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Always,	
  always,	
  always	
  include	
  the	
  economics	
  of	
  ecosystem	
  services	
  in	
  decision	
  making!	
  

Bo	
  Jellesmark	
  Thorsen1	
  

Summary	
  
I	
   review	
   the	
   reasons	
   why	
   attention	
   should	
   be	
  
paid	
   to	
   the	
   economic	
  benefits	
   of	
   ecosystem	
   ser-­‐
vices,	
   and	
   further	
   argue	
   that	
   attention	
   to	
   the	
  
economic	
  costs	
  of	
  providing	
  additional	
  ecosystem	
  
services	
  is	
  equally	
  important	
  for	
  decision	
  making.	
  
Furthermore,	
   insights	
   into	
   the	
   distribution	
   of	
  
these	
   benefits	
   and	
   costs	
   –	
   spatially	
   and	
   across	
  
citizens	
  and	
  land	
  owners	
  –	
  will	
  enable	
  better	
  tar-­‐
geting	
   of	
   policies	
   and	
   improved	
   policy	
   design.	
   I	
  
illustrate	
   several	
   points	
   using	
   results	
   from	
   pub-­‐
lished	
   and	
   ongoing	
   analyses	
   in	
   the	
   NEWFOREX	
  
project.	
  

The	
  public	
  good	
  aspects	
  of	
  ecosystem	
  services	
  
Almost	
  any	
  kind	
  of	
  ecosystem,	
  whether	
  managed	
  
or	
   not,	
   provides	
   services	
   of	
   value	
   to	
   society,	
  
which	
  are	
  not	
  marketed	
  or	
  otherwise	
  exchanged	
  
among	
  people.	
  Nevertheless,	
  people	
  around	
  and	
  
even	
   far	
   away	
   from	
   the	
   ecosystem	
  may	
   benefit	
  
from	
   one	
   or	
  more	
   of	
   these	
   services.	
   Even	
  while	
  
others	
   also	
   benefit,	
   and	
   often	
   cannot	
   be	
   effec-­‐
tively	
  excluded	
  from	
  that	
  benefit.	
  Such	
  ecosystem	
  
services	
  are	
  called	
  public	
  goods.	
  It	
  is	
  services	
  like	
  
the	
   regulation	
   of	
   water	
   systems,	
   groundwater	
  
recharge,	
  biodiversity	
  protection,	
  carbon	
  seques-­‐
tration,	
   recreational	
   and	
   amenity	
   values,	
   and	
  
many	
  others.	
  

It	
   is	
  well	
   documented	
   that	
   these	
   ecosystem	
   ser-­‐
vices	
  can	
  be	
  of	
  considerable	
  value	
  to	
  society	
  and	
  
in	
   some	
   cases	
   even	
   higher	
   value	
   than	
  marketed	
  
private	
   and	
   club	
   goods	
   derived	
   from	
   the	
   same	
  
ecosystems,	
   like	
   timber,	
   hunting,	
   food,	
   fodder,	
  
and	
  fiber	
  (often	
  called	
  provision	
  services).	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1	
  Bo	
  Jellesmark	
  Thorsen	
  (DSc,	
  PhD,	
  MSc)	
  is	
  Professor	
  of	
  
Applied	
  Economics	
  at	
  the	
  University	
  of	
  Copenhagen,	
  
Department	
  of	
  Food	
  and	
  Resource	
  Economics.	
  He	
  is	
  
the	
  coordinator	
  of	
  the	
  EU	
  FP7	
  project	
  NEWFOREX	
  
(www.newforex.org).	
  E-­‐mail:	
  bjt@ifro.ku.dk	
  	
  

	
  

	
  

	
  

However,	
   when	
   landowners	
   –	
   even	
   if	
   public	
   -­‐	
  
make	
  decisions	
  about	
  how	
  to	
  manage	
   the	
   lands,	
  
the	
   benefits	
   related	
   to	
   these	
   public	
   goods	
   are	
  
rarely	
  fully	
  incorporated	
  in	
  the	
  decisions.	
  	
