001) 

• To what extent P2 adoption by peer 
contributed to the diffusion of P2 practices 
and what firm-level characteristics shape the 
intrafirm diffusion of P2 practices?

4Appendix Figure 1. Percent of TRI facilities that reported at least one adoption of P2 practice in the sample over time (Bi et al. 2021) 



Using observation data to study technology 
diffusion 
• In the absence of data on facility’s network, treat facilities of the same parent 

firm as siblings, and learning from siblings and its own past adoption can reduce 
information cost

• Costs of knowledge and information acquisition and beliefs on the net benefits of a practice 
• Imitation, assimilation, learning by doing
• Effect of new information is bounded by capacities and declines over time 

• A facility’s P2 adoption 
• Cumulative adoption of P2 practices among sibling facilities  (P2 knowledge stock) 
• Facility’s own past adoption (learning by doing) 
• Intrafirm characteristics 

• Similarity among siblings (homophily, percent of siblings in the same industry)
• Size (number of siblings) 
• Geographic scope (number of states in which a parent firm operate)

• Other control variables (number of employees, toxic releases, inspections from EPA and state 
agencies, sales, state, time, firm, and industry fixed effects)
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Average spillover effect is small but 
accumulates over time 
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• Our simulation shows, when a leader facility first adopted a practice in year 1, it increases P2 stock for siblings, 
sibling follower increases adoption in year 2, which increases P2 stock in year 3… 

• At the steady state, both leader and follower would adopt additional 0.4 P2 each year with intrafirm spillover 
(or 6 more P2 from 1991 to 2011)

• Follower benefits more proportionally compared to the baseline 

• An 10% increase in own P2 adoption in previous year increases next year’s adoption by 4.9%; an 10% increase in 
sibling P2 stock (cumulative adoption) up to the preceding year leads to 0.77% increase in own adoption

year ->

New P2New P2

year ->



Stronger intrafirm spillover effect for firm size 
below 50th percentile 
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• Larger firms have higher level of P2 adoption than the smaller firms on average, but the effect 
of intrafirm spillover diminishes to zero as firm size increases to above 75th percentile in size  



Higher level of homophily leads to stronger 
intrafirm spillover
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Note: Homophily is defined as the percent of siblings in the same industry measured by the 4-digit SIC code. The 3rd

quartile in the sample indicates 100 percent from the same industry) 
• At steady state, the follower/leader adopts 0.3 more P2 practices per year if its from a firm with 100% homophily 

than a firm with more diverse facilities



Spillover effect diminishes as the number of 
states in which parent firm operates increases 
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• At steady state, the leader/follower adopts 0.4 more P2 practices per year if its from a firm that 
operates within 4 states than a firm that operates in more than 8 states 



Conclusion and Limitation

• Intrafirm efforts to disseminate and promote best environmental 
practices are important drivers for diffusion of best practices

• Both leader and followers reach a higher level of P2 adoption due to intrafirm 
spillovers 

• Larger network impedes knowledge spillovers
• It is likely the observed heterogeneity in both firm-level and facility-level P2 

adoption is partly attributed to differing abilities to internalize and diffuse 
knowledge within firms 

• We do not have information to capture the strength, diversity, and complexity 
within firms 

• Studies on diffusion of innovation either depend on survey data or inferred network 
interactions through patent citation, employee movement and supply chain 
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