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Introduction	  
	  

For	  decades,	  industry	  groups	  and	  the	  American	  media	  have	  propagated	  the	  notion	  that	  
environmental	  protection	  is	  bad	  for	  business	  (Bezdek	  et	  al.	  2008,	  Goodstein	  1994).	  	  Recent	  polls	  
demonstrate	  that	  this	  idea	  is	  widely	  accepted	  as	  fact	  (Chinni	  2011);	  proponents	  of	  projects	  that	  
require	  environmental	  permits	  to	  impact	  species	  habitat,	  water	  resources	  and	  other	  natural	  
features	  often	  appeal	  to	  the	  public	  using	  the	  assumption	  that	  more	  jobs	  will	  be	  created	  by	  allowing	  
for	  environmentally-‐destructive	  development	  practices.	  	  Underscoring	  this	  trend,	  the	  U.S.	  Chamber	  
of	  Commerce	  recently	  released	  a	  report,	  Progress	  Denied,	  blaming	  “corrosive”	  declines	  in	  job	  
growth	  on	  the	  environmental	  permitting	  process	  (Pociask	  and	  Fuhr	  2011).	  

What	  has	  been	  almost	  entirely	  missing	  from	  this	  public	  debate	  is	  a	  detailed	  accounting	  of	  
the	  economic	  output	  and	  jobs	  in	  the	  U.S.	  that	  are	  actually	  created	  through	  environmental	  
conservation,	  restoration,	  and	  mitigation	  actions	  –	  the	  activities	  that	  are	  part	  of	  what	  we	  will	  call	  
the	  “Restoration	  Economy.”1	  	  This	  economy	  is	  comprised	  by	  the	  restoration	  sector,	  a	  variety	  of	  
industries,	  including	  earth	  movers,	  plant	  nurseries,	  legal	  and	  planning	  practices,	  landscape	  
architects,	  construction	  companies,	  and	  other	  firms	  that	  contribute	  to	  the	  ecological	  restoration	  
process.	  

Early	  studies	  on	  the	  administrative	  and	  compliance	  costs	  of	  environmental	  protection	  failed	  
to	  account	  for	  the	  net	  benefits	  of	  environmental	  protection,	  including	  growth	  in	  both	  private-‐	  and	  
public-‐sector	  environmental	  protection	  jobs	  (Bezdek	  1993,	  Goodstein	  1994).	  	  More	  recently,	  a	  
growing	  number	  of	  studies	  have	  identified	  “green”	  growth	  and	  job	  creation	  in	  renewable	  energy	  
production	  (Pollin	  et	  al.	  2008),	  energy	  efficient	  construction	  (USGBC	  2009),	  and	  green	  goods	  and	  
services	  industries	  (Renner	  2000).	  	  The	  Bureau	  of	  Labor	  Statistics’	  Green	  Goods	  and	  Services	  survey	  
found	  that	  the	  “green”	  economy	  accounted	  for	  3.4	  million	  U.S.	  jobs	  in	  2011,	  with	  the	  vast	  majority	  of	  
jobs	  in	  the	  private	  sector	  (BLS	  2013).	  	  The	  green	  economy	  has	  also	  been	  recognized	  as	  a	  potential	  
source	  of	  innovation	  that	  drives	  the	  broader	  economy	  (Chapple	  et	  al.	  2011).	  	  Ecosystem	  restoration	  
has	  not	  been	  explicitly	  included	  in	  this	  “green”	  economy	  accounting,	  perhaps	  foremost	  because	  it	  is	  
so	  difficult	  to	  define.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Storm	  Cunningham	  first	  documented	  the	  rise	  of	  the	  Restoration	  Economy	  in	  The	  Restoration	  Economy:	  The	  
Greatest	  New	  Growth	  Frontier	  (2002).	  	  While	  Cunningham	  takes	  a	  broad	  perspective	  of	  restoration	  that	  
includes	  both	  the	  built	  and	  natural	  environment,	  we	  are	  focused	  solely	  on	  economic	  activity	  relating	  to	  
ecological	  restoration.	  
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Restoration	  does	  not	  consistently	  fall	  into	  any	  single	  economic	  sector.	  	  Restoration	  work	  
ranges	  from	  scientific	  research	  and	  project	  planning	  to	  earth	  moving	  and	  tree	  planting.	  	  Projects	  are	  
often	  collaborative,	  involving	  federal,	  state	  and	  local	  partners	  from	  the	  public	  and	  private	  sectors.	  	  
The	  variety	  of	  programs,	  funding	  sources,	  and	  implementing	  agencies	  makes	  for	  a	  complex	  national	  
restoration	  industry	  that	  is	  difficult	  to	  delineate.	  	  As	  such,	  attempts	  to	  assess	  the	  restoration	  
industry	  to-‐date	  have	  been	  small-‐scale,	  focusing	  on	  a	  limited	  set	  of	  programs,	  specific	  projects,	  and	  
individual	  funding	  sources.	  

However,	  a	  growing	  body	  of	  evidence	  suggests	  the	  presence	  of	  a	  restoration	  industry	  that	  
not	  only	  protects	  public	  environmental	  goods,	  but	  also	  contributes	  to	  national	  economic	  growth	  
and	  employment.	  	  Federal	  and	  state	  agencies	  have	  begun	  to	  evaluate	  the	  impact	  of	  their	  restoration	  
investments	  on	  local	  and	  state	  economies,	  finding	  that	  restoration	  projects	  support	  as	  many	  as	  33	  
jobs	  per	  $1	  million	  invested	  (Edwards	  et	  al.	  2013),	  which	  compares	  favorably	  to	  estimates	  
generated	  for	  other	  industries	  (Garrett-‐Peltier	  and	  Pollin	  2009).	  	  Restoration	  jobs	  can	  stimulate	  
economic	  activities	  that	  create	  growth	  and	  employment	  in	  a	  wide	  variety	  of	  other	  industries.	  	  While	  
this	  information	  is	  promising,	  we	  do	  not	  yet	  understand	  the	  extent	  of	  these	  activities	  and	  benefits	  at	  
a	  national	  level.	  	  	  

The	  purpose	  of	  this	  report	  is	  to	  synthesize	  the	  evidence	  and	  construct	  a	  framework	  for	  
estimating	  the	  size	  of	  the	  United	  States	  restoration	  sector.	  	  This	  report	  is	  organized	  as	  follows:	  the	  
first	  section	  defines	  restoration,	  while	  the	  second	  section	  attempts	  to	  define	  the	  restoration	  industry	  
by	  the	  factors	  that	  drive	  demand	  for	  restoration.	  	  The	  third	  section	  reviews	  previous	  work	  to	  
quantify	  the	  economic	  benefits,	  impacts	  and	  contributions	  of	  restoration.	  	  In	  the	  final	  section,	  we	  
present	  our	  proposed	  methodology	  for	  further	  research	  to	  quantify	  the	  size	  of	  the	  restoration	  
industry	  annually	  in	  terms	  of	  total	  economic	  output	  and	  employment.	  
	  
Defining	  Restoration	  	  
	  

One	  of	  the	  challenges	  to	  quantifying	  the	  restoration	  industry	  is	  the	  inconsistent	  use	  of	  the	  
term	  restoration	  itself.	  	  Federal	  law	  treats	  the	  term	  restoration	  differently	  in	  different	  codes,	  and	  
within	  different	  federal	  agencies.	  	  The	  terms	  restoration,	  rehabilitation,	  remediation,	  re-‐
establishment,	  and	  reclamation	  are	  often	  used	  interchangeably	  (Cunningham	  2002,	  Hobbs	  and	  
Norton	  1996),	  although	  they	  can	  also	  be	  defined	  as	  separate	  and	  distinct	  activities	  (Bradshaw	  2002,	  
National	  Resource	  Council	  1992).	  	  Perhaps	  as	  a	  result	  of	  the	  diversity	  of	  activities,	  the	  North	  
American	  Industry	  Classification	  System	  (NAICS),	  the	  standard	  that	  federal	  agencies	  use	  to	  collect	  
and	  analyze	  business	  data,	  does	  not	  have	  a	  code	  for	  the	  restoration	  industry.	  	  Restoration	  
businesses	  and	  activities	  are	  classified	  instead	  by	  other	  industry	  codes,	  from	  ‘Nursery	  and	  Tree	  
Production’	  to	  ‘Other	  Heavy	  and	  Civil	  Engineering	  Construction.’	  	  Yet,	  one	  cannot	  quantify	  the	  
economic	  impacts	  of	  restoration	  without	  a	  clear	  understanding	  of	  what	  activities	  define	  the	  
industry.	  

Traditionally,	  ecological	  restoration	  is	  defined	  as	  an	  act	  of	  returning	  a	  system	  to	  an	  original	  
state,	  and	  is	  distinguished	  from	  rehabilitation,	  which	  is	  more	  broadly	  defined	  as	  any	  act	  to	  improve	  
the	  degraded	  state	  of	  the	  ecosystem	  (Bradshaw	  2002).	  	  Intact	  or	  “original”	  ecosystems	  will	  have	  
both	  high	  structural	  and	  functional	  attributes,	  whereas	  degraded	  systems	  lack	  the	  attributes	  of	  
either	  or	  both	  structure	  and	  function.	  	  While	  remediation,	  reclamation,	  enhancement	  and	  mitigation	  
are	  also	  activities	  performed	  on	  degraded	  ecosystems,	  the	  final	  outcome	  of	  these	  activities	  is	  an	  
alternative	  state	  or	  partial	  recovery	  of	  an	  original	  state.	  	  Indeed,	  some	  even	  argue	  that	  activities	  
must	  return	  both	  the	  original	  structural	  and	  functional	  attributes	  to	  degraded	  systems	  to	  constitute	  
restoration	  (National	  Resource	  Council	  1992).	  

From	  an	  accounting	  standpoint,	  these	  distinctions	  can	  be	  problematic	  in	  that	  many	  times	  
the	  original	  state	  of	  an	  ecosystem	  is	  unknown	  or	  unattainable	  (Harding	  et	  al.	  1998).	  	  The	  extent	  to	  
which	  humans	  can	  re-‐establish	  natural	  systems	  is	  limited,	  particularly	  in	  situations	  where	  historic	  
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impacts	  have	  permanently	  altered	  ecosystem	  structure.	  	  Restoration	  projects	  frequently	  present	  a	  
tradeoff	  between	  alternative	  structures,	  functions,	  and	  mitigation	  measures	  rather	  than	  the	  
opportunity	  to	  fully	  return	  an	  ecosystem	  to	  its	  historic	  state	  (Stanley	  and	  Doyle	  2003).	  	  In	  fact,	  quite	  
frequently,	  an	  ecosystem’s	  historic	  state	  may	  no	  longer	  be	  stable	  over	  the	  long	  term.	  	  Climate	  
change	  presents	  an	  additional	  challenge	  for	  restoration	  purists;	  in	  the	  future,	  the	  integrity	  of	  many	  
ecosystems	  will	  depend	  more	  on	  proactive	  mitigation	  and	  adaptation	  to	  changing	  climatic	  and	  
environmental	  context	  than	  a	  return	  to	  historic	  conditions	  (Seavy	  et	  al.	  2009).	  

Recently,	  more	  comprehensive	  definitions	  of	  restoration	  have	  been	  proposed	  to	  encompass	  
these	  alternative,	  often	  preferred	  outcomes.	  	  Hobbs	  and	  Norton	  (1996)	  define	  restoration	  as	  “an	  
attempt	  to	  force	  transitions	  towards	  a	  desired	  state”	  with	  the	  understanding	  that	  the	  desired	  state	  
will	  depend	  on	  ecological	  and	  human	  context	  (pp	  98).	  	  Activities	  that	  might	  be	  considered	  
restoration	  under	  these	  broader	  definitions	  include	  remediation	  of	  mine	  sites,	  land	  use	  conversion,	  
invasive	  species	  removal,	  and	  sustainable	  forest	  management.	  

Bradshaw	  (2002)	  suggests	  that	  restoration	  consists	  of	  “all	  those	  activities	  which	  seek	  to	  
upgrade	  damaged	  land	  or	  to	  recreate	  land	  that	  has	  been	  destroyed	  and	  to	  bring	  it	  back	  into	  
beneficial	  use,	  in	  a	  form	  in	  which	  the	  biological	  potential	  is	  restored”	  (pp	  7).	  	  The	  Society	  for	  
Ecological	  Restoration,	  the	  non-‐profit	  organization	  that	  publishes	  the	  peer-‐reviewed	  journal	  
Restoration	  Ecology,	  also	  promotes	  a	  broader	  definition,	  describing	  restoration	  as	  “the	  process	  of	  
assisting	  the	  recovery	  of	  an	  ecosystem	  that	  has	  been	  degraded,	  damaged,	  or	  destroyed,”	  and	  noting	  
that	  full	  recovery	  may	  not	  always	  be	  possible	  or	  even	  desirable	  (Society	  for	  Ecological	  Restoration	  
2013).	  

Thus,	  from	  a	  research	  perspective,	  a	  broader	  definition	  is	  simply	  more	  practical.	  	  It	  is	  nearly	  
impossible	  to	  assign	  investments	  and	  programs	  into	  distinct	  categories	  based	  on	  their	  relation	  to	  a	  
highly	  context-‐specific	  natural	  state,	  particularly	  when	  programs	  are	  long-‐term	  and	  outcomes	  
remain	  unknown.	  	  Rather	  than	  parse	  a	  specific	  definition	  of	  ecological	  restoration,	  existing	  
economic	  impact	  studies	  typically	  define	  the	  scope	  of	  the	  restoration	  industry	  by	  the	  activities	  and	  
programs	  that	  are	  included	  in	  and	  excluded	  from	  the	  analysis.	  	  The	  choice	  to	  exclude	  a	  particular	  
activity,	  such	  as	  sustainable	  forest	  management,	  may	  hinge	  more	  on	  data	  availability	  than	  whether	  
or	  not	  the	  activity	  constitutes	  restoration	  (for	  example,	  see	  Baker	  2004).	  	  Similarly,	  the	  choice	  to	  
include	  a	  particular	  activity,	  such	  as	  site	  remediation,	  might	  occur	  when	  the	  activity	  cannot	  easily	  
be	  separated	  from	  a	  larger	  restoration	  project	  (see	  DOI	  2011,	  Shropshire	  and	  Wagner	  2009).	  

Similarly,	  the	  choice	  to	  include	  or	  exclude	  conservation	  activities	  as	  restoration	  is	  one	  for	  
which	  there	  is	  no	  consensus.	  	  Restoration	  activities	  exist	  within	  the	  broader	  context	  of	  conservation	  
when	  conserving	  an	  ecosystem	  or	  species	  hinges	  on	  restoring	  the	  remains	  of	  degraded	  habitat	  or	  
populations	  (Hobbs	  and	  Harris	  2001).	  	  Likewise,	  conservation	  activities	  become	  a	  necessary	  part	  of	  
restoration	  when	  the	  trajectory	  of	  improved	  ecosystem	  health	  depends	  on	  its	  long-‐term	  protection.	  	  
For	  the	  purposes	  of	  this	  study,	  restoration	  may	  include	  conservation	  activities	  such	  as	  the	  purchase	  
of	  conservation	  easements,	  land	  acquisition,	  or	  transfer	  of	  water	  rights,	  when	  such	  investments	  are	  
a	  part	  of	  the	  larger	  restoration	  effort.	  
	  
Originating	  Demand	  for	  Restoration	  
	  
	   A	  second	  major	  challenge	  to	  quantifying	  the	  economic	  and	  employment	  impacts	  of	  the	  
restoration	  industry	  is	  that	  it	  is	  spread	  across	  a	  multitude	  of	  diverse	  actors.	  	  Many	  restoration	  
projects	  result	  from	  interagency	  collaborations	  and	  public-‐private	  partnerships,	  so	  that	  tracking	  
investments	  requires	  cross-‐referencing	  contracts	  and	  budgets	  from	  multiple	  sources	  (Nielsen-‐
Pincus	  and	  Moseley	  2010).	  	  Initial	  appropriations	  for	  the	  planning	  of	  large-‐scale	  restoration	  
programs	  may	  occur	  decades	  before	  ground	  breaking	  on	  restoration	  projects	  begins.	  