  

The	
   private	
   landowner	
   has	
   no	
   clear	
   incentive	
   to	
  
take	
   into	
   account	
   the	
   benefits	
   arising	
   to	
   other	
  
people	
   from	
   these	
   ecosystem	
   services.	
   For	
   that	
  
reason	
  the	
  supply	
  of	
  public	
  good	
  type	
  ecosystem	
  
services	
   from	
   private	
   lands	
   is	
   often	
   well	
   below	
  
what	
  is	
  optimal	
  for	
  society.	
  	
  

Public	
   landowners	
   (state	
   forests,	
   national	
   parks	
  
etc.)	
   may	
   by	
   virtue	
   of	
   broader	
   objectives	
   make	
  
management	
   decisions	
   that	
   provide	
   larger	
  
amounts	
  of	
  these	
  public	
  goods.	
  However,	
  without	
  
good	
   insights	
   into	
   the	
   economics	
   of	
   ecosystem	
  
services,	
   there	
   is	
  a	
   real	
   risk	
   that	
  public	
   landown-­‐
ers	
  provide	
  too	
  little	
  or	
  too	
  much	
  of	
  some	
  ecosys-­‐
tem	
   services,	
   and	
   in	
   particular	
   not	
   in	
   the	
   right	
  
places.	
  	
  

Furthermore,	
   it	
   is	
   not	
   obvious	
   that	
   provision	
   of	
  
ecosystem	
  services	
  from	
  public	
   lands	
   is	
  the	
  most	
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efficient	
   or	
   even	
   cost	
   effective	
   approach	
   to	
   pur-­‐
sue	
  society’s	
  need	
  for	
  the	
  best	
  possible	
  provision	
  
of	
  these	
  public	
  goods.	
  Only	
  insights	
  into	
  the	
  eco-­‐
nomic	
  benefits	
  and	
  costs	
  of	
  enhanced	
  ecosystem	
  
services,	
   including	
  the	
  spatial	
  distribution	
  of	
  the-­‐
se,	
  can	
  inform	
  us	
  about	
  this.	
  

It	
   is	
   pertinent	
   that	
   research	
   pursues	
   these	
   in-­‐
sights	
  and	
  relates	
  them	
  to	
  the	
  spatial	
  mapping	
  of	
  
ecosystem	
   services,	
   currently	
   ongoing	
   in	
   the	
   EU	
  
member	
   states.	
  Only	
   this	
  will	
   enable	
   sustainable	
  
decision	
  and	
  policy	
  making.	
  

The	
  economic	
  benefits	
  and	
  their	
  distribution	
  
The	
   theory	
   and	
   empirical	
   methods	
   of	
   environ-­‐
mental	
   valuation	
   are	
   well	
   developed	
   and	
   con-­‐
stantly	
   improving.	
   This	
   enables	
   researchers	
   to	
  
better	
  pursue	
  the	
  insights	
  needed.	
  

One	
  important	
  aspect	
  of	
  environmental	
  valuation	
  
of	
   relevance	
   to	
   policy	
  making	
   is	
   the	
   fact	
   that	
   in	
  
valuation,	
   like	
   in	
   the	
  market	
  place,	
  people	
   ‘vote’	
  
with	
   a	
   weight	
   according	
   to	
   their	
   willingness	
   to	
  
pay	
   (WTP)	
   for	
   the	
   good.	
   Thus,	
   even	
   if	
   a	
   given	
  
environmental	
   improvement	
   is	
   assessed	
   by	
   the	
  
public	
   as	
   beneficial	
   in	
   economic	
   terms,	
   it	
   is	
   not	
  
certain	
  that	
  a	
  majority	
  of	
  that	
  public	
  supports	
  the	
  
action.	
   This	
   depends	
  on	
   the	
  distribution	
  of	
   pref-­‐
erences	
  among	
  the	
  public.	
  

