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Note to the reader -  How  to use this m ateria l 

 

This report  has been designed as a hyperlinked pdf document . 

The main text  in the specificat ion sheet  synthesises the economic assessm ent  m ethod, 

its relat ion to system s approach and the appropriate use of the method. I t  also gives 

som e hints on how to best  present  the results of your assessm ent  to stakeholders, along 

with an example of the use of the method. 

I n the text  and in the “ further informat ion”  sect ion, you will have access to links to the 

accompanying material available in the rest  of the report  (page numbers are also 

provided along the links in case you would like to print  this report ) . 

A back but ton on the bot tom  of each page of support ing material helps you go back to 

the m ain text . 
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SPECI FI CATI ON SHEET 

Cost  benefit  analysis 

Method and assum ptions  

Cost  benefit  analysis (CBA)  is a m eans of project  or policy appraisal. I t  involves 

ident ify ing and measuring, in monetary terms, as m any of the costs and benefits as 

possible that  relate to a part icular project . I n a CBA, one thus also needs to establish 

how ecosystem services are valued by individuals ( learn more on how in the specificat ion 

sheet  on econom ic valuat ion) . To monet ise helps to determ ine whether the project  or 

policy will produce a net  gain or loss in econom ic welfare for society as a whole. CBA 

at tem pts to capture the t rade-off between the real benefits to society of a given 

alternat ive and the real resources that  society m ust  give up to obtain those benefits.  

Used appropriately CBA should then help facilitate the efficient  allocat ion of society’s 

scare resources to those uses that  create the greatest  net  social benefit .  More generally 

it  can be used as a fram ework for organising informat ion, list ing the advantages and 

disadvantages of the alternat ives under considerat ion, determ ining the relevant  econom ic 

values and then ranking those alternat ives on the basis of their econom ic worth. 

The methodology is rooted in the theory of welfare econom ics, which consists of a large 

body of well developed theory. To learn more on this theoret ical background, follow this 

link (p. 6) . Hence CBA has a sound theoret ical basis. This is both a st rength and a 

potent ial weakness of the method. I t  is a st rength if the theory upon which it  is based 

can be viewed as being a valid representat ion of the real world and a weakness if it  

cannot . I t  should be remembered that  CBA only provides an aid to decision making and 

that  the most  econom ically efficient  opt ion m ay not  be the most  appropriate on other 

grounds ( for instance in term s of social dist r ibut ion of benefits and costs e.g. from  

ecosystem services, learn more here, p. 7) .  

Relat ion to system s approach  

Whether they cover costs or benefits, the components of CBA are valued at  one point  in 

t ime. Hence, the technique is not  especially well suited to inclusion in dynam ic simulat ion 

models and is most ly used as a one shot  assessm ent  to com pare policy responses to a 

given issue, the outcomes of different  scenarios… 

I n general, econom ic data is collected on a yearly basis, so most  econom ic assessment  

m ethods are organised in term s of annual increments. This generally does not  lend itself 

well to incorporat ion into biophysical simulat ion models that  may operate on a daily (or 

even shorter)  t ime step. Econom ic data is also usually only collected for quite large 

regional adm inist rat ive units and there m ay be issues in scaling this data down to the 

(often)  very localized areas which the biophysical simulat ion models are at tempt ing to 

represent . Learn more on spat ial and temporal scales of benefits and costs derived from 

ecosystems services here (p. 8) .  
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W hen this m ethod is especially to be used  

Cost  benefit  analysis is m ost  appropriately used when there are a range of alternat ive 

opt ions to be compared. These alternat ives could be:  

• different  policy responses to an issue, e.g. eut rophicat ion problem s in a water 

body could be addressed by either the installat ion or upgrading of waste water 

t reatment  from  sewage works, by legislat ion that  rest r icts the amount  of fert iliser 

that  farm ers can use on their land, or by prevent ing run-off of livestock waste into 

watercourses by the provision of storage facilit ies on farms. All of these opt ions 

entail costs which can be evaluated and com pared to the benefits ( in term s of 

reduced eut rophicat ion impacts)  that  each act ion will result  in;  

• the outcomes of different  scenarios;  

• different  technical opt ions, e.g. different  technological opt ions for rem oving 

nut r ients from  water. 

Keep in m ind that  though CBA is good to highlight  t rade-offs between alternat ive opt ions, 

the role of the SAF is not  to encourage stakeholders towards one part icular solut ion ( that  

would be the m ost  effect ive on cost -benefit  grounds)  but  to provide a panel of 

informat ion to base decisions on. 