We	  can	  first	  divide	  the	  origins	  of	  restoration	  demand	  into	  two	  pieces,	  public	  and	  private.	  	  
The	  different	  investment	  and	  establishment	  phases	  of	  publicly	  funded	  restoration	  work	  can	  be	  
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further	  organized	  into	  three	  categories:	  origination,	  enablement,	  and	  implementation	  (which	  itself	  
can	  be	  broken	  into	  numerous	  phases;	  e.g.	  BenDor,	  Riggsbee	  &	  Doyle	  (2011)	  delineate	  nine	  phases	  
of	  restoration	  implementation).	  	  The	  originating	  phase	  involves	  developing	  a	  restoration	  program.	  	  
In	  the	  public	  sector,	  this	  often	  occurs	  through	  legislation	  and	  budget	  appropriations.	  	  The	  enabling	  
phase	  is	  the	  process	  by	  which	  agencies	  or	  organizations	  research	  alternatives,	  prioritize	  work,	  and	  
allocate	  funding	  to	  specific	  projects.	  	  Finally,	  implementation	  is	  the	  phase	  in	  which	  on-‐the-‐ground	  
work	  is	  carried	  out	  to	  complete	  the	  project.	  	  The	  size	  of	  the	  Restoration	  Economy	  can	  be	  roughly	  
delineated	  by	  identifying	  the	  major	  public	  and	  private	  programs	  that	  originate	  demand	  for	  
restoration.	  

Factors	  that	  create	  and	  originate	  demand	  include:	  (1)	  regulatory	  drivers	  that	  mandate	  or	  
incentivize	  public	  and	  private	  investment	  in	  restoration	  to	  offset	  development	  activities,	  (2)	  public	  
procurement	  of	  restoration	  through	  programs	  that	  contract	  directly	  with	  restoration	  providers,	  
(3)	  regional	  initiatives	  that	  are	  enabled	  through	  a	  synthesis	  of	  legislation	  and	  partnerships	  at	  
different	  levels	  of	  government,	  (4)	  internal	  agency	  policies	  that	  require	  or	  allow	  for	  regular	  
agency	  activities	  to	  be	  carried	  out	  in	  a	  more	  sustainable	  or	  restorative	  manner,	  and	  (5)	  private	  
investments	  by	  foundations,	  non-‐profits,	  corporations	  and	  institutions	  as	  a	  way	  to	  increase	  
sustainability	  or	  meet	  corporate	  social	  responsibility	  goals.	  	  Each	  of	  these	  factors	  is	  discussed	  in	  
greater	  detail	  below.	  
	  
1.	  	  	  Regulatory	  Drivers	  
	   The	  primary	  drivers	  of	  restoration	  investments	  have	  long	  been	  believed	  to	  be	  federal	  and	  
state	  statutes	  and	  regulations	  that	  require	  restoration	  as	  an	  offset	  for	  covered	  activities.	  	  Perhaps	  
the	  most	  well	  known	  example	  is	  the	  federal	  government’s	  no-‐net-‐loss	  policy	  for	  streams	  and	  
wetlands.	  	  The	  policy	  was	  created	  under	  Section	  404	  of	  the	  Clean	  Water	  Act	  (CWA),2	  and	  requires	  
mitigation	  to	  offset	  adverse	  and	  unavoidable	  impacts	  to	  aquatic	  resources.	  	  Compensatory	  
mitigation	  may	  include	  “restoration…	  establishment	  (creation),	  enhancement,	  and/or	  in	  certain	  
circumstances	  preservation”;3	  however,	  restoration	  comprises	  the	  largest	  share,	  or	  over	  40%	  of	  
wetland	  mitigation	  activities	  (Madsen	  et	  al.	  2010)	  and	  restoration	  and	  enhancement	  jointly	  
comprise	  over	  60%	  of	  stream	  mitigation	  activities	  (Environmental	  Law	  Institute	  2007).	  	  	  

The	  demand	  for	  stream	  and	  wetland	  restoration	  has	  triggered	  the	  creation	  and	  growth	  of	  
private	  mitigation	  banks	  -‐	  businesses	  that	  specialize	  in	  restoring	  and	  protecting	  aquatic	  resources.	  	  
There	  are	  nearly	  1,000	  active	  and	  sold	  out	  mitigation	  banks	  nationwide	  (BenDor,	  Riggsbee	  &	  Doyle	  
2011,	  Madsen	  et	  al.	  2011).4	  	  However,	  banks	  account	  for	  only	  26%	  of	  all	  wetland	  and	  stream	  
mitigation	  credits	  (Madsen	  et	  al.	  2011).	  	  Permittee-‐responsible	  mitigation	  accounts	  for	  67%	  of	  
credits	  and	  In-‐Lieu	  Fee	  Funds	  account	  for	  7%,	  suggesting	  that	  the	  actual	  quantity	  of	  wetland	  and	  
stream	  mitigation	  is	  far	  greater	  than	  that	  reflected	  by	  the	  number	  of	  banks	  (Madsen	  et	  al.	  2011).	  	  
Altogether,	  compensatory	  mitigation	  investments	  total	  an	  estimated	  $1.3	  to	  $4.0	  billion	  annually	  
(Madsen	  et	  al.	  2010,	  Environmental	  Law	  Institute	  2007).	  
	   Similarly,	  the	  Endangered	  Species	  Act	  (ESA)5	  has	  spurred	  the	  creation	  of	  endangered	  
species	  credit	  banks,	  or	  conservation	  banks,	  through	  which	  threatened	  species’	  habitat	  is	  restored,	  
protected,	  and	  managed.	  	  Under	  Section	  7	  of	  the	  ESA,	  federal	  agencies	  may	  not	  take	  actions	  that	  
adversely	  impact	  designated	  critical	  habitat	  or	  jeopardize	  listed	  endangered	  species.6	  	  Federal	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  	  33	  U.S.C.	  §	  1344.	  	  Permits	  for	  Dredged	  or	  Fill	  Material.	  
3	  	  33	  C.F.R.	  §	  332.2.	  U.S.	  Army.	  
4	  	  The	  federal	  mitigation	  banking	  database,	  RIBITS,	  does	  not	  yet	  incorporate	  data	  from	  all	  Army	  Corps	  of	  
Engineers	  districts.	  	  National-‐level	  surveys	  conducted	  to	  supplement	  information	  from	  RIBITS	  identified	  935	  
banks	  (Madsen	  et	  al.	  2011)	  and	  994	  banks	  (BenDor,	  Riggsbee	  &	  Doyle	  2011)	  in	  2011.	  
5	  	  16	  U.S.C.	  §	  1531	  et	  seq.	  Endangered	  Species.	  
6	  	  16	  U.S.C.	  §	  1536(a)(2))	  
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agencies	  must	  consult	  with	  the	  U.S.	  Fish	  and	  Wildlife	  Service	  (FWS)	  to	  establish	  reasonable	  
mitigation	  and	  enhancement	  measures,	  including	  habitat	  acquisition	  and	  improvement,	  to	  
minimize	  the	  adverse	  effects	  on	  the	  species	  or	  critical	  habitat	  concerned.	  	  	  

The	  ESA	  also	  authorizes	  the	  FWS	  to	  issue	  permits	  for	  the	  incidental	  take	  of	  endangered	  and	  
threatened	  species	  when	  a	  non-‐federal	  applicant	  documents	  steps	  to	  minimize	  and	  mitigate	  
impacts.7	  	  Based	  on	  a	  review	  of	  take	  permits	  and	  habitat	  conservation	  plans	  approved	  between	  
2003	  and	  2006,	  the	  FWS	  invests	  an	  estimated	  $200.7	  million	  per	  year	  in	  compensatory	  mitigation	  
and	  requires	  permittees	  to	  invest	  an	  average	  of	  $370.3	  million	  per	  year	  to	  fulfill	  mitigation	  
obligations	  (Environmental	  Law	  Institute	  2007).	  

Though	  agencies	  and	  private	  actors	  can	  mitigate	  impacts	  independently,	  FWS	  guidance	  
(2003)	  formally	  allowed	  incidental	  take	  within	  a	  specified	  service	  area	  to	  be	  offset	  with	  credits	  
purchased	  from	  a	  private	  conservation	  bank,	  beginning	  in	  2003.	  	  Since	  then,	  the	  number	  of	  banks	  
has	  risen	  steadily	  (Speciesbanking.com	  2013).	  	  There	  are	  currently	  117	  active	  and	  sold	  out	  
conservation	  banks	  in	  the	  U.S.	  (Speciesbanking.com	  2013).	  	  	  

The	  ESA	  has	  also	  generated	  demand	  for	  riparian	  buffer	  restoration	  and	  in-‐stream	  water	  
rights	  to	  restore	  and	  protect	  endangered	  aquatic	  species.	  	  While	  terrestrial	  habitat	  can	  generally	  be	  
restored	  and	  protected	  as	  a	  unit	  of	  property,	  aquatic	  habitats	  are	  defined	  by	  the	  quantity,	  quality,	  
and	  timing	  of	  water	  flowing	  through	  or	  into	  an	  area	  (Poff	  et	  al.	  2007).	  	  The	  quantity	  and	  timing	  of	  
flows	  can	  be	  altered	  through	  dams	  and	  diversion,	  changes	  to	  land	  cover	  in	  the	  watershed,	  and	  
groundwater	  extraction,	  among	  other	  factors	  (Poff	  et	  al.	  2007).	  	  Protection	  of	  endangered	  aquatic	  
species	  therefore	  may	  require	  the	  restoration	  of	  flows	  through	  the	  dedication	  or	  purchase	  of	  water	  
rights.	  	  Mitigation	  of	  aquatic	  habitat	  impacts	  may	  also	  require	  restoration	  of	  land	  in	  the	  watershed,	  
in	  order	  to	  improve	  water	  quality	  and	  timing	  of	  flows.	  	  For	  example,	  the	  Columbia	  Basin	  Water	  
Transactions	  Program	  was	  developed	  to	  mitigate	  impacts	  to	  endangered	  salmon	  and	  steelhead	  
populations	  in	  the	  Pacific	  Northwest	  by	  investing	  in	  riparian	  buffers	  and	  the	  purchase	  of	  water	  
rights	  (BPA	  2004).	  	  Environmental	  water	  markets	  involved	  $22	  million	  in	  transactions	  in	  2011	  
alone,	  and	  have	  an	  estimated	  cumulative	  value	  of	  $227	  million	  since	  1986	  (Bennett	  et	  al.	  2013).	  

Regulatory	  requirements	  also	  create	  demand	  for	  restoration	  that	  occurs	  as	  a	  result	  of	  a	  
Natural	  Resources	  Damage	  Assessment	  (NRDA).	  	  The	  Comprehensive	  Environmental	  Response,	  
Compensation	  and	  Liability	  Act	  (CERCLA	  or	  Superfund)8	  and	  the	  Oil	  Pollution	  Act	  of	  19909	  
authorize	  federal,	  state	  and	  tribal	  trustees	  to	  determine	  damages	  for	  injuries	  to	  natural	  resources	  
resulting	  from	  an	  oil	  spill	  or	  the	  release	  of	  a	  hazardous	  substance.	  	  NRDA	  determines	  the	  level	  of	  
compensation	  required	  from	  responsible	  parties	  in	  order	  to	  restore	  or	  replace	  the	  damaged	  natural	  
resources.	  	  While	  the	  NRDA	  process	  uses	  appropriations	  to	  fund	  the	  management	  of	  the	  program,	  
the	  restoration	  projects	  are	  funded	  by	  penalties	  from	  responsible	  parties.	  	  Between	  2010	  and	  2013,	  
restoration	  settlements	  averaged	  more	  than	  $150	  million	  per	  year	  (DOI	  2013).	  
	   Restoration	  is	  also	  driven	  by	  regulation	  at	  the	  state	  and	  local	  level.	  	  For	  example,	  Maryland’s	  
Forest	  Conservation	  Act	  requires	  reforestation	  or	  afforestation	  to	  offset	  clearing	  and	  land	  
disturbance	  associated	  with	  large-‐scale	  land	  development.10	  	  Over	  20,000	  acres	  were	  reforested	  
and	  afforested	  during	  the	  first	  15	  years	  of	  the	  FCA	  (Maryland	  Department	  of	  Natural	  Resources	  
2010).	  	  	  In	  North	  Carolina,	  the	  Riparian	  Buffer	  Protection	  Program	  requires	  mitigation	  for	  impacts	  
to	  protected	  buffers	  adjacent	  to	  all	  intermittent	  streams,	  perennial	  streams,	  lakes,	  ponds,	  estuaries	  
and	  modified	  natural	  streams	  in	  designated	  river	  basins	  and	  watersheds.11	  	  Mitigation	  may	  occur	  
through	  on-‐site	  or	  off-‐site	  restoration,	  payments	  into	  a	  state	  Riparian	  Buffer	  Restoration	  Fund,	  or	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7	  	  16	  U.S.C.	  §	  1539(a)(2)(B))	  
8	  	  42	  U.S.C.	  §	  9601–9675	  
9	  	  33	  U.S.C.	  §	  2701–2720	  	  	  
10	  	  Maryland	  Code	  §	  08.19	  Forest	  Conservation.	  (1992)	  
11	  North	  Carolina	  G.S.	  §	  143-‐214.20.	  	  Riparian	  Buffer	  Protection	  Program.	  
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donation	  of	  real-‐property	  containing	  degraded	  riparian	  habitat.	  	  Between	  2005	  and	  2010,	  
compensatory	  mitigation	  under	  this	  regulation	  resulted	  in	  a	  net	  increase	  of	  130	  acres	  of	  forested	  
riparian	  buffers	  despite	  more	  than	  2,000	  project	  impacts	  in	  the	  same	  period	  (Hill	  et	  al.	  2012).	  

Though	  not	  a	  compensatory	  mitigation	  program,	  California’s	  Global	  Warming	  Solutions	  Act	  
(AB	  32)	  enables	  businesses	  to	  use	  carbon	  offsets	  to	  cover	  up	  to	  8%	  of	  carbon	  emissions	  reduction	  
requirements.12	  	  This	  has	  generated	  demand	  for	  carbon	  offsets,	  which	  can	  be	  met	  through	  a	  variety	  
of	  project	  types	  including	  restorative	  forestry.	  	  Currently,	  six	  reforestation	  projects	  and	  30	  
improved	  forest	  management	  projects	  are	  listed	  for	  sale	  on	  the	  reserve	  (Climate	  Action	  Reserve	  
2013(a)).	  	  The	  Forestland	  Group	  Champion	  Property	  is	  the	  largest	  registered	  improved	  forest	  
management	  project,	  encompassing	  over	  100,000	  acres	  in	  the	  Adirondack	  Mountains	  (Climate	  
Action	  Reserve	  2013(b)).	  	  Additionally,	  the	  Garcia	  River	  Forest	  is	  one	  of	  the	  larger	  conservation-‐
based	  forest	  management	  projects	  registered,	  ensuring	  sustainable	  forest	  management	  practices	  on	  
over	  23,000	  acres	  in	  California	  (Climate	  Action	  Reserve	  2013(c)).	  	  Demand	  for	  offset	  projects	  is	  
expected	  to	  grow	  as	  the	  coverage	  of	  carbon	  emissions	  reduction	  requirements	  expands	  to	  more	  
industries	  and	  agencies	  in	  the	  state	  (Nichols	  2009).	  
	  
