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Management of Hazardous Waste and 

Contaminated Land 
 
Abstract: Regulation of hazardous waste and cleanup of contaminated sites are two major 

components of modern public policy for environmental protection. We review the 

literature on these related areas, with emphasis on empirical analyses. Researchers have 

identified many behavioral responses to regulation of hazardous waste, including changes 

in the location of economic activity. However, the drivers behind compliance with these 

costly regulations remain a puzzle, as most research suggests a limited role for 

conventional enforcement. Increasingly sophisticated research examines the benefits of 

cleanup of contaminated sites, yet controversy remains about whether the benefits of 

cleanup in the U.S. exceed its costs. Finally, research focusing on the imposition of legal 

liability for damages from hazardous waste finds advantages and disadvantages of the U.S. 

reliance on legal liability to pay for cleanup, as opposed to the government---financed 

approaches more common in Europe. 
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All  economies  generate  wastes  that  can  be  hazardous  to  human  health  and  the  

environment.    Although  the  exact  definition  of  a  hazardous  waste  varies  across  regulatory  

jurisdiction,  hazardous  waste  generally  includes  any  discarded  material  that  is  potentially  

harmful  due  to  its  ignitability,  corrosivity,  reactivity,  or  toxicity.  Generators  of  hazardous  

waste  include  large  industrial  plants,  such  as  chemical  manufacturers  and  petroleum  

refiners,  but  also  smaller  facilities,  such  as  small  dry  cleaners  and  photo  finishers,  and  even  

nonprofit  and  government  entities,  such  as  hospitals,  universities,  and  military  bases.    

Given  this  wide  range  of  sources,  the  U.S.  is  estimated  to  have  over  600,000  large  and  small  

hazardous  waste  generators  (Stafford  2007b).    In  2007,  the  16,000  largest  U.S.  facilities  

generated  47  million  tons  of  regulated  hazardous  waste  (U.S.  EPA  2008).    In  addition  to  

ongoing  hazardous  waste  generation,  many  countries  have  significant  land  contamination  

from  past  hazardous  waste  disposal  and  toxic  substance  use  and  storage.    In  the  U.S.,  over  a  

thousand  major  sites  (and  many  more  minor  sites)  have  been  or  will  be  subject  to  cleanup  

or  other  responses  to  address  this  contamination.  

  

In  this  review,  we  first  address  active  hazardous  waste  management.  This  research  reveals  

the  complexity  of  behavioral  responses  even  to  classic  command  and  control  regulations.    

Regulations  provoke  responses  well  beyond  their  intended  targets,  for  example,  affecting  

the  location  of  economic  activity.    Research  has  suggested  that  traditional  enforcement  

activities  only  partly  explain  compliance  with  regulations  and  that  informal  pressures  may  

play  an  important  role.    However,  the  voluntary  environmental  initiatives  that  have  

recently  become  popular  seem  to  have  limited  effects  on  behavior.  

      

In  the  second  section,  we  discuss  cleanup  of  contaminated  sites.  An  extensive  and  

increasingly  sophisticated  empirical  literature  attempts  to  estimate  the  harms  from  

contaminated  sites  and  value  of  cleanup.    A  few  recent  studies  conclude  that  cleanup  of  

contaminated  sites  in  the  U.S.  does  not  pass  a  cost-­‐benefit  test,  but  this  result  remains  

controversial.  
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A  third  section  addresses  public  policy  that  ties  active  waste  management  and  cleanup  

together:  the  imposition  of  legal  liability  for  cleanup  costs.    This  literature  again  points  to  

complex  behavioral  responses  to  public  policy:  liability  for  cleanup  costs  affects  not  only  

active  waste  management  and  compliance  with  hazardous  waste  regulations,  but  also  the  

cleanup  process  and  real  estate  markets.    In  addition,  this  research  highlights  the  difficulty  

in  aligning  incentives  with  the  true  social  costs  of  waste  management  and  cleanup.  

ACTIVE  HAZARDOUS  WASTE  MANAGEMENT    

Economics  research  on  active  waste  management  has  concentrated  on  understanding  

behavioral  responses  to  hazardous  waste  regulations  and  their  enforcement.      Unlike  

cleanup  of  contaminated  land,  we  know  little  about  the  welfare  implications  of  these  

policies.    Distributional  concerns,  however,  have  been  a  focus,  as  a  significant  literature  has  

developed  on  fairness  in  the  location  of  hazardous  waste  facilities.  

  
Effect  of  Hazardous  Waste  Regulations  on  Facility  Behavior  

In  the  U.S.,  the  Resource  Conservation  and  Recovery  Act  (RCRA)  regulates  generation  and  

management  of  hazardous  waste  (Jenkins  et  al  2009).    The  RCRA  program  covers  

hazardous  waste  "from  the  cradle  to  the  grave,"  i.e.,  from  generation  to  ultimate  disposal,  

but  only  applies  to  active  facilities.  Much  of  the  waste  generated  in  agriculture  and  mining  

would  meet  the  definition  of  hazardous  waste;  however,  in  the  U.S.  and  other  countries,  

waste  from  these  two  sectors  is  regulated  separately  from  other  hazardous  wastes,  as  is  

radioactive  waste.  

  

RCRA  does  not  restrict  of  the  quantity  of  hazardous  waste  that  can  be  generated.      Instead,  

it  imposes  standards  for  management  and  disposal  of  wastes  and  tracking  of  shipments.      

Compliance  with  these  standards  significantly  increased  the  cost  of  generating  and  

managing  hazardous  waste  (Sigman,  2000).    The  most  expensive  RCRA  requirements  seem  

to  be  the  land  disposal  restrictions,  which  Congress  imposed  in  the  1984  Hazardous  and  

Solid  Waste  Amendments  (HSWA)  to  RCRA.    The  land  disposal  restrictions  require  that  
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wastes  be  treated  to  remove  hazardous  characteristics  (often  through  incineration)  before  

they  may  be  placed  in  or  on  the  land.    Peretz  et  al.  (1997)  report  that  these  restrictions  

increased  the  cost  of  waste  management  several  fold.  By  estimating  the  elasticity  of  

demand  for  waste  management  to  its  price,  they  calculate  that  the  land  disposal  

restrictions  reduced  waste  generation  by  47  to  74  percent  in  Tennessee,  pointing  to  a  

substantial  indirect  effect  of  RCRA  on  waste  generation.  1  

  

By  increasing  the  cost  of  legal  waste  management,  RCRA  regulations  may  also  encourage  

substitution  of  illegal  disposal.    For  example,  Sigman  (1998b)  finds  an  increase  in  illegal  

dumping  of  waste  oil  in  states  that  banned  land  disposal  of  this  waste.    Enforcement  of  

hazardous  waste  regulations  is  a  key  determinant  of  their  practical  effect.    RCRA  

regulations  are  enforced  primarily  through  government  inspections;  unlike  programs  for  

other  environmental  media,  facilities  are  not  required  to  self-­‐report  compliance  status  and  

third  party  enforcement  (e.g.,  citizen  suits)  is  limited.    With  these  restrictions,  the  

for  securing  compliance  are  the  traditional  enforcement  

levers:  the  probability  of  inspection  and  the  size  of  penalties.      