A	
   recently	
   published	
   study	
   from	
   NEWFOREX	
  
show-­‐cased	
   a	
   nice	
   example	
   of	
   how	
   advanced	
  

valuation	
  methods	
  can	
  uncover	
  preference	
  varia-­‐
tion	
   in	
   the	
   public	
   and	
   go	
   beyond	
   assessing	
   only	
  
the	
   aggregate	
   values.	
   The	
   case	
   concerned	
   the	
  
option	
   for	
   enhanced	
   access	
   to	
   private	
   forest	
  
lands	
   in	
   parts	
   of	
   Denmark.	
   This	
   issue	
   has	
   been	
  
part	
  of	
  the	
  forest	
  policy	
  debate	
  for	
  several	
  years.	
  	
  

Campbell	
  et	
  al	
   (2013)	
   showed	
   that	
  while	
   the	
  av-­‐
erage	
  WTP	
  for	
  enhanced	
  access	
  was	
  99	
  DKK/year	
  
and	
  household,	
  the	
  Danish	
  public	
  was	
  essentially	
  
split	
   on	
   the	
   issue,	
   see	
   Figure	
   1.	
   In	
   fact,	
   a	
   small	
  
majority	
   found	
   increased	
   access	
   to	
   be	
   negative	
  
(note	
   that	
   forest	
  owners	
  constitute	
   less	
   than	
  2%	
  
of	
  the	
  population).	
  Thus,	
  the	
  median	
  voter	
  would	
  
be	
  against	
  the	
  policy.	
  

The	
  reasons	
  for	
  the	
  pattern	
  in	
  this	
  case	
  appear	
  to	
  
be	
   differences	
   in	
   attitudes	
   running	
   across	
   most	
  
groups	
   of	
   the	
   population	
   regarding	
   the	
   issue	
   of	
  
protection	
  versus	
  use	
  of	
  the	
  environment.	
  People	
  
concerned	
  with	
  the	
  protection	
  of	
  biodiversity,	
  the	
  
quality	
  of	
  recreational	
  experiences	
  etc.	
  tended	
  to	
  
belong	
  to	
  the	
  group	
  with	
  negative	
  WTP,	
  whereas	
  
people	
  focused	
  on	
  uses	
  and	
  less	
  concerned	
  about	
  
protection	
  tended	
  to	
  have	
  a	
  positive	
  WTP.	
  Clear-­‐
ly,	
   insights	
   like	
   this	
   will	
   change	
   and	
   inform	
   the	
  
policy	
  debate.	
  	
  

It	
  should	
  be	
  stressed	
  that	
  in	
  the	
  same	
  study,	
  WTP	
  
for	
  biodiversity	
  protection	
  and	
  enhanced	
  ground-­‐
water	
  recharge	
  was	
  signficant.	
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Figure1:	
  The	
  distribution	
  of	
  WTP	
  for	
  enhanced	
  access	
  to	
  private	
  forest	
  among	
  the	
  Danish	
  public	
  (from	
  Campbell	
  et	
  al	
  2013).	
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The	
  costs	
  of	
  provision	
  and	
  their	
  distribution	
  	
  
Whenever	
   a	
   decision	
   maker	
   chooses	
   to	
   change	
  
the	
  management	
  of	
  an	
  ecosystem,	
  e.g.	
  a	
  forest	
  or	
  
a	
  watershed,	
   to	
   increase	
   the	
  provision	
  of	
  one	
  of	
  
more	
  ecosystem	
  services,	
  this	
  increase	
  is	
  likely	
  to	
  
come	
  at	
   a	
   cost.	
  Costs	
  may	
   come	
   in	
  many	
   forms,	
  
but	
   direct	
   costs	
   of	
   the	
  management	
   actions	
   and	
  
the	
   forgone	
   income	
   resulting	
   from	
   the	
  manage-­‐
ment	
  change	
  are	
  usually	
  dominant.	
  