2.	  	  	  Public	  Procurement	  

A	  second	  major	  driver	  of	  restoration	  activity	  is	  the	  direct	  public	  procurement	  of	  restoration	  
services.	  	  	  The	  2009	  American	  Recovery	  and	  Reinvestment	  Act	  (ARRA)	  allocated	  $167	  million	  to	  the	  
National	  Oceanic	  and	  Atmospheric	  Association	  (NOAA)	  to	  administer	  grants	  to	  50	  habitat	  
restoration	  projects	  in	  22	  states	  and	  2	  U.S.	  territories	  (Edwards	  2012).	  	  State	  and	  local	  resource	  
management	  agencies,	  NGOs	  and	  other	  entities	  proposed	  projects	  to	  receive	  the	  funding,	  and	  NOAA	  
awarded	  funds	  to	  high	  priority,	  "shovel-‐ready"	  projects	  with	  the	  potential	  to	  maximize	  both	  job	  
creation	  and	  ecological	  benefits.	  	  	  Projects	  included	  dam	  removal,	  fish	  passage,	  marine	  debris	  
removal,	  and	  habitat	  restoration	  and	  protection.	  

The	  U.S.	  Department	  of	  Agriculture	  (USDA)	  oversees	  multiple	  programs	  that	  provide	  direct	  
payments	  to	  agricultural	  operators,	  forest	  managers,	  and	  tribal	  organizations	  willing	  to	  engage	  in	  
restoration	  and	  conservation	  activities.	  	  These	  programs	  include:	  

§ the	  Conservation	  Reserve	  Program	  (CRP)	  and	  Grassland	  Reserve	  Program	  
(GRP)	  administered	  by	  the	  Farm	  Service	  Agency;	  	  

§ the	  Environmental	  Quality	  Improvement	  Program	  (EQIP),	  the	  Wetlands	  
Reserve	  Program	  (WRP)	  and	  the	  Conservation	  Stewardship	  Program	  (CSP)	  
administered	  by	  the	  Natural	  Resources	  Conservation	  Service;	  	  

§ the	  Healthy	  Forests	  Reserve	  Program	  (HFRP)	  administered	  by	  the	  Forest	  
Service;	  and	  

§ the	  Wildlife	  Habitat	  Improvement	  Program	  (WHIP)	  administered	  jointly	  by	  
NRCS	  and	  FWS.	  	  	  

These	  programs	  receive	  funding	  through	  farm	  bill	  appropriations,	  thus	  while	  appropriations	  tend	  
to	  be	  large,	  the	  scale	  of	  investments	  is	  subject	  to	  change	  regularly	  (Baker	  2004).	  
	   The	  Department	  of	  the	  Interior	  provides	  grants	  for	  the	  procurement	  of	  restoration	  services	  
on	  other	  lands.	  	  Grant	  programs	  include:	  

§ National	  Coastal	  Wetlands	  Conservation	  Grants;	  
§ Landowner	  Incentive	  Program	  grants	  and	  technical	  assistance;	  	  
§ Cooperative	  Endangered	  Species	  Conservation	  Fund	  grants;	  	  
§ State	  Wildlife	  Grants;	  and	  
§ Sport	  Fish	  Restoration	  grants,	  administered	  by	  FWS	  and	  state	  partners.	  

Interior	  also	  procures	  restoration	  services	  on	  the	  public	  lands	  it	  manages,	  which	  cover	  20%	  of	  the	  
land	  area	  of	  the	  U.S.	  (DOI	  2012).	  	  Public	  lands	  restored	  and	  managed	  by	  the	  Interior	  include	  21	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12	  California	  Code	  of	  Reg.	  Title	  17	  Subchapter	  10.	  Climate	  Change,	  Article	  5	  §	  95854	  (2013).	  
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former	  military	  bases,	  consisting	  of	  over	  one	  million	  acres,	  now	  part	  of	  the	  national	  wildlife	  refuge	  
system	  (Doyle	  et	  al.	  2008).	  

Many	  restoration	  projects	  involve	  partnerships	  between	  federal,	  state,	  and	  local	  agencies,	  as	  
well	  as	  the	  private	  sector	  such	  that	  federal	  investments	  only	  constitute	  a	  portion	  of	  the	  overall	  
project	  budget.	  	  For	  example,	  Section	  320	  of	  the	  Clean	  Water	  Act	  established	  the	  National	  Estuary	  
Program,	  administered	  by	  the	  U.S.	  Environmental	  Protection	  Agency	  (EPA),	  to	  fund	  projects	  to	  
protect	  and	  restore	  the	  health	  of	  estuaries.13	  	  Between	  2003	  and	  2011,	  EPA	  provided	  $190	  million	  
in	  grants	  under	  this	  program	  and	  leveraged	  an	  additional	  $2.9	  billion	  from	  partner	  organizations,	  of	  
which	  13%	  was	  directly	  invested	  in	  restoration	  (EPA	  2013).	  	  The	  program	  currently	  assists	  with	  
restoration	  planning	  and	  implementation	  activities	  in	  28	  estuaries	  nationwide.	  

At	  the	  state	  and	  local	  level,	  public	  procurement	  of	  restoration	  services	  is	  typically	  funded	  by	  
bond	  measures.	  	  Since	  2010,	  voters	  have	  approved	  over	  $3	  billion	  in	  bonds	  for	  conservation	  across	  
the	  U.S.	  (Trust	  for	  Public	  Land	  2005).	  	  More	  than	  76%	  of	  all	  conservation	  bond	  measures	  proposed	  
since	  2010	  have	  passed,	  indicating	  widespread	  public	  support	  for	  restoration	  and	  conservation	  
investments.	  
	  
3.	  	  	  Regional	  Initiatives	  

Restoration	  is	  also	  driven	  by	  long-‐term	  regional	  initiatives,	  enabled	  through	  coordinated	  
regulatory	  requirements	  and	  direct	  expenditures	  at	  varying	  levels	  of	  government.	  	  Regional	  
initiatives	  are	  distinguished	  from	  other	  demand	  factors	  by	  a	  layering	  of	  multiple	  regulations	  that	  
enable	  agency	  partnerships	  focused	  on	  a	  single	  geographic	  area.	  

For	  example,	  the	  Chesapeake	  Bay	  Program	  was	  initiated	  in	  1983	  to	  restore	  water	  quality	  
and	  living	  resources	  to	  the	  Bay.14	  	  Like	  many	  regional	  initiatives,	  the	  Chesapeake	  Bay	  Program	  is	  
funded	  through	  Water	  Resources	  Development	  Act	  (WRDA)	  appropriations,	  but	  coordinates	  efforts	  
and	  resources	  with	  other	  restoration	  and	  compliance	  programs,	  including	  the	  CWA	  and	  EQIP.	  	  The	  
2008	  Farm	  Bill15	  allocated	  $23	  million	  of	  EQIP	  funding	  to	  the	  Chesapeake	  to	  address	  the	  water	  
quality	  problems	  resulting	  from	  agricultural	  runoff,	  and	  created	  the	  Chesapeake	  Bay	  Watershed	  
Initiative	  to	  direct	  an	  additional	  $188	  million	  to	  purchase	  restoration	  and	  conservation	  measures	  
upstream	  of	  the	  Bay	  (USDA	  2009).	  	  The	  Program	  has	  also	  had	  to	  adapt	  over	  time	  as	  new	  regulations	  
have	  been	  layered	  onto	  the	  region,	  including	  a	  total-‐maximum	  daily	  load	  (TMDL)	  that	  will	  require	  
state	  and	  local	  jurisdictions	  in	  the	  watershed	  to	  increase	  land	  restoration	  and	  conservation	  by	  2025	  
(Chesapeake	  Bay	  Commission	  2013).	  

The	  Coastal	  Protection	  and	  Restoration	  Program	  in	  Louisiana	  is	  another	  long-‐term,	  regional	  
initiative	  funded	  in	  part	  by	  WRDA	  and	  administered	  by	  partnership	  of	  multiple	  federal	  and	  state	  
agencies.	  	  The	  program	  was	  established	  by	  the	  1990	  Coastal	  Wetlands	  Planning,	  Protection	  and	  
Restoration	  Act	  (CWPPRA)	  to	  identify,	  prepare,	  and	  fund	  construction	  of	  restoration.	  	  The	  annual	  
CWPPRA	  budget	  ranges	  from	  $30	  million	  to	  $80	  million	  per	  year,	  and	  has	  funded	  over	  150	  coastal	  
restoration	  and	  protection	  projects	  to-‐date	  (USGS	  2013).	  	  The	  Coastal	  Protection	  and	  Restoration	  
Authority	  (CPRA),	  the	  state	  agency	  established	  to	  oversee	  and	  direct	  CWPPRA	  funds,	  is	  also	  charged	  
with	  developing	  Coastal	  Master	  Plans	  every	  5	  years.	  	  While	  the	  primary	  goal	  of	  the	  Master	  Plan	  is	  
flood	  protection,	  many	  of	  the	  improvements	  make	  use	  of	  green	  infrastructure	  solutions,	  including	  
marsh	  creation,	  sediment	  diversion,	  and	  wetland	  restoration	  (CPRA	  2012).	  	  The	  2012	  Louisiana	  
Coastal	  Master	  Plan	  anticipates	  adding	  another	  $50	  billion	  in	  investments	  on	  the	  Louisiana	  Gulf	  
Coast	  over	  the	  next	  50	  years	  with	  funding	  from	  WRDA	  appropriations,	  the	  federal	  Coastal	  Impact	  
Assistance	  Program,	  and	  penalties	  from	  the	  Deepwater	  Horizon	  Oil	  Spill	  (CPRA	  2012).	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13	  33	  U.S.C.	  §	  1330.	  	  National	  Estuary	  Program.	  
14	  	  33	  U.S.C.	  §	  1267.	  Chesapeake	  Bay.	  
15	  Pub.L.	  110-‐234.	  	  Food,	  Conservation,	  and	  Energy	  Act	  of	  2008.	  May	  22,	  2008.	  
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Other	  large-‐scale	  regional	  restoration	  initiatives	  include	  the	  Comprehensive	  Everglades	  
Restoration	  Project,	  the	  Northeast	  Coastal	  Region	  Ecosystem	  Restoration	  Program,	  the	  Bay	  Delta	  
Conservation	  Plan,	  and	  the	  Great	  Lakes	  Restoration	  Initiative;	  among	  others	  (see	  Appendix).	  
	  
4.	  	  	  Internal	  Agency	  Policies	  

A	  fourth	  source	  of	  demand	  for	  restoration	  projects	  involves	  internal	  agency	  policies	  that	  
require	  or	  allow	  for	  regular	  agency	  operations	  to	  include	  restoration	  activities.	  	  Some	  of	  these	  
agency	  policies	  are	  designed	  to	  ensure	  compliance	  with	  existing	  federal	  environmental	  laws;	  others	  
are	  designed	  to	  provide	  for	  greater	  sustainability	  within	  the	  constraints	  of	  existing	  programs.	  	  

Stewardship	  End	  Result	  Contracting	  was	  initiated	  in	  1998	  to	  pilot	  the	  idea	  of	  exchanging	  
forest	  products	  for	  ecological	  restoration	  services.16	  	  The	  policy	  allows	  the	  U.S.	  Forest	  Service	  and	  
the	  Bureau	  of	  Land	  Management	  to	  contract	  with	  timber	  companies	  to	  restore	  or	  maintain	  water	  
quality,	  promote	  healthy	  forest	  stands,	  reduce	  fire	  hazards,	  and	  restore	  and	  maintain	  wildlife	  and	  
fish	  habitat	  in	  exchange	  for	  the	  right	  to	  sustainably	  harvest	  timber	  on	  public	  lands.	  	  In	  contrast	  to	  
traditional	  forestry	  contracts,	  which	  separate	  timber	  sales	  from	  service	  procurement,	  stewardship	  
contracting	  allows	  for	  the	  exchange	  of	  goods	  for	  services,	  while	  ensuring	  that	  services	  would	  help	  
the	  agencies	  meet	  sustainability	  goals.	  

Similarly,	  Department	  of	  Defense	  (DOD)	  policy	  has	  evolved	  over	  past	  decades	  to	  encourage	  
greater	  attention	  to	  sensitive	  natural	  resources	  on	  military	  installations	  and	  sites.	  	  In	  1994,	  an	  
internal	  ecosystem	  management	  policy	  was	  established	  requiring	  military	  installations	  to	  use	  
ecosystem	  management	  to	  restore	  ecological	  associations,	  structures,	  and	  functions	  and	  biological	  
diversity.	  	  This	  policy	  was	  followed	  in	  1996	  by	  the	  DOD’s	  Environmental	  Conservation	  Program	  
which	  aimed	  to	  maintain	  or	  restore	  ecosystems	  and	  populations	  of	  all	  native	  species	  (Ripley	  2008).	  	  
Since	  then,	  DOD	  has	  transferred	  21	  remediated	  bases	  to	  the	  FWS	  for	  habitat	  management	  (Doyle	  et	  
al.	  2008)	  and	  managed	  habitat	  for	  nearly	  425	  Federally-‐listed	  species	  and	  over	  500	  at-‐risk	  species	  
on	  active	  installations	  (DOD	  2012).	  	  In	  2011	  alone,	  the	  DOD	  invested	  $2.1	  billion	  in	  environmental	  
restoration, $394.7	  million	  in	  conservation,	  and	  $395	  million	  in	  natural	  and	  cultural	  resources	  
protection	  (DOD	  2012).	  
	  
5.	  	  	  Private	  Investments	  

Philanthropic,	  non-‐profit,	  corporate	  and	  institutional	  investments	  also	  generate	  demand	  for	  
restoration	  activities.	  	  A	  2013	  study	  conducted	  for	  the	  National	  Fish	  and	  Wildlife	  Foundation	  
(NFWF)	  found	  that	  private	  investments	  in	  conservation	  and	  restoration-‐related	  activities	  amounted	  
to	  over	  $4.3	  billion	  in	  2012	  (Southwick	  Associates	  2013).	  	  The	  study	  tabulated	  tax	  return	  data	  for	  
non-‐profit	  organizations	  receiving	  exemptions	  for	  listing	  as	  Natural	  Resources	  Conservation	  and	  
Protection	  and	  Wildlife	  Preservation	  and	  Protection	  entities.	  	  Though	  the	  estimate	  includes	  
expenditures	  for	  both	  conservation	  and	  restoration	  activities,	  it	  provides	  a	  preliminary	  estimate	  of	  
the	  total	  value	  of	  private,	  charitable	  restoration	  investments.	  

Many	  of	  these	  charitable	  contributions	  are	  mission-‐driven.	  	  The	  River	  Network,	  an	  
association	  of	  nearly	  2,000	  different	  non-‐profit	  and	  grassroots	  organizations,	  awarded	  more	  than	  
$150,000	  in	  grants	  for	  restoration	  projects	  in	  2011	  (River	  Network	  2011).	  	  Of	  the	  Network	  income	  
in	  2011,	  23%	  came	  from	  corporate	  donors,	  37%	  from	  foundation	  grants,	  10%	  from	  individual	  
donations,	  and	  only	  9%	  from	  public	  sources	  (River	  Network	  2011).	  	  The	  Coastal	  America	  
Foundation,	  which	  manages	  grant	  funds	  for	  the	  Corporate	  Wetlands	  Restoration	  Partnership,	  
provided	  $290,000	  in	  restoration	  grants	  in	  2011	  (Coastal	  America	  Foundation	  2011).	  	  These	  
investments	  are	  made	  for	  a	  wide	  variety	  of	  reasons,	  from	  a	  desire	  to	  meet	  corporate	  social	  
responsibility	  goals	  or	  build	  positive	  relationships	  with	  federal	  enforcement	  agencies	  (NFWF	  
2013).	  	  Some	  farmers	  and	  ranchers	  view	  restoration	  as	  a	  sustainable	  business	  practice,	  whereby	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
16	  16	  U.S.C.	  §	  2104	  Note.	  Forest	  Health	  Protection.	  
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restoring	  and	  managing	  their	  natural	  resources	  enables	  the	  long-‐term	  productivity	  of	  their	  
operations.	  	  The	  National	  Cattlemen’s	  Beef	  Association	  annually	  recognizes	  ranchers	  who	  
voluntarily	  engage	  in	  outstanding	  wildlife	  habitat	  enhancement	  and	  environmental	  protection	  
practices	  (Environmental	  Stewardship	  2013).	  