  

To  determine  the  efficacy  of  penalties,  Stafford  (2002)  studies  a  dramatic  increase  in  the  

statutory  penalties  for  RCRA  violations.    Controlling  for  the  probability  of  detecting  

violations,  violations  decrease  after  the  penalty  increase.    However,  the  decrease  in  

violations  is  small  relative  to  the  increase  in  statutory  penalty  levels.    Studying  German  

counties,  Almer  &  Goeschl  (2010)  also  find  support  for  a  classic  deterrence  model:  the  rate  

of  tried  offenders  and  the  rate  of  incarceration  both  decrease  the  quantity  of  illegally  

disposed  waste.    However,  consistent  with  Stafford .S.,  they  find  that  
                                                                                                                
1  Air  and  water  pollution  policies  may  also  play  a  role  in  hazardous  waste  generation.    In  particular,  
firms  might  substitute  hazardous  waste  for  other  pollution  if  air  or  water  pollution  control  
equipment  captures  contaminants  that  must  then  be  managed  as  waste.        However,  empirical  
research  also  suggests  the  possibility  that  releases  into  different  environmental  media  may  be  
complements  as  well  as  substitutes  in  production.      Greenstone  (2003)  finds  that  the  U.S.  Clean  Air  
Act  did  not  increase  (and  may  even  have  decreased)  pollution  released  into  other  media.  Sigman  
(1996a)  similarly  finds  a  negative  effect  of  state  hazardous  air  pollution  regulation  on  hazardous  
waste  generation,  suggesting  that  the  air  pollution  regulations  encouraged  firms  to  substitute  away  
from  reliance  on  the  hazardous  substances.    Thus,  air  and  water  pollution  controls  may  have  
spillover  benefits  for  hazardous  waste.  
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economic,  structural,  and  political  factors  may  influence  illegal  disposal  levels  more  

strongly  than  deterrence  does.    Similarly,  Hamilton  (1996)  finds  that  informal  factors,  such  

n  important  role  in  

securing  compliance.      

  

Given  the  limitations  of  traditional  enforcement,  governments  have  tried  to  deploy  

alternative  incentives  for  compliance.  Stafford  (2003)  finds  state  spending  on  waste  

programs  and  increasing  the  percentage  of  employees  allocated  to  regional  offices  reduce  

severe  violations  and  state  voluntary  pollution  prevention  (P2)  programs  reduce  all  types  

of  violations.    Sam  (2010)  examines  the  effect  of  P2  adoption  by  facilities  rather  than  the  

implementation  of  P2  programs  by  the  state  and  finds  that  P2  adoption  reduces  

environmental  violations  in  some  industries,  but  increases  violations  in  others.    Practices  

that  involve  changes  in  operating  procedures such  as  instituting  a  self-­‐inspection  and  

monitoring  program  and  improving  maintenance  scheduling  or  labeling  procedures   

generally  result  in  lower  violation  rates,  whereas  practices  that  involve  equipment  or  

material  changes  do  not.    However,  Evans  et  al.  (2010)  find  that  environmental  auditing  has  

no  significant  long-­‐run  impact  on  compliance.  

  

The  limited  effectiveness  of  traditional  enforcement  tools  and  the  effectiveness  of  

alternative  compliance  initiatives  suggest  that  standard  economic  models  fail  to  include  

important  costs  and  benefits  of  compliance.    Information  and  transaction  costs  may  be  a  

significant  category  of  excluded  costs.  RCRA  regulations  are  very  complex:  many  types  of  

materials  are  regulated  and  regulatory  requirements  vary  depending  on  the  total  amount  

of  waste  generated  by  the  facility  and  how  the  waste  is  managed.  Although  it  is  difficult  to  

disentangle  intentional  violations  from  those  that  are  accidental,  Stafford  (2006)  finds  that  

patterns  of  violation  of  U.S.  hazardous  waste  regulations  suggest  that  complexity  may  be  a  

major  source  of  noncompliance.      She  also  finds  that  initiatives  designed  to  reduce  

complexity  might  help  to  increase  overall  compliance.  
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Incentive  Policies  and  Voluntary  Hazardous  Waste  Initiatives  

Although  U.S.  federal  regulation  of  hazardous  waste  relies  heavily  on  command  and  

control,  alternative  policy  approaches  have  been  proposed  and  implemented.    First,  several  

countries  and  some  U.S.  states  levy  taxes  on  hazardous  waste.    In  the  U.S.,  state  hazardous  

waste  taxes  tend  to  be  highest  on  land  disposal  with  lower  rates,  or  even  no  tax,  on  waste  

that  is  treated  or  incinerated.    Thus,  these  taxes  might  represent  a  Pigouvian  approach;  

they  raise  the  private  costs  of  waste  management  to  reflect  external  costs  and  thus  provide  

incentives  to  reduce  generation,  increase  recycling,  and  shift  to  less  harmful  forms  of  waste  

management.    However,  neither  Sigman  (2003)  nor  Maguire  and  Jenkins  (2009)  find  

evidence  that  the  variation  across  states  reflects  variation  in  the  external  costs  of  waste  

management. Studying  hazardous  waste  taxes  levied  by  the  state  of  New  York,  Deyle  &  

Bretschneider  (1995)  find  that  higher  taxes  on  land  disposal  relative  to  other  forms  of  

management  reduce  the  amount  of  waste  sent  to  landfills  and  increase  other  forms  of  

management.2      

  

As  with  regulatory  approaches  to  waste  management,  hazardous  waste  taxes  raise  the  

costs  of  legal  waste  management  and  may  therefore  encourage  illegal  disposal.    By  

contrast,  a  deposit-­‐refund  might  accomplish  the  Pigouvian  goal  of  internalizing  external  

costs  of  waste  management  and  disposal  without  these  incentives  for  illegal  disposal  

(Russell  1988).    A  generalized  deposit-­‐refund     an  example  of  the   -­‐part  instruments   

analyzed  by  Fullerton  &  Wolverton  (2005)     could  tax  waste  precursors  and  give  a  refund  

that  varies  with  the  external  costs  of  the  waste  management  method  (Dinan  1993,  

Fullerton  &  Kinnaman  1995).  For  example,  it  might  refund  a  modest  portion  of  the  initial  

tax  for  land  disposal  and  a  larger  share  for  incineration,  if  incineration  has  smaller  external  

costs.    Deposit-­‐refunds  (with  the  refund  equal  to  the  deposit)  are  common  internationally  

for  end  products  such  as  used  batteries,  electronics,  and  lubricating  oil  (Sigman  1995,  

OECD  2010),  but  have  not  been  widely  used  for  industrial  hazardous  wastes.  