CBA should not  be used (or should be modified) :  

• when various opt ions are being evaluated in order to meet  some exist ing (or 

proposed)  environmental standard, achieving a target  or complying with a law, 

cost  effect iveness analysis is a more appropriate econom ic assessment  

m ethodology to find the least  cost  way of achieving this;  

• when the environmental aspects of the issue are very difficult  to value in 

monetary terms, or where their valuat ion is part icular ly content ious. I n this 

situat ion a part ial CBA m ay be the best  course of act ion. This part ial CBA would 

evaluate all readily m easurable costs and benefits and then employ sensit ivit y 

analysis in order to determ ine how large the cost  (or benefits)  of the 

environmental aspects of the issue would have to be so as to have an effect  on 

the outcome of the analysis ( learn more on this technique in the “Sensit iv ity 

analysis within cost  benefit  analysis”  report ) . The use of other assessm ent  

m ethods, for instance m ult i- cr iter ia analysis can also be envisaged.  

How  to best  present  results to stakeholders?  

Cost  benefit  analysis results are probably best  presented to stakeholders on two levels. A 

simple overview of the main results on one or two sides of A4 paper – or a as part  of a 

15 m inute presentat ion – with the detail of the analysis and results presented in more 

detail in a technical report . CBA results can usually be presented in terms of a few 

headline indicators, however all results should be presented within the context  of a 

comprehensive sensit iv ity analysis ( that  should be detailed in the technical report )  and 

any uncertaint ies surrounding the results should be highlighted. A sensit iv ity analysis 

concerning the implied discount  rates (e.g. ranking between close to zero up to 5 

percent )  and the presentat ion of t im e dependent  curves that  show the development  of 

costs and benefits over t im e will shed light  on the effects of different  t im e preferences. 

Where costs or benefits are difficult  to value and hence cannot  be included in the 
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“bot tom- line”  figures it  is very im portant  that  these om issions are underlined and their 

possible implicat ions discussed.  

Note that  one of the reasons for the prevalence of CBA in government  econom ic 

evaluat ions is because it  can provide a single m onetary figure upon which decisions can 

be made. This single figure has the benefit  of sim plicity, but  can hide a m ult iplicity of 

uncertainty, simplif icat ions and assumpt ions – it  is your task to bring these out  into the 

open and make them obvious to stakeholders. 

Exam ple of use of the m ethod 

An example of integrat ion of cost  benefit  analysis into the SAF is Himmerfjärden in 

Sweden. The team designed a tool to assess policy opt ions to m it igate eut rophicat ion/  

manage nit rogen loads. Along the ecological dim ension, showing the results of the 

measures on the environment , the econom ic dimension of the simulat ion model included 

a cost  benefit  analysis m odule.  

The costs were the ones incurred by the implementat ion of combinat ions of technical 

opt ions (waste water t reatm ent  plant , sewers, wet land creat ion,…). Benefits of increased 

recreat ional act ivit ies thanks to improved water clar ity were considered. A dem and 

funct ion for recreat ion was const ructed. I t  was determ ined by the cost  of t ravel, the 

accessibility by public ferry, the secchi depth (water clar it y)  and other social, econom ic 

and environmental factors such as income and weather. This dem and funct ion was used 

to assess how the number of visitors would increase if water clar ity is improved. This 

funct ion was then coupled with a t ravel cost  method ( random ut ilit y model) , in order to 

ascertain a monetary value to water clarit y improvement . Benefits and costs were 

aggregated over t ime to get  present  values. 

The Swedish team  also approached the cost  effect iveness analysis by including the cost  

per kilogram reduced nit rogen in the simulat ion model. 

Along with environm ental and social var iables com ing from  other parts of the sim ulat ion 

m odel and qualitat ive values, benefits and costs (and cost  effect iveness)  cont r ibuted to 

this m anagem ent  tool that  helped stakeholders explore scenarios for improved water 

quality. 

Learn m ore on how the t ravel cost  method was implemented in this study site in the 

specificat ion sheet  on econom ic valuat ion. 

Further inform at ion 

More inform at ion on the theoret ical foundat ions of CBA can be found here (p. 9-11) . 

