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| PINTRODUCTION

In this section, we give an outline of the main ingredients that
make up the particular cost benefit model.

Each ingredient will be examined later in a separate chapter.

The basic idea (Marglin, 1968) is to assess a project (a policy)
comparing its cost and ben efits.

As the general model points out, the aim is to maximise the
difference between B (Benefits) and C (Costs), then:

NSB = B-C (1)
(NSB=Net Social Benefit from a government po licy)

The difference is efficiency of the project. It can be regarded
as the additional resources that are now available .

The Net Social Benefit has to be discounted in order to add
flows which occurs are different periods.

It then called the Net present value. The NPV is the appropriate
decision rule to assess a project.

The greater the difference, the greater the contribution of the
project.

When no constraints other than production possibilities e x-
ists, all projects with a positive difference must be approved

Table 1 — Simple choice

B C
P1 100 60
P2 60 100




When only one project can be accepted one chooses the
project with the highest benefit.

I DBENEFITS AND COSTS

Under most circumstances the changes in producers su r-
plus, consumer surplus and government revenue pr  ovide a
measure of the monetary value of a government policy benefit
and cost.

Because these value are in monetary terms (1) can be summa-

rised:
NBS= ACS+ APS+ AGov Revenue (2)

(NBS=Net Social Benefit from a government po licy)

Price are an accurate measure of benefits and costs when
the market is well functi oning

Competitive markets tend to be a good estimate of be nefits
and costs while observed prices in a distorted market tend to
be a poor measure .

2.1 bCosts
The opportunity cost is the best measure for cost

It is equal to the benefit of the next best alte rnative. Re-
nouncing to this next best alternative is the condition to choose
the current solution.



Burning a 500! banknote has an opportunity cost of 505! to in
consideration that putting this amount money in a bank would
increase the utility by the interest rate.

In a CBA assessment accountable cost must be used only if
they truly reflects the opportunity cost . If not, they must be
de biased instead of reflecting the true social cost of a r e-
source.

If for example, the national Post office doesnOt includes in it
costs the cost of using itOs building because it owns it from a
very long time, analyst should include an amortization.

2.2 bBenefit and consumerOs surplus

Qhe utility for an individual of the consumption of a good or a
service, such as it is estimated by the consumers, is at least
equal to the price which they pay for this consumptionO.

Actually, it is more important , since a certain number of con-
sumers would be ready to pay more than what they pay i n-
deed. It is this difference which measurement the su  rplus
of consumer . This surplus thus indicates the benefit that the
individuals draw from their co nsumption.

Measurement techniques

Le surplus du consommateur mesure la diffZrence entre la va-
leur que les individus accordent ~ leur consommation de tabac
et le prix que cette derniere leur cozte. Le prix est connu, mais
le premier terme du calcul nOest pas obsevable. Toute la diff i-
cultZ rZside donc dans le choix dOune technique permettant

de calculer une valeur qui nOest pas directement mesur  able
sur le marchZ.

Techniquement , on considere gZnZralement que le surplus du
consommateur est Zgal ~ la diffZrence entr e la disposition mar-
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marginale ~ payervindiquZe par la droite de demande et le prix
effectivement payZ.

o
SCQ)="p@QdQ)! F,.Q,

0

Graphique 1 - Le surplus du consommateur

Unités monétaires
A

D : droite de demande

> Quantité

O Q,
Si le prix du bien s'Ztablit au niveau PO, les consommateurs
demanderont la quantitZ Q0. Leur dZpense pour le bien s'Zls-
vera ~ POQO, reprZsentZe par la surface OP,BQ,. Or, la valeur
accordZe " chacune des unitZs consommZes B indiquZe par
les points qui forment le segment AB de la droite de demande
D - est supZrieure au prix payZ (sauf celle de la derniere unitZ
consommZe pour laquelle la disposition ~ payer est juste Zgale
au prix) Les consommateurs bZnZficient donc dOun surplus,
mesurZ par |Oaire FAB.

Formellement



La fonction de demande, supposZe ici linZaire, est de la forme
P=A!"Q (1)

Dans ces conditions, on montre que le surplus du consomm a-
teur Sc s'Zcrit :

S=051 P Q1L )
e
DZmonstration

On sa}it que Sc = PAB. Or, la surface d'un triangle est Zgale " la
moitiZ du produit de la base par la hauteur, i.e. S = (0,5 x AP x
PB), soit S = (0,5 x AP x OQ) puisque PB = OQ.