    

                                                                                                                
2  Sigman  (1996b)  concluded  that  state  hazardous  waste  taxes  reduce  waste  generation  and  land  disposal,  but  
Gerking  (2008)  disagrees  with  her  characterization  of  state  taxes  in  this  period  and  does  not  replicate  her  
results  using  his  tax  data.    He  concludes  the  taxes  did  not  affect  hazardous  waste.  
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Over  the  past  decade,  voluntary  environmental  initiatives  (VEIs)  have  also  gained  favor  as  

alternatives  to  command  and  control  approaches.    Under  VEIs,  firms  agree  to  reduce  

pollution  or  implement  new  processes  without  a  statutory  requirement  or  enforcement  

threat.      Firms  may  participate  in  VEIs  because  they  promise  public  relations  benefits  or  

stave  off  new  regulatory  requirements  or  enforcement  actions.    However,  the  results  of  the  

studies  focusing  on  hazardous  waste  echo  the  results  of  the  larger  VEI  literature:    there  is  

very  little  evidence  that  VEIs  have  consistent  or  significant  effects  on  firm  behavior  

(Khanna  &  Brouhle  2008).  

  

For  example,  several  studies  examine  whether  participation  in   Industrial  Toxics  

program     a  voluntary  P2  program   -­‐   affects  the  level  of  

toxic  emissions.    Khanna  &  Damon  (1999)  find  that  toxic  releases  of  33-­‐50  participants  in  

the  chemical  industry  declined  from  1991  to  1993,  whereas  Vidovic  &  Khanna  (2007)  find  

that  toxic  releases  of  participants  in  the  larger  manufacturing  industry  did  not  decline  from  

1991  to  1995  as  a  consequence  of  the  program.    Gamper-­‐Rabindran  (2006)  also  finds  that  

participants  do  not  significantly  reduce  the  level  of  toxicity-­‐weighted  emissions  relative  to  

non-­‐participants  in  most  industries.  In  the  industries  with  overall  reductions  in  emissions  

by  participants,  off-­‐site  transfers  to  recyclers  increased,  which  suggests  that  facilities  may  

change  the  media  of  their  release,  rather  than  reducing  their  use  of  toxic  chemicals.    

  

The  results  for  other  VEIs  are  also  mixed.    Harrington  et  al.  (2010)  investigate  adoption  of  

voluntary  P2  activities  (rather  than  participation  in  a  formal  pollution  prevention  

program);  they  find  that  P2  activities  have  only  weak  short-­‐term  effects  on  toxic  emissions  

and  only  operating  and  procedural  changes  have  a  significant  negative  impact  on  toxic  

emissions.    However,  Anton  et  al.  (2004)  find  that  adoption  of  environmental  management  

systems  decreases  toxic  releases.  

  

Effects  of  Regulation  on  the  Location  of  Activity  

Hazardous  waste  regulation  may  induce  changes  in  the  location  of  economic  activity.    In  

particular,  jurisdictions  with  less  stringent  regulation  or  enforcement  might  attract  
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economic  activity          Studies  have  looked  for  evidence  of  a  

pollution  havens  effect  in  the  location  decisions  of  new  plants  and  in  the  directions  of  trade  

both  in  all  goods  and  in  waste  alone.        

  

A  number  of  papers  consider  the  effect  of  variations  in  general  environmental  stringency  

on  the  location  decision  of  plants  (Bartik  1988,  Levinson  1996,  Fredriksson  et  al.  2003,  

Millimet  &  List  2004).    In  the  only  study  to  focus  specifically  on  the  location  of  hazardous  

waste  management  facilities,  Stafford  (2000)  uses  a  range  of  qualitative  and  quantitative  

measures  of  regulations  and  finds  that  spending  on  environmental  programs,  hazardous  

waste  disposal  taxes,  and  the  number  of  environmentalists  in  a  state  deter  treatment  

storage  and  disposal  facilities  (TSDs)  from  locating  in  that  state,  but  that  the  stringency  of  

environmental  regulations  is  positively  related  to  the  likelihood  that  TSDs  locate  in  a  state.  

  

Studies  of  international  trade  similarly  suggest  that  the  location  of  economic  activity  

responds  to  variations  in  stringency.    Several  recent  studies  look  at  general  international  

trade  and  use  measures  of  overall  environmental  costs,  which  include  the  costs  of  

hazardous  waste  regulations  but  do  not  separate  them  out.    These  studies  have  started  to  

find  evidence  of  the  pollution  havens  effect,  at  least  for  highly  affected  industries  (Eskeland  

&  Harrison  2003,  Ederington  et  al.  2005,  Levinson  &  Taylor  2008).  

  

Waste  differs  from  other  regulated  pollutants  because  the  pollution  itself  may  be  exported,  

raising  distinct  issues  for  the  theory  of  trade  policy  (Copeland  1991,  Cassing  &  Kuhn  2003)  

and  creating  the  opportunity  to  focus  empirical  research  on  trade  in  waste  itself.    In  the  

U.S.,  Levinson  (1999b)  examines  the  effect  of  state  disposal  taxes  on  interstate  trade  in  

hazardous  waste.    Using  a  panel  data  set  of  inter-­‐state  waste  shipments  from  1987  to  1995,  

he  initially  finds  that  higher  disposal  taxes  are  correlated  with  higher  levels  of  waste  

imports,  which  could  be  due  either  to  the  endogeneity  of  the  tax  rate  or  omitted  state  

characteristics.    Supporting  that  conclusion,  both  fixed  effects  models  and  equations  that  

address  endogeneity  in  the  tax  rate  find  a  negative  relationship  between  taxes  and  imports.    

Levinson  (1999a)  and  Deyle  &  Bretschneider  (1995)  also  find  effects  of  hazardous  waste  

taxes  on  U.S.  interstate  trade  in  hazardous  waste.  



8  
  

  

Recent  research  provides  at  least  circumstantial  evidence  of  a  pollution  havens  effect  from  

international  trade  in  hazardous  waste.    Baggs  (2009)  examines  international  trade  in  

hazardous  waste  from  1994  to  1997,  before  

export  of  hazardous  waste  by  signatories  to  the  1992  Basel  Convention.    He  finds  that  

countries  with  higher  incomes  and  more  costly  environmental  regulations  accept  less  

foreign  hazardous  waste  for  disposal.    However,  this  effect  is  outweighed  by  other  factors,  

such  as  capital  per  worker,  distance  costs,  and  economies  of  scale  in  disposal  costs.    

Examining  international  waste  flow  data  for  2004,  Kellenberg  (2010)  also  finds  that  

developing  countries  with  lenient  regulations  import  a  disproportionately  large  share  of  

    His  analysis  shows  significantly  less  waste  traded  when  both  the  

importing  and  exporting  country  have  ratified  the  Basel  Convention  on  hazardous  waste  

trade.    Although  economists  generally  argue  against  restrictions  on  trade  such  as  those  in  

the  Basel  Convention,  Copeland  (1991)  shows  that  they  can  improve  welfare  in  the  

presence  of  illegal  disposal  of  waste  because  trade  restrictions  may  protect  countries  from  

dumping.  