Private	  investments	  may	  also	  occur	  for-‐profit.	  	  Private	  equity	  firms	  are	  investing	  
institutional	  funds	  in	  wetland	  restoration,	  with	  the	  expectation	  of	  returns	  from	  the	  sale	  of	  
mitigation	  credits	  (PEI	  2012).	  	  Private	  forest	  owners	  may	  opt	  to	  undergo	  an	  improved	  forest	  
management	  project	  in	  order	  to	  sell	  offsets	  on	  the	  California	  carbon	  exchange	  (Climate	  Action	  
Reserve	  2013(d)).	  	  Property	  owners	  in	  Philadelphia	  may	  choose	  to	  revert	  impervious	  parking	  lots	  
to	  bio-‐swales	  planted	  with	  native	  species	  in	  order	  to	  reap	  the	  benefits	  of	  a	  lower	  tax	  assessment	  
(Valderrama	  et	  al.	  2013).	  	  These	  types	  of	  private	  investments	  rely	  on	  incentives	  generated	  through	  
other	  demand	  factors;	  wetland	  restoration	  is	  profitable	  because	  of	  the	  Clean	  Water	  Act,	  which	  
requires	  mitigation	  for	  losses	  of	  aquatic	  resources.	  	  California’s	  offset	  market	  is	  driven	  by	  AB32	  
regulations	  while	  Philadelphia’s	  green	  infrastructure	  investments	  are	  driven	  by	  the	  City’s	  tax	  
policy.	  	  The	  Philadelphia	  policy,	  in	  turn,	  is	  driven	  by	  the	  City’s	  need	  to	  comply	  with	  its	  Clean	  Water	  
Act	  TMDL	  –	  a	  regulatory	  driver.	  	  No	  single	  demand	  factor	  described	  above	  operates	  independently	  
of	  the	  others	  and	  it	  is	  the	  linkages	  between	  these	  factors	  that	  make	  the	  restoration	  industry	  so	  
complex.	  	  
	  
Quantifying	  the	  Economic	  Benefits,	  Impacts,	  and	  Contributions	  of	  Restoration	  
	  

A	  broad	  review	  of	  the	  literature	  was	  conducted	  in	  order	  to	  understand	  the	  current	  status	  of	  
knowledge	  on	  the	  restoration	  industry	  in	  the	  United	  States.	  	  The	  existing	  literature	  can	  be	  
organized	  into	  two	  general	  categories:	  (1)	  economic	  benefits	  studies	  and	  (2)	  economic	  impacts	  and	  
contributions	  studies.	  	  Economic	  benefits	  studies,	  also	  known	  as	  cost-‐benefit	  analyses,	  examine	  the	  
net	  economic	  benefit,	  including	  market	  and	  non-‐market	  value,	  of	  restoration	  activities.	  	  Economic	  
impacts	  and	  contributions	  studies	  describe	  how	  expenditures	  in	  a	  particular	  industry	  cycle	  through	  
the	  economy	  and	  stimulate	  impacts	  in	  other	  industries.	  	  Many	  economic	  evaluations	  of	  restoration	  
project	  proposals	  employ	  methods	  from	  both	  types	  of	  studies.	  	  However,	  it	  is	  important	  to	  note	  that	  
benefits	  and	  contributions	  are	  different	  measures:	  the	  former	  focuses	  on	  the	  net	  value	  while	  the	  
latter	  focuses	  on	  gross	  output	  and	  employment	  (DOI	  2012).	  

The	  literature	  was	  also	  reviewed	  for	  information	  on	  the	  current	  size	  of	  the	  restoration	  
industry.	  	  To-‐date,	  there	  are	  no	  estimates	  of	  size	  of	  the	  restoration	  industry	  at	  a	  national	  level.	  	  A	  
handful	  of	  studies	  have	  estimated	  total	  investments	  or	  spending	  in	  a	  particular	  segment	  of	  
restoration	  work,	  such	  as	  total	  annual	  investments	  made	  by	  the	  mitigation	  and	  conservation	  
banking	  industry	  (Environmental	  Law	  Institute	  2007).	  	  Industry	  studies	  were	  collected	  from	  a	  
variety	  of	  other	  industries	  to	  supplement	  our	  assessment	  of	  best	  research	  practices	  and	  to	  provide	  
context	  for	  estimates	  of	  the	  economic	  impacts	  of	  the	  restoration	  industry.	  
	  
Economic	  Benefits	  of	  Restoration	  
	  
	   The	  long-‐term	  benefits	  associated	  with	  restoration	  are	  well-‐documented,	  and	  include	  
increased	  property	  values	  and	  local	  tax	  revenue	  (Isley,	  Isley	  and	  Hause	  2011,	  Bark	  et	  al.	  2009,	  
Acharya	  and	  Bennett	  2001,	  Kiel	  and	  Zabel	  2001),	  increased	  revenues	  associated	  with	  tourism	  and	  
outdoor	  recreation	  (Isley,	  Isley	  and	  Hause	  2011,	  McCormick	  et	  al	  2010),	  increased	  fish	  and	  game	  
revenues	  (Kroeger	  2012,	  McCormick	  et	  al	  2010,	  Kruze	  and	  Scholz	  2006),	  and	  avoided	  costs	  
associated	  with	  improved	  ecosystem	  services	  (see	  Table	  1	  below).	  	  Because	  environmental	  assets	  
tend	  to	  provide	  positive	  externalities	  and	  services	  for	  which	  there	  is	  no	  market,	  traditional	  price-‐
based	  approaches	  cannot	  be	  used	  to	  assess	  their	  value	  (Barbier	  2007).	  	  The	  primary	  methods	  used	  
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to	  estimate	  the	  value	  of	  these	  benefits	  include:	  stated	  preference	  approaches,	  such	  as	  contingent	  
valuation,	  which	  surveys	  the	  willingness	  to	  pay	  for	  a	  particular	  benefits;	  and	  revealed	  preference	  
approaches,	  such	  as	  travel-‐cost	  modeling	  or	  hedonic	  pricing,	  which	  assess	  the	  actual	  amount	  paid	  
for	  a	  benefit	  or	  its	  proxy	  (Pascual	  and	  Muradian	  2010).	  
	  
Table	  1.	  Long-‐Term	  Economic	  Benefits	  of	  Environmental	  Restoration	  

Benefit	   Source	  

Aesthetics	   	  
Increased	  property	  values	   Isley,	  Isley	  and	  Hause	  2011,	  Bark	  et	  al.	  2009,	  Kiel	  and	  Zabel	  2001	  
Increased	  tourism	   Isley,	  Isley	  and	  Hause	  2011,	  McCormick	  et	  al	  2010	  

Recreation	   	  
Boating,	  swimming,	  water	  sports	   Carson	  and	  Mitchell	  1993	  
Park	  visitation	   McCormick	  et	  al	  2010	  

Fish	  and	  Game	   	  
Fishery	  enhancement	   Kroeger	  2012,	  Barbier	  2007,	  Kruze	  and	  Scholz	  2006	  
Wildlife	  enhancement	   Vickerman	  2013	  

Ecosystem	  Services	   	  
Erosion	  Control	   Kroeger	  2012	  
Stormwater	  Management	   Valderrama	  et	  al.	  2013	  
Groundwater	  Recharge	   McCormick	  et	  al	  2010	  
Surface	  water	  availability	   Mueller	  et	  al.	  2013,	  Milon	  and	  Scrogin	  2006	  
Water	  quality	   Vickerman	  2013,	  Kroeger	  2012,	  Milon	  and	  Scrogin	  2006	  
Flood	  Control	   Kroeger	  2012,	  Barbier	  2007,	  Milon	  and	  Scrogin	  2006	  
Carbon	  sequestration	   Vickerman	  2013,	  Weinerman,	  Buckley	  and	  Reich	  2012	  

	  
Intact	  and	  restored	  environmental	  resources	  have	  an	  aesthetic	  value	  for	  which	  there	  is	  

higher	  demand	  than	  for	  degraded	  resources.	  	  Numerous	  studies	  have	  estimated	  the	  marginal	  
increase	  in	  property	  value	  attributable	  to	  restoration	  by	  the	  willingness	  to	  pay	  for	  a	  property	  
nearer	  a	  restored	  environmental	  asset.	  	  For	  example,	  in	  a	  meta-‐analysis	  of	  both	  naturally	  occuring	  
and	  man-‐made	  wetlands	  around	  the	  world,	  Ghermandi	  et	  al.	  (2010)	  used	  a	  regression	  model	  to	  
analyze	  418	  observations	  from	  170	  valuation	  studies,	  finding	  that	  human	  made	  wetlands	  create	  
high	  values	  for	  biodiversity	  enhancement,	  water	  quality	  improvement,	  and	  flood	  control.	  	  Along	  
these	  lines,	  Kaza	  and	  BenDor	  (2013)	  found	  that	  parcels	  over	  0.5	  mi	  from	  wetland	  restoration	  sites	  
gain	  substantial	  amenity	  value.	  	  Additionally,	  contingent	  valuation	  study	  of	  residential	  properties	  
on	  Muskegon	  Lake,	  in	  the	  Great	  Lakes	  region,	  estimated	  an	  $11.9	  million	  increase	  in	  residential	  
property	  values	  for	  all	  homes	  within	  100	  to	  800	  feet	  of	  the	  restored	  shoreline	  (Isely,	  Isely	  and	  
Hause	  2011).	  	  Similarly,	  a	  hedonic	  house	  price	  model	  was	  used	  to	  estimate	  the	  willingness	  to	  pay	  
for	  single	  family	  homes	  near	  two	  Superfund	  sites	  in	  Massachusetts	  before	  and	  after	  discovery	  of	  
contamination	  (Kiel	  and	  Zabel	  2001).	  	  The	  study	  found	  the	  aggregate	  home	  price	  value	  of	  cleaning	  
up	  the	  sites	  would	  be	  $72	  million	  and	  $122	  million	  respectively.	  

Enhanced	  natural	  aesthetics	  from	  restored	  ecosystems	  also	  attract	  outdoor	  recreation	  
enthusiasts	  and	  tourists.	  	  The	  Muskegon	  Lake	  study	  used	  a	  travel	  cost	  survey	  to	  predict	  that	  half	  of	  
local	  residents	  would	  visit	  the	  Lake	  at	  least	  one	  additional	  time	  each	  year	  after	  shoreline	  
restoration	  was	  completed,	  resulting	  in	  a	  local	  recreation	  benefit	  of	  $2.7	  million	  per	  year	  (Isely,	  
Isely	  and	  Hause	  2011).	  	  A	  predicted	  2%	  increase	  in	  recreation	  and	  park	  visits	  resulting	  from	  the	  
Comprehensive	  Everglades	  Restoration	  Program	  will	  add	  an	  estimated	  $1.3	  billion	  in	  benefits	  over	  
the	  next	  50	  years	  (McCormick	  et	  al	  2010).	  	  	  
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Often	  the	  intent	  of	  environmental	  restoration	  is	  to	  improve	  specific	  ecosystem	  services,	  
such	  as	  groundwater	  recharge	  or	  flood	  control	  that	  have	  long-‐term	  cost	  savings	  compared	  to	  
conventional	  infrastructure	  solutions.	  	  These	  green	  infrastructure	  assets	  mature	  slowly	  over	  time,	  
as	  trees	  take	  root,	  soil	  and	  shorelines	  stabilize,	  and	  wildlife	  populations	  recover,	  and	  are	  therefore	  
associated	  with	  greater	  uncertainty	  and	  risk	  (Talberth	  et	  al.	  2013,	  Barbier	  2007).	  	  However,	  
environmental	  restoration	  is	  increasingly	  seen	  as	  a	  viable	  and	  sustainable	  way	  to	  avoid	  the	  costs	  of	  
conventional	  infrastructure	  construction	  and	  maintenance.	  	  	  

These	  benefits	  are	  typically	  assessed	  using	  a	  cost-‐based	  approach,	  by	  which	  the	  avoided	  
costs	  of	  conventional	  infrastructure	  or	  the	  mitigation	  costs	  of	  a	  loss	  of	  ecosystem	  services	  are	  
translated	  to	  the	  value	  of	  the	  environmental	  asset	  (Pascual	  and	  Muradian	  2010).	  	  The	  Fisher	  Slough	  
tidal	  marsh	  restoration	  project	  in	  Skagit	  County,	  Washington,	  restored	  60	  acres	  of	  tidal	  marsh	  and	  
15	  miles	  of	  streams	  to	  simultaneously	  provide	  improved	  salmon	  spawning	  habitat	  and	  increased	  
flood	  storage	  capacity.	  	  These	  dual-‐benefits	  are	  expected	  to	  provide	  between	  $9.1	  and	  $20.7	  million	  
in	  cost-‐savings	  over	  the	  next	  50	  years	  (Weinerman,	  Buckley	  and	  Reich	  2012).	  	  Thus,	  the	  net	  value	  of	  
the	  restoration	  project	  can	  be	  thought	  of	  as	  the	  expected	  difference	  between	  expected	  cost	  savings	  
and	  implementation	  cost.	  

Similarly,	  one	  of	  the	  primary	  goals	  of	  the	  Comprehensive	  Everglades	  Restoration	  Project	  
(CERP)	  is	  to	  improve	  water	  quality	  and	  avoid	  energy	  costs	  associated	  with	  drinking	  water	  
treatment.	  	  Currently,	  brackish	  drinking	  water	  in	  the	  South	  Florida	  Water	  Management	  District	  is	  
treated	  through	  a	  capital-‐	  and	  energy-‐intensive	  reverse	  osmosis	  process.	  	  By	  restoring	  freshwater	  
flows,	  the	  restoration	  project	  intends	  to	  flush	  brackish	  water	  further	  downstream,	  recharge	  
groundwater	  aquifers	  with	  freshwater,	  and	  reduce	  water	  treatment	  costs	  by	  at	  least	  $13.5	  billion	  
over	  the	  next	  50	  years	  (McCormick	  et	  al.	  2010).	  

Pascual	  and	  Muradian	  (2010)	  provide	  an	  incredibly	  detailed	  review	  of	  over	  150	  studies	  on	  
the	  valuation	  of	  environmental	  assets.	  	  This	  extensive	  literature	  shows	  that	  there	  is	  a	  growing	  
consensus	  that	  environmental	  restoration	  can	  provide	  long-‐term	  benefits	  to	  property	  owners	  and	  
businesses,	  increased	  tourism	  and	  recreation	  activity,	  increased	  yields	  for	  fisheries,	  and	  cost	  
savings	  for	  local	  governments	  and	  state	  and	  federal	  agencies.	  
	  
Economic	  Impacts	  and	  Contributions	  of	  Restoration	  
	  

Restoration	  investments	  also	  have	  a	  short-‐term	  economic	  and	  employment	  stimulus,	  which	  
can	  be	  measured	  through	  economic	  impact	  and	  contributions	  analyses.	  	  The	  stimulating	  effects	  of	  
increases	  in	  spending,	  in	  any	  industry	  as	  well	  as	  in	  the	  public	  sector,	  are	  the	  result	  of	  
interdependencies	  among	  industries,	  whereby	  changes	  in	  demand	  in	  one	  industry	  can	  have	  ripple	  
effects	  for	  suppliers	  and	  related	  businesses.	  	  Multiplier	  effects	  occur	  at	  three	  levels:	  

§ Direct	  economic	  effects	  are	  changes	  in	  economic	  activity	  resulting	  from	  the	  
initial	  investment	  in	  the	  focal	  industry.	  	  Effects	  can	  be	  measured	  as	  changes	  
in	  output,	  earnings,	  or	  employment.	  	  	  

