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THE BACKGROUND 

 

The history of cost-benefit analysis can be divided into two distinct strands -- a theoretical literature 

on welfare economics and a practical literature-cum-applications whose most suitable label is 

probably project evaluation.  In selecting these readings we have consciously focused on the 

practical side.  This does not mean we are turning our backs on economic theory -- far from it, we 

fervently emphasize its essential role.  But we are equally fervent in our belief that the ultimate 

usefulness of theory rests in its helping us understand and interpret reality.  Thus while purer 

theorists quite properly pursue ideas “for their own sake”, ideas that from time to time generate 

highly useful implications, we wanted this book to be based on very robust and fundamental 

theoretical propositions -- ones that are readily suitable for everyday applications by cadres of 

project evaluators all over the world. 

 

With this purpose in mind, we have attempted to build our selection on articles whose technical 

subtlety does not go much beyond the three basic postulates of applied welfare economics: 

i) that the voluntary (competitive) demand price for each unit of a good or service represents the 

value of that unit to the demander; 

ii) that the voluntary (competitive) supply price for each unit represents the value placed on that 

unit by the supplier; 

iii) that to obtain a measure of net benefit or cost for an aggregate of individuals or for society as 

a whole, one simply adds up (across all individuals in the relevant group) the costs and 

benefits measured according to postulates i) and ii). 
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Of the three postulates, the third is the one that has given rise to the most doubt and controversy.  

Our practical orientation precludes our entering into the philosophical debate on this matter.  

Rather, we would prefer to consider that standard cost-benefit analysis talks about economic 

efficiency, measured according to the three postulates.  It is not immune to matters like beauty and 

truth, comfort and pain, and good and evil, but it picks them up as they are reflected in demand and 

supply prices.  Thus the high demand prices for housing sites with beautiful views causes their 

market prices to be high; the high supply prices for unpleasant and risky occupations causes their 

wage rates to contain a substantial premium; and the “market” prices of contraband items typically 

contain a premium that reflects supply prices of “smuggling effort”. that are amply higher than the 

alternative rewards that the same individuals could earn in more normal pursuits. 

 

Two approaches have been used to extend traditional cost-benefit analysis somewhat beyond the 

limited reach of the three basic postulates.  The first such approach applies distributional weights to 

the benefits and costs perceived by individuals with different characteristics.  This approach has 

been widely used in the theoretical literature, but has not penetrated very far into the world of 

applications.  We feel that there are good reasons for this failure to penetrate.  On the one hand 

there is the question of how one sets the structure of such weights -- theoretical pieces typically just 

assume a weighting pattern in which the relevant weights decline exponentially as the individual’s 

(or family’s) total consumption or income increases.  The weighting patterns actually assumed in 

such writings typically have elasticities  (!)  in the range of -1 or -2.  Thus, marginal dollar is 

assumed to be worth (to a poverty-level person with real income  yo)  twice the value of a marginal 

dollar to another person with income equal to twice (! = -1)  or four times  (! = -2)  yo. 
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We react against the use of distributional weights not only because of how hard it is to come to a 

decisions on which weighting structure to use  (! = -1,-2,-1/2,-4 ?)  but also because of the 

extremely powerful implications of the weighting structures typically employed in the literature.  

Thus, the internal logic of cost-benefit analysis forces us to applaud any means of extracting 100 

from A and giving 25 to  B,  so long as  B’s  distributional weight  "B)  is at least four times  A’s  

("A).  This “take and transfer” process could have a standard efficiency cost of up to 75  percent of 

the amount taken, and yet the  C-B  analyst would be called upon to register a positive verdict.  

With exponential weighting structures, “society” would be driven to a vast array of “take and 

transfer” schemes, or else a massive monolithic one.  The logical end result would be that all 

incomes would be squeezed between a lower limit  L  and an upper limit  U,  and the efficiency cost  

(EC)  of the marginal transfer would be such that  (1-EC)"L = "U.  That is, each “last dollar” taken 

from the U-people would result in the delivery of only a fraction  ("U/"L)  of a dollar to the L-

people, with the rest necessarily being eaten up in efficiency costs.  A society in which the “take 

and transfer” was relatively efficient would have its highest incomes equal, say, to only twice the 

lowest, while one in which taking and transferring was very inefficient would perhaps have the 

highest incomes, say, five or ten times the lowest. 

 

Examples like this are hard to find in the literature on welfare economics or on public finance.  We 

feel that the reason is that theorists are typically content to use distributional weights just for “their” 

particular problem, like finding an optimal income-tax structure, or solving a second-best problem 

of the Ramsey type.  But we cannot have one distributional weights function for each separate 

purpose -- “what’s sauce for the goose is sauce for the gander”.  It is in this sense that we find 
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simple “take and transfer” examples like that above to be decisive.  Exponential weighting schemes 

are especially vulnerable to this criticism -- particularly with elasticities in the familiar range. 

 

The alternative to distributional weights is what we call a “basic needs” approach.  This approach 

has roots in the altruism that we see in the real world.  Few “transfers” can count on more 

widespread popular approval than a right to “universal, free primary education”.  Similarly most 

societies have at least some sort of transfer mechanism giving the poor some substantial access to 

medical care that they personally could not afford.  One finds less general consensus, but certainly 

widespread support in many countries, for programs concerned with improving the housing and the 

nutrition of the poor. 

 

We would like to emphasize that all these programs entail “transfers in kind” rather than the 

transfers in cash that economists are taught to prefer.  The conundrum that is implicit here is quite 

easily resolved:  the answer of the economics texts (that transfers in cash are always preferable) 

takes into account only the utility of the recipients, or assumes that the donors (taxpayers), in 

giving, are interested only in the recipients’ utility.  This, we feel, is quite demonstrably 

counterfactual -- if it were true, we would tend to see the vast majority of transfers taking the form 

of cash.  The explanation is that donors are not as interested in the recipients’ utility as in their 

“welfare” -- welfare being here defined by the donors themselves. 

 

If you like, you can think of the altruism of distributional weights as being “pure” altruism, bent 

only on pleasing the recipient, while the basic needs approach represents a more paternalistic type 

of altruism -- as when parents who are quite willing to support their children and pay their 
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university tuition, would probably not be ready to give their kids the same cash as a free and 

unconditional gift. 

 

It is quite easy to graft a basic needs approach onto a cost-benefit analysis otherwise based in the 

three postulates.  To do this one asserts an externality in which “society” reflects “its” willingness 

to pay to lift people from education index 75 to education index  80, from medical care index 82 to 

medical care index 85, from nutrition index 67 to nutrition index 71.  This willingness to pay means 

that society is willing to see, say, $150 incurred as cost at the margin, in order to achieve benefits of 

the type just listed, even when the standard measure of such benefits would only be $100. 

 

The basic needs approach fits more comfortably into real-world cases than the distributional 

weights approach, and it is the route that we (the editors) have taken in a few of our own excursions 

into real-world applications.  But we should recognize that it, too, entails someone arbitrarily setting 

the “schedules” which place money values on each successive increment of education, medical 

care, housing and nutrition.  It takes, therefore, a certain degree of assertiveness to actually put this 

approach into practice.  Most practitioners to date have preferred not to take this step, and to simply 

regard standard cost-benefit analysis as a measure of economic efficiency -- not more and not less.  

Efficiency is a big part of the business of economics as a social science, and of economists as 

professionals.  We need no more apologize for following the three basic postulates (without 

adjusting either for distributional weights or from basic needs) than accountants need apologize for 

their centuries-old devotion to the rules of double-entry bookkeeping. 
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APPLYING THE THREE POSTULATES 

 

The paramount role paid by demand prices (willingness to pay) and supply prices (willingness to 

offer) should be obvious to anyone who has had even a modest exposure to cost-benefit analysis.  In 

fact, the three basic postulates can be used to demonstrate the efficiency of full competitive 

equilibrium throughout an economy.  For in such an equilibrium (in the absence of distortions) the 

market price of each individual good or service is equal:  a) to its demand price, which is a measure 

of the benefit it provides, and also b) to its supply price, which is a measure of its cost.  Hence, from 

an efficiency point of view, it does not pay either to expand the activity into an area where supply 

price (extra cost incurred) exceeds demand price (extra benefit generated), nor to contract output 

into an area where demand price (benefit foregone) exceeds supply price (cost saved on account of 

the contraction).  Thus moving any quantity either up or down will lower net benefits, so long as 

one starts from a competitive equilibrium. 

 

We never see that kind of esthetics in the real world, for even when competitive forces are fully 

operative, there are always distortions.  The primordial, most inevitable form of distortion in 

organized societies consists of taxes.  These place a wedge between the benefits perceived by 

demanders (the gross-of-tax price, pd) and the cost perceived by suppliers (the net-of-tax price, ps).  

Thus, if, as a consequence of “our” project #C more telephone calls, subject to a 10% tax, are made, 

the incremental benefit on that account will be  pd #C,  while the incremental cost is  ps#C.  So the 

net gain is  Tc #C,  where  Tc = .1 ps = the tax per unit of calls. 
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Scanning the whole economic horizon, one finds numerous markets where tax distortions enter to 

separate demand price from supply price.  The three postulates tell us to worry about such markets.  

In a market where  d
ip  exceeds  s

ip   as with a tax  (Ti = s
ipd

ip $ )  an external benefit is created, 

equal to  Ti#Xi  (#Xi = change in quantity of the ith activity).  If quantity goes up, this is a plus for 

society; if quantity goes down, it is a minus (the external benefit is negative).  In markets where  ps  

exceeds  pd,  as with a subsidy  (Zi = d
ips

ip $ ),  a positive increment of quantity produces an added 

cost  Zi#Xi,  and a contraction in quantity a benefit. 

  

The general expression for the external effects of any action is  
i
% Di #Xi.  Here  Di  symbolizes the 

distortion in activity  i,  and is equal to  s
ipd

ip $ .  (A subsidy is thus a negative distortion, in these 

terms).  The changes  #Xi  are to be interpreted as telling us how the level of activity  i  is different 

in the presence of the action being analyzed (perhaps “our” project) from what it would be in its 

absence. 

  

The expression  
i
%  Di#Xi  carries some very important messages.  In the first place it confirms 

something about the undistorted competitive optimum, for if a new disturbance causes such a 

competitive equilibrium to change, the sum total of external effects will be zero (since in this case 

all the  Di  are equal to zero). 

  

Perhaps more important from a practical point of view is the message that, in general, one does not 

have to worry about external effects that take place in undistorted markets.  Thus if only 15 out of a 
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thousand goods have excise taxes, we need only worry about external effects on those 15 markets, 

not in the whole thousand.  Distortions like wage and income taxes can be handled in the labor 

market (plus, for income taxes, also in the capital market), and do not have to be traced through the 

labyrinth of the whole interconnected economy. 

  

This is indeed good news, but most practitioners know that it is small solace, in view of how hard it 

is to deal with even a moderate number of significant, identifiable real-world distortions.  In terms 

of their actual weight in the total picture, taxes are far and away the most important distortions that 

we regularly encounter. 

  

Transportation economists are familiar with another type of distortion -- namely, congestion costs.  

These appear in nearly every traffic situation, for adding to the volume of traffic, whether on a 

highway or on city streets, will typically result in a reduction of the average speed of the other 

vehicles on that stretch.  The marginal vehicle has to bear this reduced “average cost”, just like the 

others.  But the occupants of the marginal vehicle do not perceive the costs of reduced speed that 

they are inflicting on the occupants of other vehicles.  This external cost is a reflection of the 

congestion distortion.  In principle, congestion distortions could be corrected by optimal congestion 

tolls, but these are now no more than sparkles in the eyes of highway engineers and officials.  So in 

today’s world, we must regard congestion externalities as alive and well, perhaps partially and 

always imperfectly offset by any actual tolls that may exist. 

  

Environmental economists zero in on another set of externalities -- those due to pollution of 

different kinds -- chemical effluents in rivers and streams, toxic or otherwise offensive fumes 
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emitted into the atmosphere by factories and by vehicles, and disruptions of normal life caused by 

certain activities, very often those connected with construction and repair. 

 

Fisheries economists are all too familiar with the phenomenon of overfishing, which basically stems 

from the fact that fishing boats are typically not required to pay a fee representing the scarcity value 

of the fish they catch. 

 

Finally, we have distortions due to monopoly and similar deviations from competition.  These 

distortions create a gap between price and marginal cost that functions much like a tax.  Our own 

preference is to treat the “monopoly markup” as exactly that -- a privately imposed, privately 

collected tax. 

  

All these cases give rise to distortions  Di  that are different from taxes.  These distortions should 

enter into the cost-benefit analysis of any project or program likely to have a significant effect  

(#Xi)  on the activities in question.  In fact, this is precisely what transportation economists, 

environmental economists and fisheries economists do when the conduct cost-benefit analysis of 

projects or programs in their respective fields.  For us, at this point in our introductory exposition, 

we will pass on to other applications of the three postulates, in which we will treat taxes and the 

principal distortions to be taken into account. 



   10 

THE CONCEPT OF “SOURCING” 

  

When one buys a loaf of bread at the grocery, one thinks the source was “the grocer’s shelf”, but the 

grocer considers the source to be his wholesaler, and the wholesaler thinks the source is the bakery.  

But ultimately, the source was the world market for wheat, with its supply and demand situation.  

Any incremental demand, wherever it may take place, will be reflected in this market either in 

increased supply of wheat from farmers, or in reduced demand by other demanders), or some 

combination of the two.  This is what we mean by “sourcing” in cost-benefit analysis and in applied 

welfare economics generally. 