  

The  welfare  implications  of  pollution  havens  depend  on  the  reasons  for  variations  in  

stringency.    If  the  stringency  of  controls  varies  with  differences  in  the  underlying  social  

costs  and  benefits,  the  pollution  havens  effect  is  an  efficient  response  by  the  market  to  this  

variation.    However,  if  jurisdictions  behave  strategically  in  setting  stringency,  the  pollution  

havens  effect  is  both  a  response  to  an  inefficient  distortion  and  evidence  that  jurisdictions  

can  gain  from  such  strategic  behavior.    Strategic  determinations  on  stringency  may  take  the  

  inefficiently  low  

stringency  to  attract  economic  activity  or,  as  Levinson  (

jurisdictions  try  to  deflect  the  social  

costs  of  managing  wastes  to  other  jurisdictions.  

  

Testing  empirically  for  strategic  behavior  is  challenging  because  of  the  simultaneity  

between  the  actions  of  a  jurisdiction  and  its  competitors,  but  several  studies  have  

attempted  to  investigate  the  issue.    Levinson  (2003)  examines  a  panel  data-­‐set  of  
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hazardous  waste  tax  rates  from  1989  to  1995.    He  finds  that  states  raise  taxes  in  response  

to  higher  taxes  from  competitors,  which  is  consistent  with  a  race  to  the  top.    Examining  

enforcement  rather  than  taxes,  Konisky  (2007)  also  finds  evidence  of  strategic  responses  to  

  concludes  that  his  evidence  would  support  

both  a  race  to  the  bottom  and  a  race  to  the  top.    Sigman  &  Traub  (2007)  examine  a  process  

by  which  states  can  voluntarily  take  control  of  RCRA  enforcement  and  find  that  greener  

states  preferentially    seek  this  authority,  which  is  inconsistent  with  the  concern  that  states  

seek  to  undercut  federal  standards.  

  

Location  of  Hazardous  Waste  Facilities  

Facilities  that  generate  or  manage  hazardous  waste  have  the  potential  to  cause  significant  

damage  to  the  environment  and  communities  that  surround  them.    Kiel  and  McClain  (1995)  

document  a  significant  reduction  in  housing  prices  from  the  announcement  and  siting  of  a  

new  waste  incineration  facility.    Thus,  residents  and  environmental  activists  may  organize  

and  lobby  to  prevent  a  facility  from  locating  in  a  particular  area.    On  the  other  hand,  the  

facilities  that  generate  and  manage  hazardous  waste  span  a  wide  range  of  industries  and  

are  an  important  source  of  tax  revenues  and  jobs,  so  communities  may  also  want  to  attract  

these  facilities.      

  

    In  an  

influential  study,  United  Church  of  Christ  (1987)  showed  a  significant  correlation  between  

the  number  of  hazardous  waste  facilities  in  a  zipcode  and  the  percentage  of  minorities  in  

that  zipcode.    Since  that  initial  study,  an  extensive  literature  has  more  rigorously  examined  

the  socioeconomic  characteristics  of  residents  living  close  to  hazardous  waste  facilities.    

Hamilton  (2005)  and  Shadbegian  &  Wolverton  (2010)  provide  detailed  reviews  of  this  

literature;  studies  differ  in  the  definition  of  proximity  to  the  facility,  the  sorts  of  facilities  

they  study,  and  other  dimensions  and  come  to  varied  conclusions.    For  example,  Anderton  

et  al.  (1994)  examine  census  tracts  surrounding  commercial  TSDs  and  find  no  consistent  

significant  differences  in  the  racial  or  socioeconomic  makeup  of  those  tracts  compared  to  

tracts  with  no  commercial  TSDs.  
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The  policy  implications  of  any  association  between  hazardous  waste  facilities  and  

disadvantaged  communities  depend  on  whether  the  socioeconomic  characteristics  of  the  

community  affect  the  siting  decision  or  vice  versa.    To  try  to  sort  out  the  causality,  a  few  

studies  have  looked  at  determinants  of  new  facility  siting,  with  mixed  conclusions.    Been  &  

Gupta  (1997)  find  no  evidence  that  the  census  tracts  receiving  new  TSDs  were  

disproportionately  African-­‐American  or  low-­‐income,  although  they  did  have  a  higher  

percentage  of  Hispanics  than  other  census  tracts.    By  contrast,  Pastor  et  al.  (2001)  look  at  

high-­‐capacity  TSDs  in  Los  Angeles  and  find  that  minorities  in  general  are  

disproportionately  exposed  to  these  facilities  at  the  time  of  siting.    Wolverton  (2009)  

examines  TRI  facility  locations  in  Texas  using  a  conditional  logit  model  and  finds  that  racial  

composition  is  not  a  significant  determinant  of  new  plant  location,  although  the  likelihood  

that  a  plant  chooses  a  particular  location  falls  as  the  income  of  the  community  rises.    

Studies  also  have  mixed  conclusions  about  whether  minority  shares  increase  after  siting,  

with  some  studies  finding  they  do  not  (Been  &  Gupta  1997,  Pastor  et  al.  2001)  and  others  

finding  they  do  (Lambert  &  Boerner  1997,  Wolverton  2009).  

  

If  economic  factors  alone  cannot  explain  any  disproportionate  effect  on  minority  

communities,  some  other  feature  of  the  siting  process  must  be  to  blame.    Hamilton  (1993)  

posits  that  some  communities  have  less  ability  to  engage  in  collective  action  to  oppose  the  

facility.    Controlling  for  local  capacity  usage,  demand  for  waste  services,  and  factors  that  

are  likely  to  affect  labor  and  land  costs,  Hamilton  finds  that  his  proxy  for  the  ability  of  the  

community  to  engage  in  collective  action   voter  turnout  in  the  1980  Presidential  election  

    significantly  lowers   likelihood  of  planning  expansion  in  a  community.  

  

When  trying  to  find  a  place  to  locate,  waste  management  facilities  sometimes  offer  

payments  to  communities,  known  as  host  fees.    These  fees  may  help  reduce  disparity  in  

welfare  that  arises  because  some  communities  must  bear  the  cost  of  waste  management  

activities.    Theoretical  research  addresses  efficient  design  of  such  compensation  

mechanisms  (e.g.,  Kunreuther  et  al.  1987,  Minehart  &  Neeman  2002).    Ingberman  (1995)  

concludes  that  these  compensation  schemes  may  function  poorly  in  practice  once  one  
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considers  geographic  issues,  such  as  the  potential  for  transboundary  spillovers  and  costs  

that  vary  among  voters  within  the  jurisdiction.  

CLEANUP  OF  CONTAMINATED  SITES  

Land  disposal  of  hazardous  waste  and  other  activities,  such  as  use  and  storage  of  toxic  

substances,  have  created  a  legacy  of  contaminated  land.  Most  developed  countries  are  now  

engaged  in  the  cleanup  of  these  sites.      

  

In  the  U.S.,  the  policy  for  cleanup  of  abandoned  contaminated  sites  is  the  Comprehensive  

Emergency  Response  Compensation  and  Liability  Act  (CERCLA),  passed  in  1980  in  a  rushed  

response  to  concerns  about  the  contamination  in  Love  Canal,  New  York.    The  program  

became  commonly  known  as  Superfund  because  it  created  a  trust  fund  for  the  cleanup  of  

these  sites.    RCRA  also  has  cleanup  provisions,  called  Corrective  Action,  which  are  similar  in  

structure  to  Superfund  and  may  ultimately  become  more  important  as  the  stock  of  

abandoned  sites  eligible  for  Superfund  cleanup  declines.  In  addition,  all  50  US  states  have  

cleanup  programs  for  sites  that  do  not  enter  the  federal  Superfund  program.  