§ Indirect	  effects	  are	  the	  secondary	  effects	  resulting	  from	  changes	  in	  demand	  
within	  other	  industries	  in	  the	  geographic	  region	  due	  to	  increases	  or	  
decreases	  in	  input	  purchases	  from	  suppliers.	  	  	  

§ Induced	  effects	  represent	  the	  changes	  in	  economic	  activity	  resulting	  from	  
household	  spending	  by	  workers	  employed	  by	  directly	  affected	  businesses	  as	  
well	  as	  suppliers	  (BEA	  2012).	  

The	  sum	  of	  these	  three	  effects	  represents	  the	  total	  impacts	  within	  a	  regional,	  state,	  or	  national	  
economy.	  

Multipliers	  are	  frequently	  used	  by	  government	  agencies	  and	  industry	  groups	  to	  calculate	  
the	  direct,	  indirect,	  and	  induced	  effects	  of	  new	  projects	  on	  a	  state	  or	  local	  economy	  (BEA	  2012).	  	  
These	  economic	  impact	  analyses	  describe	  the	  marginal	  economic	  impacts	  of	  changes	  in	  
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investment	  levels.	  	  Contributions	  analyses	  use	  multipliers	  to	  estimate	  the	  portion	  of	  a	  region’s	  
economy	  that	  is	  attributable	  to	  an	  existing	  industry	  or	  program	  (IMPLAN	  Group	  LLC	  2012).	  	  
Industry	  groups	  often	  use	  contributions	  analyses	  to	  illustrate	  the	  scale	  of	  a	  particular	  industry	  at	  a	  
national	  level.	  	  Recent	  industry	  studies	  taking	  this	  approach	  include	  the	  oil	  and	  gas	  industry	  
(PricewaterhouseCoopers	  2011),	  the	  private	  forestry	  industry	  (F2M	  2009),	  the	  green	  building	  and	  
construction	  industry	  (USGBC	  2009),	  the	  environmental	  protection	  industry	  (Bezdek,	  Wendling,	  
and	  DiPerna	  2008),	  and	  the	  outdoor	  active	  recreation	  industry	  (Southwick	  Associates,	  Inc.	  2007),	  
among	  others.	  
	  
Economic	  and	  Employment	  Multipliers	  	  	  

Total	  demand	  multipliers	  calculate	  the	  amount	  of	  output,	  earnings,	  or	  employment	  in	  
various	  industrial	  categories	  attributable	  to	  a	  capital	  investment	  in	  one	  or	  more	  related	  industries	  
(BEA	  2012).	  	  For	  example,	  an	  output	  multiplier	  of	  2.5	  would	  mean	  that	  for	  a	  $1	  million	  investment	  
in	  a	  given	  industry,	  all	  related	  industries	  experience	  a	  combined	  total	  of	  $2.5	  million	  in	  increased	  
output.	  	  	  

Direct	  effect	  multipliers	  calculate	  the	  amount	  of	  earnings	  or	  employment	  in	  related	  
industries	  that	  are	  attributable	  to	  an	  increase	  in	  earnings	  or	  employment	  in	  the	  focal	  industry	  (BEA	  
2012).	  	  If	  an	  investment	  in	  a	  textile	  factory	  increases	  employment	  in	  the	  textile	  industry	  by	  50	  jobs,	  
a	  direct	  effect	  employment	  multiplier	  could	  be	  used	  to	  determine	  the	  increase	  in	  jobs	  outside	  of	  the	  
textile	  industry.	  	  Generally,	  household	  multipliers	  are	  used	  to	  calculate	  induced	  effects	  (BEA	  2012),	  
though	  regression-‐based	  methods	  can	  also	  be	  used	  (Pollin	  et	  al.	  2008).	  

The	  Regional	  Input-‐Output	  Modeling	  System	  (RIMS),	  which	  was	  developed	  by	  the	  Bureau	  of	  
Economic	  Analysis	  in	  the	  1970s,	  provides	  multipliers	  representing	  over	  400	  different	  industries	  
based	  on	  the	  North	  American	  Industry	  Classification	  System	  (NAICS).	  	  RIMS	  also	  provides	  weights	  
or	  “location	  quotients”	  for	  different	  localities	  and	  regions,	  to	  represent	  the	  relative	  ability	  of	  the	  
local	  economy	  to	  support	  or	  supply	  a	  given	  industrial	  category.	  	  Impact	  Analysis	  for	  Planning	  
(IMPLAN)	  is	  a	  similar	  input-‐output	  model	  that	  provides	  multipliers	  for	  different	  industries	  and	  
geographic	  areas	  in	  the	  U.S.	  (MIG,	  Inc.	  2012).	  	  Multiplier	  terminology,	  as	  described	  above,	  varies	  
within	  each	  of	  these	  modeling	  systems,	  but	  the	  concept	  and	  outputs	  are	  the	  same.	  

Because	  restoration	  is	  not	  limited	  to	  any	  single	  industry,	  but	  rather	  a	  mixture	  of	  industries,	  
assessing	  the	  direct,	  indirect	  and	  induced	  effects	  requires	  constructing	  a	  custom	  input-‐output	  
model	  by	  weighting	  multipliers	  from	  multiple	  industries	  by	  their	  relative	  contribution	  to	  the	  
restoration	  program	  or	  project	  of	  interest.	  	  Our	  review	  has	  determined	  that	  most	  of	  the	  analyses	  of	  
the	  ecological	  restoration	  sector	  are	  articulated	  as	  case	  studies,	  particularly	  around	  specific	  
geographic	  areas.	  
	  
Case	  Studies	  of	  the	  Restoration	  Industry	  

Baker	  (2004)	  was	  the	  first	  to	  use	  economic	  multipliers	  to	  estimate	  impacts	  specific	  to	  the	  
restoration	  industry.	  	  Baker	  collected	  information	  on	  all	  public	  grants	  and	  contracts	  for	  restoration	  
project	  implementation,	  watershed	  assessments	  and	  sediment	  inventories	  in	  Humboldt	  County,	  
California	  between	  1995	  and	  2002.	  	  Economic	  multipliers	  for	  farm,	  forestry	  and	  fishing	  products	  
from	  the	  RIMS	  II	  input-‐output	  model	  were	  then	  applied	  to	  the	  total	  spent	  on	  each	  type	  of	  work	  to	  
estimate	  the	  overall	  value-‐added.	  	  Direct	  employment	  estimates	  were	  based	  on	  a	  survey	  of	  the	  
businesses	  and	  non-‐profits	  engaged	  in	  local	  restoration	  work.	  	  Direct-‐effect	  employment	  
multipliers	  from	  RIMS	  II	  were	  applied	  to	  the	  employment	  figures	  to	  estimate	  indirect	  and	  induced	  
employment	  effects.	  	  Baker	  estimated	  that	  the	  restoration	  industry	  directly	  supported	  160	  full	  time,	  
private-‐sector	  jobs	  in	  Humboldt	  County	  in	  2002,	  and	  indirectly	  supported	  270-‐480	  private	  sector	  
jobs,	  37	  public	  sector	  jobs	  and	  11	  tribal	  jobs.	  	  In	  addition,	  spending	  on	  restoration	  projects	  resulted	  
in	  over	  $29	  million	  in	  value-‐added	  to	  the	  County’s	  economy.	  
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	   Shropshire	  and	  Wagner	  (2009)	  expanded	  this	  methodology	  to	  the	  state	  level	  in	  an	  
assessment	  of	  Montana’s	  restoration	  industry.	  	  Rather	  than	  attempting	  to	  tally	  every	  restoration	  
project	  in	  the	  state	  and	  calculate	  total	  output	  and	  employment	  effects,	  the	  authors	  used	  a	  single	  
mine	  remediation	  and	  riparian	  restoration	  project,	  representative	  of	  restoration	  projects	  in	  the	  
state,	  to	  calculate	  multipliers	  that	  could	  be	  used	  to	  estimate	  impacts	  from	  other	  projects.	  	  Industries	  
comprising	  the	  restoration	  composite	  model	  included	  construction,	  engineering	  services,	  
government	  oversight,	  rail	  and	  truck	  transportation,	  legal	  and	  accounting	  services,	  hazardous	  
waste	  handling,	  forestry	  support	  activities,	  and	  more.	  	  	  

Using	  IMPLAN,	  the	  authors	  estimated	  that	  10.97	  jobs	  were	  directly	  attributable	  to	  a	  $1	  
million	  investment	  in	  the	  restoration	  project.	  	  The	  total	  number	  of	  direct,	  indirect,	  and	  induced	  jobs	  
attributable	  to	  a	  $1	  million	  investment	  was	  31.5,	  meaning	  the	  project	  had	  an	  employment	  
multiplier	  of	  2.87.	  	  Similarly,	  the	  authors	  found	  an	  overall	  output	  multiplier	  of	  2.59,	  such	  that	  the	  
state	  economy	  added	  an	  estimated	  $2.59	  million	  in	  value	  per	  $1	  million	  invested.	  

This	  study	  was	  followed	  in	  2010	  by	  an	  assessment	  of	  Oregon’s	  restoration	  industry	  
(Nielsen-‐Pincus	  and	  Moseley	  2010).	  	  The	  authors	  used	  a	  stratified	  sample	  of	  99	  Oregon	  Watershed	  
Enhancement	  Board	  grants	  to	  create	  input-‐output	  models	  for	  a	  variety	  of	  restoration	  project	  types,	  
including	  in-‐stream,	  riparian,	  wetland,	  upland,	  and	  fish	  passage	  restoration	  as	  well	  as	  for	  four	  
different	  types	  of	  contracts.	  	  Employment	  multipliers	  were	  found	  to	  vary	  widely	  (from	  1.3	  to	  3.3)	  
depending	  on	  the	  type	  of	  contract;	  labor-‐intensive	  contracts	  were	  found	  to	  have	  lower	  employment	  
multipliers	  because	  the	  bulk	  of	  employment	  effects	  occurred	  as	  a	  direct	  result	  of	  the	  contract.	  	  
Output	  multipliers	  ranged	  from	  1.4	  to	  2.4	  depending	  on	  the	  type	  of	  work	  performed,	  with	  the	  
greatest	  benefits	  to	  trade	  in	  fuel,	  wood	  products,	  rock,	  metal,	  and	  other	  building	  and	  landscaping	  
products.	  	  The	  number	  of	  jobs	  supported	  by	  restoration	  activities	  also	  varied	  by	  project	  type,	  from	  
an	  estimated	  14.7	  jobs	  per	  $1	  million	  invested	  for	  in-‐stream	  restoration	  to	  23.1	  jobs	  per	  $1	  million	  
invested	  for	  riparian	  restoration.	  	  Employment	  multipliers	  ranged	  from	  2.7	  to	  3.8	  and	  output	  
multipliers	  ranged	  from	  1.9	  to	  2.4	  for	  all	  project	  types	  (see	  Tables	  2	  and	  3).	  

The	  Massachusetts	  Division	  of	  Ecological	  Restoration	  replicated	  these	  methods	  to	  estimate	  
the	  economic	  impacts	  of	  four	  representative	  restoration	  projects	  on	  the	  state’s	  economy	  (Industrial	  
Economics	  2012).	  	  Cost	  information	  was	  used	  to	  populate	  an	  IMPLAN	  model	  for	  each	  project	  type,	  
including	  re-‐creation	  of	  a	  tidal	  creek/wetland	  system,	  wetland	  restoration	  (including	  dam	  
removal),	  tidal	  wetland	  restoration,	  and	  dam	  removal.	  	  The	  number	  of	  jobs	  supported	  by	  these	  
projects	  ranged	  from	  an	  estimated	  9.9	  per	  $1	  million	  invested	  for	  wetland	  restoration	  (with	  dam	  
removal)	  to	  12.9	  jobs	  per	  $1	  million	  invested	  for	  tidal	  creek	  re-‐creation.	  	  Employment	  multipliers	  
did	  not	  have	  much	  variation,	  ranging	  only	  from	  1.59	  to	  1.78.	  	  Similarly,	  economic	  output	  multipliers	  
ranged	  only	  from	  1.68	  to	  1.83.	  	  The	  authors	  attributed	  the	  smaller	  economic	  impact	  of	  these	  
restoration	  projects	  relative	  to	  those	  in	  Montana	  and	  Oregon	  to	  the	  lesser	  ability	  of	  Massachusetts	  
to	  meet	  restoration	  industry	  demand	  in-‐state.	  

On	  an	  agency	  scale,	  the	  Department	  of	  the	  Interior	  estimated	  the	  economic	  impact	  of	  its	  
own	  restoration	  investments	  by	  creating	  regional	  input-‐output	  models	  for	  a	  sample	  of	  nine	  
restoration	  projects	  (DOI	  2012).	  	  Contractors	  and	  program	  managers	  provided	  data	  on	  the	  labor,	  
products	  and	  services	  used	  to	  implement	  each	  projects,	  and	  supplier	  and	  household	  impacts	  were	  
estimated	  for	  the	  counties	  within	  commuting	  distance	  (60	  miles)	  from	  the	  project	  site.	  	  There	  was	  a	  
very	  wide	  variation	  in	  the	  local	  economic	  effects,	  ranging	  from	  5.8	  to	  27.2	  jobs	  per	  $1	  million	  
invested	  and	  $23,000	  to	  $5.7	  million	  in	  total	  output	  gained.	  	  However,	  project	  size	  ranged	  from	  
several	  thousand	  dollars	  up	  to	  $25	  million.	  	  Interior	  found	  that	  the	  impact	  of	  projects	  on	  local	  
economies	  was	  most	  strongly	  affected	  by	  the	  type	  of	  restoration	  project,	  with	  some	  types	  of	  
restoration	  requiring	  larger	  investments	  than	  others.	  	  However,	  the	  size	  and	  diversity	  of	  the	  local	  
economy	  and	  the	  Interior’s	  purchasing	  methods	  also	  affected	  the	  economic	  impact,	  suggesting	  that	  
economic	  impacts	  are	  not	  comparable	  across	  different	  geographic	  scales.	  	  The	  Interior	  is	  currently	  
conducting	  a	  more	  detailed	  survey	  of	  its	  projects	  to	  better	  understand	  this	  variation.	  
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Similarly,	  NOAA	  used	  economic	  multipliers	  to	  assess	  the	  economic	  impacts	  of	  its	  coastal	  
habitat	  restoration	  grant	  program,	  as	  funded	  through	  the	  American	  Recovery	  and	  Reinvestment	  Act	  
(Edwards	  et	  al.	  2013).	  	  Grant	  recipients	  were	  required	  to	  report	  restoration	  expenditures	  organized	  
by	  NAICS	  codes.	  	  The	  authors	  used	  expenditure	  data	  from	  44	  sampled	  projects	  to	  create	  input-‐
output	  models	  for	  six	  different	  project	  types,	  including	  marine	  debris	  removal,	  fish	  passage/dam	  
removal,	  hydrologic	  reconnection,	  invasive	  species	  removal,	  oyster	  reef	  restoration,	  and	  riparian	  
restoration.	  	  The	  number	  of	  direct,	  indirect	  and	  induced	  jobs	  supported	  by	  these	  projects	  ranged	  
from	  14.6	  per	  $1	  million	  invested	  for	  hydrologic	  reconnection	  to	  33.3	  per	  $1	  million	  invested	  for	  
invasive	  species	  removal.	  	  The	  employment	  multiplier	  for	  these	  projects	  was,	  on	  average,	  1.48,	  
while	  the	  economic	  output	  multiplier	  was	  1.60.	  
	  