A core reference is:  Pearce, D. W., G. Atkinson and S. Mourato. 2006. Cost -benefit  

analysis and the environm ent :  recent  developm ents, Paris:  Organisat ion for Econom ic 

Co-operat ion and Development . Available online at :  

ht tp: / / www.lne.be/ them as/ beleid/ m ilieueconom ie/ downloadbare-bestanden/ ME11_cost -

benefit% 20analysis% 20and% 20the% 20environm ent% 20oeso.pdf, accessed 01/ 20011 
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W elfare, ut ility or  hum an w ell- being as benefits or  costs 

The effects of changes in ecosystem  services on hum an society in term s of increases or 

decreases in benefits, costs, welfare, ut ilit y or human well-being require some definit ion. 

When we refer to benefits of a policy or project  we mean that  there has been (or, will be)  

some increase in human well-being or welfare associated with implement ing that  policy 

or project . Econom ists measure this increase in human well-being or welfare using the 

concept  of ut ilit y. Ut ilit y is a measure of sat isfact ion:  the more ut ilit y we have the more 

sat isfied we are, or, alternat ively the greater is our welfare or well-being.  

Costs are the opposite of benefits. I f the overall effects of a policy or project  represent  a 

cost  to society this would m ean that  implement ing that  policy or project  would result  in a 

decrease in society’s welfare or well-being and hence in the overall ut ilit y that  society 

enjoys. 

The problem with the concept  of ut ilit y is that  it  is not  direct ly measurable – so, how then 

do we compare situat ions where ut ilit y has been changed as the result  of the 

implementat ion of some project  or policy? Consider a sim ple example where we have one 

individual who enjoys a part icular level of ut ilit y – we will call this U0 – that  is at tained 

with an income of Y0,  and which is associated with a given level of environmental qualit y 

– E0.  Suppose then that  the implem entat ion of a new policy or project  causes an 

improvement  in the environmental quality that  the individual experiences from  E0 to E1 

and that  this improvement  increases their ut ilit y from  U0 to U1:  so they m ove from  a 

state U0(Y0,E0)  to U1(Y0,E1) . As we have said we cannot  direct ly measure this increase in 

ut ilit y, but  we can indirect ly by considering how much income this individual would be 

willing to give up in order to bring about  this change. Hypothet ically, the individual is 

considering two combinat ions of income and environmental quality that  both give 

her/ him  the same level of ut ilit y, i.e. U0.  I n the first  combinat ion, income is reduced and 

environmental quality is increased, and in the second, income is not  reduced and 

environmental quality is not  increased. The reduct ion in income that  is required to make 

these two combinat ions equal represents what  the individual is willing to pay for the 

change in environmental quality, i.e.:  

U0 (Y0 -  WTP, E1)  =  U0 (Y0,  E0)  

Alternat ively an individual could be asked to consider how much addit ional income they 

would be willing to accept  in order to give up the improvement  in environmental quality, 

but  st ill rem ain at  the increased ut ilit y level U1,  i.e.:  

U1 (Y0 + WTA, E0)  =  U0 (Y0, E1)  

Sim ilar m easures of change in ut ilit y can be developed for policy or project  effects that  

cause deteriorat ions in environmental quality. 

The basic principle that  is at  work here is that  ut ilit y (or alternat ively, welfare or well-

being)  can be indirect ly m easured in term s of the incom e that  people are willing to give 

up in order to achieve some im provement ;  or, what  they are willing to accept  in 

compensat ion for foregoing some improvement . Willingness to pay (WTP)  and willingness 

to accept  (WTA)  represent  the monetary equivalents of changes in ut ilit y. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Social dist r ibut ion of the benefits and costs  

derived from  ecosystem  services 

To whom the benefits of ecosystem services accrue is an important  quest ion. I t  is often 

the case that  neither the benefits nor costs of land conversion, for example, are 

dist r ibuted equitably am ong social groups. These considerat ions, however, becom e 

especially im portant  when t rying to m ake choices about  ecosystem management  in line 

with the equity issues that  are embedded within the concept  of sustainable development .  

Such equity issues can be addressed via modified cost  benefit  analysis or by regional 

econom ic account ing methodologies such as I nput -Output  analysis and environmental 

account ing. The lat ter techniques take the form  of a mat r ix where the various affected 

econom ic sectors are explicit ly represented, allowing for the dist r ibut ion of costs and 

benefits am ongst  sectors to be analysed. However, both of these techniques may be too 

aggregated to dist inguish other categories than econom ic sectors (such as gender or 

socio-econom ic groupings) . For analysis at  this level, a social account ing mat r ix m ight  be 

more appropriate.  