It	
   is	
   standard	
   in	
   EU-­‐wide	
   policies	
   to	
   offer	
   com-­‐
pensation	
   for	
   these	
  costs	
  whenever	
   land	
  owners	
  
enter	
   into	
  environmental	
   contracts	
  with	
  authori-­‐
ties	
   requiring	
   them	
   to	
   change	
  management	
   and	
  
fulfill	
   certain	
   criteria.	
   Typically,	
   such	
   compensa-­‐
tion	
  measures	
  in	
  contracts	
  rely	
  on	
  capital	
  budget-­‐
ing	
   calculations	
   of	
   site	
   and	
   action	
   specific	
   direct	
  
costs	
   and	
   forgone	
   income.	
   In	
   the	
   NEWFOREX	
  
study	
  by	
   Jacobsen	
  et	
   al	
   (2013),	
   these	
   costs	
  have	
  
been	
   assessed	
   for	
   some	
  of	
   the	
  NATURA2000	
   re-­‐
strictions	
  on	
  Beech	
  forest	
  types	
  in	
  Denmark.	
  

Such	
  calculations,	
  however,	
  are	
  fairly	
  generic	
  and	
  
cannot	
   take	
   into	
  account	
  variations	
   in	
   the	
   forest	
  
owners’	
   objectives	
   and	
   management	
   practices	
  
that	
   are	
   not	
   easily	
   observed	
   from	
   standard	
   data	
  
and	
  models.	
  Many	
  forest	
  owners	
  may	
  derive	
  pri-­‐
vate	
  benefits	
  from,	
  e.g.	
  some	
  biodiversity	
  protec-­‐
tion	
  measures	
  or	
  similar,	
  and	
  therefore	
  be	
  willing	
  
to	
   undertake	
   actions	
   at	
   a	
   lower	
   compensation.	
  
Others	
  may	
  be	
  more	
  reluctant	
  due	
  to	
  competing	
  
uses	
  of	
  the	
  forest	
  not	
  accounted	
  for.	
  

	
  

Figure	
  2:	
  Environmental	
  valuation	
  techniques	
  can	
  be	
  used	
  to	
  
investigate	
  land	
  owners	
  likely	
  responses	
  to	
  economic	
  incen-­‐
tives	
  like	
  payments	
  for	
  ecosystem	
  services	
  

	
  

Variations	
   in	
   cost	
  of	
  provision	
   can	
  be	
  uncovered	
  
(but	
   only	
   to	
   a	
   limited	
   extent	
   exploited	
   for	
   cost	
  
effectiveness)	
   using	
   auctions,	
   where	
   owners	
  
place	
  their	
  compensation	
  bids	
   for	
  environmental	
  
actions.	
   It	
   is	
  a	
  challenge	
  though,	
   that	
   to	
  uncover	
  
true	
  costs	
   in	
  auctions,	
   incentives	
  usually	
  need	
  to	
  
be	
  promised	
  which	
  prohibits	
  the	
  policy	
  makers	
  to	
  
afterwards	
  exploit	
  the	
  information	
  obtained.	
  

Therefore,	
  there	
  is	
  a	
  benefit	
  to	
  using	
  hypothetical	
  
instruments	
   to	
   investigate	
   cost	
   variation,	
   and	
  
environmental	
   valuation	
   techniques	
   can	
   be	
   de-­‐
signed	
   to	
   that	
   end.	
   These	
   instruments	
  may	
   also	
  
be	
   used	
   to	
   investigate	
   relevant	
   attributes	
   of	
   the	
  
contract	
   like	
   contract	
   length,	
  options	
   to	
  exit	
  etc.	
  
The	
  method	
  has	
  weaknesses,	
  of	
  course,	
  including	
  
self-­‐selection,	
  as	
  it	
  is	
  more	
  likely	
  that	
  forest	
  own-­‐
ers	
  interested	
  in	
  ecosystem	
  services	
  respond	
  than	
  
forest	
  owners	
  with	
  no	
  interest	
  in	
  these.	
  