Comme M = (OP x OQ), on peut Zcrire que OQ = M/OP, ce qui
implique que :

S =(0,5x M x AP/OP). (3)

Le rapport AP/OP doit stre mis en relation avec |'ZlasticitZ e de
la droite D, en nZgligeant le signe.

Une diminution de 100% de la quantitZ (de Q vers O) est asso-
ciZe ~ une augmentation des prix do nnZ par le rapport AP/OP.

On sait par dZfinition de I0ZlasticitZ queAQ = e * AP
Donc :

e*A—leOO%:l

OP
1_AP

e OP

On remplace alors g_l; dans (3) par sa valeur1 il vient (2).
e
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Trois remarques

1. Comme lindique I'Zquation 2, le surplus du consomm a-
teur varie en raison inverse de la valeur absolue de
|OZlasticitZ-prix .

2. Lorsque |OZlasticitZprix est infinie , cOest -dire que les
consommateurs sont tres sensibles au prix , alors le su rplus
du consommateur est nul . Dans le cas o |IOZlasticitZ est inZ-

rieure ~ 0,5 en valeur absolue, le surplus du consommateur est
supZrieur ~ la d Zpense.

3. Attention, il est probable que IOhypothese de linZaritZ de la
demande conduit ~ sous -estimer le surplus du consomm a-
teur.

2.3 bBenefit and producerOs surplus

Afin de mesurer |Oimpact complet de la production dOun
bien sur la sociZtZ, il convient de prendre Zgalement en
compte le bZnZfice dZgagZ par la production et la distrib ~ u-
tion du bien. Comment mesurer ce bZnZfice et quel est sa si-
gnification ?

Techniques de mesure

Le bZnZfice engendrZ par la production est « mesuré par la
valeur de la production alternative qui pourrait étre produite
avec les ressources en capital et en travail qui sont mobilisées
par la production de tabac (on raisonne ici en termes de colt
d’opportunité) ».

Le surplus du producteur est Zgal ~ la diffZrence entre le re-
venu tirZ de la production et le cozt dOopportunitZ des ressour-
ces engagZes. |l correspond ~ une Crente EconstituZe par les
sommes versZes au -dessus du montant minimum n Zces-
saire pour garantir que le biens era produit .
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Dit autrement, le surplus du produ cteur est Zgal ~ la somme
qui pourrait etre retirZe aux producteurs sans venir dim I-
nuer la quantitZ pr oduite.

Couat
A
A
S : courbe d'offre
P
C
»  Quantité
© Q
Graphique 2 - Le surplus du producteur
9
SP(Q) = PQ! " AM(Q)dQ (4)
0
SP(Q) = PQ-CV(Q) (5)



En effet :
dCT(Q) _ dov/(Q)
do do

CT(Q) = cv(Q) +CF => =am(Q)

Or! (Q)=PR" CT(Q)

=>SP(Q) =! (Q)+CF
Pour accepter de produire une quantitZ quelconques, les pr o-
ducteurs doivent recevoir en Zchange, pour chaque unitZ, un
montant au moins Zgal ~ celui qui est indiquZ par la droite d'o f-

fre S. Or, toutes les unitZs produites seront en fait vendues au
meme prix.

Avec un prix P,, les producteurs offriront la quantitZ Q , et dZ-
gageront alors un surplus Zgal ~ la diff Zrence entre le revenu
tirZ de la vente (reprZsentZ par la surface ORBQ,) et la surface
situZe sous la droite de demande (OCBQ,), soit P,BC.

Formellement

_ P*Q
P (1+n)

(6)

Trois remargues.

1. L'ampleur du surplus du producteur dZpend de I'Zla sticitZ
de l'o ffre. Si les quantitZs offertes sont tres sensibles au prix
(par exemple parce que les ressources engagZes dans la pro-
duction sont facilement redZployables vers une autre pro-
duction), une petite baisse du prix se soldera par une rZduction
importante de la production. Cela se traduit graphiquement
par une droite d'o ffre rel ativement plat e.