I f public and private interests are dist inct , conflicts of interest  can arise. Commercial 

interests tend to have a reputat ion for reaping the reward of harvest ing natural resources 

at  the expense of local users, even though blame is often shared with nat ional 

governments which can suffer from corrupt ion, lack of capacity or lack of polit ical will to 

enforce bet ter cont rols on resource ext ract ion. The abilit y of nat ional governm ents to 

collect  tax and foreign revenue related to resource rents, concessions and tourism , and 

to redist r ibute this revenue to the benefit  of the general public, is also prey to these 

weaknesses. Addressing issues of governance and corporate social responsibilit y can help 

ensure the equitable dist r ibut ion of the benefits of ecosystem exploitat ion.  

 

 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Spat ial and tem poral dist r ibut ion of the benefits and costs 

derived from  ecosystem  services 

Ecosystem services operate at  a variety of spat ial and temporal scales such that  their 

benefits are realised locally, regionally and even globally. The costs of lost  ecosystem  

services are also expressed at  several scales, and it  is the percept ion of the magnitude of 

costs and benefits at  different  scales and across a variety of tem poral horizons that  

shapes decisions, especially about  land-use. 

Short - term  local ecosystem service degradat ion result ing from  a part icular land-use 

act ivity m ay be perceived as cost -effect ive in the context  of short - term  local econom ic 

returns, but  the cum ulat ive impact  of many sim ilar local decisions m ay, in the long term , 

lead to regional ecosystem service failure, with consequent  econom ic costs for society 

that  far outweigh previous benefits. Therefore, a considerat ion of the scales at  which 

ecosystem  services funct ion is cent ral to the development  of integrated and sustainable 

land-use policy for human-dom inated ecosystem s.  

The results of a cost  benefit  analysis are also highly dependent  on the discount  rates 

implied. A short -sighted t ime preference (high discount  rate)  will weight  short  term  cost  

higher than long term  benefits. A t im e preference taking into account  also the interests 

of future generat ions would put  m ore weight  on the long term  benefits – the current  

investment  costs thereby loose m uch of their prom inence. The consequences of different  

t im e preference assumpt ions should be m ade t ransparent  while present ing the results. 

 

 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Theoret ical foundat ions of cost  benefit  analysis 

Cost  benefit  analysis (CBA)  is a m eans of project  or policy appraisal. I t  involves 

ident ify ing and measuring, in monetary terms, as m any of the costs and benefits as 

possible that  relate to a part icular project . This helps to determ ine whether the project  or 

policy will produce a net  gain or loss in econom ic welfare for society as a whole. As a 

rule, a project  deemed to be efficient  if total benefits exceed total costs. A simplif ied 

overview of CBA methodology is out lined in the box below. 

A CBA compares the costs and benefits of different  policy opt ions in m onetary term s. The 

results of this analysis can be interpreted as a benefit -cost  rat io, i.e. total benefits 

divided by total costs, where a rat io larger than one indicates that  the policy m easure is 

econom ically beneficial, or as a net  present  value, that  is the present  value of the net  

benefits where a posit ive net  present  value indicates a welfare improvement . St r ict ly 

speaking, only those costs and benefits are included in a CBA that  can be quant ified in 

monetary terms. However, it  will hardly ever be possible to monet ise all impacts all the 

t im e:  those impacts that  cannot  be m onet ised are often left  out  of the analysis. Non-

m onet ised im pacts, if considered relevant , can nonetheless be included in a qualitat ive 

discussion accom panying the discussion of the CBA results. 

The theoret ical foundat ions of CBA can be summarised as follows (Pearce et  al. ,  2006) :  

• Benefits are defined as increases in hum an well-being (ut ilit y) . 

• Costs are defined as reduct ions in human well-being. 

• For a project  or policy to qualify on cost -benefit  grounds, its social benefits m ust  

exceed its social costs. 

• “Society”  is simply the sum of individuals. 

• The geographical boundary for CBA is usually the nat ion but  can readily be 

extended to wider lim its. 

• Aggregat ing benefits across different  social groups or nat ions can involve 

sum m ing willingness to pay/ accept  (WTP/ WTA)  regardless of the circumstances of 

the beneficiar ies or losers, or it  can involve giving higher weights to 

disadvantaged or low income groups. One rat ionale for this is that  marginal 

ut ilit ies of income will vary, being higher for the low income group. 

• Aggregat ing over t ime involves discount ing. Discounted future benefits and costs 

are known as present  values. 