Ongoing	
  analyses	
  in	
  NEWFOREX	
  provide	
  excellent	
  
examples	
  of	
   this	
   from	
  cases	
   in	
  Denmark,	
  Finland	
  
and	
  Brazil.	
   Here	
  we	
  will	
   concentrate	
   on	
   the	
   two	
  
former	
  cases.	
   In	
  the	
  Finnish	
  case,	
  more	
  than	
  400	
  
forest	
  owners	
  around	
  the	
  Ruka-­‐Kuusamo	
  national	
  
park	
  area	
  evaluated	
  several	
  alternative	
  hypothet-­‐
ical	
   contracts	
   for	
   changing	
   forests	
   management	
  
to	
   enhance	
   amenity	
   values.	
   Results	
   show,	
   e.g.	
  
that	
   forest	
   owners	
   are	
   willing	
   to	
   abstain	
   from	
  
clear-­‐cutting	
   at	
   very	
   low	
   or	
   no	
   cost,	
   but	
   require	
  
increasing	
   compensation	
   for	
   any	
   contract	
   the	
  
longer	
   the	
   contract	
   period.	
   	
   Analyses	
   also	
   re-­‐
vealed	
   that	
   the	
  more	
  wealthy	
   the	
   forest	
   owner,	
  
the	
   less	
  compensation	
  he	
  asks	
   for,	
   revealing	
  sys-­‐
tematic	
  variation	
  in	
  land	
  owner	
  objectives.	
  

In	
  the	
  Danish	
  case,	
  more	
  than	
  250	
  forest	
  owners	
  
evaluated	
   potential	
   contracts	
   requiring	
   the	
   set-­‐
ting	
   aside	
   of	
   a	
   percentage	
   of	
   the	
   forest	
   as	
   un-­‐
touched,	
  leaving	
  mature	
  trees	
  for	
  aging	
  and	
  natu-­‐
ral	
   decay,	
   restriction	
   on	
   the	
   minimum	
   broad-­‐
leaved	
  tree	
  species	
  percentage	
  in	
  the	
  forest,	
  and	
  
enhanced	
  access.	
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The	
  results	
  (Vedel	
  et	
  al	
  2013)	
  showed	
  a	
  consider-­‐
able	
  variation	
  in	
  forest	
  owners’	
  required	
  compen-­‐
sation,	
   which	
   strongly	
   related	
   to	
   how	
   they	
   al-­‐
ready	
  managed	
  their	
  forest.	
  Ex:	
  on	
  average	
  forest	
  
owners	
   required	
   little	
   or	
   no	
   compensation	
   for	
  
setting	
  some	
  forest	
  aside	
  as	
  untouched	
  or	
  leaving	
  
mature	
   trees	
   natural	
   decay.	
   This	
   results	
   reflects	
  
that	
  many	
   forest	
   owners	
   in	
   this	
   sample	
   claiming	
  
to	
   already	
   do	
   that,	
   and	
   compensations	
   required	
  
from	
  other	
   forest	
  owners	
  are	
   likely	
   to	
  be	
  higher.	
  
We	
  note	
  that	
  it	
  is	
  not	
  certain	
  that	
  the	
  forest	
  areas	
  
set	
  aside	
  as	
  untouched	
  by	
   forest	
  owners	
  are	
   the	
  
same	
  as	
  those	
  that	
  society	
  would	
  like	
  to	
  see	
  pro-­‐
tected.	
  It	
  is	
  possible,	
  but	
  not	
  certain.	
  

Danish	
   forest	
   owners	
   in	
   general	
   proved	
   and	
   re-­‐
quired	
   high	
   compensations	
   to	
   allow	
   further	
   ac-­‐
cess	
   to	
   their	
   lands.	
   This	
   is	
   particularly	
   true	
   for	
  
forest	
  owners	
  active	
  in	
  the	
  hunting	
  business,	
  and	
  
less	
  pronounced	
  for	
  forest	
  owners	
  already	
  seeing	
  
considerable	
  recreational	
  activities	
  in	
  their	
  forest.	
  