  

Figure 1 shows a case of a market with two taxes -- one falling on demanders, the other on 

suppliers.  Any simple economics text will tell you that what matters here is simply the total tax -- 

its division between demanders and suppliers is arbitrary.  But life is more complicated in the world 

of project evaluations.  For part of what our project buys comes at the expense of other demanders, 

hence should be valued at the (gross of tax) demand price, while another part comes from newly-

generated supply, and should be valued at the (net of tax) supply price.  The economic opportunity 

cost becomes a weighted average of demand price and supply price, the weights depending on the 

relative sizes of the elasticities of demand and supply.  If we call  *
jp   the economic opportunity 

cost of good  j  in this context, it is equal to  s
jp2fd

jp1f + ,  where  f1  and  f2  are what we call the 

“sourcing coefficients”.  If b is the (negative) slope of the demand curve and h the (positive) slope 

of the supply curve then  f1 = -b/(h-b),  and  f2 = h/(h-b).  If we start from a full equilibrium in this 

market then we can also say that  f1 = -!/(&-!)  and  f2 = &/(&-!),  where  !  is the (negative) 

elasticity of demand and  &  the (positive) elasticity of supply.  The sourcing coefficients must add 
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up to one, so if we have  ,s
jp2fd

jp1f
*
jp +=   and if  d

jTm
jpd

jp +=   and  ,s
jTm

jps
jp $=   it is easy 

to see that  .s
jT2fd

jT1f
m
jpd

jp $+=   That is, the economic price is equal to the market price, 

adjusted upward for the tax on demanders, and downward for the tax on suppliers.  The reason for 

this is that when our project enters the market with a new demand, it displaces other demanders 

creating a negative externality w.r.t. the tax on demanders, while it stimulates new supply, creating 

a positive externality w.r.t the tax on suppliers.  Thus we see that the economic price of a good is 

simply the market price adjusted by a weighted average of distortions, the weights being the 

sourcing coefficients. 

     

Figure 1. Market with both Producer and Consumer Taxes 
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When we get into more complicated market situations, the same concept applies, but with a greater 

number of “sources”.  That standard treatment of the economic opportunity cost of foreign 

exchange visualizes the project’s “new” demand for foreign exchange as coming from two sources -

- displaced imports and newly-stimulated exports.  If there is only one general ad valorem tax  (t)  

in imports and one general ad valorem subsidy  (z)  on all exports, then the economic opportunity 

cost of foreign exchange  E*  will be the same kind of elasticity-weighted average of demand prices 

and supply prices as in the case of Figure 1.  That is  E* = f1Em(1+t) + f2Em(1+z).  Here  Em(1+t)  

is the peso price of a dollar’s worth of imports (i.e., a demand price) and  Em(1+z)  is the peso price 

of a dollar’s worth of exports (i.e., a supply price).  As before,  f1  and  f2  are sourcing coefficients 

based on the relative responsiveness of “other demand” and “new supply” to the pressure of an 

exogenous increase in demand (generated by “our” project). 

If now there are many different imports  Mi,  each with its own tariff rate  ti,  and many different 

exports  Xj,  each with its own subsidy rate  zj  (an export tax means  zj  is negative), then we have 

a simple extension of the earlier formula: 

(1)  E* = 
i
% fiEm(1+ti) + 

i
% fjEm(1+zj) 

The  fi  and  fj  are weights adding up to one, each showing what fraction of an autonomous 

increment of demand is “sourced” by displacing imports of type  i  or by stimulating exports of type  

j.  Naturally this expression easily translates to: 

(2)  E* = Em(1 + 
i
% fiti + 

i
% fjzj), 

which shows it to be equal to the market exchange rate, adjusted by a weighted average of 

distortions affecting both imports and exports. 



   13 

  

It is very important to recognize that the concept of opportunity cost is “in principle” independent 

of the use to which the item (in this case foreign exchange) will be put.  The reason for this is that 

the uses of foreign exchange are very special to each project -- each item bought might have a 

different tariff rate, and in addition some projects will be exempt from tariffs that others will have 

to pay.  The way this disjunction is typically handled is as follows.  The first accounting of project 

costs and benefits is done at the market prices actually paid or received by the project.  Then the 

dollar value (in a peso or rupee country) of all the tradable goods bought by the project is 

accumulated, and to this total the percentage “foreign exchange premium” 
i

(% fiti + 
i
% fjzj)  is 

applied in order to arrive at the foreign exchange externality in dollar terms.  This is then translated 

into pesos or rupees via the economic exchange rate  E*.  All this takes care of the distortions 

involved (typically a cost) in the purchases of tradable goods.  If there are also sales of tradables, 

the dollar value of those is accumulated, to which the foreign exchange premium is then applied, to 

take into account (typically as a benefit) the distortions involved in generating foreign exchange. 

  

But in all of this we have not yet taken into account the specific uses to which the project’s foreign 

exchange was put.  The easy way to visualize the process is to think of a simple case in which the 

project is mainly in the nontradable part of the economy, and only enters the foreign exchange 

market to buy dollars in order to import computers.  In the act of buying the dollars, it is displacing 

imports and stimulating exports in a standard pattern summarized in the weights  fi  and  fj.  All the 

tariffs and export subsidies on the different  Mi  and  Xj  are built into the foreign exchange 

premium (say 12%), which is applied to this purchase of dollars.  But now, as these dollars are 

spent, imports of computers are stimulated.  If the project is exempt from tariffs, no externality 
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enters at this stage.  But if the project pays, say, a 20 percent the tariff on computers, then that 

gross-of-tariff cost will have been counted in the initial financial analysis, so now an adjustment 

must be made for the externality of the tariff rate on computers, times their market value.  The final 

result is a net positive externality equal to 8% of the computers’ dollar value.  This consists of a 

12% net external cost produced when the dollars are extracted from the foreign exchange market, 

plus a 20% net external benefit when the money (including 20% extra for the tariff) is spent on the 

specific import, which in this case is tariff-paying computers. 

  

The reason for keeping sources and uses (in this case, of foreign exchange) distinct from each other 

is that the package of externalities associated with the sourcing of such funds can be summarized in 

a foreign exchange premium that is in principle the same, no matter who is adding to the demand 

for dollars.  But different projects and programs put their foreign exchange to uses that are typically 

very specific to the operation in question.  The distortions connected with these uses of foreign 

exchange are thus properly taken into account in a specific way, as each project is being studied.  

Things work similarly, though with opposite sign, for exports.  Here the standard foreign exchange 

premium applies to the foreign exchange earned by the project, which is deemed to be sold on the 

foreign exchange market.  Special treatment has to be given, in the project analysis itself, to any 

taxes or subsidies applying to the individual project exports that generate this foreign exchange. 

  

The idea of sourcing coefficients is intimately linked to the concept of economic opportunity cost 

itself.  If the economic opportunity cost of foreign exchange were different for each project, there 

would be little point in having the concept.  It is precisely because the pattern of sourcing is 

essentially the same, no matter who buys the foreign exchange, that a bundle of distortions 
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reflecting that common pattern becomes a useful idea, which then translates into the standard 

foreign exchange premium. 

  

The same idea carries through to other areas in which economic opportunity cost is typically 

measured -- from capital to commodities to labor.  Capital funds are viewed as being sourced from 

investments of different types that are displaced as new demand for funds crowds out those 

investments, as well as from such domestic savings as might be stimulated (through an interest rate 

effect) by an increment of demand in the capital market, plus new “foreign savings” -- funds sucked 

into the economy via the same interest rate effect. 

In the markets for nontradable commodities the story of Figure 1 applies.  It follows that if there are 

no specific distortions affecting the commodity in question, its economic opportunity cost would 

equal its market price. 

  

The story is different for tradable commodities.  Here the standard assumption is that the world 

price is set in the world market, so all increments to demand are in effect sourced in that market, 

which is also the locus where all increments to production can be disposed of.  In these cases the 

standard practice is to operate with the world price adjusted upward to reflect the foreign exchange 

premium.  One way of fitting the treatment of tradable commodities into the picture of Figure 1 is to 

add an infinitely elastic supply/demand curve, arising out of the world market, at a world price  p*,  

determined in that market. 

  

Of all the major markets that economic project evaluation has to deal with, the labor market is 

surely the most idiosyncratic.  The problem is that unlike foreign exchange and capital, labor 

exhibits a huge amount of heterogeneity.  Wages vary by occupation, by skill, by education, by 
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experience, by location, and often by type of employer and by age and gender of worker.  In such 

circumstances it is absurd to even think of a single number which represents the economic 

opportunity cost of labor, in the same sense that there is a single economic opportunity cost of a 

dollar of foreign exchange or of a peso of incremental capital raised in the capital market. 

  

Yet, in spite of the great heterogeneity of labor markets, the concept of sourcing is still meaningful, 

though at a more microeconomic level.  At bottom, for every distribution of the labor force with a 

project, there is an alternative distribution of the labor force that would exist without the project.  

The sourcing coefficients simply represent the pattern of differences between these two 

distributions -- which other activities would have more, and which less labor of each kind in the 

absence of our project.  So long as the other activities include items like “not in labor force” and 

“unemployed”, the coefficients representing the difference between the two distributions must add 

up to zero, which means that the sourcing coefficients for our project must add up to one. 
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SOURCING IN THE CAPITAL MARKET AND THE DISCOUNT RATE CONTROVERSY 

  

The simplest version of sourcing in the capital market can be seen in Figure 1.  Consider that there 

is a general tax  tc  of 50% on the earnings from business investments, and that the typical saver 

pays a tax of 33% on income from savings.  Thus we might have  '  (the marginal productivity of 

capital) equal to 12% per annum;  i,  the market rate of interest, equal to 6%, and  r,  the net-of-tax 

return on savings equal to 4% per year.  The economic opportunity cost of capital would then be  

(* = f1' + f2r,  which, with  f1 = .75,  f2 = .25  would mean an opportunity cost of capital equal to 

10% per year. 

  

Let us pursue two exercises using this simple numerical example.  Suppose first that our project 

lasts only a year and has investment costs equal to 1000.  Suppose too, that its actual return to 

capital is equal to the economic one, so that the payback at the end of one year is 1100.  Of this, 

1060 goes to pay the lenders, who receive the market rate of 6%.  The government would have 

forgone corporation income tax receipts of 45, representing half of a 12% return on 750 of 

displaced investment.  But savers would have added 250 of incremental savings in year one, which 

would have yielded a market return of 6%, or 15, one third of which would have gone to the 

government.  So the 100 of economic return is sufficient to pay the market rate of 6% to those who 

provided the capital, and at the same time compensate the government for the 45 of tax revenue it 

has lost due to displaced investment.  The compensation would take the form of 40 of “profit” on 

the project (the excess of a 10% return over a 6% market rate) plus 5 of tax receipts on the interest 

income from the 250 of extra savings that were newly generated in the initial year. 
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Now suppose that the project, instead of lasting one year, has an infinite life with a steady benefit 

flow throughout.  In this case the 10% return still produces 60 per year to be paid as interest, plus 

40 per year of profit, plus 5 per year of extra personal income taxes paid each year on the interest 

income from the 250 of savings stimulated by the project’s initial demand for funds. 

  

Thus, both for a 1-year project and for a perpetuity, the weighted average discount rate  (*  (here 

10%) meets the standard Hicks-Kaldor criterion of potential compensation fully and exactly.  This 

is the basis for using  (* as the economic opportunity cost of capital, and as the discount rate for 

public projects. 

  

What we have called (in this section’s heading) the discount rate controversy is really quite a 

vintage phenomenon.  It goes back to early papers by Marglin, Sen, Feldstein and others, and has 

never been without some degree of support within the profession.  In the context of the simple 

example presented above, the essence of their argument is that we should use the marginal rate of 

time preference (= the market interest rate net of personal taxes = r = 4% in our example) as the 

relevant discount rate for economic project evaluation.  Obviously, the use of such a low discount 

rate would seem to warrant a whole host of projects that would be rejected using  (*  (10% in our 

example).  But the authors of the idea are not at all naive.  They recognize the same mechanisms of 

displacement of investment and stimulation of savings that we incorporated in our example.  They 

say, indeed, that the project must compensate for the net loss of $40 per year of revenue to the 

government as well as paying the “market” 6% per year as interest.  The present value of all these 

necessary compensations, discounted at the time preference rate of 4%, is 2500.  The “time 

preference” coterie of authors would therefore say, in the case at hand, that we should insist on a 

present value of benefits equal to $2500, in order to make our project (whose actual cost is 1000) 
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worth while.  To accomplish this, they designate a shadow price of investible funds (SPIF), equal to 

2.5 (= 2500/1000).  Thus, in the actual project evaluation the cash outlay of 1000 of investment 

funds would be multiplied by 2.5 to give an investment cost of 2500.  The project would have to 

yield a present value of benefits at least equal to this figure, in order for it to be justified (using  r = 

4% as the discount rate). 

  

Readers can quickly appreciate that for the case of a perpetuity, the two criteria give equivalent 

results.  What about the case of a one-year investment?  By the logic of the method, an investment 

cost of 2500 would be compensated in one year’s time by a return equal to 2600 (at a 4% rate).  

This could be generated by actually receiving 1100 in cash, using the 100 to compensate 

bondholders and government alike, and dumping the remaining 1000 back into the capital market, 

taking credit in this case for the shadow price of investible funds of 2 ! to one.  But if the benefits 

came in kind -- say in the form of spectators enjoying a World’s Fair to be held next year -- then 

there would be no basis for applying the SPIF factor on the benefit side, and the project would have 

to be rejected. 

  

This is not the place to enter into a full treatment of the discount rate controversy.  Nearly all 

practitioners, ourselves included, have chosen to use a discount rate concept like  (*  (a weighted 

average of gross-of tax-rates of return on investment together with net-of-tax rates of return on 

savings), which implies treating investment funds like any other cash flow in the building and 

analysis of investment profiles, i.e., taking  SPIF = 1. 