Le surplus du producteur est alors d'autant plus faible que
I'offre est Zlastique. Ainsi sQil est facile de trouver une prodie-
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tion qui vient remplacer de maniere rentable la produ ction du
bien, une petite baisse du prix conduira ~ un changement i m-
portant dans la production.

Les producteurs seront nombreux ~ prZfZrer produir e la pro-

duction alternative. Dans ce cas, l'offre du bien est relativ e-

ment Zlastique. Le surplus du producteur sera dOautant plus
petit que IOoffre est Zlastique, ce qui se reprZsente par une

droite dOoffre (S) plate, rZduisant la stface du triangle PBC.

2. LorsquOil nOexistpas de production alternative  suffisam-
ment rentable, alors la droite dOoffre est inZlastique (verticale)
et le surplus du producteur est important

3. Notons enfin que la surface CBQOO reprZsente le coZt v a-
riable total de production sauf si la production est monopoli s-
tique. Dans ce dernier cas, cette surface mesure le cozt total.

I BPALTERNATIVE MEASURE S OF CONSUMERS SURPLUS
Consider one individual faced by a single price change.

3.1 DMarshallian measure versus HickOs
Marshallian measure

The first case to consider is one where the price rise is too
large as to cause the individual to cease consuming the pro-
duct entirely.

There is a current level of satisfaction with the production and
a level of satisfaction without the product. The difference is the
Marshallian measure. Marshall (1942) defined consumer sur-
plus as Othe excess of the price which he would be willing to
pay rather than go without the thing, over that which he actually

b

pay”.
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The compensating variation

When one refrains the all or nothing comparison , other
measure of consumer surplus can be considered? These other
measures are due to Hicks (1943).

The compensating variation (CV) is @he amount of compensa-
tion that one can take away from individuals and leave them
just as well off as before the changeO.

Again, the change we are considering is a price redu  ction
caused by an increase in the output from a public project.

The CV works under the assumption that the price change will
occur. For this reason it is call a “forward teste that is allowing
the change to take place and trying to value the new situation.
It asks what is the individual ‘s WTP for that change such as the
utility level is the same before the price change took place.O

Although the concept is forward looking , the utility level after
the WTP amount has been extracted from the individual to the
original utility level.

The CV is also a WTP concept but it does not operate with the
standard (Marshallian demand curve). As always, one is chan-
ging price, holding income constant. But, the price change has

an income effect (the mower price means that the purchasing
power has increased, and so moire can be spent on all goods)
as well as a substitution effects (the lower prices for the public

project means that other goods are relatively more e xpensive
and their consumption will be reduced.

The CV tries to isolate the substitution effect and eliminate
the income effect . It tries to establish how much more the in-
dividual is willing to purchase of the public project assu ming
that the purchasing power effect can be negated. The resu Iting
price and quantity rel ation; with the income effect excluded I, is
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the compensated demand curve. The area under the compen-
sated demand curve measure the CV of the price change .

The equilibrating variation.

There is as second way of isolating the income effect  which
is called by Hicks the equilibrating var iation (EV). This is ce-
fined as followsO The amount of compensation that has to be
given in order that an individual forgo the change yet be as well
off as after the changeO.

For the EV the price change does not take place . It is there-
fore called the Obackward test O. That is the individual is asked
to value the forgoing of the change. The individuals is to re-
ceive a sum of money to be as well off as if the change has
taken place. It is, nonetheless, also a WTP co ncept, in the
sense that it records what others have to be willing to pay to
prevent the individual having the benefit of the change.

The difference is that the CV measures the maximum WTP
of the individual, while the EV measures the minimum that
must be r eceived by the individual.

There is an equilibrated demand curve to parallel the compe n-
sated one. The income effect involves giving the indivi  dual
sum of money to compensate for the pu rchasing power
effect that is not being allowed to occur

The income effect is being neutralized  but at a higher level of
purchasing power. In this way all that remains is the relative
price e ffect, the substitution effect as before. The area under
the equilibrated demand curve measures the EV of the price
change.
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3.2 bDiagram

All three measures will now be explained in term of next di a-
gram. We consider two goods, X and Y? the change that will
be analysed is a fall off the price of good X. This can be
thought to be caused by a public project for example, say the
government builds a hydro-electricity plant, which lowers the
cost f electricity ti consumers. Good Y, on the ver tical axis, will
be the numeraire (he unit | which relative values will be ex-
pressed).