Clearly,	
   these	
   variations	
   in	
   preferences	
   can	
   be	
  
used	
   to	
   inform	
   policy	
   design	
   and	
   in	
   particular	
  
increase	
   the	
   targeting	
  of	
  polices	
   to	
   those	
  groups	
  
and	
  areas	
  where	
  win-­‐win	
  options	
  are	
  more	
  likely.	
  

Policy	
  and	
  distribution	
  of	
  costs	
  and	
  benefits	
  
One	
   of	
   the	
   most	
   important	
   political	
   aspects	
   of	
  
any	
   policy	
   designed	
   to	
   enhance	
   the	
   provision	
   of	
  
ecosystem	
  services	
  is	
  the	
  aspect	
  of	
  distribution	
  of	
  
costs	
  and	
  benefits	
  across	
  those	
  who	
  demand	
  and	
  
benefit	
  from	
  and	
  those	
  that	
  supply	
  the	
  ecosystem	
  
service.	
   In	
  NEWFOREX	
  we	
   asked	
   the	
   public	
   (and	
  
in	
  some	
  cases	
  also	
  the	
  forest	
  owners)	
  about	
  their	
  
view	
  on	
   this	
   distribution	
   for	
   different	
   ecosystem	
  
services.	
  The	
  results	
   for	
   recreational	
  services	
  are	
  
shown	
  in	
  Figure	
  3.	
  
	
  
The	
   figure	
   spells	
   out	
   an	
   important	
   aspect	
   often	
  
overlooked	
  when	
   debating	
   policies	
   like	
   payment	
  
for	
  ecosystem	
  services:	
  The	
   issue	
  of	
  a	
   legitimate	
  
design.	
  	
  
	
  

Figure	
  3:	
  The	
  public’s	
  responses	
  to	
  the	
  issue	
  of	
  who	
  should	
  carry	
  the	
  potential	
  costs	
  of	
  supplying	
  more	
  recreational	
  services	
  from	
  
forests.	
  Note	
  that	
  the	
  cases	
  in	
  the	
  countries	
  are	
  very	
  different	
  and	
  this	
  may	
  explain	
  some	
  of	
  the	
  patterns,	
  cf.	
  the	
  text	
  (Source:	
  Ongo-­‐
ing	
  work	
  in	
  NEWFOREX).	
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We	
   have	
   many	
   demands	
   for	
   such	
   policies.	
   We	
  
want	
   them	
   to	
   be	
   cost	
   effective	
   –	
   coordinating	
  
efforts	
   across	
   people	
   that	
   can	
   deliver	
   the	
   best	
  
value	
   for	
  money.	
  They	
  must	
  ensure	
  additionality	
  
–	
  we	
  don’t	
  want	
  to	
  pay	
  for	
  things,	
  we	
  would	
  have	
  
anyway.	
  We	
  want	
   to	
   encourage	
   compliance	
   and	
  
rule	
   out	
   undue	
   rent	
   opportunities.	
   However,	
   to	
  
gain	
  public	
  support,	
  we	
  also	
  need	
  the	
  policies	
  to	
  
be	
   legitimate	
   and	
   acceptable	
   in	
   terms	
   of,	
   e.g.	
  
equity	
  or	
  ethical	
  concerns,	
  or	
  with	
  respect	
  to	
  the	
  
distribution	
  of	
  costs,	
  benefits	
  and	
  rights.	
  	
  
	
  
The	
   results	
  of	
  NEWFOREX	
   show	
   that	
   the	
  answer	
  
to	
  who	
  should	
  carry	
  the	
  cost	
  depends	
  quite	
  a	
  bit	
  
on	
   the	
   context.	
   Only	
   when	
   –	
   as	
   in	
   the	
   national	
  
park	
  area	
   in	
  Finland	
  –	
  there	
  are	
  obvious	
  ways	
  to	
  
have	
  users	
  pay,	
  does	
  a	
  significant	
  part	
  of	
  the	
  pub-­‐

lic	
   place	
   their	
   trust	
   in	
   this.	
   They	
   also	
   show	
   that	
  
knowing	
   more	
   about	
   land	
   owners’	
   objectives	
   is	
  
important	
  for	
  good	
  policy	
  design	
  and	
  targeting.	
  