  

Our section on the discount rate for investment projects reproduces one of the first (as well as one 

of the best) defenses of the  r/SPIF  approach (Marglin, 1963) and a classic formal presentation of 
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the weighted average approach (Sandmo and Dreze, 1971).  The earliest developments of the 

weighted average approach are probably represented by two papers not reproduced here (Diamond, 

1968, and Harberger, 1969).  Instead, we include a paper (Sjaastad and Wisecarver, 1977) which 

explicitly conducts a comparison of the two approaches.  They include what is one of the weightiest 

arguments in connection with the  r/SPIF  approach -- namely that the shadow price of investible 

funds is the product of a sourcing exercise.  If we extract money from the capital market to spend 

on parades, we displace investment and stimulate savings by the same mechanism that applies when 

we are borrowing to build a factory or a dam.  The SPIF of 2.5 in our example would apply in either 

case.  Hence, say Sjaastad and Wisecarver, if the SPIF is to be used when we evaluate factories and 

dams, it should also be used when we evaluate paying salaries of the police, of teachers, or of 

janitors.  This, in turn means that unless those current expenditure projects yield a cash return to be 

thrust back in the capital market, they will have to produce, in our example, a current benefit of 

2500, in order to justify the borrowing.  Moreover, another implication of the  r/SPIF  story is that 

any repayment of 1000 of debt, or simply any dumping of 1000 into the capital market by, say, 

buying private bonds, would yield an economic benefit of 2500.  So even if we are not borrowing to 

pay teacher’s salaries, we can produce an instant present value of benefit equal to 2500 by taking 

1000 of cash from teachers’ salaries and dumping it into the capital market.  To preclude this action, 

the benefit generated by 1000 of teachers’ salaries should be equal to (in our example) 2500. 

  

This is why Sjaastad and Wisecarver titled their article “The Social Cost of Public Finance” -- they 

wanted to make clear that this cost was the same, regardless of whether the money went for capital 

expenditures or for current outlays.  Ultimately, their point is a rhetorical one, for defenders of the  

r/SPIF  approach could readily respond that this is exactly what they meant to say -- dollars spent 

on current outlays must yield some multiple like 2.5 times their amount in order for the 
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expenditures to be warranted.  But that does not seem to reflect the position that, in the real world, 

the advocates of  r/SPIF  (or anybody else, for that matter) have taken, so Sjaastad and Wisecarver’s 

rhetorical point has considerable weight. 
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THE ECONOMIC COST OF PUBLIC FUNDS 

  

We saw in the previous section that a huge premium on public funds was automatically generated 

when the net-of-tax return to savers (a measure of their marginal rate of time preference) was used 

as the discount rate for public projects.  This  r/SPIF  methodology has not become a part of 

standard evaluation procedures, and we do not urge that it should.  However, turning away from the  

r/SPIF  approach does not mean that one automatically must adopt a shadow price of unity for such 

funds.  There are various ways to approach this problem; we shall here take the road that seems to 

us the most intuitive, and the easiest to follow. 

  

To start with, it should be clear from the previous section that even the contending authors in the 

discount rate controversy coincide in their treatment of the capital market as the standard (or 

canonical) source of funds for public projects.  This does not imply that all such funds are actually 

borrowed money.  A more appropriate vision would consider borrowing to represent the relevant 

source of funds at the margin.  This view rings true to most experienced observers of governments 

in action.  Most of the time, deficits are targeted in advance, in each year’s budget, with borrowing 

thus representing perhaps the intended marginal source of funds.  But we feel that borrowing is 

even more critical as the unintended marginal source.  No government’s budget works out ex post 

to have the same deficit as appeared in the ex ante budget prospectus.  And, with only the rarest of 

exceptions, net borrowing is the sponge that sops up excess funds (by reducing the outstanding 

debt) or is squeezed to cover shortfalls of liquidity (by adding to the debt). 

  

Linked closely with the above is the idea that the use of a discount rate (or SPIF) that is derived 

using sourcing coefficients from the capital market in a sense reflects the view that the capital 
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market is the canonical source of funds.  There have been a few exercises which attempted to 

calculate a discount rate using sourcing coefficients representing how investment of different types 

and consumption of different income brackets were displaced not through a borrowing operation 

but through a specified increase in taxes (see Eckstein and Krutilla (1958) and Haveman(1969)).  

But such exercises have not had much influence on the general practice in project evaluation.  We 

feel the reason is that in the real world, each tax change tends to be different from the last -- not just 

a little different, but typically quite different, even very different.  In contrast, the process of the 

capital market seeking a new equilibrium under the pressure of incremental demand for funds will 

tend to displace corporate investments, non-corporate business investments, agricultural 

investments, and housing investments (all of them with different  'j’s  due to different tax 

treatments), in a fairly standard way, reflecting their individual responsiveness to changes in real 

interest rates.  Similarly, pressure on the capital market would operate in a more-or-less standard 

way to stimulate the saving of different groups (those in different tax brackets, if they are net 

savers, and those with different marginal borrowing rates, if they are net borrowers).  This 

“standard way” means that we are dealing with a fairly standard sourcing pattern of  fi’s  and  fj’s  

for a capital-market-based concept of opportunity cost 

   (* = 
i
% fi'i + 

i
% fjrj. 

In any case, we will here proceed on the basis of a discount rate of the  (*  class, derived in 

principle from a capital market exercise, in which different  'i’s  and  rj’s  are weighted according 

to the relative responses of each such source in meeting an increment in the demand for funds. 

 

Having sung the virtues of, and argued the case for, treating the capital market as the canonical 

source of funds for our projects, we now must turn to what looks on the surface to be a major 
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weakness of the approach.  The easiest scenario is to follow, say, a public transportation project, 

whose fares are likely for good reason to fall short of covering even its full operating costs.  (The 

good reason is that users of public transport typically produce important external benefits through 

decongestion of alternative modes.)  So this project lives through its economic life, starting by 

being financed by public debt equal to its capital cost, and having increments to debt every year to 

cover the shortfall between revenues and operating costs.  What we see is debt accumulating year 

after year.  Our calculus would do this accumulating by assigning  (*  as the interest rate, because 

the government would have a cash outlay each year for the actual interest on the debt, plus a net 

cash shortfall (of 40 in our example) of tax revenues due to the investment displaced by earlier 

borrowing. 

  

Now let this public transportation project live out its economic life of, say, 40 years.  The sale of its 

assets may pay off a small fraction of the accumulated debt, but the rest of the debt, according to 

our assumptions, would go on accumulating forever.  Interest would be paid each year, through 

borrowing still more money.  This type of scenario, which could be played out for any project, the 

bulk of whose benefits take some form other than cash inflow to the government, creates at the very 

least an unpleasant embarrassment for advocates of the  (*/capital-market-sourcing approach. 

  

The easiest, most sensible, most realistic, most down-to-earth way of dealing with this potential 

problem is to confront it head on.  This can easily be done by building into the methodology a 

process by which any unamortized debt is ultimately paid off.  To start with, we can make the 

heuristic assumption that the final reckoning takes place the day the project closes its doors.  Up to 

that point all cash outflows from the project will have been deemed to create debt, and all cash 
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inflows to have gone to pay off debt.  So what will be left to be paid in the final reckoning will be 

the difference between these flows, cumulated (at the rate  (*)  to the day of reckoning. 

  

Now all would be fine if there were no externality, no efficiency cost involved in raising the tax 

money needed for this payment.  But, unfortunately, taxes are notorious for the “excess burdens” 

they engender.  So it is reasonable to postulate that in this hypothetical settling of accounts, some 

excess burden would be involved.  Let us call that premium  ) -- the percentage by which the 

marginal economic cost of money raised by taxes exceeds the amount of funds actually collected.  

For a single commodity tax,  the increment of revenue is  X#T + T#X,  while the increment of 

efficiency cost is  -T#X.  The coefficient  )  is therefore  (-T#X)/(X#T+T#X),  which translates, 

assuming an infinite elasticity of supply, into  ) = -*!/(1+*!),  where  *  is the percentage tax rate 

and  ! (<0)  the price elasticity of demand for the good in question.  Thus the efficiency cost per 

dollar of extra revenue for such a commodity would be  -(0.2)(-1)/[1+(0.2)(-1)]  or 0.25 if the tax 

rate were 20% and the elasticity -1.  This would climb to 0.67 if the tax rate were 40%. 

  

The actual  )  used in project evaluation should be some sort of average, derived from an assumed 

distribution of how extra revenues from taxation will be raised.  Let us postpone the question of 

what distribution to assume and simply take it that some assumptions have been made and a  )  

calculated.  The important point is this.  Even though our hypothetical exercise would lead us to 

apply this  ), and have the government pay off its accumulated debt on the day of reckoning, it 

turns out to be totally equivalent if we charge a shadow cost of  (1+))  to each dollar of cash outlay 

by the government, and attribute a shadow benefit of  (1+))  to each dollar of its cash receipts.  

When we think of the problem in this way, we do not care when the government chooses to pay off 
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its debt; we have built into our calculation a charge which will always be just sufficient to cover the 

excess burden of taxation that we estimate will be involved. 

  

We now turn to the estimation of  ).  The classic article on this subject is Browning (1976).  

Browning considers the income tax to be the relevant margin on which tax policy would operate in 

the United States, and focuses his measure of efficiency cost on distortions in the labor market.  His 

estimates make rough allowance for existing payroll taxes, as well as state and local income taxes, 

in the sense that these form part of the total tax wedge affecting labor supply. 

  

Making use of an assumed compensated elasticity of labor supply equal to 0.2, Browning estimates  

)  to be the range between 9 and 16 percent for different assumptions about the properties of 

incremental tax changes.  These figures make allowance for the existence of other taxes, and for the 

extra administrative and compliance costs likely to be entailed in an upward tax adjustment. 

  

In a much later paper on a similar topic, Ballard, Shoven and Whalley (1985) construct a modest-

sized (19 production sectors) computable general equilibrium model of the United States economy.  

They build 8 types of taxes into the model -- corporation income, personal income, property, 

payroll (social security, etc.), motor vehicles, retail sales, excise, and “other” taxes.  Their results 

conform reasonably well with those of Browning. 

  

Readers should be forewarned that Ballard et al. use uncompensated elasticities (of labor supply and 

of saving) in their model while Browning, taking a partial-equilibrium approach -- focused on the 

labor market -- reports his assumptions concerning compensated elasticities.  The relevant relation 

for labor supply elasticities is that  &u = &c – mL,  where the  &’s  are the uncompensated and 
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compensated elasticities of labor supply, and  mL  is the “marginal propensity to consume leisure,” 

most easily visualized as the fraction of incremental income (say of an inherited annuity) that would 

be taken out in the form of leisure.  Thus if this marginal propensity were 0.2, then Browning’s 

compensated elasticity of labor supply of 0.2 would correspond to an uncompensated elasticity of 

zero in the paper by Ballard, et al.  These assumptions (&c = .2,  &u = 0)  are the ones we believe to 

be the most plausible, among the alternatives explored in the two articles in question. 
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GENERAL EQUILIBRIUM CONSIDERATIONS:  

GOING BEYOND SOURCING TO OTHER EXTERNALITIES 

  

It takes no more than a casual look at the sourcing models for foreign exchange and for capital 

(presented in earlier sections) to realize that they reflect general equilibrium considerations in a 

very important sense.  The foreign exchange model deals with all imports and all exports, and 

behind that with the demands and supplies of all importables and all exportables.  The capital 

sourcing model can be built to deal with many different types of displaced investment and with 

effects on savings by many different types of households and other economic entities.  So there’s 

lots of general equilibrium there, but is it enough? 

  

This question is easy to answer.  We saw very early that the general expression for the external 

effects of any kind of action was  
i
% Di#Xi.  We saw, too, that our general expressions for economic 

opportunity cost 

E* = 
i
% fiEm(1+ti) + 

i
% fjEm(1+zj)  and 

  (* = 
i
% fi'i + 

j
% fjrj 

were built to capture all the distortions linked with taxes and subsidies to traded items in the first 

case and to the acts of investment and saving in the second case.  So the answer to the question is 

that all is well if these (already captured) distortions are the only relevant ones, and that all is not 

well if the sourcing formulas overlook other important distortions in markets which are 

subsequently affected by the actions in question. 
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One example comes quickly to mind.  The capital sourcing model takes direct account of the 

corporation income, property and personal income taxes, whose revenues would be influenced by 

an increment in the demand for funds.  But suppose that there existed a significant excise tax on, 

say, bricks and cement.  As investment in construction of various kinds was displaced by the 

project’s demand for funds, it is virtually inevitable that the purchases of cement and bricks would 

be affected.  This would mean that an added distortion had to be brought into play in the capital 

sourcing model -- one that did not have a “sourcing coefficient” directly attached.  In principle, one 

could take this new distortion into account via a shadow price (> 1) placed on the different uses of 

funds acquired in the capital market.  The distortions involved in the capital sourcing model itself 

would continue to be captured in the discount rate  (*. 

  

Fortunately, we do not often find important taxes on things like cement and bricks, but we very 

often encounter value added taxes of considerable importance in a country’s fiscal picture.  Our 

discussion in this and the next section will therefore concentrate on the very meaningful, highly 

relevant case of value added taxes. 

  

First, some stylized facts.  In nearly every country that has a VAT, this tax is of the consumption 

type, designed and administered according to the credit principle, and on a destination base.  The 

consumption-type tax implies that final demand for investment purposes goes untaxed, and the 

destination base means that VAT is added to tariffs on imports, and effectively rebated on exports.  