  

Other  countries  have  similar  programs,  often  of  much  more  recent  vintage.    Several  

European  countries  adopted  legislative  programs  in  the  1990s,  although  common  law  

countries  could  initiate  cleanup  under  nuisance  and  negligence  actions  before  legislative  

programs  began.      

  

The  desirable  extent  of  cleanup           is  an  important  question  for  

public  policy  toward  contaminated  sites.    Many  remedies  may  address  contamination.  The  

most  expensive  remedies  involve  removing  the  source  of  contamination.  Contaminated  soil  

may  be  excavated  and  incinerated,  either  on-­‐  or  off-­‐site.  A  second  type  of  remedy  involves  

include  constructing  retaining  walls  and  installing  cement  caps  over  contaminants.  Finally,  
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the  remedy  can  just  reduce  human  exposure,  for  example,  by  fencing  off  the  site  or  

providing  access  to  city  water  as  an  alternative  to  contaminated  groundwater.    

Measuring  the  Benefits  of  Cleanup  

Choosing  the  optimal  remedy  requires  estimating  the  benefits  of  cleanup,  which  is  both  

conceptually  and  methodologically  challenging.3    Conceptually,  the  challenge  is  to  conduct  

welfare  analysis  when  individuals  may  be  poorly  informed  or  have  difficulty  understanding  

small  risks.  Cost-­‐benefit  calculations  may  use  existing  states  of  information  (and  possibly  

unfounded  fears),  but  this  approach  risks  spending  resources  on  fears  that  might  be  much  

more  cheaply  addressed  through  information.    Gayer  et  al.  (2002)  find  that  the  market  

valuation  of  exposure  to  Superfund  sites  responds  strongly  to  the  release  of  information  

about  the  risk  posed  by  these  sites.  Alternatively,  analysts  can  use  toxicological  models  that  

predict  harms  and  apply  standard  values  of  risk  reduction,  especially  the  value  of  a  

statistical  life  (VSL).    Yet,  this  approach  may  undervalue  the  real  disutility  from  uncertain  

situations  and  requires  transfer  of  values  of  risk  reduction  from  other  contexts  to  these  

contaminated-­‐site  risks.  

  

The  economics  literature  has  mostly  focused  on  the  first  approach.    In  particular,  a  large  

number  of  studies  attempt  to  estimate  the  market  value  of  perceived  risks  from  

contaminated  sites  using  hedonic  property  value  models.    U.S.  EPA  (2009)  provides  an  

extensive  review  of  the  literature  that  estimates  the  effects  of  contaminated  sites  on  

property  values  and  presents  a  summary  table  of  results.  A  number  of  early  studies  focus  

on  one  or  a  few  sites,  although  more  recent  studies  have  begun  to  show  a  national  picture  

(Noonan  et  al.  2007,  Kiel  &  Williams  2007,  Greenstone  &  Gallagher  2008;  Gamper-­‐

Rabindran  &  Timmins  2010).    

  

Early  studies  estimate  the  effect  of  proximity  to  a  contaminated  site  on  housing  prices  and  

find  that  houses  near  these  sites  have  significantly  lower  prices.  However,  these  price  

discounts  may  not  capture  the  benefits  of  cleanup.    Some  recent  studies  find  that  cleanup  

                                                                                                                
3  Most  analysts  believe  the  benefits  of  clean-­‐up  are  almost  entirely  from  reduction  in  risks  to  human  health;  benefits  to  
ecosystems  are  usually  considered  small.  Our  discussion  thus  follows  the  literature  in  focusing  on  human  health  risk.  
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does  not  fully  eliminate  discounts  (McClusky  &  Rausser  2003,  Messer  et  al.  2006),  although  

earlier  studies  conclude  that  it  does  (Kohlhase  1991,  Dale  et  al.  1999).    Property  values  

may  not  completely  recover  because  the  cleanup  remedies  do  not  fully  remove  risks  or  

because  the  sites  continue  to  bear  some  stigma.      

  

In  response,  recent  studies  estimate  the  benefits  of  cleanup  decisions  and  activities,  rather  

than  simple  proximity  to  site.    However,  this  approach  raises  at  least  two  of  its  own  

challenges.      First,  changes  in  values  may  reflect  the  revelation  or  dissemination  of  

information  about  the  severity  of  the  risks,  rather  than  real  changes  in  these  risks.  For  

example,  a  property  value  decline  associated  with  adding  a  site  to  the  National  Priorities  

List  (NPL)     the  set  of  sites  eligible  for  large  scale  federal  cleanups     may  indicate  that  

households  learn  bad  news  from  this  action,  not  that  they  do  not  value  the  prospect  of  a  

federal  cleanup.    Second,  real  estate  market  valuations  may  build  in  expectations  about  

future  activities  at  the  site.    Thus,  a  small  appreciation  in  housing  values  upon  completion  

of  cleanup  may  indicate  that  property  values  already  anticipated  this  event.        

  

Studies  that  rely  on  property  values  must  also  confront  several  methodological  issues  

common  to  hedonic  analyses.    First,  the  hedonic  price  schedule  represents  the  equilibrium  

-­‐

marginal  changes  in  the  condition  of  a  site  (Gayer  2000,  Greenstone  &  Gallagher  2008).    

Second,  estimating  the  magnitude  of  the  property  value  effect  requires  a  definition  of  the  

affected  group.  Studies  with  data  on  house  sale  transactions  typically  focus  on  houses  

within  a  few  miles  of  the  site;  using  a  fixed  distance  is  simple,  but  may  miss  the  subtleties  of  

how  local  residents  come  into  contact  with  the  site.  Other  studies  use  aggregate  data  on  

house  prices  for  some  administratively-­‐defined  geographic  unit,  such  as  the  census  tract;  

again,  these  units  may  not  do  a  good  job  of  representing  exposure  to  the  site.    Finally,  

unobserved  geographic  heterogeneity  in  housing  and  community  characteristics  may  bias  

the  estimated  effects.  Studies  have  found  that  socioeconomic  characteristics  of  neighboring  

communities  affect  the  inclusion  of  sites  in  the  federal  Superfund  program  and  the  cleanup  

decisions  at  those  sites  (Viscusi  &  Hamilton  1999),  so  unmeasured  attributes  of  

communities  may  also  play  a  role.        
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Several  strategies  can  avoid  bias  from  such  unobserved  heterogeneity.    A  repeat-­‐sales  

approach  estimates  the  value  of  information  revelation  or  cleanup  activities  based  on  the  

change  in  prices  for  houses  that  resold  after  the  activity  (e.g.,  Mendelsohn  et  al.  1992,  Gayer  

et  al.  2002,  Gamper-­‐Rabindran  &  Timmins  2010),  removing  effects  of  the  home  and  area  

that  do  not  change  over  time.      Studies  also  conduct  panel  data  analyses  of  communities,  

usually  at  the  census  tract  level,  to  control  for  unchanging  attributes  of  the  communities  

(Noonan  et  al.  2007,  Greenstone  and  Gallagher  2008).      