	
  
There	
  is	
  generally	
  highest	
  support	
  for	
  society	
  (that	
  
is	
  all	
  of	
  us)	
  to	
  carry	
  the	
  costs	
  jointly	
  and	
  compen-­‐
sate	
   the	
   forest	
   owners	
   for	
   costs.	
   However,	
   for	
  
some	
   ecosystem	
   services,	
   e.g.	
   biodiversity	
   pro-­‐
tection,	
  there	
  is	
  a	
  tendency	
  to	
  see	
  this	
  as	
  an	
  obli-­‐
gation	
  of	
  the	
  forest	
  owner.	
  
	
  
In	
  many	
  real	
  policy	
  cases,	
  the	
  issue	
  of	
  distribution	
  
concerns	
  more	
   than	
   the	
   costs	
   of	
   enhanced	
   eco-­‐
system	
  service	
  provision.	
  Several	
  cases	
  and	
  anal-­‐
yses	
   in	
   NEWFOREX	
   look	
   into	
   this.	
   An	
   illustrative	
  
case	
   is	
   the	
  Brazil	
   case	
  analyzed	
   in	
  Delacote	
  et	
  al	
  
(2013),	
   which	
   can	
   be	
   illustrated	
   using	
   Figure	
   4.	
  

Figure	
  4:	
  The	
  figure	
  shows	
  the	
  marginal	
  opportunity	
  cost	
  Yi/Di	
  in	
  Brazilian	
  Reals	
  per	
  hectare	
  and	
  year	
  of	
  compensating	
  (in	
  a	
  REDD+	
  
scheme)	
  rural	
  households	
  in	
  an	
  area	
  of	
  the	
  Amazon	
  for	
  forgoing	
  the	
  right	
  to	
  harvest	
  the	
  forest	
  on	
  their	
  land.	
  The	
  straight	
  lines	
  corre-­‐
spond	
  to	
  different	
  levels	
  of	
  carbon	
  prices	
  and	
  hence	
  possible	
  compensations	
  to	
  the	
  rural	
  land	
  owners	
  (Delacote	
  et	
  al	
  2013)	
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The	
  case	
  considered	
  here	
   is	
   the	
  potential	
   for	
  cli-­‐
mate	
  change	
  mitigation	
  by	
  securing	
  carbon	
  stocks	
  
against	
  deforestation	
  in	
  	
  part	
  of	
  the	
  Brazilian	
  Am-­‐
azon,	
  which	
  may	
  soon	
  be	
  close	
  to	
  the	
  deforesta-­‐
tion	
   frontier.	
   The	
   REDD+	
   type	
   instrument	
  would	
  
be	
   to	
   pay	
   rural	
   landowners	
   and	
   right	
   holders	
   to	
  
forgo	
   the	
   option	
   to	
   obtain	
   income	
   from	
   future	
  
deforestation	
   or	
   just	
   timber	
   harvesting	
   activities	
  
on	
   their	
   lands.	
  The	
  data	
   in	
  Figure	
  4	
  builds	
  on	
   in-­‐
terviews	
   with	
   almost	
   100	
   rural	
   households,	
   and	
  
the	
  red	
  full	
  line	
  shows	
  the	
  estimated	
  opportunity	
  
cost	
   in	
   Brazilian	
   Real	
   per	
   year	
   and	
   hectare	
   –	
   or-­‐
dered	
  from	
  the	
  hectares	
  with	
  the	
   lowest	
   income	
  
potential	
  to	
  those	
  with	
  the	
  highest.	
  