Under the credit principle, producers pay tax at the specified rate on all their sales, but the tax paid 

on current material inputs, on purchased investment goods and on export sales is credited or 

rebated. 
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The tax, then, ends up falling on consumption.  Sometimes there is a scale of rates, varying 

according to the good or service in question, but there is often just  a single positive rate, plus a zero 

rate (for exports, and perhaps for some basic consumer items), plus a mixed status called 

exemption.  Exempt activities (often agriculture, finance, menial services, etc.) are simply not a part 

of the value added network.  In some cases exemption means more tax is collected.  Exempt tomato 

farmers do not pay VAT, but in effect their VAT is paid for them on whatever output they sell to 

the cannery.  But if they were in the VAT system they would get to deduct the VAT they pay on 

their inputs.  Being “exempt”, and therefore out of the system, they do not have this privilege.  So in 

the end more tax is paid by (or on) this activity than would be paid if it were not exempt.  In other 

cases, less tax is paid.  Vegetable farmers who sell directly to the public at open-air markets might 

fall in this category.  If they were in the system, value added tax would be paid (at some point in the 

chain of production), on the full value of their output.  If they are exempt the tax is paid on all the 

earlier links in the productive chain, but not on their own value added.  Here, so long as all stages 

are taxed at a common rate, exemption means less revenue to the government. 

  

These background facts help explain why we quite confidently assert that the value added tax 

falling on the consumption of tradables has a much higher average rate than that applying to 

nontradables.  Nontradables consumption contains a lot of typically exempt items whose output 

goes direct to consumers -- like education, medical care, the imputed rent on owner-occupied 

housing, and all kinds of casual labor services -- not to mention the services of banking and 

insurance, which are also most often exempt.  Of course not the whole of nontradable consumption 

is exempt -- some will surely be fully taxable while some may be zero-rated. 
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Our purpose in listing the above components of nontradables consumption is to motivate our 

assertion that it is extremely likely that tradables consumption pays a much higher effective rate of 

VAT than nontradables consumption.  In some work that we did on Argentina and Uruguay, which 

have general VAT rates a bit over 20%, we found actual collections to be compatible with effective 

rates of about 20% on tradables consumption, and of about 5% on nontradables consumption. 

  

In the next section we shall assume a country with these effective VAT rates (20 and 5 percent, as 

above), and with a general tariff rate of 10% on all imports.  Our questions will be, what 

externalities are involved when 100 is extracted from the local capital market, and spent in different 

ways -- on importables, on exportables, or on tradables.  We will cover in this process the general 

rates (20 and 5 percent) of VAT, plus a tariff averaging ten percent on imports. 

 

Calculating Externalities in a General Equilibrium Setting 

We hope the preceding section has conveyed a recognition that: 

a) value-added-tax externalities are often too important to be neglected; and 

b) because of differential coverage, sometimes supplemented by differential rates, the average 

VAT rate on tradable goods consumption is typically much higher than that on the 

consumption of nontradables. 

  

Taking these externalities into account, together with tariffs on imports and possible subsidies to 

exports is no easy task, yet it is something that readers must understand in order to cope with the 

literature on general-equilibrium cost-benefit analysis.  The purpose of this section is to impart such 

an understanding, at a very basic, elementary level.  We believe that working with a numerical 

example helps make the exposition clearer and simpler, so we will follow that route.  Because 



   32 

imports and exports are involved in the analysis, we have to separate the production and demand of 

the economy into importables, exportables, and nontradables.  Because the value added tax (VAT) 

is here assumed to be (as most are) of the consumption type, we have also to distinguish between 

consumption and investment; and because normal sourcing in the domestic capital market will 

result in a portion of the financing being drawn in from abroad, we must, before the end, also take 

this type of sourcing into account. 

  

We start by looking at what happens as a consequence of drawing funds purely from the domestic 

marketplace -- for Tables 1-3 we assume that 100 of funds come from strictly domestic sources.  

These consist of 80 from displaced investment plus 20 from newly stimulated savings (displaced 

consumption).  In the act of thus displacing investment and consumption, demand declines for 

importables (-40), exportables (-10) and nontradables (-50).  Note that capital market sourcing 

displaces much more investment than consumption.  Construction is what accounts for the 

important displacement of nontradables demand.  Row 1 of Tables 1-3 reflects these assumptions. 

  

Row 2 tells how the funds are spent -- 100 on importables in Table 1, 100 on exportables in Table 

2, and 100 on nontradables in Table 3.  Keeping these separate helps make the examples easier to 

follow, and demonstrates that spending on exportables generates the same set of externalities as 

spending on importables. 

  

The next point of focus is the market for nontradables.  Here the sum of the entries in rows 1 and 2 

represents the disequilibrium that has been created in the nontradables market, as a consequence of 

extracting and spending the capital sum of 100.  A real exchange rate (RER) adjustment is required 

to bring about equilibrium in this model.  Sourcing coefficients come into play in this adjustment.  
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Part of the disequilibrium is met by price-induced changes in demand (row 3), and part by price-

induced changes in supply (row 4).  What is involved here are substitution effects, so each of these 

rows sums to zero. 

  

But the whole function of this adjustment process is to equilibrate the nontradables market, so rows 

1 through 4 of column 3 must also sum to zero.  This is shown in column 3 of row 5, which displays 

the excess demands (row 1 + row 2 + row 3 - row 4) for each of the three classes of goods.  Note 

that the change in excess demand for importables is equal to the change in imports, and that for 

exportables is equal to minus the change in exports.  Our assumptions guarantee that #M  will equal  

#X.  This is because rows 1 and 2 taken together sum to zero, and rows 3 and 4, each separately 

sums to zero.  Thus if column 3 sums to zero over rows 1-4, columns 1 and 2, taken together must 

sum to zero, i.e., the excess demand of column 1 must be matched by the excess supply of column 

2. 

  

By the time we reach row 5,  we are able to calculate the trade externalities.  We here, for simplicity 

assume an average import duty of 10%, and no subsidy or tax on exports.  For the import 

externality, however, we do not want to count any tariff connected with our project’s demand 

(which may be exempt from duty or be allocated to products whose duties are very different from 

10%).  As stated earlier, the externalities linked to the spending of project funds are to be taken into 

account in the analysis of the specific project, reflecting the specific pattern of its spending on items 

with taxes or other externalities.  Note that with this treatment we end up with exactly the same 

tariff externality (row 6), regardless of whether the project money is spent on importables or 

exportables.  This neatly underlines why we can consider spending on “tradables” to be the relevant 
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category -- thus motivating, as it were, the concept of the economic opportunity cost of foreign 

exchange. 

  

It remains for us to calculate the VAT externality.  As a VAT of the consumption type applies only 

to consumption items, we must make an assumption concerning the fraction of changes in demand 

of each type that is represented by consumption goods.  We could, if we liked, apply a different 

consumption fraction to each of the cells of rows 1, 2 and 3.  But our assumption is that the demand 

displaced by borrowing in the capital market is only 20% consumption (all cells in row 1), and that 

demand changes stemming from substitution effects (row 3) are 80% consumption (all cells), 

reflecting the relative incidence of consumption and investment in GDP. 

  

We end up showing the consumption portion of row 1 as row 7, and the consumption portion of row 

3 as row 8.  Finally, in row 9 we display the VAT consequences of these consumption changes, 

applying a rate of 20% to the tradables parts of rows 7 and 8, and a rate of 5% to the nontradables 

parts.  Once again note that we get the same VAT externality in Tables 1 and 2.  This is because it 

is influenced by sourcing coefficients that do not change, so long as the spending is done on 

tradables.  These sourcing coefficients are reflected partly in row 1, which says that in all cases, and 

because of the nature of demands and supplies in the capital market and related activities, the 

response to the extraction of funds from the K-market will be the same.  The other sourcing 

coefficients are those represented in the first 2 columns of rows 3 and 4.  These say that an excess 

supply of 50 in the nontradables market will be reflected, in the end, in reduced demand of 24 and 

6, and an increased supply of 15 and 5, in the tradables and on tradables market respectively.  These 

responses are the general-equilibrium responses to an excess supply of nontradables, and are 

present regardless of whether the project money was spent on importables or exportables.  (Note 
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again that we take account elsewhere of distortions linked to the specific items on which project 

money is spent.) 

  

A very different story is told when project money is spent on nontradables.  In this case an excess 

demand for nontradables is created by the acts of extracting and spending the funds (rows 1 and 2), 

and the equilibrium of the nontradables market requires squeezing resources out of tradables, while 

stimulating demand there.  As a consequence mainly of this spur to tradables demand, together with 

the differential of the VAT rate between  vt  of 20% and  vnt  of 5%, the net result is a positive 

externality of 1% of the capital sum involved. 

  

We now turn to the case where the money in question is borrowed from abroad.  This is very easy 

to handle when the funds are spent on tradables.  No externality is involved, as no current use of 

resources need be disturbed if 100 is borrowed abroad to buy imported trucks.  The whole operation 

can be summarized by the appearance of a shipload of new trucks in the local port.  (Recall again 

that the duty on these trucks is counted in the project analysis, not under the label of opportunity 

cost.) 

  

If the money is spent on exportables, the result is similar, except that there is a reduced export of, 

say copper, to the tune of 100.  If there is an export tax on copper it, too, would be dealt with in the 

analysis of the specific project.  (There is nothing standard about a project’s spending its money 

either on copper or on trucks; this is why the use of funds must be handled case by case.) 

  

The only place the analysis turns a bit complicated, for money borrowed from abroad, is where the 

funds are spent on nontradables.  In this case the dollars have to be turned into local currency before 
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they are spent, and this involves a significant RER adjustment, for in this case the excess demand in 

the nontradables market, that gives rise to the adjustment, amounts to the full amount (here 100) 

being borrowed (see row 2 of Table 4).  The process of equilibrating the nontradables market ends 

up “using” the full hundred of foreign currency, 78 of it going to pay for newly-stimulated (non-

project) imports and 22 of it making up, in paying for “our” imports, for the induced loss of exports 

in that amount. 

  

In the end, with the tax rates and parameters that we have been using, a major positive externality 

equal to 15 is generated, 7.8 of it coming from the induced collection of import duties and 7.2 of it 

arising out of the differential VAT tax, as tradables consumption is stimulated by 48 (paying a 20% 

tax) while nontradables consumption falls by a like amount (generating reduced revenues, but only 

at a 5% rate). 

  

Table 5 summarizes the results so far, and goes a step further.  This last step is to simulate the 

operations of an actual local capital market.  Here most experts would agree that few countries face 

a fully elastic supply curve of capital funds from abroad (meaning a virtually unlimited supply of 

funds at the world-market interest rate), but similarly, few countries face a zero-elastic curve.  In 

between one has an upward-rising supply curve of funds, which implies that of 100 of funds raised 

in the local market, some fraction (we assume 20%) will in effect be sourced from abroad.  The 

third row of Table 5 gives the sourcing externalities that result when 20% of the funds drawn from 

the local capital market are in effect being sucked in from abroad. 

  

The bottom line is that, with the numerical assumptions we have used, one would add as an extra 

cost to project expenditures on tradables a “foreign exchange premium” of 11.2%.  At the same 
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time one would subtract from project expenditures on nontradables, (i.e., treat as an external 

benefit), a sourcing externality equal to 3.8% of the funds so spent.  Neither of these numbers take 

any account of any taxes or subsidies to the precise products on which these funds are spent.  That 

analysis should always be done separately for each project. 

  

As a final note in this section we would like to point out that there is a neat correspondence among 

the final results of Tables 1 through 4.  Note that for tradables (with funds sourced 100% in the 

domestic market) the externality was -14 (Tables 1 and 2) while the externality for funds sourced 

abroad and spent on local nontradables was +15. 

  

The externalities can be traced around the circle in the following way.  Borrowing abroad and 

generating 100 of nontradables demand gives us an externality of +15 (Table 4).  Reducing 

nontradables demand by 100 and paying back the local capital market gives us an externality of -1 

(the negative of the operation in Table 3).  Now we go to the local market and extract the same 

money to finance expenditure on tradables (the operation of Tables 1 and 2), yielding an externality 

of -14.  Now we cut our demand for tradables and pay back foreign debt (the opposite of column 1, 

row 2 of Table 5), for an externality of zero.  In this full circle our externality total is +15 for the 

first step, -1 for the second, -14 for the third, and zero for the fourth -- all summing to zero -- as 

they should, for every operation is canceled by another of the opposite sign.  This exercise is not 

only a check on our computations; it adds, we believe, to one’s intuitive appreciation of the 

workings of the market forces under study. 
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TABLE 1 
Generation of Sourcing Externalities 
100 of  Funds Extracted Solely From Local Sources 
And Spent on Importables 
 
                                                                                   Importables    Exportables    Nontradables 
1. 100 is extracted from local capital market -40 -10 -50 
 displacing demand 
2. Project demands importables +100 -   - 
3. RER adjustment displaces tradables demand -24 -6 +30 
4. And stimulates tradables supply +15 +5 -20 
5. # Excess Demand +21 -21 0 
  [= (1)+(2)+(3)-(4)] (=#M) (= -#X) 
 
6. Tariff Externality [= tm + (#M-100] .1[-79] - - 
7. Consumption Portion of (1) [= .2+(1)] -8 -2 -10 
8. Consumption Portion of (3) [= .8+(3)] -19.2 -4.8 +24 
9. VAT externality 
 vt = .2 (.2 +-34)  -6.8 
 vnt = .05(.05+14)   +0.7 
 
 
Notes to Table 1 
 

a) Total externality on 100 extracted solely from local capital market and spent on importables 
= -14 (= -7.9 - 6.8 + 0.7), a cost. 

 
b) Sourcing coefficients for 100 of project demand for importables are: 
 .79 from displaced other imports (#M - 100) 
 .21 from newly stimulated exports. 
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  TABLE 2 
 

Generation of Sourcing Externalities 
100 of Funds Extracted Solely From Local Sources 
And Spent on Exportables 
 
                                                                                   Importables    Exportables    Nontradables 
1. 100 is extracted from capital market -40 -10 -50 
 displacing demand 
 