  

Greenstone  &  Gallagher  (2008)  develop  a  novel  quasi-­‐experimental    research  design  to  

address  the  unobserved  heterogeneity  problem.    Sites  are  eligible  for  inclusion  on  the  NPL  

if  they  receive  a  hazard  ranking  score  above  an  arbitrary  threshold.      For  the  earliest  

candidates  for  the  NPL,  this  threshold  was  unknown  when  the  sites  were  scored.    Thus,  

Greenstone  &  Gallagher  posit  that  NPL  status  is  more  randomly  assigned  to  this  group  of  

sites  than  other  sites  and  focus  on  the  effect  of  NPL  listing  on  census  tracts  with  sites  in  this  

first  set  of  candidates.    They  also  employ  a  regression  discontinuity  approach  which  

focuses  on  the  subset  of  these  census  tracts  with  sites  just  above  and  below  the  threshold;  

these  census  tracts  should  be  quite  similar  except  in  the  very  large  difference  in  the  

cleanup  their  sites  received.    Greenstone  &  Gallagher  find  substantially  lower  estimates  of  

the  value  of  NPL  listing  with  their  quasi-­‐experimental  designs  than  with  a  more  standard  

comparison  of  housing  appreciation  in  all  census  tracts  with  and  without  NPL  sites,  

supporting  concerns  about  the  influence  of  unobserved  heterogeneity  on  earlier  estimates.    

  

Finally,  some  studies  use  alternatives  to  the  hedonic  approach.    Stated  preference  

approaches  allow  researchers  more  opportunities  to  randomize  which  households  

determine  the  valuations  and  to  value  multiple  cleanup  decisions;  however,  these  studies  

have  generally  found  values  of  contaminated  site  cleanup  and  VSLs  similar  to  those  found  

in  the  hedonic  studies  (Chattopadhyay  et  al.  2005,  Alberini  et  al.  2007).  Studies  have  also  

looked  for  non-­‐price  responses  as  evidence  that  households  value  changes  at  these  sites;  in  

particular,  households  with  lower  tolerance  for  risk  would  move  in  and  the  housing  stock  
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increase.    Noonan  et  al.  (2007)  find  that  these  changes  do  occur,  but  Greenstone  &  

Gallagher  (2008)  do  not  find  them  with  their  quasi-­‐experimental  approach.          

Comparing  Costs  and  Benefits  of  Cleanup  

Valuation  of  benefits  of  cleanup  should  ultimately  lead  to  judgments  about  the  efficiency  of  

contaminated  site  cleanup.      Several  recent  studies  raise  concerns  that  cleanup  costs  are  

very  high  relative  to  benefits.  Hamilton  &  Viscusi  (1999)  use  detailed  risk  assessments  by  

EPA  for  a  sample  of  145  Superfund  sites  to  evaluate  the  cost  per  cancer  case  avoided.  They  

find  that  an  avoided  cancer  case  cost  $388  million  (in  1993  dollars)  at  the  median  site  in  

their  study,  almost  two  orders  of  magnitude  above  conventional  estimates  of  the  value  of  a  

statistical  life.    The  variance  across  sites  in  cost  per  avoided  cancer  case  is  high.    A  few  sites  

that  pose  substantial  risk  would  pass  a  cost  benefit  test,  if  the  usual  VSL  is  the  value  of  a  

cancer  case  avoided.  

  

Although  they  use  a  hedonic  approach  rather  than  expert  risk  assessment,  Greenstone  &  

Gallagher  (2008)  come  to  a  similarly  negative  conclusion.    Once  they  apply  their  quasi-­‐

experimental  design,  they  find  that  final  listing  of  a  site  on  the  NPL  does  not  significantly  

increase  housing  prices   ;  they  explicitly  test  for  and  reject  an  

increase  in  prices  sufficient  to  cover  the  average  costs  of  cleanup  of  an  NPL  site,  which  they  

calculate  to  average  $43  million.  

    

Gamper-­‐Rabindran  &  Timmins  (2010)  adapt  the  Greenstone-­‐Gallagher  research  design  to  

examine  deletion  of  sites  from  the  NPL  (a  measure  of  completion  of  cleanup)  and  find  

significant  positive  effects  of  deletion  on    housing  prices  in  the  census  tract,  which  they  

confirm  with  a  repeat-­‐sales  analysis  of  individual  properties.    Assessing  two  individual  

sites,  they  find  average  benefits  of  about  the  same  magnitude  as  average  costs.  They  argue  

that  Greenstone  &  Gallagher  may  conflate  the  effects  of  negative  information  with  the  

positive  benefits  of  cleanup.    In  using  measures  of  progress  beyond  listing,  however,  

Gamper-­‐Rabindran  &  Timmins  may  re-­‐introduce  some  endogeneity  in  the  treatment  

variable  that  the  Greenstone-­‐Gallagher  approach  is  meant  to  purge.          
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Although  the  hedonic  literature  allows  an  overall  cost-­‐benefit  assessment  of  cleanup,  it  has  

been  less  useful  for  trying  to  improve  the  efficiency  of  cleanups  by  better  tailoring  costs  to  

benefits  at  specific  sites.  

different  meanings.  Yet,  hedonic  valuation  studies  have  tended  either  to  focus  on  a  single  

site  or  to  estimate  a  uniform  benefit  of  cleanup  across  all  sites  nationally,  making  it  difficult  

to  assess  the  effects  of  this  heterogeneity.        Gupta  et  al.  (1999)  suggest  the  EPA  does  trade-­‐

the  cleanup  remedies  it  selects,  as  efficiency  requires.  

However,  Viscusi  &  Hamilton  (1999)  conclude  that  the  EPA  uses  many  of  the  same  

heuristics  in  dealing  with  risk  that  have  been  identified  in  individual  behavior,  resulting  in  

inefficient  choices.      As  the  dispersion  in  costs  per  cancer  avoided  in  Hamilton  &  Viscusi  

(1999)  suggests,  the  best  chance  for  improvements  in  the  efficiency  of  cleanup  may  lie  in  

reforming  this  site-­‐by-­‐site  decision-­‐making.  

PAYING  FOR  CLEANUP  

Another  policy  debate  concerns  the  desirability  of  funding  cleanup  through  legal  liability  

and  the  form  any  liability  rules  should  take.    Legal  liability  imposed  on  the  generators  and  

transporters  of  waste  and  past  and  present  owners  of  contaminated  land  pays  for  most  U.S.  

Superfund  cleanup.    Liable  parties  must  either  undertake  cleanup  themselves  or  reimburse  

the  government  for  cleanup  by  paying  into  a  dedicated  trust  fund,  which  also  received  

some  tax  financing  in  earlier  years.      Other  countries  also  use  liability  financing;  however,  

most  European  countries  rely  more  on  government  funding  of  cleanup  than  the  U.S.  (for  

Sweden,  see  Forslund  et  al.  2009).    Thus,  one  might  ask  whether  the  U.S.  or  European  

approach  is  preferable.  