• I nflat ion can result  in future benefits and costs appearing to be higher than is 

really the case. I nflat ion should be net ted out  to secure constant  pr ice est im ates. 

• The not ions of WTP and WTA are firm ly grounded in the theory of welfare 

econom ics and correspond to not ions of com pensat ing and equivalent  variat ions. 

• WTP and WTA should not , according to past  theory, diverge very much. I n 

pract ice they appear to diverge, often substant ially, and with WTA >  WTP. Hence 

the choice of WTP or WTA may be of importance when conduct ing CBA. 
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Box 1 : An out line of CBA m ethodology 

 

The main stages of a CBA are as follows. 

1.  Definit ion of the details of each feasible project , policy or management  opt ion 

including the ‘do nothing’ opt ion. 

 

2.  Determ ining the spat ial and tem poral scales of the analysis, i.e. over what  

populat ion is it  appropriate to sum the costs and benefits? and, over what  t ime 

period do the costs and benefits ar ise? 

 

3.  I dent ificat ion of the costs and benefits and their  m onetary values. Monetary 

value may be based on the market  value of a good or service or on its 

replacem ent  cost  ( if that  can be calculated) , or, in the case of some ecosystem  

services, by use of various valuat ion techniques. To enable valid comparisons, 

all monetary values m ust  refer to a common point  in t im e – the base year – to 

give ‘present ’ values. A standard ‘discount  rate’ is applied so that  costs and 

benefits of projects with varying t ime scales can be compared. 

 

4.  The econom ic efficiency of various opt ions are assessed through com paring 

either their  ‘benefit -cost  rat ios’, i.e. the present  value of benefits divided by the 

present  value of costs, or their ‘net  present  values’, i.e. the present  value of 

benefits less the present  value of costs.  

 

5.  A sensit iv ity analysis should be included within a CBA, to assess the impact  on 

the benefit  cost  rat io and/ or net  present  value of changes in the values of 

cent ral parameters, e.g. the value of costs and benefits or the discount  rate. By 

exam ining the impact  that  increasing costs (or reduced benefits)  m ay have on 

the net  present  value, the break-even point  can be determ ined whereby the 

scheme would be no longer just ifiable. 

There are numerous cr it iques of CBA. Perhaps some of the more im portant  are:  

• The extent  to which CBA rests of robust  theoret ical foundat ions. 

• The fact  that  the underlying “social welfare funct ion”  in CBA is one of an arbit rarily 

large num ber of such funct ions on which consensus is unlikely to be achieved. 

• The extent  to which one can m ake an ethical case for let t ing individuals’ 

preferences be the (main)  determ ining factor in guiding social decision rules. 

CBA can provide a very useful and reliable input  into the decision-making system, 

provided that  it  is carr ied out  fully and impart ially. However, t ranslat ing all the costs and 

benefits of a project , policy or m anagem ent  scenario into m onetary term s can be 

impract ical or not  meaningful. I t  should be remembered that  CBA only provides an aid to 

decision m aking and that  the most  cost  efficient  opt ion may not  be the most  appropriate 

on other grounds. I n these situat ions mult i- cr iter ia analysis can provide an alternat ive as 

it  perm its the inclusion of measurable non-monetary cr iter ia into the assessment .  

Finally, the whole history of neoclassical welfare econom ics has focused on the extent  to 

which the not ion of econom ic efficiency can or should be separated out  from  the issue of 

who gains and loses – the dist r ibut ional incidence of costs and benefits. Various “schools 

of thought ”  have em erged. Som e argue that  dist r ibut ional incidence has nothing to do 

with CBA:  CBA should be confined to “maxim ising the cake”  so there is more to share 

round according to some morally or polit ically determ ined rule of dist r ibut ional allocat ion. 

Others argue that  not ions of equity and fairness are m ore engrained in the hum an 
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psyche than not ions of efficiency, so that  dist r ibut ion should be considered as a prior 

moral pr inciple, with efficiency taking second place. Yet  others would agree with the 

second school but  would argue that  precisely because efficiency is “downgraded”  in social 

discourse that  is all the more reason to elevate it  to a higher level of importance in CBA. 

Put  another way, one can always rely on the polit ical process raising the equity issue, but  

not  the efficiency issue. Certain m inimum requirements for pract ice emerge. At  the very 

least , a “proper”  CBA should record not  just  the aggregate net  gains from  a policy, but  

the gains and losses of different  groups of individuals. 
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