The top half of the diagram presents the consumerQOs indiffe r-
ence map for X and Y, together with the budget constraint. An
indifference curve shows all combination of the two goods that
gives the individuals a particular level of utility. Curves to the
north east show higher levels of satisfaction.

The budget line shows all combination of the two goods that
can be purchased with a fixed income and a given set of co n-
sumer price for X and Y. The individualOs aim is to reach the
highest indifference curve, subject remaining on the budget
line.

For the specified budget line Y X_, the individual choose point

A, which produces the level of satisfaction U (A is the tan-

gency point between the indifference curve and the budget
line).

The slope if the budget line is determined by the ration of the

P

prices == . Thus, when the price of X falls, the slope will flatten,
A

causing the budget line to rotate outwards from Y . The new
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budget line is denoted Y X, . With the new relative prices, the

individual choose point B on U, .

The bottom half of the diagram traces the implications if the
indifference curve analysis for the price ad quantity relation (i.e
demand) for X.

The original ratio of relative prices defines the price F. At this
price Q1 Is purchased, being the X co-ordinate f the A on the

indifference curve diagram. The P, and Q, combination fixes the

point a on the lower half of the di agram? In this way we move
from point A on the indifference c urve diagram to point a in the

demand curve. With the lower ration of relatives prices, FBis
defined. The individual by moving to point B on the top part of
the diagram chooses Q, of the X. The B and Q4 pairing locates

point b on the lower part. Connecting point a and b determines
the traditional, Marshallian demand curves

The CV and EV both contain only substitution effects . They
represents movement along indifference curves.

For the CV, one is to be kept at the original level of satisfa c-
tion. The movement along indifference curve U, from point A

to point D (D is where a budge line with the flatter slope is ta n-
gentto U, ). In termes of the diagram this translates to the point

a and d. Connecting these two points forms the compe nsated
demand curve.

Similarly the EV keeps the individual at the higher level of
satisfaction U,and traces the substitution effect movement

from point C to point B. (C is where a budget line with the or i-
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ginal slope to tangent to U,). The corresponding points on h

lower point of the diagram are ¢ and b. Connecting points ¢
and b forms the equilibrated demand curve?

The consumer surplus effect of the price change Fto Pis

given as the area under demand curve between these two
prices.

Since there are three demand curves , we have three sep a-
rate measure.

The Marshallian measure is the area F;baFi.
The CV is the area PzdaP1

The EV is the area F;ch;.
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Price
of X

P1

P2

Quantity of X

Q4

Q2 Q3

Q1

Fig 3 — Alternative

var CS: P2baP1
var CS: P2daP1
var CS: P2bcP1

Marshallian measure: AB

measure to
consumer’s

Compensating variation: AD
Equilibrating variation: CB

surplus
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3.3 BMarginal utility of income

The relative sizes of the three measures are also shown in the
next diagram.

The Marshallian measure is in between the smallest mea S-
ure, the CV, and the largest measure, the EV.

CV<Marshallian<EV when price decrease

This ordering always holds for beneficial changes (where peo-
ple are better off after the change than they were before the
change) as with the price reduction we were considering. The
order is reversed for adverse changes.

EV<Marshallian<CV when price increase

It is instructive to analyse further the relation between the CV
and the EV.

The key to understanding the relative size of the measures lies
in the concept of the marginal utility of income . It is usual to
assume that the marginal utility of income diminishe s as
income rise . Thus, if one is at huger level of income, one will
value higher in monetary terms because money income is
worth less.

On the next diagram the marginal utility f income is on the ve r-
tical axis and income on horizontal axis. The curve relating the
two variables from right to left. Consider a given sized utility
changes, that is an area of a particular magnitude.

The income equivalent measured along the horizontal axis -is
larger with the level of income . Thus even though the areas

YY,SR and Y)Y,TSindicate equal sized utility changes, the
income equivalent are different

17-



The higher income reference point would value the change as
Y,Y,, while the lower -income reference point would value the

change as Y)Y, , a considerably smaller amount .

