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Bottom Line 
 Average Damage Cost per Household = $49.97 

 

 Estimated Total Damage = $8,322,363.584   
 Amount in 2008 dollar amount 

 

 Recommend that W. R. Grace Company should authorize 
total remediation of the Acton Massachusetts Site 

 

 Recommend that extended regression analysis be done to 
make the model more exhaustive and robust thus making 
the total damage amount close to “fair” 



Background Questions Addressed 
 Observations on characteristics of 2182 houses and 

distance from ten hazardous waste sites 

 Sales prices and house and community attributes for a 
sample of transactions from November 1977 to March 
1981 for the greater Boston area 

 Damage done by the hazard is proportional to the 
distance from the site. However, as one moves away 
from Acton, other sites become relevant, particularly 
Nyanza. 



Background Questions Addressed 
(Cont.) 

 Settlement agreement was worth approximately $18 
million (1980 dollars) and requires W. R. Grace to 
implement and fund the clean up actions 

 Willingness to pay for a cleanup of the Acton site is 
over $400 million 

 Inflation regarding cost of remediation from 1980 to 
2006 

 Take as given that there are approximately 64,000 
homes within 10 miles of Acton  

 



Characteristics of Ideal Regression 
Model/Results 
 P-value as close to zero as possible [(1- P-value) is 

confidence that slope is not zero] 

 T-stat value as far from 0 as possible (If zero, there is 
no relationship between dependent and independent 
variables) 

 R-square as close to 1 as possible showing better fit of 
the model 

 95% CI if not zero, indicates slope relation is 
statistically significant 

 

 



Willingness to Pay  
Confirmation of Analysis 
Activities Analysis Base 
Model 

 Value for the damage 
averaged over all 
distributional effects = $6,430 

 Total estimated damage = 
$411, 520, 000 

Environmental Assessment  
Associates Analysis 

 Value for the damage 
averaged over all 
distributional effects = 
$6,429.57 

 Total estimated damage = 
$411,492,393.41 

 
• Difference between the Activities and EAA analysis is 
0.006708445% and can be assumed to be rounding error. 

 

Activists’ analysis was recreated and used as ‘Base-Model’ by EAA 
for benchmarking purposes. 



Data Variables Description and 
Units 
 Only considered observations that are within 10 miles of 

the Acton site 
 90 observations to start 

 Home Price converted to (Natural) Log Price 
 Pollution of x, x2, square root of x, and ln(x) was 

investigated for NOx concentrations 
 Inflation factor of 2.6023 was used to convert 1980 dollars 

to 2006 dollars 
 Exclusion of observations which are closer to Nyanza but 

within 10 miles of Acton is recommended for future 
studies.  (Initial results show NOx concentration variables 
as more influential on damage cost than proximity to 
Nyanza) 



Recreating Damage Analysis 
Presented by Activists (Base Model) 

Average Damage per household = $ 6,429.569 
Comment:  83.2% data can be related, high Adj.RSqr indicates better fit, statistically 
significant except for ‘dista1’, lower t-stat values indicate fairly weak relationship. 



Using Price Instead of Natural Log 
of Price 

6,429.569 

Average Damage per household = $ 777.308 
Comment:  79.8% data can be related, Adj.RSqr indicates decent fit compared to base model, 
statistically significant results, higher t-stat values indicate strong relationship between variables 



Using Square of Pollution (Inoxo^2) 

 

 

Average Damage per household = $ 6,436.738 
Comment:  83.2% data can be related, high Adj.RSqr indicates better fit, statistically 
significant except for ‘dista1’, medium  to high t-stat values indicate fair relationship. 



Using Square Root of Pollution (Inoxo^0.5) 

 

 

Average Damage per household = $ 6,427.304 
Comment:  83.2% data can be related, high Adj.RSqr indicates better fit, statistically 
significant except for ‘dista1’, medium  to high t-stat values indicate fair relationship. 



Using Natural Log of Pollution – LN(Inoxo) 

 

 

Average Damage per household = $ 49.970 
Comment:  83.2% data can be related, high Adj.RSqr indicates better fit, statistically significant 
except for ‘dista1’, medium  to high t-stat values indicate fairly strong relationship. 



Conclusion 
 Changing pollution variables to natural logarithm of 

pollution (ln(Inoxo)) and natural logarithm of price to 
price only, drastically reduces average damage cost per 
household to $49.97 and $777.308 respectively. 

 Considering above models, natural log of pollution 
gives comparable quality results to the base model, yet 
indicating average damage cost per household as only 
$49.97.   

 This indicates a total cost to WRG in 2008 dollars as 
$49.97 x 64,000 x 2.6023 (where 2.6023 is inflation 
factor) = $8,322,363.584 ~  $8.3 Millions 

 

 



Recommendations 
 The model provided by Activists’ is neither exhaustive nor 

robust.  It does not substantiate underline assumptions in using 
non-linear fits in the regression model.  Therefore, 
recommended WTP of $400 Million should not be accepted.  

 Based on the above model, estimated damage of $8.3 million (in 
2008 dollars) can be assumed. 

 An extended regression study is recommended which would 
consider different non-linear forms for involved variables to 
come up with a better fit in regression model and thus a fair 
average damage cost. 

 For simplicity Nyanza site proximity was not considered.  
Extended analysis should consider eliminating 42 observations 
that are within 10 miles of Acton but are closer to Nyanza than 
Acton. 
 