2. Project demands exportables  +100 
3. Real exchange rate adjustment displaces -24 -6 +30 
 tradables demand 
 
4. Stimulates tradables supply +15 +5 -20 
5. Changes in excess demand (1) + (2) + (3) - (4) -79 +79 0 
  (#M) (-#X) 
 
6. Tariff externality (tm#M) .1(-79) 
7. Consumption portion of (1) [= (1)+.2] -8 -2 -10 
8. Consumption portion of (3) [= (3)+.8] -19.2 -4.8 +24 
9. VAT externality 
 vt = .2 (.2 +-34)  -6.8 
 vnt = .05(.05+14)   +0.7 
 
 
Notes to Table 2 
 

a) Total externality on 100 raised in domestic capital market and spent on exportables 
 (= -7.9 - 6.8 + 0.7 = -14), a cost. 

 
b) Sourcing coefficients for 100 of project demand for exportables are: 
 .79 from displaced imports (#M) 
 .21 from newly stimulated other exports as supply of non-project exports goes up by 5, while 

local demand for them goes down by 16. 
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TABLE 3 
 

Generation of Sourcing Externalities 
100 of Funds Extracted Solely From Local Sources 
And Spent on Nontradables 
 
                                                                                   Importables    Exportables    Nontradables 
1. 100 is extracted from capital market -40 -10 -50 
 displacing demand 
 
2. Project demands nontradables   +100 
3. Real exchange rate adjustment displaces +24 +6 -30 
 nontradables demand 
 
4. Stimulates nontradables supply -15 -5 +20 
5. Changes in excess demand (1) + (2) + (3) - (4) -1 +1 0 
  (#M) (-#X) 
 
6. Tariff externality (tm#M) .1(-1) 
7. Consumption portion of (1) [= (1)+.2] -8 -2 -10 
8. Consumption portion of (3) [= (3)+.8] +19.2 +4.8 -24 
9. VAT externality 
 vt = .2 (.2 +14)                                                                     +2.8   
 vnt = .05[.05+(-14)]          -1.7 
 
 
Notes to Table 3 
 
a) Total externality on 100 extracted solely from domestic capital market and spent on 

nontradables(= -0.1 + 2.8 - 1.7 = +1.0), a benefit. 
 
b) Sourcing coefficients in this case for 100 of project demand would be: 
 .80 from displaced nontradables demand (-50-30) 
 .20 from new nontradables supply (+20) 
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TABLE 4 
 

Generation of Sourcing Externalities 
100 of Funds Borrowed From Abroad 
And Spent on Nontradables 
 
                                                                                   Importables    Exportables    Nontradables 
1. 100 is borrowed from abroad (new $ 
 arrive, will finance B of T deficit) - - - 
 
2. Project demands nontradables   +100 
3. Real exchange rate adjustment displaces +48 +12 -60 
 nontradables demand 
 
4. Stimulates nontradables supply -30 -10 +40 
5. Changes in excess demand +78 +22 0 
  (#M) (-#X) 
 
6. Tariff externalities (tm#M) .1(78) 
7. Consumption portion of (1) - - - 
8. Consumption portion of (3) [= .8+(3)] 38.4 9.6 -48 
9. VAT externality 
 vt = .2 (.2 +48)                                                                       +9.6 
 vnt = .05(.05+-48)   -2.4 
 
 
Notes to Table 4 
 
a) Total externality = 7.8 + 9.6 - 2.4 = + 15. 
 
b) “destination” coefficients for 100 of foreign exchange to finance nontradables demand. 
 .78 to induced demand for importables (#M) 
 .22 to induced demand for exportables (-(#X). 
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TABLE 5 
 
Summary of Externalities According To 
Sources and Uses of 100 of Capital Market Funds 
 
 

        Spent on 
 

Funds From                        Tradables     Nontradables 
 
   Home Capital Source  -14  +1 
 
   Foreign Capital Source   0  +15 
 
   Capital Market Weightsa -11.2  +3.8 
   .8, .2 
 
 

a assumes new demand for funds in the local capital market is met 80 percent from local 
services (displacing demand for importables, exportables and nontradables) and 20 percent by 
drawing in new funds from abroad. 
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“GENERAL EXTERNALITIES” FOR TRADABLES AND NON-TRADABLES 

 

From the analysis of the preceding section there emerges a concept of “general externalities” for 

tradables and for nontradables. These externalities take the place of what the standard literature has 

often called the foreign exchange premium, or the economic opportunity cost of foreign exchange. 

There is no reason to cast aside these terms now, but they must be reinterpreted so as to add a 

“nontradables spending” externality, which stands parallel to the foreign exchange premium.  

 

The estimation of these externalities involves the integration of the effects of four sets of variables.  

First, there is the impact on the demands and supplies of tradable and non-tradable goods and 

services that arises from the method of sourcing the funds that are used to purchase the inputs for a 

project.  Second, the ultimate changes the equilibrium quantities are also affected by the mix of 

tradable and non-tradable goods and services expenditures undertaken for project.  Third, there are 

the externalities arising from the interaction of the changes in quantities demanded and supplied 

with the trade distortions (tariffs or any other trade distortions). Fourth, there are the externalities 

arising from the interaction of the changes in quantities of tradable and non-tradable goods and 

services domestically demanded with the domestic indirect taxes such as the value added tax and 

specific excise taxes. 

 

It follows from the preceding numerical example that if 2000 of funds are sourced 80 percent from 

the domestic capital market and 20 percent from foreign sources and spent half on tradables and 

half on non-tradables to make an investment in a project, this operation would carry a tradables 

external cost of 112 and a non-tradables external benefit of 38. Neither of these measures of 

externalities includes the specific tariffs, excise taxes, value added taxes, etc. applied to the goods 
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actually bought by the project. Thus, if the tradables purchased consisted half of importables and 

half of exportables, with the former subject to an import tariff of 15 percent at the latter to an export 

tax of 10 percent, the total external cost on tradables would be 112 (from above) minus 75 

(=.15•500) plus 50 (=.10•500). The end result, for tradables, would be a total external cost of 87. 

 

Similarly, if the nontradables bought by the project were subject to specific taxes totaling 30, plus 

value added taxes totaling 10, the end result would be a total external benefit of 78 (=38+30+10).  

 

Up to now this discussion has concerned the raising of funds in the capital market and their 

expenditure in the construction phase of a project. The same analysis should apply to the 

operational phase. Current outlays on tradable inputs should carry a general external cost of 11.2 

percent, while those spent on nontradable inputs should carry a general external benefit of 3.8 

percent. To these we must add as specific benefits any tariffs, excise taxes or value added taxes paid 

by the project, minus any specific subsidies received.  

 

Sometimes one can take a convenient shortcut by simply considering as an external benefit of the 

project the total tariffs, value added taxes, and other indirect paid by the project, and as an external 

cost all the subsidies received by it. But this is likely to understate the true cost of tradables, for it 

overlooks the tariffs and taxes that have been already paid, and are simply embedded in the price 

paid for tradables (or nontradables) that are bought on the open market. If these “hidden” taxes or 

subsidies are judged to be of more than minor importance, one is impelled to attempt to account for 

them by direct calculations or estimates for each relevant input item. 
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Implicit in the above is a symmetrical treatment of the current output of a project. If tradable inputs 

are assigned a general external cost of 11.2 percent, tradable outputs should be assigned a general 

external benefit of this same percentage. Similarly, if nontradable inputs have a general external 

benefit of 3.8 percent, nontradable outputs should be assigned a general external cost at this same 

rate. Once again, in addition to these general external benefit and costs, one should take into 

account incremental receipts from taxes on the project’s output (as benefits) and of subsidies on that 

output (as costs). 

 

Readers should note that our calculations for general external benefits and costs apply only to 

marketed items, not, say, to savings in travel time or to amenities provided by a free public park. 
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THE ECONOMIC OPPORTUNITY COST OF FOREIGN EXCHANGE 

 

The selections appearing in this volume, on the subject of the economic opportunity cost of foreign 

exchange are meant to give readers the flavor of how the points treated above (in this introduction) 

have been reflected in the literature on the subject. 

 

The basic framework set out in the paper by Balassa reflects the earliest and in some sense most 

straightforward approach to measuring the economic opportunity cost of foreign exchange. The 

acquisition of foreign exchange is seen as coming at the expense of a) displaced imports and b) 

newly stimulated exports (as in equation (2)).  If no distortions were present, the economic price of 

foreign exchange would equal its market price, but tariffs on imports and subsidies and taxes on 

exports cause a difference to emerge. The simple logic is that the displaced imports should be 

valued at their gross-of-tariff demand prices, while the newly stimulated exports should be costed at 

their gross-of-subsidy or net-of-tax prices (reflecting the underlying resource costs of the 

incremented exports.) 

 

This is a good place at which to point out that the literature practically teems with weighted average 

formulas for the economic opportunity cost of foreign exchange. They are to be found, among other 

places, in Harberger (1965), Schydlowsky (1968), the UNIDO Guidelines for Project Evaluation 

(1972), Batra (1973). In these cases they represent reflections of how a pattern of existing trade 

distortions gives rise to external effects (by displacing imports and stimulating exports) when 

foreign currency is extracted from the market to meet a new demand. In other cases, like Bacha and 

Taylor (1971), much the same weighted average formula appears as a “predictor” of what the 

equilibrium real exchange rate would be, in the event that all existing distortions were lifted. And in 
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yet anther guise they appear (as reciprocals) in the calculation of the standard conversion factor 

used to translate the local currency prices of nontradables into something that can be compared with 

the border prices of tradables. See Little and Mirrlees (1969) and Scott (1974). 

 

In all of these applications the weighted average comes into play because the foreign exchange used 

by the project (or for some other purpose) must come from someplace, and that the fractions 

coming from each source have to add up to one.  

 

Balassa presents a nice demonstration of the equivalence of alternative approaches a) when the 

objective is to estimate (a la Batra – Taylor) the undistorted equilibrium real rate of exchange, 

starting from a particular pattern of trade distortions, and b) when the objective is to take a given 

pattern of distortions into account in order to estimate the economic opportunity cost of foreign 

exchange.  

 

The paper by Blitzer, Dasgupta and Stiglitz introduces a further general-equilibrium consideration 

into the picture. As they phrase the problem, it is one of choosing the “equilibrating device” by 

which the excess demand for foreign exchange is eliminated. They consider four equilibrating 

devices – income taxation, commodities taxation, rationing and foreign borrowing.  

 

The paper by George Fane attempts to mediate among alternatives approaches by focusing on what 

he denominates the “choice of a numeraire”. He finds that the familiar simple weighted-average 

formula is validated a) when the numeraire is an untraded good whose market is undistorted, and b) 

when the economic opportunity cost is viewed as the value of the increased consumption that would 

be generated as a consequence of a free “gift” of foreign exchange to the country. There is, 
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however, a nuanced difference between cases a) and b), in that, for a) the weights that are to be used 

in the weighted-average formula are to be based on compensated elasticities, where for b) the 

weights are to be based on uncompensated elasticities. The intuition behind this distinction is that a 

gift is to be construed as adding to the nation’s real income, while no such improvement in the 

community’s welfare is entailed in ordinary market purchases of foreign exchange.  

 

Fane also points out that some authors have reached special, highly restrictive conclusions 

regarding the economic opportunity cost of foreign exchange, based on their simultaneously 

treating foreign exchange as the numeraire for their analysis. The choice of numeraire should in 

principle not have an impact on the results of an analysis, if all the i’s are dotted and all the t’s are 

crossed. But it can be a greatly simplifying choice, or, alternatively, one that faces the analyst with a 

mare’s nest of unnecessary complications. The intellectual appeal of using foreign exchange as the 

numeraire is great, for this case all traded goods enter at their world prices, and one proceeds with 

the analysis almost as if trade distortions did not exist. But trade distortions enter by the back door, 

in this framework, through the general conversion factor by which one converts the prices of 

nontradables into units of the numeraire. Hands-on evaluators of real-world projects have always 

reacted negatively, or at least with suspicion, towards performing transformations of strictly 

domestic prices (like haircuts or restaurant meals) into “border prices” expressed in foreign 

currency. Perhaps this is an overreaction, since in strict logic the standard conversion factor that 

turns the peso priced of a haircut into dollars under this scheme is nothing but the reciprocal of the 

economic opportunity cost of foreign exchange under the alternative scheme of measuring project 

costs and benefits in domestic currency. 
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Advocates of using border prices in economic project evaluation have based much of their 

rhetorical case on the effectiveness of border prices in “unmasking” uneconomic import-competing 

projects, whose internal prices are kept artificially high under the shelter of protection. This may be 

an argument against ill-informed or wrongly-motivated misuse of the domestic currency alternative, 

but it is no argument at all against its proper use. It is clear that one of the effects of any import-

competing project is the displacement of competing imports, so one of their most important external 

effects is the loss of tariff revenues. So long as this loss is properly calculated and taken into 

account, there is no ground for asserting that a protectionist bias is entailed in a) conducting the 

analysis in terms of domestic prices and b) taking existing distortions (and those anticipated to 

prevail in the future) as given.  

 

Once the decision is made to conduct the analysis in local currency terms, the choice of the 

effective numeraire boils down to either the GDP deflator or consumer price index. Both are 

sensible indexes of general coverage, designed in a scientific way. Either is to be preferred to a 

wholesale price index that is too heavily weighted with tradables prices to be acceptable as a 

general index. As to the choice between the GDP deflator and the CPI, the former gets the nod 

because it aims to be a truly general index of the prices of final goods and services produced in the 

economy. But the latter has the advantage of typically being much more timely (the GDP deflator is 

subject to several years of delay in some developing countries) and of always being available as a 

monthly and quarterly series, in addition to the standard annual presentation. 