	
  
We	
  see	
  that	
  the	
  forgone	
  income	
  is	
  extremely	
  low	
  
for	
  most	
   hectares.	
   The	
  main	
   reasons	
   being	
   that	
  
these	
  areas	
  are	
   (still)	
  quite	
   remote	
  and	
   the	
  peo-­‐
ple	
   are	
   poor	
   and	
   short	
   of	
   assets	
   that	
   could	
   en-­‐
hance	
  the	
  income	
  potential.	
  	
  
	
  
The	
  three	
  horizontal	
  dashed	
  lines	
  in	
  Figure	
  4	
  rep-­‐
resent	
   possible	
   payments	
   per	
   hectare	
   based	
   on	
  
carbon	
   stocks	
   and	
   relevant	
   REDD+	
   carbon	
   credit	
  
price	
   levels	
   (non-­‐permanent	
   renewable	
   credits).	
  
Clearly,	
   for	
  most	
   of	
   these	
   hectares,	
   the	
   value	
   of	
  
preserving	
   the	
   carbon	
   stock	
   far	
   exceeds	
   forgone	
  
income.	
  If	
  the	
  households	
  could	
  in	
  fact	
  sell	
  these	
  
carbon	
  credits	
  at	
  any	
  of	
  these	
  prices,	
  they	
  would	
  
reap	
  significant	
  rents	
  (producer	
  surplus	
  essential-­‐
ly)	
   as	
   represented	
   by	
   the	
   area	
   between	
   the	
  
dashed	
  horizontal	
   lines	
  and	
  the	
  red	
  full	
   line.	
  This	
  
raises	
   an	
   important	
   ethical	
   question:	
   Should	
  
REDD+	
  policies	
  rely	
  on	
  the	
  compensation	
  principle	
  
or	
  allow	
   for	
   suppliers	
   to	
  earn	
   rents	
  and	
  withhold	
  
the	
  producer	
  surplus?	
  
	
  
The	
  question	
  is	
  not	
  trivial.	
  Firstly,	
  the	
  compensa-­‐
tion	
  principle	
  is	
  heavily	
  embedded	
  in,	
  e.g.	
  the	
  EU	
  
rural	
   development	
   program’s	
   environmental	
  
schemes.	
   Secondly,	
   if	
   limited	
   public	
   funds	
   are	
  
used,	
  these	
  are	
  brought	
  about	
  through	
  taxes	
  and	
  
have	
   alternative	
   uses,	
   and	
   thus	
   politicians	
   and	
  

the	
  public	
  call	
  for	
  cost	
  effectiveness.	
  Thirdly,	
  even	
  
if	
   private	
   funds	
   are	
   financing	
   the	
   initiative,	
   they	
  
would	
  also	
  look	
  for	
  options	
  to	
  reduce	
  these	
  rents	
  
and	
  enhance	
  cost	
  efficiency.	
  
	
  
Delacote	
   et	
   al	
   (2013)	
   showed	
   how	
   the	
   answer	
  
may	
   very	
   well	
   depend	
   on	
   the	
   objectives	
   of	
   im-­‐
plementing	
   principal.	
   Only	
   if	
   the	
   objective	
   in-­‐
cludes	
   concerns	
   for	
   development	
   and	
   equity	
   in-­‐
volving	
   the	
   rural	
   poor	
  may	
   the	
   principal	
   be	
   less	
  
concerned	
   about	
   possible	
   rents.	
   Any	
   principal	
  
concerned	
   with	
   the	
   use	
   of	
   public	
   funds	
   or	
   the	
  
returns	
  of	
  the	
  program	
  they	
  run,	
  will	
  seek	
  to	
  de-­‐
sign	
  payment	
  schemes	
  that	
  can	
  reduce	
  landown-­‐
er	
   rents	
   and	
   producer	
   surpluses.	
   Such	
   principals	
  
will	
  pursue	
  policies	
  that	
  are	
  as	
  neutral	
  as	
  possible	
  
in	
  terms	
  of	
  wealth	
  and	
  income	
  distribution.	
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