  

Countries  also  vary  in  the  liability  rules  they  impose  (Clarke  2001).    U.S.  Superfund  liability  

has  three  controversial  characteristics.    First,  liability  is  strict,  meaning  that  parties  are  

liable  even  if  they  took  due  care  to  avoid  contamination.    The  E.U.  debated  strict  liability  

preceding  the  adoption  of  the  2004  Environmental  Liability  Directive  and  settled  on  a  

mixed  regime  in  which  only  certain  hazardous  activities  are  subject  to  strict  liability.    

Second,  courts  have  interpreted  Superfund  to  impose  
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that  the  government  may  sue  any  liable  party  for  the  entire  cost  of  cleanup  at  the  site,  

tribution  to  the  contamination.    Most  European  countries  also  

rely  on  joint  and  several  environmental  liability,  but  some  have  begun  restricting  its  use.    

Third,  Superfund  liability  is  retroactive,  covering  activities  that  predate  the  passage  of  the  

law  in  1980.  

  

To  assess  the  use  of  liability  and  of  different  liability  regimes,  we  consider  implications  for  

active  waste  management,  for  the  cleanup  process  at  the  sites,  for  transaction  costs,  and  for  

the  real  estate  market.  

Incentives  for  Active  Waste  Management  

Liability  may  create  desirable  incentives  for  current  waste  management.    Firms  that  

currently  manage  waste  must  consider  the  threat  of  liability  in  deciding  the  type  and  

amount  of  waste  to  generate  and  the  nature  of  their  management  of  these  wastes.        RCRA  

tries  to  strengthen  these  incentives  by  imposing   irements  on  

active  waste  management  facilities  requirements  (Boyd  1997):  to  satisfy  these  

requirements,  facilities  must  show  they  have  the  depth  of  pockets  or  insurance  to  cover  

future  liability.  

  

Empirical  evidence  suggests  that  liability  for  cleanup  does  have  an  important  influence  on  

active  management  of  toxic  substances.    In  the  U.S.,  the  states  vary  in  the  liability  rules  they  

impose  (Alberini  &  Austin  1999).    Researchers  have  used  this  variation  to  study  the  effects  

of  liability,  particularly  strict  liability,  on  active  waste  management.    Strict  liability  can  

increase  precaution  if  the  due  care  standard  under  the  alternative  policy  is  set  lower  than  

the  private  parties  would  choose.    Using  the  variation  in  reliance  on  strict  liability  across  

states,  studies  have  found  that  strict  liability  does  increase  precaution:  it  reduces  accidental  

spills  (Alberini  &  Austin  2002),  increases  compliance  with  hazardous  waste  laws  (Stafford  

2003),  and  discourages  the  import  of  hazardous  waste  to  the  state  (Alberini  &  Frost  2007).      

These  studies  are  not  only  relevant  to  the  choice  of  strict  liability,  but  also  demonstrate  

empirically  the  relevance  of  liability  for  cleanup  to  decisions  about  active  waste  

management.    
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In  addition,  several  studies  find  evidence  that  firms  consider  future  liability  in  deciding  

which  waste  management  facility  to  use.  Alberini  &  Bartholomew  (1999)  find  that  the  

contamination  at  the  site,  as  well  as  the  cost  of  shipping  to  the  facility  and  disposal  costs.    

Generators  prefer  to  ship  to  wealthier  companies,  consistent  with  concern  about  liability  

should  the  management  facility  go  bankrupt.    Stafford  (2007a)  looks  at  demand  for  all  

hazardous  waste  management  services  nationwide  and  also  finds  that  noncompliance  

decreases  demand  for   services  in  the  short  run.      

  

However,  the  incentives  that  liability  creates  for  increased  precaution  in  active  waste  

management  may  not  improve  social  welfare  for  several  reasons.    First,  liability  is  

frequently  based  on  cleanup  costs,  rather  than  harms,  and  thus  may  not  properly  

internalize  the  externality.    As  discussed  above,  some  recent  research  suggests  that  

cleanups  may  be  more  extensive  than  optimal.    If  so,  the  threat  of  liability  for  cleanup  costs  

may  encourage  precaution  that  is  excessive  from  a  social  perspective,  creating  additional  

costs  from  inefficient  cleanup  choices  (Polinsky  &  Shavell  1994).  

  

In  addition,  the  form  of  liability  may  contribute  to  inefficient  incentives.    First,  joint  and  

several  liability  can  encourage  either  too  much  or  too  little  precaution  since  it  can  break  

the  link  between  the  harms  a  polluter  causes  and  the  damages  it  must  pay  (Kornhauser  &  

Revesz  1995,  Tietenberg  1989).      Alberini  &  Frost  (2007)  find  that  joint  and  several  liability  

discourages  waste  imports  to  a  state,  which  provides  empirical  evidence  that  this  

particular  form  of  liability  affects  waste  management  decisions.      Second,  retroactive  

liability  does  not  provide  direct  incentives  for  current  decisions  about  risk.    A  large  share  of  

the  private  cost  of  Superfund  is  attributable  to  activities  from  before  the  1980  passage  of  

CERCLA  (Probst  et  al.  1995).  Boyd  &  Kunruether  (1997)  argue  that  such  retroactive  

liability  may  even  weaken  incentives  for  precaution  because  it  raises  the  likelihood  that  a  

liable  party  becomes  judgment  proof  through  insolvency.        
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Effect  of  Liability  on  Cleanup  

Relying  on  liability  as  opposed  to  public  financing  also  has  implications  for  the  nature  and  

speed  of  site  cleanups.    Liability  helps  privatize  cleanups  because  liable  parties  may  

dispatch  their  responsibility  by  undertaking  government-­‐approved  cleanups.      

Privatization  may  provide  the  usual  advantages  of  cost  control  and  information:  private  

parties  may  have  stronger  incentives  to  control  cleanup  costs,  better  knowledge  of  the  

contamination,  and  greater  ability  to  limit  disruption  to  current  economic  activity  at  the  

site.      

  

However,  the  involvement  of  private  parties  may  also  affect  the  conduct  of  cleanup  in  ways  

that  have  more  ambiguous  welfare  implications.    In  an  effort  to  lower  their  costs,  private  

parties  may  delay  cleanup  (Rausser  et  al.  1998).  Sigman  (2001)  analyzes  the  speed  of  three  

stages  of  the  Superfund  process  (listing,  remedy  selection,  and  cleanup)  and  finds  evidence  

that  liable  parties  delay  the  early  stages  of  the  process.    Sigman  (1998a)  finds  evidence  that  

deep-­‐pocketed  liable  parties  also  use  their  influence  to  encourage  the  selection  of  less  

extensive  cleanup  remedies.    Whether  this  influence  amounts  to  desirable  cost  control  or  

undesirable  interference  of  concentrated  private  interests  depends  on  the  efficiency  of  

cleanup  decisions,  which,  as  discussed  above,  remains  controversial.    