 

We feel that, looked upon through the eyes of the practitioner, the choice between the two 

alternative numeraires is not really a substantial issue. Much more interesting is that of the 

canonical source from which project funds are assumed to flow. As mentioned above, several 
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alternative sourcing assumptions (income taxation, commodities taxation, rationing and foreign 

borrowing) are explored in the paper by Blitzer, Dasgupta and Stiglitz.  

 

Jenkins and Kuo do something quite similar, but with the aim of actually estimating the economic 

opportunity cost of foreign exchange for a particular country – Canada. They do so by developing a 

simulation model with 50 sectors. Production is assumed to be determined by 50 CES production 

functions in which capital, labor and natural resource factors are combined with variable 

proportions, with intermediate inputs from the other industries entering in fixed proportions. The 

government sector is financed by tariffs on imports, by federal and provincial commodity taxes, by 

export taxes, by taxes on income from capital, by natural resources taxes, by personal income taxes 

and by payroll taxes. Subsidies to production and to capital are netted out of their respective taxes, 

and government borrowing is permitted. 

 

Jenkins and Kuo estimate Canada’s “foreign exchange premium” (the percentage by which the 

economic opportunity cost of foreign exchange exceeds the official exchange rate (both expressed 

in real terms) to be 6.98 percent if the money is raised via increasing personal taxes, and 6.56 

percent if the money came through an increase in the corporation income tax. If the exercise is one 

of repayment of foreign debt, they estimate the foreign exchange premium to be 6.16 percent (This 

is incorporates the tariffs in displaced imports and the taxes/subsidies on stimulated exports but no 

further explicit distortions). 

 

Our exercise, developed in Tables 1-5, can be seen as an attempt to put into a practitioner’s 

framework the results that one might get from a simulation model. Different sets of elasticities 

govern a) the pattern in which funds extracted from the capital market are divided among tradable 
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and nontradable investment and consumption goods, b) the pattern in which an excess demand for 

home goods is met by increases in their supply or reductions in their demand c) the pattern by 

which demand increases for home goods are reflected in demand reductions for exportables and 

importables d) the pattern by which supply increases for home goods are reflected in supply 

reductions for exportables and importables. 

 

Our illustrative analysis covers only tariffs and value added taxes, but readers can easily see how 

one could add rows and columns to show how increases in output of specific sectors or industries 

would result in increased commodity tax collections, how changes in each sector’s output would 

alter the rewards received by capital and labor therein, and how, ultimately, personal and business 

income tax receipts would be affected by the postulated changes. This would provide the 

wherewithal to incorporate a wide range of taxes and subsidies into the same framework.  

 

THE ECONOMIC OPPORTUNITY COST OF LABOR 

 

 Labor is perhaps the most diverse factor of production, where individual occupations such as 

unskilled construction workers, electricians, plumbers, accountants, computer programmers, and 

managers should be treated as distinct inputs.  The markets for different skills and occupations often 

do not move together.  We may find that at the prevailing wage rates shortages of supply 

characterize the situation for some occupations while at the same time there is a surplus of others. 

Regional and international migration of workers might be a common occurrence for some 

occupations, while for others it is a rarity.   Hence, it is essential to avoid treat workers as a 

homogeneous factor of production when we attempt to develop a concept of the economic 

opportunity cost of labor that is relevant for economic project evaluation. 
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In the literature on the economic opportunity cost of labor, some authors have taken as their starting 

point the value of the marginal product of labor forgone, while others have started from the supply 

price of labor.  Both approaches, if carried out consistently, should yield the same results.  The 

former approach generally starts with the gross of tax wage that the labor would have earned in the 

absence of the project.  In most cases, there will be at any future point in time an estimated 

distribution of the labor activities in the presence of the project, and an alternative distribution in its 

absence. The differences between these two allocations must sum to zero, so long as leisure and 

involuntary unemployment are counted among the relevant activities. This means that the net 

reduction in labor allocated to other activities must add up to the amount of employment provided 

by the project. If one works strictly with the forgone marginal product, the opportunity cost of labor 

for the project would simply be the weighted sum of the forgone marginal products of labor of all 

different types sourced from the various activities, including, of course a value assigned to leisure 

and involuntary unemployment.  

Historically, some economists have argued that the value of the marginal product of unskilled 

agricultural workers in developing countries was zero because it was believed that there was a large 

surplus of labor in the countryside. However, empirical studies of subsistence farmers have 

demonstrated that their labor does have a positive value both in farming and in a variety of other 

productive activities. Consequently, using the assumption that the value of the marginal product 

forgone is zero when hiring unskilled workers drawn from the rural sector leads to an 

underestimation of the EOCL. 

 

While the approach based on forgone marginal product has tended to focus on the macroeconomic 

implications of employing additional labor in a particular area, its greatest weakness arises because 
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it is not well adapted to valuing the differences in the underlying living and working conditions 

attached to many different classes of jobs that a given individual might hold.   

 

An alternative method, based on the supply price of labor is both more straightforward and easier to 

use under a wide variety of conditions. The starting point of this analysis is the wage rate required 

to attract sufficient people of the required skill to work on the project.  The supply price of labor to 

a project is the minimum wage rate the project needs to pay to obtain sufficient supplies of labor 

with the appropriate skills. That wage will account for the worker’s preferences regarding the 

location, working conditions or any other factor that may affect the desirability of working for the 

project. For example, if a very high local market wage is required to attract skilled labor to a project 

where the living conditions are bad, then that wage already includes both the value of the forgone 

wage and the compensation for the economic costs inflicted by the relatively bad living conditions. 

Unlike the marginal product foregone approach where one must measure both of these components 

separately, the local supply price directly captures in a combination package the wage and the non-

wage costs of employing labor on the project. 

Of course, the supply price should be adjusted further to account for other distortions, such as taxes, 

and unemployment insurance compensation to arrive at the EOCL. Considerable care must be taken 

at this point to ensure that all of the market distortions that drive a wedge between the supply price 

and the gross-of- tax market wages and are affected by the employment activities of the project 

should be properly accounted for in the estimation of the EOCL. That is to say, the supply price of 

labor to a project should be adjusted upward for payroll and income taxes no longer being paid in 

the “source” labor markets, and downward for similar taxes being paid out of project wages. 
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In the article by Sah and Stiglitz, on “The social cost of labor and project evaluation: a general 

approach,” a theoretical framework is developed for the estimation of the EOCL using the marginal 

product forgone approach with particular emphasis on how the macro-economic features of the 

economy could affect the value of this variable. Their model considers how the estimates of the 

EOCL would be affected by the existence of differences between domestic and international prices, 

the equilibrating mechanisms in the economy, endogeneneity of earnings determination in industry 

and agriculture, and the nature of migration and unemployment. 

 

On the other hand, the article by Alejandra Cox Edwards, “Labor supply price, and the social 

opportunity cost of labor”, develops the relationship between the EOCL and the wage rate paid by 

labor by type using the supply price approach under a range of labor market conditions.  In 

particular, it examines how taxes on labor, unemployment compensation and the existence of one or 

more protected sector wages affect this relationship.   

 

The paper by Robin Boadway and Frank Flatters, “The efficiency basis for regional employment 

policy” follows this same approach, but focuses on the implications of regional migration on the 

estimation of the EOCL. In the presence of  non-market clearing wages and unemployment in some 

regions, transactions costs must be incurred for migration, and payroll taxes and unemployment 

insurance benefits create externalities, which differ among regions.  In their model they also 

differentiate between the EOCL of a worker that will be employed in a permanent job and the 

EOCL of labor employed by temporary jobs that result in workers to spending some time 

unemployed and drawing unemployment insurance compensation benefits.  
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THE TREATMENT OF RISK IN PUBLIC PROJECT EVALUATION 

 

Our intention here, as in other sections, is to try to represent the practitioners who evaluate real-

world projects. How should they incorporate in their analyses the subtleties introduced by risk? 

Should they try to have their analyses reflect a public sector aversion to risk? If so, how should they 

measure: a) the risk itself and b) the extra cost that it imposes on society?  

 

We find the mere listing of these questions to be daunting beyond belief, and in consequence hope 

that we will not have to answer them. Happily, we find that there is a substantial and authoritative 

tradition that says we need not to seek the answers. The paper by Arrow and Lind, a classic in the 

field, argues the case that discounting in public sector investments should be done on the 

assumption that “society” is neutral with respect to risk. This greatly simplifies the task of 

economic project evaluation, because instead of having to work with the entire distribution of 

possible outcomes, one only needs its arithmetic mean (mathematical expectation). 

 

Arrow and Lind base their conclusion on a demonstration that, so long as the project in question is 

“independent” (i.e. if its returns are independent of other components of national income), then the 

present value of the investment should be obtained by discounting its expected (i.e. arithmetic 

mean) returns at the risk-free rate of discount (or, as they put it, “at the rate appropriate for 

investments yielding a certain return.”) 

 

We find this to give useful rhetorical support to our own assessment, which is that society should 

act as if it were neutral with respect to risk, for the same reasons that lead individuals not to seek 

separate fire insurance for, say, their watches and TV sets, while they routinely do so for their 
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houses. As we see it, watches and TV sets represent a sufficiently small fraction of the average 

family’s assets, so that their presence or absence in the family portfolio can be evaluated along an 

essentially linear segment of the family’s group utility expressed as a function of family wealth. It 

pays to insure only when the set of outcomes one is considering covers a range of this wealth 

function that spans a relevant amount of curvature (i.e. one should he able to tell the difference 

between a chord and a tangent line). This occurs for most families when the risk is that of a house 

burning down, but not in the separate cases of minor assets like watches and TV sets. 

 

Looking around at the menu of projects in the countries we have known, one rarely finds a project 

whose cost amounts to as much as one percent of that nation’s aggregate wealth. Thus, the 

difference between a project being a huge success (net present value equal to 100 percent of 

investment cost) and its being a total failure (NPV = -100%) typically lies within a span of national 

wealth between index 99 and 101 -- a span which hardly gives room for any significant curvature!  

 

Our judgment that we should treat society’s utility of wealth function as being linear within the 

relevant range is bolstered (in a sense) once we recognize that modern risk analysis is concerned 

mainly not with the specific variances of outcomes of a particular asset (a project), but rather with 

the covariance of its results with these of the rest of the relevant portfolio. 

 

This means that if we take the curvature of the society’s wealth function seriously, we must 

investigate not just the variance of the project’s outcome, but also its covariance with something 

(the probability distribution of returns for society’s total portfolio) that we cannot today even begin 

to measure. 
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So we breathe a great sigh of relief, as we grasp at what seems to be the only floating log in a very 

stormy sea. So long as we can live with the assumption of linearity of society’s utility function 

(within the relevant small span), we can concentrate on the expected value of a project’s outcome, 

and forget not only about its variance, but its covariance as well, and at the same time save 

ourselves from the impossible task of specifying society’s portfolio and the distribution of its future 

outcomes. 

 

But even with this buoyant support, our prospects are less than rosy. Why? Because we (the cadre 

of project evaluation professionals) do not seem yet to have learned how to calculate the expected 

value of the future stream of a project’s net benefits. 

 

Both of us have had long experience both doing and watching as others do exercises in economic 

project evaluation. And our distilled wisdom from this experience is that most evaluators, most of 

the time, use methods that lead to modal (most likely) values, or perhaps to median or inter-quartile 

range values, not to the mathematical expectations of the variables in question. 

 

Evaluators of dams never, in our experience, introduce the huge cost of dam possibly breaking -- a 

cost which is surely big enough, even when linked to a low probability of occurrence, to lower the 

net present value of the project in a non-trivial way. (One of us, while involved in evaluation of a 

real dam, innocently asked for permission to look into this matter, only to get the answer from his 

employer: “Fine, if you can find somebody to pay for it.”) 

 

Other areas where the focus has been more on modal than on mean projected values include the 

relative prices of primary commodities. Here one finds what one might call a “normal” pattern of 
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variation most of the time, punctuated by incidents of extreme values – most often reflecting 

extreme scarcity rather than glut. This feature is well illustrated by the 1973-4 and 1979-80 spikes 

in oil prices, and by the sugar price peaks of over 40 US cents per pound that were reached in 1974 

and 1980. Such price spikes should be thought as much more than mere historical curiosities -- they 

can easily be sufficient to cause an otherwise dubious or marginal project to pass into the 

acceptance range. One element that is badly needed here consists of serious studies of primary 

product markets, aimed at establishing the systematic forces that work to produce these spikes in 

relative prices, so that we can properly introduce both their likely frequency and their likely size 

into our projected price distributions. 

 

The key message here is that in order to get a clean view of the expected value of a project’s 

outcome, we must see that outcome as a time series of probability distributions of expected values.  

 

In a few cases we might be able to ignore the distribution aspect and work just with individual 

component mathematical expectations, building on the mathematical proposition that 
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, under conditions where the xi are independently distributed. The trouble 

is that covariances among important economic variables are rarely zero – the long-term trends 

among them being connected by one set of mechanisms, the cyclical deviations from trend being 

linked by another. 

 

The method of Monte Carlo simulation gives us what looks like an easy way to implement the 

considerations raised above. In a nutshell, this method says, instead of building one profile of a 

project’s costs and benefits over its life, build 1,000 or 10,000 of such profiles. The result is not one 
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net present value, but a probability distribution of them. If society is taken to be neutral with respect 

to risk, the expected value of this distribution can then be taken as the final criterion for acceptance 

or rejection. On the other hand, it is also possible to implement a more nuanced set of social 

attitudes towards risk, using the full distribution of net present values. 

 

Our leaning is, as mentioned, toward the first of these alternatives, -- i.e. using the expected NPV as 

the criterion. However, even to get this, we need the whole distribution of possible outcomes. And 

to generate this distribution, the assumptions employed in the Monte Carlo exercise must be 

plausible. Here is where, we believe, early applications of the Monte Carlo technique may have 

gone astray. By making assumptions about only a few parameter distributions, and by typically 

considering these distributions to be independent from each other, these applications ended up 

being such stylized versions of the expected reality as to be fundamentally flawed. Their flaws 

stand out both in simple plausibility tests and in subsequent tests of their predictive accuracy. 