Fig 4. Marginal utility of income

Marginal utility of income

R

Y1 Y Y income

We have just seen that the higher the utility, or reali  ncome
, the higher one evaluates a good in monetary terms

Thus for a beneficial change oneOs money evaluations greater

after than before the change. Since the EV tries to make indi-
viduals as well off s they would have been with the change, it
must involve a larger amount than the CV, which tires to make
people as well as before the change occurred.

Which to use depends on the purpose.
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CV is preferred in theoretical work.  But often the legal sys-
tem decides who should co mpensate whom by the allocation
of property rights.

For example , the resident near a proposed airport are to ma de
as well off with the airport as they where previously? Builders
of the airport must pay the residents to forgo their peace and
quiet. Resident are not expected to have to pay the airport
authority to refrain from building the airport.

IV DEXTERNALITIES

The presence of externality changes the CBA criterion:
NPV = ASC + ASP + AGVR*= X (7)

Buchanan and Stubblebine (1962) provided a battery of def i-
nitions of externality, which are very useful for public policy
purpose.

They define when an externality exists and where there is
and there is not an externality problem.

4.1 BWhen externality exists?

Externality is said to exists when there is interdependence
between utility or production functions of individuals:

U = UA(X, X, oo X, Y,) 8)

This states that the utility of individual A is dependent on the
activities X, X,,E, X ,, that are under his control but also on an
other Y; which is under the control of second person , indi-
vidual B.

The outside activity Y, can enhanc e AOs utility, for example, if
B is a gardener who grows beautiful flowers that decorate AOs
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neighbourhood) or can detract from AOs utility (for example if B
is a smoker who indirectly cause the non smoking A to get a
cancer).

4.2 BWhen an externality is potentially relevant?
Two aspects of the above specification are important.

1. The marginal utility to A from Y, should not be zero. For
example, | may not care whether a person smokes or not. In
this case the smoking does not cause an externality to me.

2. If A is not affected when B is in his best position , then
this would not be an important external effect . For example, |
may care whether another person smokes. But if that person
choose not to smoke, then again we do not have an externality.

These two considerations lead to a more precise formul ation.
The fact that he and me wear shoes is not the proof of interd e-
pendence between he and me.

LetOs BOs equilibrium value of Yoe denoted Y *. LetOs denote
AOs marginal utility MU from Y by MUY*,.

A potent ial relevant externalityQ is when “the activity actu-
ally performed generates any desire on the part of the affected
party A, to modify the behaviour of the part empowered to take
action B, through trade, persuasion, compromise, convention.
If | can’t stop the activity of the other party, there is not exter-
nality.O

Aslongas MU #0 (and Y, =Y,,) (9)

holds, an externality remains (utility function are interd e-
pendent ).
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It is called potentially relevant because A would like BOs le-
haviour to adjust (produce more or less) and there is the po-
tential for someone to gain.

An externality is positive as long as (3) is positive and nega-
tive if (3) is negative.

When (3)=0 the externality is irrelevant (for public purpose).

4.3 BWhen an externality is rele vant?

The removal of an externality will promote losses as well as
gains.

B will no longer be in his best position. So not all potentially
relevant losses are necessary to be modified. That is, it may
not be efficient to change the existing externality. The mere
existence of an externality does not necessarily imply i n-
efficiency, and hence government intervention . This leads to
a final refinement in the definition of an externality.

A Pareto relevant externality is when: (OThe extent of the ac-
tivity may be modified in such way that the externality affected
party A can be made better of without the acting party B being
worse off.O

To formalize this definition we need some statement of what
optimising behaviour B will be engaged in, in the absence of
consideration about A.

LetOs B marginal cost of engaging in Y, be denoted MC‘;. In

equilibrium any additional satisfaction will just equal the add i-
tional cost and hence:

MU, = MCE, (10)
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The externality will be Pareto r elevant when the gain to A
(from a change in the level of Y,) is greater than the loss to B
(who has to move from his equilibrium level Y ;, thus making the
left side of (4) smaller than the right.

That is, a Pareto -relevant externality is where :
A B B
MU?, > [mce, -mue, | (11)

The externality is irrelevant when both sides of the expre s-
sion (5) are equal.

Example.

Say there is a shoe factory that produces marginal profits (be n-
efits) given by the MB curve. The factory causes smoke which
lead to external costs to an adjacent laundry -given by the MC
curve.