Transaction  Costs  

Liability  gives  rise  to  substantial  legal  costs,  as  the  government  sues  liable  parties  and  

liable  parties  sue  each  other  and  their  insurers.    Dixon  (1995)  estimates  that  as  much  as  

30%  of  private  spending  on  Superfund  will  be  transaction  costs,  based  on  surveys  of  liable  

parties  and  their  insurers.    However,  public  financing  would  require  increases  in  

distortionary  taxes  and  thus  might  create  an  excess  burden  of  similar  magnitude.      

     

The  form  of  liability  may  also  affect  transactions  costs.    If  liability  rules  encourage  out-­‐of-­‐

court  settlement,  costs  may  be  much  lower  than  with  drawn-­‐out  legal  battles  and  trials.    In  

particular,  research  has  shown  that  joint  and  several  liability  can  either  encourage  or  

discourage  settlement,  depending  on  the  correlation  across  defendants  in  the  likely  

outcome  if  the  case  were  to  go  to  trial  (Kornhauser  &  Revesz  1995).    Chang  &  Sigman  



20  
  

(2000)  examine  the  effects  of  joint  and  several  liability  on  the  probability  and  speed  of  

settlement  in  Superfund  cases  and  conclude  that,  in  practice,  joint  and  several  liability  

under  Superfund  does  not  discourage  settlements  and  may  even  encourage  them.  

Brownfields  

Finally,  environmental  liability  may  discourage  re   sites  

with  actual  or  potential  contamination  from  their  past  use.    Communities  seek  to  redevelop  

these  sites  not  only  as  a  source  of  urban  blight  but  also  failure  to  use  these  sites  may  result  

sprawl  as  relatively  pristine  land  substitutes  for  old  industrial  land.  Policy-­‐makers  are  

concerned  that  liability  for  cleanup  is  a  substantial  deterrent  to  the  reuse  of  these  

brownfields,  since  liability  may  pass  from  sellers  to  buyers.  

  

In  a  basic  model  with  land  price  adjustments,  liability  will  not  deter  land  sales  or  

redevelopment;  land  prices  will  fall  enough  to  compensate  buyers  for  the  expected  liability.    

Some  additional  problem  is  necessary  for  liability  to  deter  sales  or  redevelopment  (Boyd  et  

al.  1996).  Adverse  selection  may  arise  if  sellers  have  private  information  about  the  amount  

of  contamination  at  the  site  or  the  obstacles  to  cleanup  (Segerson  1994).    Another  possible  

contamination  or  does  not  require  cleanup  until  the  property  is  sold  or  slated  for  

redevelopment.    With  imperfect  detection  or  enforcement,  some  properties  will  be  left  

alone  because  their  value  once  clean  does  not  exceed  the  cleanup  costs.  Property  sales  may  

also  increase  private  costs  if  the  buyer  has  deeper  pockets  than  the  seller  and  thus  is  less  

likely  to  be  judgment  proof  (Segerson  1993).    Finally,  Chang  &  Sigman  (2007)  find  that  

joint  and  several  liability  in  particular  may  deter  sales.    Increasing  the  number  of  

defendants,  as  

imposes  an  implicit  tax  on  transactions.  Using  data  on  the  share  of  costs  the  government  

recovers  in  Superfund  lawsuits,  Chang  &  Sigman  (2010)  estimate  a  substantial  magnitude  

for  this  implicit  tax.    

     

Empirical  research  has  found  evidence  that  liability  is  capitalized  into  land  prices  (Jackson  

2002).  For  example,  McGrath  (2002)  finds  that  likely  contamination  reduces  site  prices  in  
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Chicago  by  $1  million  per  acre,  fully  capitalizing  (or  even  over-­‐capitalizing)  cleanup  costs.    

For  inefficiency,  however,  liability  must  induce  a  reduction  in  the  quantity  of  land  

redeveloped.    Land  that  is  more  likely  to  be  contaminated  is  not  always  less  likely  to  used  

(Schoenbaum  2002);  however,  this  result  may  arise  from  a  correlation  between  historical  

land  use  and  other  characteristics  that  make  the  site  attractive.    To  address  this  

unobserved  heterogeneity,  Sigman  (2010)  studies  a  panel  of  cities  and  finds  higher  

industrial  vacancy  rates  and  reported  brownfield  acreage  when  states  adopt  joint  and  

several  liability.  These  results  suggest  that  liability  does  indeed  deter  redevelopment,  

despite  land  price  adjustments.      

  

In  response  to  the  perceived  problems  with  liability,  numerous  states  and  the  federal  

government  have  adopted  brownfields  policies.    These  policies  provide  outright  grants,  

,  and  offer  various  

forms  of  liability  protection  to  new  owners.    Surveys  find  that  developers  in  Europe  and  the  

U.S.  attribute  substantial  value  to  liability  relief  (Alberini  et  al.  2005,  Wernstedt  et  al.  2006).    

However,  Alberini  (2007)  finds  that  the  voluntary  cleanup  program  in  Colorado  had  little  

real  effect  on  redevelopment.  

CONCLUSION  

The  economics  literature  addresses  many  different  questions  and  policy  concerns  related  

to  hazardous  wastes  and  contaminated  land.      However,  much  research  is  still  required,  

even  in  the  areas  where  the  literature  is  most  extensive.      For  example,  despite  extensive  

research  on  the  benefits  of  Superfund  cleanup,  the  economics  literature  has  yet  to  reach  

consensus  on  whether  cleanup  does  increase  housing  values.    In  addition,  the  literature  on  

benefits  of  cleanup  tends  to  assess  either  single  sites  or  the  average  value  for  the  entire  

program.    Thus,  this  literature  does  not  help  to  tailor  remedies  for  particular  sites.    Given  

the  great  heterogeneity  of  sites,  improvement  in  site-­‐by-­‐site  decisions  might  be  an  

important  source  of  efficiency  improvements.  
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Despite  its  limitations,  the  literature  on  welfare  analysis  has  proceeded  much  further  for  

Superfund  than  for  RCRA.    We  lack  any  econometric  assessments  of  the  effects  of  RCRA  in  

reducing  risk  and  have  only  a  few  studies  of  its  overall  effects  on  waste  generation  or  

economic  activity.    Although  a  number  of  studies  have  focused  on  RCRA  compliance  and  

participation  in  voluntary  environmental  programs,  our  understanding  of  the  drivers  of  

compliance  and  the  effect  of  voluntary  programs  on  environmental  performance  is  still  

quite  limited.  

  

Research  on  all  aspects  of  hazardous  waste  has  focused  on  the  U.S.,  with  only  limited  

empirical  analysis  in  other  countries.    This  focus  is  partially  for  convenience:  the  U.S.  began  

its  policies  early  and  offers  econometricians  the  opportunity  to  compare  the  effects  of  

varying  state  policies  within  consistent  national  datasets  on  outcomes.    However,  lack  of  

research  means  other  countries  must  evaluate  policies  in  a  more  uncertain  environment.    

The  greatest  need  for  research  is  on  the  management  of  hazardous  wastes  and  

contaminated  sites  in  developing  countries,  where  risks  to  human  health  may  be  especially  

great,  but  current  information  is  largely  anecdotal.  
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