 

Gradually, the profession is coming to see that if Monte Carlo methods are allowed to reveal their 

potential, they have the be taken very seriously, and adapted to the underlying economics of the 

problem at hand in each case. The paper by Savvakis Savvides is one of the most widely cited of a 

new generation of papers. He takes the reader through the process of a) setting range limits for each 

variable (“no more difficult than the assignment of a single-value best estimate”), b) distributing the 

probabilities of occurrence within such limits, and c) recognizing the relations that are likely to 

exist among the probability distributions of the different variables relevant for the project in 

question. 
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Of these, task c) is the most troublesome, and the one to which all answers to date must be 

considered preliminary and tentative. Savvakis suggests imposing correlations between pairs of 

variables -- based either on past links between them or on the analyst’s best judgment about future 

links. This represents a good start, but the Monte Carlo literature itself has typically not faced up to 

the key issue of economic cause and effect. Thus, the standard correlation cited in the literature (and 

by Savvides as well) is that between relative price and quantity. The standard answer is to impose 

(thinking of a demand curve) a negative correlation here, but one only has to recall the first lesson 

in the (econometric) identification problem to realize that this represents a major leap of faith. 

 

The recent paper by Balcombe and Smith represents a significant step forward. They provide a 

mechanism for introducing a) trends, via positive autocorrelation of time series and b) cycles 

around time trends, as well as c) the standard random disturbances of the traditional Monte Carlo 

approach. 

 

Our suggestion is that recent papers like those of Savvides and Balcombe -Smith are useful starting 

points for further work on the subject. But we believe that further injections of economic thinking 

are probably needed before the full amount of juice can be extracted from the Monte Carlo method. 

We would start with alternative assumptions as to the rate of growth of the economy in question, 

and develop scenarios for, say, three or four alternative growth paths. All relevant variables would 

have their places in these scenarios. Their trend values would become benchmark points for 

generating a probability distribution of the trend value of each variable in each year of the project’s 

expected life. There would be high positive (and possibly in a few cases negative) correlation 

among these trend values, built on our understanding of how workings of the growth process 

influence each of the variables. 
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The second step is to generate a cyclical scenario, formulated in terms of the percentage deviation 

of individual variables from their trend values. Important correlations among the variables could be 

built into this picture, but they would not be the same as those emanating from the trend analysis. 

They would be built on how the variables interact in their cyclical movements. 

 

Third, we would have independent movements of the key variables (like the world prices of the 

products or the main inputs of the project). Those would presumably be derived from the historical 

analysis of their specific markets, tempered by how these markets might behave differently in the 

future. These variables should incorporate correlations among related variables, as one would 

expect them to emerge in real-world market situations – i.e. in response to variations in world 

prices. 

 

And finally, one can add strictly random variations to the projected time path of each variable, in 

the way that standard applications of Monte Carlo analysis have typically done. 

 

Thus we suggest that a Monte Carlo exercise would start with a drawing from the trend distribution. 

Here our drawing would give trend values for all the key variables of the analysis. Second, there 

would be a second drawing from the cyclical distribution for every year, which would add a 

possible or negative cyclical deviation from the trend values of each variable. Third, there would be 

separate drawings yielding the idiosyncratic component for each of these variables considered to 

have one. These components would come in little packages: like world prices, quantity demanded 

and quantity supplied, and would be represented as percentage deviations from the norm, so they 
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could be added to the first two components. And finally one could add the standard random 

components for each variable. 

 

Interested readers are referred to Shlomo Reutlinger Techniques for Project Analysis Under 

Uncertainty (Baltimore, The Johns Hopkins University Press, 1970), David Vose Quantitative Risk 

Analysis: A Guide to Monte Carlo Simulation Modeling (Chichester: John Wiley and Sons, 1996) 

S. Chapman Project Risk Management (Chichester: John Wiley and Sons, 1996) 

 

Since what we are suggesting is already a significant forward step, we would be content to see how 

well it performed without further refinement. But if refinement is desired it would surely be in the 

direction of having Monte Carlo drawings that form a sequential path, with the first year of a 

cyclical dip being followed by a typical second year, etc.  

 

We suspect that projecting a trend over the project’s life comes close enough to capture serial 

autocorrelation, and that the rewards of further refinement in this direction would be slim. Our bias 

is that when the end result is one single net present value for each underlying set of drawings, the 

important thing is to represent cyclical and idiosyncratic deviations from trend with their 

appropriate probabilities of occurrence, and that the subtleties of sequencing would disappear in the 

process of taking the present values. 

 

To summarize this section, we are persuaded that by far the best option is to proceed on the 

assumption that society is neutral with respect to risk, a point of view that has had wide support, in 

part because of the seminal contribution of Arrow and Lind. This assumption enables us to work 

with the expected value of the NPV of projects, and would seem to render the estimation of the 



   63 

entire distribution unnecessary. Unfortunately, the profession has not typically estimated expected 

values, working instead mainly with modal or most likely values of the variables. To correct for this 

deficiency, one must attempt to approximate the full probability distribution of the future outcomes 

of the projects we analyze. Here is where Monte Carlo methods enter the picture. The articles by 

Savvides and by Balcombe -Smith take the reader through important steps towards appreciating the 

current state-of-the-art of Monte Carlo analysis. We hope that the present summary may also be of 

help. 

 

 

 

 

 

 



   64 

MEASURING COSTS AND BENEFITS USING CONTINGENT VALUATION 

 

Many projects undertaken in the public sector, such as the provision of potable water and sewerage 

services, are often associated with the generation of substantial externalities and do not operate in 

competitive market settings. Nor is it usual that the prices charged for these services come close to 

measuring what people would be willing to pay. Hence in order to undertake an economic cost-

benefit analysis for such investments, one must look for ways of valuing their benefits that do not 

rely on market prices.  One such approach, that has gained increasing currency  in recent years, is 

represented by contingent valuation methodology. 

 

Contingent valuation techniques attempt to obtain values for variables that are not directly 

observable.  Often the values are not observable because no market exists for the item in question, 

or because of public good considerations that cause people to not reveal their true valuation of the 

particular object, event or situation.  Contingent valuation techniques are used to obtain information 

on the variables that affect people’s evaluation of these goods or services through the completion of 

carefully designed questionnaires. Econometric techniques are used to analyze this information, 

attempting in the process to correct for possible biases that might be present in the raw 

questionnaire data. 

 

There can be little doubt that environmental issues have provided the major catalyst for the 

development and refinement of the contingent valuation approach.  A substantial literature has 

developed over the past 30 years, and not without controversy. In 1992 a panel of experts 

comprising Kenneth Arrow (co-chair), Robert Solow (co-chair), Edward Leamer, Paul Portney, Roy 

Randner and Howard Shuman were commissioned by the US National Oceanic and Atmospheric 
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Administration (NOAA) to review the state of the practice of contingent valuation and provide 

recommendations. The 1993 “Report on the NOAA Panel on Contingent Valuation”, which is 

included in this volume, provided a review of the weaknesses of contingent valuation practices and 

outlined a series of professional guidelines for the application of these techniques. This report has 

served as the starting point for the much of the research and practice to follow.   

 

The paper by W. Michael Hanemann, “Valuing the Environment Through Contingent Valuation” 

provides a description of the best practices to be followed in the use of contingent valuation 

techniques and addresses many of the theoretical and practical criticisms of their use raised by other 

economists.  The misgivings by some concerning the use of contingent valuation methods for 

determining economic values are laid out carefully in the paper by Peter A. Diamond and Jerry A. 

Hausman, titled “Contingent Valuation: Is Some Number Better than No Number?” The authors of 

this paper are skeptical of the reliability of these techniques for the measurement of the economic 

values of environmental and resource variables that are not traded in markets. 

 

Since contingent valuation methods were first developed, their purpose has been to estimate the 

economic value of benefits and costs for use in cost-benefit analysis. Two of the most important 

applications of these methods have been in the area of estimating the economic benefits of 

preserving or enhancing environmental quality, and in the determination of the willingness to pay 

for potable water and sewerage services.  Richard T. Carson and Robert Cameron Mitchell in their 

paper on, “The Value of Clean Water: The Public’s Willingness to Pay for Boatable, Fishable, and 

Swimming Quality Water” present an evaluation of the willingness to pay by US residents for 

different levels of quality for the nation’s water systems. Since its publication, this study has served 
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as an example of the application of best practices for practitioners to follow when conducting 

similar evaluations of environmental resources.  

 

Dale Whittington, Donald T. Lauria and Xinming Mu in their paper on, “A Study of Water Vending 

and Willingness to Pay for Water in Onitsha, Nigeria”, provide a good example of how information 

obtained by contingent valuation techniques can be used to complement price information from 

water vendors to determine consumers’ willingness to pay for publicly supplied water services. 

They find that consumers in this city are willing to pay, and do pay, substantial amounts to obtain 

water. Due to the public utility’s pricing policies over 95 percent of the money paid for water was 

going to the private water vendors. Furthermore, the poor were paying a much larger share of their 

total income for water than were others in the community. Given these results a strong case can be 

made for made for expanding the service area of the public water utility and improving the quality 

of water and reliability of service.   Contingent valuation techniques are a powerful tool for 

estimating the benefits of this and similar expansions of public services and for prioritize among 

various public sector investments.  

 

A third important area for the application of contingent valuation techniques has been to the 

estimation of the demand for parks and recreational areas. The paper by Lisa C, Chase, David R. 

Lee, William D. Schulze, and Deborah J. Anderson on ”Ecotourism Demand and Differential 

Pricing of National Park Access in Costa Rica”, is an example of such an application. In this paper 

the authors report on a study carried out to determine the own and cross-price elasticities of demand 

by tourists for visiting an array of national parks in Costa Rica. The purpose of this study was to 

determine the set of fees that might be charged to park users that would approximately maximize 

revenues. The carry out this estimation the authors interviewed visitors to the set of parks 



   67 

concerning their  willingness to pay to enter a specific park, given the prices charged at all the other 

parks, and the level of the person’s income.  Robust estimates of the relevant price elasticities were 

obtained, through the use of a random effects econometric estimation procedure and a standard 

Tobit model.  

 

The implications of the results of the model are rather striking. Compared to the average fees paid 

by respondents to the survey in early 1995, the revenue-maximizing fees would decrease the fees in 

two of the parks from $12.28  to $7.06 a day ,and increase them in another park from $9.56 to 

$13.59 per day. For a third park, the fees would not be changed.  The estimated impact of the 

change in fee structure would increase overall revenues by over 67 percent.  

 

As the econometric techniques used to deal with the special characteristics of the data obtained 

through contingent valuation techniques become more refined, their usage by practitioners will no 

doubt increase for the valuation of the economic benefits and costs of projects.  Contingent 

valuation techniques provide a promising avenue for gaining a better understanding of  the nature of 

the demand for the services of public sector infrastructure projects such as water and sewerage 

services, environmental improvement, recreation facilities, and parks, where the costs are often 

known but the benefits until now have frequently not been quantified.   
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INVESTMENT IN EDUCATION 

 

Economists have long recognized that the educational process can be viewed as a type of human 

capital formation, with costs that are incurred in the educational stage bearing fruit in the form of 

higher earnings, once individuals enter the labor market to take advantage of their educational 

experience. Once this is understood, it is an easy step to move to the quantitative assessment of the 

economic profitability of educational investments. Work on this type of measurement began as 

early as the 1930s, and has given rise to a steady flow of literature ever since. The first paper in the 

section of this volume dealing with movements in education looks at the topic from this point of 

view. 

 

There is, however, another angle from which to view educational investments. This has to do with 

the use of society’s resources to build schools, mount new programs, alter teacher–student ratios, 

and the like. These too are investments, but their analysis is distinct from (or at least goes beyond) 

that of individual human capital building. This approach is represented by the second selection in 

our educational section, which deals with an actual project aimed at expanding and upgrading the 

public university system of Mauritius. 

 

Our third selection, by Nancy Birdsall, is meant to give due recognition to the possible importance 

of benefits that do not get quantified in most cost-benefit analyses of educational projects. Birdsall 

addresses the fact that in many countries the measured economic rates of return are lower for 

university than for primary or secondary education.  She conjectures, however, that the unmeasured 

external benefits are likely to be greatest at the university level -- and if not greatest at a given point 
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in time, have the potential to become so with a sensible reorientation of university policies and 

programs. 

 

We are not inclined to take a stand on the particular positions that Birdsall states in her paper. 

Rather we want to include this piece in order to make it clear to readers that we recognize (and 

think that readers should also) that one should not, in principle, neglect benefits simply because 

they are intangible or difficult to quantify. There really is no good excuse for overlooking a class of 

benefits, and then taking policy actions on the assumption that they are zero. There is a good basis, 

however, for neglecting difficult-to-measure benefits in situations where taking them into account 

would only strengthen the case being made by the analysis. In such cases, neglect of these benefits 

can be seen as a computational shortcut that ends up biasing the end result in a known direction. 

The rule, then, should be to undertake such a simplification only when it does not change the end 

result -- i.e. only when the end result would be made stronger by any plausible allowance for the 

neglected factors. 

 

George Psacharopoulos’s paper on returns to investment in education provides both methodological 

underpinnings and empirical results on the returns to individuals investing in successive stages of 

education. Consider a comparison between stopping a person’s educational train after high school, 

and letting it roll on through four years of university education. The costs are the costs incurred in 

these four years, the benefits are represented by the difference in the person’s stream of earnings 

over an entire (post-university) working life. In this type of analysis, the base data are usually age-

earnings profiles attaching to different levels of educational attainment. The standard practice is to 

distinguish benefits at two levels – a) the economic (social) level, for which the relevant earnings 
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streams are measured gross of income taxes and b) the private level, for which the same streams are 

measured net of income tax. 