Alternative	  Methods	  

Employment	  and	  output	  multipliers	  can	  only	  capture	  the	  static	  effects	  of	  a	  one-‐time	  
investment	  or	  change,	  and	  are	  not	  accurate	  predictors	  of	  economic	  effects	  that	  occur	  over	  time	  
(BEA	  2012).	  	  Thus,	  Mather	  Economics	  (2012)	  took	  a	  slightly	  different	  approach	  to	  estimate	  the	  total	  
employment	  effects	  in	  the	  Gulf	  Coast	  Region	  resulting	  from	  the	  RESTORE	  Act.	  	  The	  Act	  proposed	  a	  
$25	  billion	  investment	  in	  wetlands	  restoration	  projects	  over	  a	  50	  year	  time	  span.	  	  Rather	  than	  
constructing	  a	  static	  input-‐output	  model	  (as	  occurred	  in	  previous	  studies),	  the	  authors	  used	  a	  
federal	  spending	  multiplier	  to	  construct	  a	  regression	  model	  of	  labor	  demand	  that	  controlled	  for	  
macroeconomic	  changes	  over	  time.	  	  Projections	  of	  incremental	  employment	  were	  calculated	  as	  the	  
difference	  between	  the	  regression	  model	  and	  a	  baseline	  scenario.	  	  The	  model	  showed	  129	  
employment	  years	  gained	  per	  $1	  million	  invested,	  which	  is	  roughly	  equivalent	  to	  29	  jobs	  per	  $1	  
million	  with	  employment	  duration	  per	  job	  averaging	  4.4	  years.	  	  The	  largest	  employment	  effects	  
occurred	  in	  transport,	  trade	  and	  utilities,	  followed	  by	  manufacturing.	  
	  
Challenges	  to	  Scaling	  Up	  
	  
	   The	  case	  studies	  reviewed	  above	  highlight	  a	  number	  of	  key	  challenges	  to	  scaling	  up	  the	  
economic	  impact	  estimates	  to	  the	  national	  level	  in	  order	  to	  describe	  the	  size	  of	  the	  Restoration	  
Economy	  and	  the	  number	  and	  types	  of	  jobs	  it	  supports.	  	  First,	  the	  direct,	  indirect	  and	  induced	  
economic	  effects	  are	  highly	  variable	  at	  different	  geographic	  scales,	  across	  different	  geographic	  
areas,	  and	  among	  different	  types	  of	  projects.	  	  Second,	  while	  the	  employment	  multipliers	  provide	  an	  
estimate	  of	  the	  quantity	  of	  jobs	  created	  at	  a	  given	  level	  of	  investment,	  they	  do	  not	  describe	  job	  
quality.	  	  We	  are	  unable	  to	  draw	  conclusions	  about	  the	  reliability,	  wages,	  and	  benefits	  of	  
employment	  in	  the	  restoration	  industry	  from	  the	  direct,	  indirect	  and	  induced	  job	  figures.	  	  These	  
issues	  were	  also	  raised	  by	  many	  of	  the	  case	  studies	  as	  shortcomings	  to	  our	  existing	  knowledge.	  
	  
Variation	  in	  Estimates	  

The	  wide	  variation	  of	  employment	  effects	  and	  multipliers	  across	  these	  studies	  and	  others	  
(for	  example,	  see	  Kroeger	  2012,	  Fayanju	  2012,	  Louisiana	  Workforce	  Commission	  2011,	  Davis	  et	  al.	  
2011)	  is	  most	  strongly	  influenced	  by	  the	  type	  of	  restoration	  project	  evaluated,	  but	  is	  also	  affected	  
by	  geographic	  location	  (Table	  2).	  	  	  

Different	  regions	  in	  the	  U.S.	  have	  wide-‐ranging	  average	  costs	  for	  wetland	  and	  stream	  
restoration	  projects,	  relating	  to	  different	  patterns	  and	  causes	  of	  ecosystem	  degradation,	  local	  
topography	  and	  climate,	  and	  local	  and	  state	  regulatory	  environments	  (King	  and	  Bohlen	  1995).	  	  
States	  may	  have	  different	  compensation	  standards	  that	  affect	  labor	  costs,	  and	  rules	  governing	  
collective	  bargaining	  and	  public	  procurement	  that	  can	  have	  large	  impacts	  on	  the	  shares	  of	  labor	  and	  
equipment	  that	  are	  locally	  supplied	  (DOI	  2012,	  King	  and	  Bohlen	  1995).	  	  Shropshire	  and	  Wagner	  
(2009)	  caution	  that	  employment	  multipliers	  from	  Montana	  should	  not	  be	  used	  for	  privately-‐funded	  
restoration	  projects	  or	  projects	  in	  other	  states	  because	  the	  costs	  of	  government	  oversight	  are	  not	  
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comparable.	  	  Land	  prices	  and	  topography	  also	  influence	  cost;	  median	  costs	  for	  stream	  restoration	  
are	  highest	  in	  the	  Southeastern	  U.S.	  compared	  to	  the	  rest	  of	  the	  nation	  (Sudduth	  et	  al.	  2007),	  while	  
wetland	  restoration	  costs	  were	  found	  to	  be	  significantly	  higher	  in	  California	  (King	  and	  Bohlen	  
1995).	  

Even	  within	  a	  particular	  geographic	  area,	  employment	  and	  economic	  impacts	  are	  likely	  to	  
vary	  across	  different	  types	  of	  projects.	  	  In	  Oregon,	  the	  direct,	  indirect	  and	  induced	  employment	  
effects	  of	  restoration	  varied	  from	  14.7	  to	  23.1	  jobs	  per	  $1	  million	  invested	  depending	  on	  the	  type	  of	  
ecosystem	  being	  restored	  (Neilson-‐Pincus	  and	  Moseley	  2010).	  	  Edwards	  et	  al.	  (2013)	  found	  a	  broad	  
range	  of	  employment	  effects	  from	  the	  six	  types	  of	  restoration	  projects	  evaluated.	  	  Invasive	  species	  
control	  produced	  far	  more	  positive	  employment	  effects	  than	  any	  of	  the	  other	  restoration	  activities	  
evaluated.	  	  Even	  among	  wetland	  restoration	  projects	  there	  is	  wide	  variation	  in	  the	  relative	  share	  of	  
labor,	  materials	  and	  equipment	  inputs	  required,	  depending	  on	  the	  type	  of	  wetland	  (King	  and	  
Bohlen	  1995).	  	  Thus,	  the	  economic	  and	  employment	  multipliers	  for	  restoring	  a	  freshwater	  
emergent	  wetland	  would	  not	  be	  applicable	  to	  a	  tidal	  marsh	  wetland,	  even	  in	  the	  same	  geographic	  
region.	  

Finally,	  impact	  and	  contribution	  estimates	  are	  highly	  sensitive	  to	  the	  geographic	  scale	  at	  
which	  impacts	  are	  measured.	  	  Some	  studies	  used	  county-‐level	  multipliers	  to	  estimate	  highly	  local	  
impacts,	  while	  others	  used	  state-‐level	  multipliers.	  	  The	  state	  level	  multipliers	  are	  inherently	  larger	  
because	  impacts	  that	  leak	  beyond	  the	  borders	  of	  any	  individual	  county	  or	  region	  are	  more	  likely	  to	  
be	  captured	  by	  the	  state	  economy.	  
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Table	  2.	  Variation	  in	  Job	  Impact	  Estimates	  by	  Project	  Type	  and	  Geographic	  Scale	  

Type	  of	  Restoration	   Jobs	  per	  $1	  M	  
Invested	  

Geographic	  
Scale	  (State)	   Source	  

Forest,	  Land	  and	  Watershed	   39.7	   National	   Garrett-‐Peltier	  and	  Pollin	  200917	  
Invasive	  Species	  Removal	   33.3	   State	   Edwards	  et	  al.	  2013	  
Grassland	   13.0	   County	   derived	  from	  DOI	  2012	  
Upland	   15.0	   State	  (OR)	   Neilson-‐Pincus	  and	  Moseley	  2010	  
Wetland	   6.8	   County	   derived	  from	  DOI	  2012	  
Wetland	   12.9	   State	  (MA)	   Industrial	  Economics	  2012	  
Wetland	   17.6	   State	  (OR)	   Neilson-‐Pincus	  and	  Moseley	  2010	  
Wetland	   29.0	   State	  (LA)	   Fayanju	  2012	  
Tidal	  Marsh	   7.1	   County	   derived	  from	  DOI	  2012	  
Fish	  Passage	   10.4	   State	  (MA)	   Industrial	  Economics	  2012	  
Fish	  Passage	   15.2	   State	  (OR)	   Neilson-‐Pincus	  and	  Moseley	  2010	  
Fish	  Passage/Dam	  Removal	   18.2	   State	   Edwards	  2013	  
Dam	  Removal	   10.3	   State	  (MA)	   Industrial	  Economics	  2012	  
Dam	  Removal	   20.5	   State	  (CA)	   Kruse	  and	  Sholz	  2006	  
River	   9.7	   County	   derived	  from	  DOI	  2012	  
In-‐stream	   14.7	   State	  (OR)	   Neilson-‐Pincus	  and	  Moseley	  2010	  
In-‐stream	   31.5	   State	  (MT)	   Shropshire	  and	  Wagner	  2009	  
Hydrologic	  reconnection	   14.6	   State	   Edwards	  2013	  
Riparian	   19.0	   State	   Edwards	  2013	  
Riparian	   23.1	   State	  (OR)	   Neilson-‐Pincus	  and	  Moseley	  2010	  
Oyster	  Reef	   16.6	   State	   Edwards	  2013	  
Oyster	  Reef	   20.5	   County	   Kroeger	  2012	  
	  
Job	  Quantity	  versus	  Quality	  

The	  higher	  employment	  effects	  for	  restoration	  projects	  compared	  to	  projects	  in	  other	  
industries	  can	  be	  at	  least	  partially	  attributed	  to	  the	  highly	  localized	  nature	  of	  restoration	  work.	  	  
Unlike	  industries	  that	  derive	  significant	  inputs	  from	  out-‐of-‐state	  or	  international	  imports,	  
restoration	  tends	  to	  use	  local	  labor	  and	  materials.	  	  Shropshire	  and	  Wagner	  (2009)	  found	  that	  90%	  
of	  workers	  employed	  on	  the	  streamside	  restoration	  project	  came	  from	  the	  local	  Butte	  region,	  and	  
98%	  of	  the	  total	  earnings	  went	  to	  Butte	  region	  workers.	  	  Davis	  et	  al.	  (2011)	  found	  that	  a	  majority	  of	  
federal	  restoration	  projects	  on	  Oregon’s	  South	  Coast	  were	  awarded	  to	  in-‐state	  contractors	  and	  that	  
24%	  went	  directly	  to	  26	  contractors	  local	  to	  South	  Coast	  counties.	  	  Local	  employees	  and	  contractors	  
are	  more	  likely	  to	  have	  local	  household	  spending	  practices,	  meaning	  induced	  employment	  effects	  
are	  also	  likely	  to	  be	  local.	  	  In	  addition,	  most	  restoration	  projects	  require	  local	  inputs,	  such	  as	  native	  
substrates	  and	  plants,	  which	  are	  more	  likely	  to	  come	  from	  the	  local	  region	  than	  external	  sources.	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
17	  	  These	  estimates	  come	  from	  Garrett-‐Peltier,	  Heidi	  and	  Pollin,	  Robert	  (2009)	  Job	  Creation	  per	  $1	  Million	  
Investment.	  Political	  Economy	  and	  Research	  Institute,	  University	  of	  Massachusetts.	  In	  Hurowitz,	  Glen.	  (2010)	  
The	  jobs	  are	  in	  the	  trees.	  Grist.	  	  February	  4,	  2010.	  Available	  at	  
http://grist.files.wordpress.com/2010/02/job_creation_for_investment_-‐_garrett-‐peltier.pdf.	  However,	  for	  
the	  methodology	  used	  to	  derive	  the	  figures,	  reference	  Heintz,	  James,	  Pollin,	  Robert,	  and	  Garrett-‐Peltier,	  Heidi.	  
(2009)	  How	  Infrastructure	  Investments	  Support	  the	  U.S.	  Economy:	  Employment,	  Productivity	  and	  Growth.	  
Political	  Economy	  Research	  Institute,	  University	  of	  Massachusetts.	  January	  2009.	  
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However,	  it	  is	  also	  important	  to	  note	  that	  jobs	  per	  $1	  million	  spent	  figures	  do	  not	  
necessarily	  represent	  equivalent	  levels	  of	  compensation	  or	  job	  quality.	  	  Employment	  multipliers	  in	  
the	  input-‐output	  models	  include	  full-‐time,	  part-‐time	  and	  temporary	  jobs,	  and	  are	  not	  based	  on	  
measures	  of	  full-‐time	  employment	  (BEA	  2012).	  	  The	  estimate	  provided	  by	  the	  input-‐output	  model	  
is	  simply	  the	  annual	  average	  employment.	  	  As	  a	  result,	  employment	  effects	  from	  these	  models	  tend	  
to	  overestimate	  full-‐time	  employment	  and	  to	  underestimate	  the	  total	  number	  of	  people	  employed	  
for	  industries	  that	  employ	  more	  part-‐time	  and	  temporary	  workers.	  	  Restoration	  projects	  that	  rely	  
heavily	  on	  construction	  labor	  are	  likely	  to	  fall	  into	  this	  category.	  

Several	  of	  the	  restoration	  case	  studies	  have	  incorporated	  job	  quality	  analyses	  to	  clarify	  how	  
this	  shortcoming	  of	  input-‐output	  modeling	  affects	  restoration	  employment	  estimates.	  Shropshire	  
and	  Wagner	  (2009)	  collected	  payroll	  data	  from	  the	  streamside	  tailings	  restoration	  project	  to	  
analyze	  the	  average	  pay	  for	  each	  restoration	  job	  and	  found	  that	  the	  direct	  employment	  estimates	  
from	  the	  IMPLAN	  model	  were	  only	  slightly	  higher	  than	  actual	  payroll	  data,	  though	  there	  was	  no	  
way	  to	  compare	  indirect	  and	  induced	  employment	  estimates	  to	  actual	  values.	  	  	  

The	  authors	  also	  found	  that	  restoration	  wages	  for	  construction	  workers	  and	  six	  other	  work	  
categories	  were	  higher	  than	  the	  state	  average.	  	  Unemployment	  records	  showed	  that	  a	  majority	  -‐	  
79%	  -‐	  of	  workers	  experienced	  unemployment	  for	  at	  least	  part	  of	  the	  year,	  but	  73%	  also	  showed	  
earnings	  from	  before	  and	  after	  working	  on	  the	  restoration	  project.	  	  About	  half	  of	  the	  workers	  also	  
worked	  for	  other	  employers	  during	  the	  time	  they	  were	  employed	  on	  the	  restoration	  project.	  	  
Overall,	  the	  majority	  of	  restoration	  jobs	  were	  temporary,	  but	  paid	  above-‐average	  wages	  compared	  
to	  the	  state	  average.	  
	   Interviews	  with	  restoration	  contractors	  in	  Oregon	  confirmed	  that	  there	  is	  an	  inconsistent,	  
largely	  seasonal	  demand	  for	  restoration	  work.	  	  Less	  than	  50%	  of	  businesses	  surveyed	  earn	  the	  
majority	  of	  their	  revenue	  from	  restoration	  work	  and	  over	  80%	  percent	  experience	  seasonal	  
fluctuations	  in	  employment	  (Ellison	  et	  al.	  2010).	  	  Nevertheless,	  business	  owners	  also	  noted	  that	  
restoration	  contracts	  have	  enabled	  them	  to	  diversify	  their	  businesses,	  retain	  workers	  and	  
subcontractors,	  and	  invest	  in	  new	  skills	  and	  equipment	  (Davis	  et	  al.	  2011).	  
	  