A profit maximising factory would produce up to the point
where marginal profit are zero. Equilibrium for the factory
would therefore be at Q,. For any scale of output between 0
and Q,, an externality exists (the laundry has the interdepend-
ence). Between 0 and Q,, e.g. at Q,, there is a Pareto relevant
externality (the MB is greater than the MC). The social optimum
is at Q,, where the MB is equal to the MC. There is an exter-
nality at Q,, but it is not Pareto relevant (it not possible to make
the laundry better of without making the factory worse off).
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MB

>

Q Q Qs
Figure 5. Laundry versus factory

V DDECISION RULE

| already said ((I) that the Net Present Value is the appropriate
decision rule.

In facts, there is some confusion about the appropriate dec i-
sion rule. Both the Internal Rate of Return and the Benefit Cost
Rtaio have been proposed as decision rules. The Appropriate
criterion to use is the NPV rule. Other methods may give incor-
rect answer, the NPV rule des not.

An obvious caveat about NPV criterion is that it only applies to
the actual alternatives specified. Other alternatives might co n-
ceivably be better. Although the criterion results in a more effi-
cient allocations of resources, it does not necessarily recom-
mend the more efficient allocation of resources.

Figure 6. More efficient allocation

Optimum—most
efficient resource
allocation

More efficient
resource allocation

Benefits (B)
Cost (C)

\

L Maximum net

/ benefits
|

Q, o, aQ, a Q, Output (@)

Moving from Q, toward Q" increases efficiency; that is: NPV(Q') > NPV(Qp) > NPV(Qy) > NPV(Qq)
Moving beyond Q" reduces efficiency, but Qyis more efficient than Qp: NPV(Q") > NPV(Qg) > NPV(Qg)



Consider a project for which the alternatives vary along n ou t-
put scale (Q). The benefit and costs associates with alterna-
tives scales are represented by the function B(Q) and C(Q) re-
spectively. The benefits increases s the scale increases but at
a decreasing rate. In contrast, cost increase ant an increasing
rate. A small project, for example Q, has a positive net benefits
relative to status quo Q. As the scale increases, the net ben-
efits increases up to the optimal scales, Q.. As the scale in-
creases beyond Q., the net benefit decreases. Net benefit are
positive as long as the benefit curve is above the cost curve,
there are zero when the cost curve and benefit curve intersect
and are negative for larger scale projects.

Suppose that the analyst evaluates only two alternatives output
levels, Q, and Q, relative to the status quo. Clearly Q, is pre-
ferred to output level Q,, which in turn is preferred to the st atus
quo. The analyst will therefore recommend Q,. However the
figure shows net social benefit are maximised at output Q . thus
optimal level output was not reco mmended because it was not
among the set evaluated. In this example, use of the BPV leads
to a more efficient alternative to the status quo but not to the

most efficient alternative.

VBHCONCLUSION

When observed prices reflect the societal value of goods (i.e
when markets are efficient) surplus variations are good to
measure welfare variation induce d by a public pr oject.

When observed prices donOt reflect the true s ocietal value of
a good accurately (or when prices donOt exists, i.e. Public
Goods, externality), a process called Shadow Pricing is used.

Shadow Pricing is when observed prices are adjusted (or
values are assignated when observed prices donOt exist) so
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that they come as close as possible to measuring the social
value of the good in que stion.
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QUESTIONS

Question 1. Dans quelles conditions le marchZ nOassuret-il
plus une allocation optimal e ?

Question 2. Deux amis achetent des billets pour aller au
concert des Rolling Stones, 100 euros le billet. Devant, IOentrZe
deux brZsiliens les abordent. lls sont venus de Rio pour le
concert, ils ont perdu les billets. lls sont prets a racheter aux
deux amis les billets pour la somme de 1000 euros chaque bi I-
let. Les deux amis se consultent et refusent. Il nOy a aucune
Carnaque E possible (faux billets, violence,etc.). Quel est le
cozt pour chacun des deux amis dOavoir ZtZ au concert.

Question 3. Pourquoi se fonder sur IGanalyse du surplus pour
Ztudier |OefficacitZ dOune politique Zconoigue ?

Question 4. Variation sur la courbe de demande et mouve-
ments de la courbe.

Question 5. Les surplus sont-ils de bons indicateurs du bien -
otre ?
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