Comparison	  to	  Other	  Industry	  Studies	  
	  

Industry	  studies	  from	  a	  variety	  of	  other	  industries	  were	  collected	  and	  reviewed	  to	  
supplement	  our	  assessment	  of	  best	  research	  practices,	  and	  to	  provide	  context	  for	  estimates	  of	  the	  
economic	  contributions	  of	  the	  restoration	  industry.	  	  Industries	  reviewed	  included	  the	  oil	  and	  gas	  
industry	  (PricewaterhouseCoopers	  2011),	  the	  private	  forestry	  industry	  (F2M	  2009),	  the	  green	  
building	  and	  construction	  industry	  (USGBC	  2009),	  the	  environmental	  protection	  industry	  (Bezdek,	  
Wendling,	  and	  DiPerna	  2008),	  and	  the	  outdoor	  active	  recreation	  industry	  (Southwick	  Associates,	  
Inc.	  2007),	  among	  others.	  	  All	  of	  the	  studies	  reviewed	  used	  an	  economic	  contributions	  analysis	  
approach.	  	  However,	  several	  did	  not	  provide	  disaggregated	  data	  that	  would	  allow	  for	  the	  derivation	  
of	  output	  and	  employment	  multipliers.	  	  In	  addition,	  several	  studies	  did	  not	  include	  induced	  effects	  
in	  the	  total	  contributions	  estimates.	  	  Nevertheless,	  these	  studies	  provided	  a	  useful	  comparison	  for	  
the	  preliminary	  estimates	  of	  restoration	  industry	  contributions.	  

The	  employment	  multipliers	  of	  restoration	  projects	  hold	  up	  in	  comparison	  to	  those	  of	  other	  
industries,	  to	  the	  extent	  that	  these	  values	  can	  be	  compared.	  	  As	  the	  only	  existing	  estimates	  of	  
restoration	  industry	  contributions	  are	  derived	  from	  state-‐level	  multipliers,	  they	  are	  not	  directly	  
comparable	  to	  the	  national-‐level	  estimates	  of	  other	  industries.	  	  However,	  state-‐level	  multipliers	  
account	  for	  leakage	  to	  areas	  outside	  of	  the	  state	  and	  are	  expected	  to	  be	  lower	  than	  national-‐level	  
multipliers	  for	  the	  same	  types	  of	  work.	  	  	  

The	  American	  Petroleum	  Institute	  estimates	  that	  the	  oil	  and	  gas	  industry	  has	  an	  
employment	  multiplier	  of	  approximately	  3.0	  at	  the	  national	  level	  (PricewaterhouseCoopers	  2011)	  
which	  falls	  within	  the	  range	  of	  employment	  multipliers	  found	  for	  all	  forest	  and	  watershed	  
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restoration	  projects	  at	  the	  state	  level,	  in	  Oregon	  (Nielsen-‐Pincus	  and	  Moseley	  2010).	  	  Crop	  
agriculture	  has	  a	  national	  employment	  multiplier	  of	  2.33	  while	  livestock	  has	  an	  employment	  
multiplier	  of	  3.34	  (derived	  from	  Garrett-‐Peltier	  and	  Pollin	  2009).	  	  The	  outdoor	  active	  recreation	  
industry	  has	  an	  employment	  multiplier	  of	  1.97	  (derived	  from	  Southwick	  Associates	  2012).	  	  	  

Overall,	  the	  employment	  multipliers	  within	  the	  restoration	  industry	  and	  in	  other	  industries	  
are	  fairly	  comparable	  (Table	  3).	  	  Lower	  employment	  multipliers	  for	  some	  types	  of	  restoration	  
projects	  may	  be	  due	  to	  the	  large	  number	  of	  direct	  jobs	  involved	  in	  the	  restoration	  activity.	  	  Total	  
employment	  effects	  may	  better	  represent	  the	  impact	  of	  these	  projects.	  	  Infrastructure	  investment	  
studies	  conducted	  by	  the	  Political	  Economy	  Research	  Institute	  at	  the	  University	  of	  Massachusetts	  
suggest	  that	  the	  employment	  effects	  of	  restoration	  projects	  may	  actually	  be	  greater	  than	  those	  in	  
the	  oil	  and	  gas	  industry,	  which	  only	  supports	  about	  5.3	  jobs	  per	  $1	  million	  invested	  (Pollin	  et	  al.	  
2009).	  	  In	  contrast,	  restoration	  industry	  literature	  has	  found	  total	  employment	  effects	  ranging	  from	  
10.4	  to	  39.7	  jobs	  per	  $1	  million	  invested.	  	  It	  is	  important	  to	  remember,	  however,	  that	  geographic	  
scale	  and	  location	  also	  influences	  the	  magnitude	  of	  the	  multiplier	  effect,	  as	  described	  earlier,	  and	  
that	  direct	  comparisons	  between	  values	  must	  be	  made	  with	  caution.	  
	  
Table	  3.	  Employment	  and	  Output	  Multipliers	  by	  Industry	  

Industry	   Employment	  
Multiplier	  

Output	  
Multiplier	  

Geographic	  
Scale	   Source	  

Oil	  and	  Gas	   ~	  3	   -‐	   National	   PricewaterhouseCoopers	  2011	  
Crop	  Agriculture	   2.33	   -‐	   National	   Garrett-‐Peltier	  and	  Pollin	  200918	  
Livestock	   3.34	   -‐	   National	   Garrett-‐Peltier	  and	  Pollin	  2009*	  
Outdoor	  Recreation	   1.97	   -‐	   National	   Southwick	  Associates	  2012	  
Conservation	   3.4	   2.4	   National	   Southwick	  Associates	  2013	  
Restoration	   	   	   	   	  
	   1.48	   1.60	   State	   Edwards	  2013	  
	   2.7	  -‐	  3.8	   1.9	  -‐	  2.4	   State	   Neilson-‐Pincus	  and	  Moseley	  2010	  
	   1.59	  -‐	  1.78	   1.68	  -‐	  1.83	   State	   Industrial	  Economics	  2012	  
	   2.87	   2.59	   State	   Shropshire	  and	  Wagner	  2009	  

	  
These	  case	  studies	  demonstrate	  both	  the	  evidence	  for	  positive	  economic	  impacts	  resulting	  

from	  restoration	  investments	  and	  the	  challenge	  of	  scaling	  up	  existing	  research	  to	  a	  national	  
estimate	  of	  the	  size	  of	  the	  Restoration	  Economy.	  	  Investment	  in	  restoration	  projects	  stimulates	  
growth	  and	  employment	  in	  other	  industries	  as	  it	  ripples	  through	  local	  and	  state	  economies.	  	  
However,	  the	  evidence	  also	  indicates	  that	  the	  economic	  multipliers	  used	  to	  estimate	  these	  ripple	  
effects	  are	  highly	  sensitive	  to	  the	  type	  of	  ecosystem	  undergoing	  restoration	  and	  the	  geographic	  
scale	  of	  the	  economic	  analysis.	  	  Multipliers	  developed	  for	  the	  county,	  regional,	  or	  state	  level	  cannot	  
be	  extrapolated	  up	  to	  larger	  geographic	  areas.	  	  Further	  research	  is	  needed	  to	  develop	  national	  
economic	  multipliers	  for	  the	  restoration	  industry	  in	  order	  to	  understand	  the	  total	  impact	  that	  
restoration	  investments	  have	  on	  the	  national	  economy.	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
18*	  These	  estimates	  come	  from	  Garrett-‐Peltier,	  Heidi	  and	  Pollin,	  Robert	  (2009)	  Job	  Creation	  per	  $1	  Million	  
Investment.	  Political	  Economy	  and	  Research	  Institute,	  University	  of	  Massachusetts.	  In	  Hurowitz,	  Glen.	  (2010)	  
The	  jobs	  are	  in	  the	  trees.	  Grist.	  	  February	  4,	  2010.	  Available	  at	  
http://grist.files.wordpress.com/2010/02/job_creation_for_investment_-‐_garrett-‐peltier.pdf.	  However,	  for	  
the	  methodology	  used	  to	  derive	  the	  figures,	  reference	  Heintz,	  James,	  Pollin,	  Robert,	  and	  Garrett-‐Peltier,	  Heidi.	  
(2009)	  How	  Infrastructure	  Investments	  Support	  the	  U.S.	  Economy:	  Employment,	  Productivity	  and	  Growth.	  
Political	  Economy	  Research	  Institute,	  University	  of	  Massachusetts.	  January	  2009.	  
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Research	  Design	  
	  

As	  indicated	  above,	  much	  of	  the	  existing	  research	  on	  the	  restoration	  industry	  has	  focused	  
on	  estimating	  multiplier	  effects	  from	  specific	  projects,	  or	  by	  attempting	  to	  calculate	  the	  economic	  
value	  of	  certain	  environmental	  assets.	  	  While	  these	  analyses	  are	  important,	  our	  goal	  is	  to	  study	  the	  
restoration	  industry	  in	  its	  entirety	  on	  a	  national	  scale.	  	  Specifically	  we	  want	  to	  answer	  the	  following	  
questions:	  

§ What	  is	  the	  total	  output	  of	  economic	  activity	  generated	  on	  an	  annual	  basis	  by	  
restoration	  industry?	  

§ How	  many	  direct	  jobs	  are	  created	  annually	  through	  ecological	  restoration	  
work?	  

§ How	  many	  additional	  jobs	  are	  generated	  through	  multiplier	  effects	  due	  to	  
direct	  restoration	  activities?	  	  

§ What	  is	  the	  relative	  size	  of	  the	  restoration	  industry’s	  distinct	  demand	  drivers	  (e.g.	  direct	  
federal	  procurement	  versus	  regulatory	  induced	  restoration)?	  	  That	  is,	  how	  many	  jobs	  are	  
leveraged	  in	  the	  private	  sector	  due	  to	  regulations	  like	  the	  Clean	  Water	  Act?	  
	  

Our	  primary	  method	  to	  answer	  these	  questions	  will	  entail	  surveys	  of	  contractors	  and	  
restoration	  companies	  that	  actually	  engage	  in	  restoration	  work.	  	  	  However,	  since	  the	  Restoration	  
Economy	  is	  a	  nascent	  industry	  which	  is	  not	  neatly	  described	  by	  government	  industry	  accounting	  
classification	  systems	  (e.g.	  NAICS	  codes),	  surveying	  firms	  engaged	  in	  restoration	  presents	  several	  
challenges.	  	  First,	  since	  many	  of	  the	  contractors	  who	  actually	  carry	  out	  restoration	  work	  are	  in	  the	  
construction	  and	  landscaping	  industries,	  we	  need	  to	  develop	  a	  method	  of	  breaking	  out	  how	  much	  of	  
a	  given	  firm’s	  annual	  sales	  stem	  from	  restoration	  compared	  to	  other	  construction	  work.	  	  Similarly,	  
the	  environmental	  engineers	  and	  other	  high-‐skilled	  professionals	  who	  perform	  work	  on	  restoration	  
projects	  may	  also	  spend	  a	  portion	  of	  their	  time	  on	  other	  projects.	  	  	  	  

Second,	  when	  we	  contact	  a	  survey	  respondent	  we	  need	  to	  make	  sure	  we	  are	  not	  double	  
counting	  work	  that	  was	  generated	  by	  different	  demand	  drivers.	  	  For	  example,	  we	  wouldn’t	  want	  to	  
count	  work	  conducted	  under	  a	  Federal	  wetland	  restoration	  grant	  if	  the	  same	  work	  had	  already	  
been	  included	  as	  part	  of	  a	  cost-‐sharing	  arrangement	  with	  a	  non-‐profit	  conservation	  group.	  	  	  	  

To	  develop	  our	  sampling	  strategy,	  we	  will	  segment	  the	  overall	  universe	  of	  restoration	  
actors	  by	  the	  broad	  demand	  driver	  segments	  discussed	  above.	  	  These	  segments	  are	  1)	  regulatory	  
drivers;	  2)	  public	  procurement;	  3)	  regional	  initiatives;	  4)	  internal	  agency	  policies;	  and	  5)	  private	  
investments.	  	  However,	  as	  discussed	  above,	  most	  restoration	  projects	  involve	  some	  combination	  of	  
these	  factors.	  	  Due	  to	  the	  significant	  overlap	  between	  regulatory	  drivers	  and	  private	  sector	  
investments,	  we	  will	  consider	  private	  philanthropic	  investments	  separately	  from	  private	  sector	  
investments	  made	  to	  comply	  with	  regulatory	  requirements.	  	  In	  addition,	  internal	  agency	  policies	  
will	  be	  captured	  by	  the	  public	  procurement	  segment	  of	  restoration.	  	  Restoration	  projects	  will	  be	  
categorized	  as	  regional	  initiatives	  when	  there	  is	  a	  clear	  layering	  of	  programs,	  policies,	  and	  
partnerships	  focused	  on	  a	  single	  geographic	  area.	  	  In	  other	  words,	  wetland	  restoration	  projects	  that	  
occur	  in	  the	  Chesapeake	  will	  be	  categorized	  under	  the	  regional	  initiative	  segment	  rather	  than	  the	  
regulatory	  driver	  segment	  because	  they	  are	  part	  of	  the	  larger	  Chesapeake	  Bay	  Program.	  

We	  have	  already	  developed	  a	  database	  on	  individual	  restoration	  projects,	  categorized	  by	  
segment	  that	  includes	  50	  restoration	  programs	  and	  over	  400	  ongoing	  projects.	  	  Based	  on	  this	  initial	  
research,	  we	  will	  develop	  lists	  of	  contractors,	  environmental	  professionals,	  and	  restoration	  
companies	  (i.e.	  survey	  subjects)	  that	  have	  conducted	  work	  on	  projects	  within	  each	  of	  these	  5	  
demand	  segments.	  	  We	  plan	  to	  spend	  the	  next	  several	  months	  developing	  this	  categorized	  sampling	  
frame.	  	  	  Once	  developed,	  we	  will	  consider	  this	  segmented	  contact	  list	  the	  quasi	  “universe”	  of	  
restoration	  actors.	  	  
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A	  critical	  issue	  facing	  any	  survey	  research	  design	  is	  how	  to	  determine	  whether	  one	  has	  
accurately	  accounted	  for	  the	  full	  universe,	  or	  population	  of	  subjects.	  	  As	  described	  above,	  the	  
restoration	  industry	  is	  so	  new,	  that	  it	  is	  in	  some	  sense	  an	  unknown	  population.	  	  While	  it	  is	  
impossible	  to	  know	  with	  100	  percent	  certainty	  the	  size	  of	  the	  true	  population	  (in	  any	  research	  
situation),	  by	  segmenting	  the	  universe	  by	  demand	  driver	  and	  conducting	  an	  exhaustive	  search	  of	  
programs	  across	  these	  segments,	  our	  research	  design	  is	  intended	  to	  produce	  as	  accurate	  an	  
estimate	  as	  is	  currently	  possible.	  	  The	  determination	  of	  the	  overall	  size	  of	  the	  universe	  within	  each	  
segment	  is	  critical	  because	  this	  is	  how	  we	  will	  determine	  the	  frequency	  weights	  to	  apply	  to	  actual	  
set	  of	  sample	  respondents.	  	  (i.e.	  if	  we	  get	  a	  10%	  response	  rate	  from	  a	  random	  set	  of	  respondents,	  
we	  inflate	  each	  response	  by	  a	  factor	  of	  10).	  	  	  Since	  there	  is	  inherent	  uncertainty	  as	  to	  the	  size	  of	  the	  
population	  in	  each	  segment,	  we	  will	  conduct	  a	  sensitivity	  analysis	  by	  adjusting	  the	  assumed	  
population	  size	  (i.e.	  if	  we	  think	  we	  developed	  a	  contact	  list	  that	  is	  only	  80%	  of	  the	  true	  size,	  we	  
inflate	  the	  population	  by	  20%).	  	  Based	  on	  these	  adjustment	  factors,	  we	  will	  develop	  a	  range	  of	  
estimates	  of	  the	  size	  of	  the	  restoration	  industry.	  	  	  
	  
Survey	  Instrument	  

We	  will	  develop	  a	  unique	  survey	  instrument	  that	  will	  ask	  subjects	  a	  range	  of	  questions	  on	  
their	  economic	  activities	  over	  the	  previous	  calendar	  year	  and	  specifically	  ask	  them	  about	  the	  level	  
and	  type	  of	  restoration	  activities	  performed.	  	  The	  research	  team	  will	  work	  over	  the	  next	  three	  
months	  to	  develop	  and	  refine	  the	  survey	  and	  will	  coordinate	  with	  other	  researchers,	  such	  as	  those	  
at	  the	  University	  of	  Oregon	  who	  are	  engaged	  in	  a	  survey	  of	  public	  contractors	  only.	  	  	  However,	  at	  
this	  time	  we	  know	  that	  we	  will	  ask	  questions	  that	  at	  a	  minimum	  allow	  us	  to	  observe	  or	  impute	  the	  
following	  characteristics	  from	  each	  respondent:	  

§ Annual	  sales	  across	  all	  work	  activities	  
§ Share	  of	  annual	  sales	  derived	  from	  restoration	  work	  
§ Client	  breakdown	  (i.e.	  do	  you	  work	  on	  projects	  funded	  by	  the	  private	  sector	  or	  public	  

sector,	  or	  a	  combination).	  	  
§ Years	  working	  on	  restoration	  
§ Restoration	  work	  by	  type	  of	  restoration	  (e.g.	  wetlands,	  streams,	  endangered	  species	  

protection,	  forest	  restoration,	  grassland	  restoration).	  
§ Key	  input	  costs	  for	  restoration	  work	  (e.g.	  material	  purchases,	  capital	  expenditures,	  

insurance)	  
§ Number	  of	  employees,	  by	  broad	  category.	  
§ Average	  payroll	  expenses	  per	  employee	  (a	  figure	  which	  will	  be	  compared	  to	  IMPLAN	  

statistics).	  
§ Firm	  characteristics/baseline	  information	  

o NAICS	  code	  
o Geographic	  area	  of	  work	  
o Ownership	  structure	  

	  
We	  will	  use	  the	  results	  of	  the	  survey	  to	  produce	  an	  estimate	  of	  the	  total	  sales	  (i.e.	  economic	  

output)	  associated	  with	  the	  overall	  universe	  of	  the	  restoration	  industry	  for	  the	  nation	  as	  a	  whole.	  	  
In	  a	  similar	  manner	  we	  will	  use	  the	  survey	  to	  provide	  the	  total	  direct	  employment	  estimate.	  	  We	  
will	  use	  the	  information	  on	  labor	  costs	  and	  material	  purchases	  to	  estimate	  the	  multiplier	  effects	  
associated	  with	  the	  restoration	  industry	  using	  a	  national	  IMPLAN	  model.	  	  Specifically,	  we	  will	  
categorize	  respondents	  into	  closest-‐fit	  industries	  with	  existing	  NAICS	  codes	  and	  multipliers.	  	  
Similarly	  the	  labor	  income	  figures	  are	  essential	  in	  determining	  the	  induced	  effects	  of	  spending	  by	  
restoration	  employees.	  	  	  
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Survey	  implementation	  
We	  will	  conduct	  the	  survey	  via	  a	  web-‐based	  survey	  system	  licensed	  by	  the	  University	  of	  

North	  Carolina	  at	  Chapel	  Hill	  (Qualtrics).	  	  Our	  research	  team	  has	  access	  to	  survey	  design	  
professionals	  to	  assist	  in	  the	  wording	  and	  construction	  of	  survey	  flow	  logic.	  	  The	  research	  team	  will	  
then	  analyze	  the	  compiled	  results	  internally.	  
	  
Conclusion	  
	  

Based	  on	  a	  thorough	  review	  of	  the	  literature,	  it	  is	  clear	  that	  the	  U.S.	  has	  a	  highly	  active	  
restoration	  industry,	  contributing	  growth	  and	  jobs	  to	  the	  national	  economy	  in	  the	  short-‐term	  as	  
well	  as	  long-‐term	  value	  and	  cost-‐savings.	  	  Despite	  the	  commonly	  held	  idea	  that	  environmental	  
regulations	  like	  the	  Clean	  Water	  Act	  and	  Endangered	  Species	  Act	  impede	  development,	  there	  is	  
ample	  evidence	  that	  the	  public	  and	  private	  investments	  driven	  by	  these	  regulations	  have	  a	  
stimulating	  effect	  on	  economic	  output	  and	  employment.	  	  Restoration	  investments	  appear	  to	  have	  
particularly	  localized	  benefits,	  which	  can	  be	  attributed	  to	  the	  tendency	  for	  projects	  to	  employ	  local	  
labor	  and	  materials	  (Weinerman,	  Buckley	  and	  Reich	  2012,	  Davis	  et	  al.	  2011,	  Shropshire	  and	  
Wagner	  2009).	  	  Though	  contractors	  and	  workers	  may	  experience	  seasonal	  and	  inter-‐annual	  
fluctuations	  in	  income	  and	  employment,	  like	  their	  counterparts	  in	  the	  construction	  industry,	  
preliminary	  evidence	  indicates	  that	  restoration	  jobs	  are	  well	  compensated	  in	  comparison	  to	  
average	  wages	  (Shropshire	  and	  Wagner	  2009).	  

Federal	  appropriations	  for	  restoration-‐related	  programs	  can	  be	  conservatively	  estimated	  at	  
$2.5	  billion	  per	  year	  (see	  Appendix:	  Restoration	  Program	  Database).	  	  Public	  and	  private	  
investments	  linked	  to	  compensatory	  mitigation	  total	  an	  estimated	  $3.8	  billion	  per	  year	  
(Environmental	  Law	  Institute	  2007),	  and	  non-‐profit	  investments	  in	  natural	  resources	  and	  wildlife	  
preservation	  and	  protection	  are	  estimated	  to	  exceed	  $4.3	  billion	  annually	  (Southwick	  Associates	  
2013).	  	  As	  demonstrated	  by	  the	  economic	  contributions	  literature,	  these	  large-‐scale	  restoration	  
investments	  stimulate	  output	  and	  employment	  in	  a	  wide	  range	  of	  other	  industries,	  through	  supplier	  
and	  household	  spending	  effects.	  	  However,	  due	  to	  variability	  in	  multiplier	  effects	  at	  different	  
geographic	  scales,	  across	  different	  geographic	  areas,	  and	  among	  different	  types	  of	  projects,	  there	  
are	  real	  challenges	  to	  scaling	  up	  contributions	  estimates	  to	  the	  national	  level.	  	  Further	  research	  is	  
needed	  in	  order	  to	  understand	  the	  total	  size	  of	  the	  Restoration	  Economy,	  and	  the	  impact	  that	  
restoration	  investments	  have	  on	  the	  national	  economy.	  
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Appendix:	  	  Restoration	  Program	  Database	  
	  

Existing	  restoration	  databases	  tend	  to	  focus	  on	  either	  a	  particular	  type	  of	  restoration	  or	  a	  
particular	  funding	  stream,	  and	  are	  not	  comprehensive	  enough	  for	  the	  purposes	  of	  estimating	  total	  
investments	  in	  all	  restoration	  programs	  and	  projects	  nationwide.	  	  For	  example,	  the	  National	  River	  
Restoration	  Science	  Synthesis	  (NRRSS)	  database	  is	  an	  extremely	  detailed	  compendium	  of	  more	  
than	  37,000	  river	  restoration	  projects,	  but	  does	  not	  include	  other	  types	  of	  restoration	  projects	  
(Bernhardt	  et	  al.	  2005).	  	  The	  U.S.	  Environmental	  Protection	  Agency’s	  Grants	  Reporting	  and	  
Tracking	  System	  (GRTS)	  provides	  detailed	  information	  on	  restoration,	  conservation	  and	  
management	  projects	  funded	  through	  Clean	  Water	  Act	  appropriations,	  but	  does	  not	  include	  
projects	  funded	  by	  other	  sources	  or	  administered	  by	  other	  federal	  agencies	  (EPA	  2011).	  

The	  Conservation	  Registry	  is	  a	  database	  containing	  over	  110,000	  spatially-‐referenced	  
conservation,	  restoration	  and	  wildlife	  projects	  nationwide,	  and	  claims	  to	  be	  the	  most	  
comprehensive	  repository	  of	  conservation	  project	  information	  (Conservation	  Registry	  2013).	  	  The	  
Registry	  tracks	  the	  primary	  motivation	  for	  undertaking	  each	  project,	  including	  climate	  change	  
adaptation,	  conservation	  mission,	  carbon	  sequestration,	  financial	  incentive,	  mitigation,	  personal	  
interest,	  profit,	  public	  benefit,	  and	  regulation.	  	  However,	  the	  Registry	  requires	  volunteer	  data	  entry,	  
and	  is	  therefore	  biased	  toward	  projects	  implemented	  by	  organizations	  and	  agencies	  that	  value	  and	  
dedicate	  time	  for	  such	  information	  sharing	  and	  project	  monitoring.	  

As	  existing	  databases	  are	  insufficient	  to	  sample	  for	  a	  perspective	  on	  the	  scale	  of	  the	  national	  
restoration	  industry	  across	  multiple	  funding	  sources	  and	  types	  of	  projects,	  we	  created	  a	  new	  
database	  to	  track	  restoration	  investments	  from	  their	  point	  of	  origin	  (regulation,	  appropriation,	  etc.)	  
to	  the	  on-‐the-‐ground	  implementation.	  	  This	  appendix	  documents	  our	  methodology	  for	  populating	  
the	  database	  as	  well	  as	  the	  methods	  used	  to	  analyze	  its	  contents.	  
	  
Methods	  
	  

A	  systematic	  online	  search	  was	  conducted	  for	  restoration	  programs	  within	  each	  federal	  
agency	  that	  works	  on	  natural	  resource,	  water,	  fish	  and	  game,	  and	  infrastructure	  issues.	  	  Where	  
programs	  were	  identified,	  an	  additional	  search	  was	  conducted	  to	  identify	  enabling	  legislation	  and	  
appropriations,	  as	  well	  as	  specific	  projects	  carried	  out	  and	  funded	  by	  the	  program,	  when	  
available.	  	  Following	  the	  methods	  of	  Bernhardt	  et	  al.	  (2005),	  no	  judgment	  was	  made	  regarding	  the	  
outcomes	  or	  quality	  of	  the	  restoration	  program;	  programs	  were	  identified	  solely	  on	  the	  basis	  of	  
name	  and	  goals.	  	  If	  the	  name	  and/or	  goals	  of	  the	  program	  included	  restoration	  goals,	  habitat	  
enhancement/improvement	  goals,	  or	  conservation	  stewardship/management	  goals,	  it	  was	  
included	  in	  the	  database.	  	  	  

Federal	  appropriations	  bills	  were	  used	  to	  identify	  federal	  investment	  associated	  with	  each	  
program;	  however	  many	  programs	  are	  not	  specified	  within	  appropriations	  bills	  and	  are	  funded	  
through	  general	  operations	  appropriations	  for	  various	  federal	  agencies.	  	  In	  such	  cases,	  approximate	  
investment	  amounts	  were	  obtained	  from	  agency	  budgets	  and	  press	  releases.	  	  In	  addition	  to	  the	  
enabling	  legislation,	  program	  names,	  demand	  drivers,	  and	  funding	  levels,	  information	  on	  the	  
duration	  of	  the	  program	  or	  project	  was	  collected	  whenever	  possible.	  	  The	  database	  was	  also	  
populated	  with	  the	  same	  fields	  for	  project	  information,	  when	  available.	  	  Only	  projects	  initiated	  after	  
the	  year	  2000	  were	  included	  in	  order	  to	  reduce	  the	  database	  population	  effort.	  	  

The	  frequency	  of	  each	  demand	  driver	  was	  tallied	  at	  the	  program	  level.	  	  Summary	  statistics	  
were	  calculated	  for	  the	  program	  appropriations	  for	  2011,	  2012,	  and	  2013	  when	  the	  most	  data	  was	  
available.	  	  As	  many	  programs	  did	  not	  have	  a	  special	  appropriation	  associated	  with	  them,	  we	  also	  
calculated	  the	  average	  funding	  level	  by	  dividing	  the	  total	  program	  budget	  by	  the	  program	  duration	  
and	  used	  the	  average	  as	  a	  proxy	  for	  annual	  spending.	  	  Programs	  that	  were	  ongoing	  in	  2012	  were	  
selected	  and	  summary	  statistics	  were	  calculated	  on	  the	  average	  annual	  budget	  figures.	  	  Though	  not	  
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directly	  comparable	  to	  one	  another,	  the	  average	  appropriation	  levels	  and	  average	  annual	  budget	  
statistics	  can	  begin	  to	  suggest	  the	  economic	  scale	  of	  federal	  restoration	  initiatives.	  
	  
Results	  
	  
	   Our	  database	  contained	  26	  federal	  statutes	  that	  drive	  some	  form	  of	  ecological	  restoration.	  	  
These	  statutes	  guided	  119	  restoration	  programs,	  which	  led	  to	  at	  least	  312	  restoration	  projects	  since	  
2000.	  	  Of	  the	  119	  programs,	  the	  majority	  (56%)	  involved	  public	  procurement	  of	  restoration	  
services.	  	  There	  were	  also	  31	  regional	  initiatives,	  18	  regulatory-‐induced	  programs,	  and	  three	  
internal	  agency	  policies.	  	  Budget	  information	  was	  only	  available	  for	  44	  programs,	  only	  37%	  of	  the	  
total,	  which	  likely	  reflects	  the	  lack	  of	  emphasis	  placed	  on	  providing	  cost	  information	  on	  restoration	  
projects	  (Bernhardt	  et	  al.	  2005).	  	  The	  average	  annual	  budget	  among	  the	  41	  programs	  with	  budget	  
information	  that	  were	  ongoing	  in	  2012	  was	  $131	  million	  with	  a	  standard	  deviation	  of	  $612	  million.	  	  
The	  large	  variance	  is	  due	  to	  the	  wide	  spread	  of	  the	  data,	  which	  ranged	  from	  $160,000	  to	  $4.1	  billion	  
per	  year	  in	  restoration	  budgeted	  spending.	  	  Over	  80%	  of	  the	  programs	  with	  budget	  information	  
were	  public	  procurement	  programs,	  which	  were	  also	  the	  most	  frequent	  type	  of	  restoration	  
program	  in	  our	  sample.	  
	   The	  appropriations	  data	  is	  also	  sparse,	  and	  thus	  highly	  variable.	  	  In	  2011,	  of	  the	  six	  
programs	  with	  special	  appropriations,	  the	  mean	  appropriation	  level	  was	  $167	  million	  (sd	  =	  $139	  
million).	  	  The	  total	  value	  of	  all	  restoration-‐related	  appropriations	  in	  2011	  was	  $1	  billion	  (Figure	  
A.1).	  	  In	  2012,	  there	  were	  15	  programs	  with	  special	  appropriations;	  the	  mean	  level	  was	  $166	  
million	  (sd	  =	  $309	  million).	  	  The	  total	  value	  of	  all	  restoration-‐related	  appropriations	  was	  $2.5	  
billion.	  	  In	  2013,	  only	  8	  restoration	  programs	  received	  appropriations,	  which	  had	  a	  total	  value	  of	  $2	  
billion.	  	  The	  mean	  appropriation	  level	  was	  $252	  million	  (sd	  =	  $397	  million).	  	  
	  
Figure	  A.1.	  Total	  Restoration-‐Related	  Appropriations,	  2011-‐2013	  
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