A similar distinction is made on the cost side. The direct costs of education from a private point of 

view include the outlays for tuition, books, supplies, etc, while from the overall economic point of 

view tuition does not count, and is instead replaced by a measure of direct outlays on teachers, staff, 

etc, plus the depreciation of buildings, vehicles and other capital assets involved in the educational 

process. 

 

On top of this direct cost there are the forgone earnings -- what the university student would have 

earned had he/she been active in the labor force as a secondary school graduate. Most studies 

simply take the relevant secondary school earnings profiles as a measure of this cost – gross of 

income taxes if the economic (social) rate of return is being calculated, and net of such taxes when 

the focus is on the private rate of return. 

 

Psacharopoulos describes this methodology in some detail, and explores various empirical shortcuts 

that have been employed by same authors. We will not here deal with shortcuts, but will instead try 

to round out the picture so far presented. So far as we are aware, all the econometric work that has 

been done on the returns to education has been based on what we call “snapshot” data – i.e., 

censuses or surveys that record the earnings of many subjects (of varying ages and educational 

attainments) at essentially a single point in time. No one, to our knowledge, had performed 

theinteresting task of following cohorts with different educational attainments throughout their 

working lives – developing what we call “moving picture“ data. Working with “snapshot” data has 

one advantage – that it automatically measures incomes in money of a given year’s purchasing 

power. But it definitely does not allow for the growth of real earnings (of people at a given age and 
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of given educational attainments) through time. This type of adjustment can, however, be done 

synthetically by multiplying each entry in both age-earnings profiles by (1+)a-s, where  is the 

assumed growth rate of real earnings, a is age, and s is the secondary school-leaving age (to be used 

in the case of a university versus secondary comparison). Of course, if real wages are expected to 

rise, it is likely that tuition rates and other direct cost items might also be due for adjustment. And it 

should also be clear to readers that there is no profound reason why the growth rates of real wages 

should be the same for the two profiles being compared. 

 

In addition to adjusting profiles for the growth of real wages, one can make sensible adjustments to 

the profiles for expected rates of unemployment on the one hand and mortality on the other. 

Typically the adjustment for unemployment consists in simply multiplying each item in the age-

earnings profile by (1-ua), where ua is the expected unemployment rate at age a, and that for 

mortality by multiplying by Sa (the expected survivor coefficient, to age a). 

 

Usually, and with good reason, calculations of returns to education are done separately for men and 

women. The good reason is that lots of women spend a fair fraction of their working years out of 

the labor force. Standard practice here is to build the relevant age-earnings profiles on the basis of 

the women actually employed. This can be thought of as simply “choosing not to deal with” the 

case of housewives, or, on a bolder interpretation, considering the housewives to have benefits 

equal to or greater than those shown in the profile, based on their voluntary choice to serve as full-

time homemakers. 

 

Interesting questions arise in the cases of morbidity – absence from the labor force due to illness or 

disability – and early retirement or other voluntary withdrawal from the labor force. We do not plan 
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to go into these questions here. Suffice it to say that standard practice makes no adjustment for early 

retirements, hence implicitly treats early retirees in the same way as housewives, which seems to 

make sense given that both choices can be considered voluntary. It seems reasonable to put the 

cases of illness and disability into a different category, as the presumption is that they are 

involuntary, and in that sense similar to the case of unemployment as it is typically measured. 

 

Psacharapoulos’s empirical results show strikingly high real rates of return to education 

nearly everywhere – both from the point of view of the individuals concerned and from that of 

society as a whole. As Birdsall’s contribution intimates, measured social rates of return at the 

university level tend to be lower than those at earlier levels, but it is interesting to note that the 

private real rate of return to university (vis-a-vis secondary) education still averages around 20 

percent worldwide (Psacharapoulous, Table 1). Economic (social) measured returns to education 

average over 10 percent worldwide, at the university level, some 13 percent at the secondary level 

and over 18 percent at the primary level. 

 

The paper by Belli, Khan and Psacharopoulos (hereafter BKP) starts with age-earnings profiles of 

university education in Mauritius. Perhaps because of data limitations, they work with educational 

premiums (over the next earlier stage) that are constant over the working lifetime. But the main part 

of their exercise is not the calculation of these profiles as such. Instead, it is to use the profiles as an 

input into the analysis of a program of expanding university education. Since the program’s 

“outputs” are graduates of different types, graduation day is taken as their point of fruition. The 

earnings premiums expected to be earned, over the subjects’ working lifetime, are first adjusted for 

expected unemployment, and then discounted back to graduation day. This is a convenient way of 

collapsing the data into manageable form, for the projects analyzed by BKP are projected to have an 
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economic life of 25 years, while the students are expected to go on working for 40 years after they 

graduate. The actual benefits of the projects (measured from individual profiles) would extend to 

the year 2060, but by inserting the present value of future benefits at the point of graduation the 

authors managed to constrain their actual project profiles to the year 1995-2020. 

 

The end result of BKP’s calculation is a present value of total benefits (measured as of 1995) of 

3149 million Mauritius rupees, and a present value of costs equal to 1678 million rupees, for a NPV 

of MR1471 million. Internal rates of return for specific subparts of the projects are over 20 percent, 

except for the “post graduate non-MBA portion”, which was estimated to have a real yield of 9.2 

percent per annum. 

 

The BKP contribution contains a special dividend to readers, in that it reports on a relatively simple 

Monte Carlo exercise that was performed to assess the probability distribution of likely outcomes of 

the projects. They present the background assumptions on which the Monte Carlo simulation was 

based, so that readers can appreciate the steps by which the final probability distribution of likely 

net benefits was derived. 
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VALUING HUMAN LIFE AND HEALTH 

 

From the dawn of modern cost-benefit analysis to the present day, professionals in this field have 

struggled with the ultimate imponderable -- the value of human life -- and its close relative -- the 

value of improvements in human health. It is probably fair to say that most analysts have grasped at 

any plausible excuse to avoid dealing with this problem “in public”. However understandable this 

attitude maybe, it remains demonstrably true that a wide variety of public actions a) have the effect 

of saving human lives and b) also carry a cost (explicit or implicit) of so doing. 

 

Highway deaths can be reduced by installing median strips on roads, by reducing speed limits, by 

building tunnels to avoid dangerous curves on mountain roads, by more severe enforcement of 

drunk-driving laws. Moreover, each of these avenues undoubtedly entails a different level of cost 

per traffic death averted. Rational policy should presumably take these differential costs into 

account, in one way or another. Standard economic thinking tends to drive one in the direction of 

saying, cut back on the expensive ways, and push forward on the cheaper ways of saving lives. This 

should end up saving more lives at the same cost, and getting the strongest life-saving results from 

any increment of costs society was willing to bear. 

 

But government agencies, legislatures, and professional analysts alike have been very uneasy and 

tentative about approaching life-or-death questions in this sort of rational and scientific way. It is 

almost as if the rule was “don’t speak about it. If I don’t know it’s a life-or-death matter, I can rest 

easy. Once you tell me, I have to save lives, no matter the cost.” As a result, Viscusi points out, 

airplane cabin fire protection costs $200,000 dollars per life saved, while  asbestos regulations saves 



   75 

lives at around $90 – $100 million each. The only way to bring some degree of rationality into the 

debate is to bring the issues to light in open discussion.  

 

The sensible approach is to have some limit up to which society is willing to spend “its” money to 

save lives. This might conceivably be an absolute limit, but it makes the most sense to consider that 

no project succeeds in postponing death indefinitely. The benefit its more sensibly thought of as the 

extra years of life -- or, even better the extra “quality adjusted life years” (QALYs) that a given 

measure promises to provide. 

 

If there is such a thing as standard past practice in this field, it has been to measure the value of a 

life by the present value of the expected future earnings stream that is cut off by an untimely death. 

It is hard to find any scientific basis for this “convention”. The theory of labor supply typically 

assigns disutility to labor and finds optima where the marginal disutility equals the marginal wage. 

By this route, the benefits of working hours would only be represented by the workers’ producer 

surplus, but the same route leads us quite naturally to attribute a consumer surplus to all the 

worker’s non-labor hours, a procedure that ends up valuing human life at a significant multiple of 

the individual’s expected future earnings. 

 

The most detailed and careful series of studies on the value of human life have approached the 

problem from a different angle. If workers in job A have a life expectancy of 80 years, while those 

is job B with expectancy of 70 years, one should expect there to be a wage premium associated with 

job B that would, in principle, compensate its workers for the extra risk. This approach has great 

appeal to economists, who see market forces at work setting a genuine market price on that elusive 

imponderable called human life. 
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Viscusi’s extensive survey covers a wide range of conceptual and methodological issues that arise 

when this framework is used. These include matters like the bias introduced because risky jobs are 

taken by those most willing to assume risk, the interaction between risk of deaths and risk of injury 

in the risky jobs, plus the fact is that the data (because of their levels of aggregation) are not 

sufficiently detailed in linking each job with its own specific risk. 

 

Viscusi reports on some 24 empirical studies using different data sets and different detailed 

methodologies. The jobs under study have different risks as well as different average wage levels. It 

is reasonably satisfying, in light of these many elements of noncomparability, to find that half of the 

studies come up with values of life within a range from $2.8 million to $7.8 million. When Viscusi 

tries to “homogenize” the separate studies by imposing in each study’s equations a standard level of 

income (that of a typical airline passenger), fully two thirds of the resulting “values of life” fall in 

the range between 4 million and 13 million dollars.  

 

Viscusi also reports on a substantial set of 17 studies attempting to assess an appropriate economic 

cost for workplace injuries. These studies used the presumption that market wages contain 

components which adjust for the differential riskiness of different jobs. 

 

The paper by Garber and Phelps does exactly what its title promises, i.e., sets out the “economic 

foundations of cost-effectiveness analysis”. Readers should be aware of the conceptual distinction 

between cost-benefit and cost-effectiveness analysis. In the former, economic values are placed on 

both benefits and costs, and decisions are made on the basis of net present value in an effort to 

maximize the “total profit” to be obtained by society. Cost effectiveness analysis arose out of 

efforts to do something similar, but in cases where benefit was particularly difficult to quantify. The 
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particular trick that defines cost-effectiveness analysis is that of comparing alternative ways of 

achieving the “same” actual benefit (or the same level of benefit, somehow defined). 

 

Garber and Phelps present an extended theoretical explanation of cost effectiveness in medical 

applications, using quality adjusted life years as the units in which benefits are measured. Their 

analysis leads quite naturally to the stricture that the marginal costs of obtaining additional QALYs 

should be the same along each separate dimension in which costs can be varied. The authors state 

that under appropriate assumptions (that all QALYs have equal value, that this value can be 

quantified, and that the QALY measures captures all the relevant benefits provided by the various 

alternatives investments under review) cost effectiveness and cost benefit analysis turn out to be 

equivalent. Even when the benefit value cannot be directly quantified, cost effectiveness and cost 

benefit can still be made very similar simply by using an arbitrary (but hopefully plausible) shadow 

price for the QALY. The real trouble comes with the assumption that all relevant benefits are 

captured when one proceeds on the premise that the same benefits are provided by each of the 

alternatives being compared. It is because this condition is so hard to meet that it has become the 

Achilles’ heel of the cost effectiveness approach. (Think of comparing MBAs from 100 different 

business schools, or PhDs from 30 different economic departments.) The alternative ways of 

dealing with breast cancer immediately reveal how hard it is to say that different treatments are 

comparable, and that the ultimate criterion is which of them reaches the common end result 

(overcoming the cancer) most cheaply. 

 

The paper by Jeffrey S. Hammer gives the reader a quite comprehensive overview of the 

complexity facing social decisionmakers in the field of malaria control. Hammer emphasizes the 

variety of techniques available -- spraying inside houses, larvacide, drainage programs, drug 
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therapy, and the fact that there are often substantial differences between the average and marginal 

cost, say, of QALYs from each of these types of treatment. He points out the likelihood that the best 

option in most cases will be a combination of treatments, and that the contents of such a package 

would differ greatly from case to case. 

 

Finally, the various issues involved in health sector projects are pulled together in a quite 

comprehensive review by Adhikari, Gertler and Lagman. 
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TRANSPORTATION PROJECTS 

 

The transportation sector is one of the areas where economic cost benefit analysis is most naturally 

applied, and the payoff from such an evaluation is potentially large.  Often there is a wide 

divergence between the financial and economic benefits of such projects (particularly in the case of 

roads), along with a large gap between private and economic costs.  Given the growth in demand 

that normally occurs over time and the lumpiness of the typical investment, the choice of both the 

optimal scale and the timing of projects are critical issues that need to be addressed by economic 

cost-benefit analyses in the transport field.  

 

For most countries, expenditures on road improvements make up the largest share of the total 

amount spent on investments in the transportation sector, followed closely by investments in the 

urban transportation area.  For road improvement projects, the benefits arise because of the 

reduction of vehicle operating costs, timesavings, improved road safety and savings in road 

maintenance costs.  Particularly in urban situations, the savings in time and operating costs due to 

the reduction of traffic congestion is a major component of the economic benefits of such projects.  

 

An important characteristic of road improvement projects, that eases the burden for the project 

evaluator, is the fact that at the time of the appraisal there is usually an existing level of traffic, and 

the major part of the benefits are from cost savings will accrue to these identifiable individuals.  A 

similar situation exists with investments dealing with railways, as most projects in the railway 

sector are focused on improvements of an existing service. 
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The article by Arnold Harberger, “Cost-Benefit Analysis of Transportation Projects” addresses the 

central analytical issues the practitioner faces when evaluating road, and railway projects. In it he 

deals with various classes of such projects, as well as different categories of benefits and costs. 

Particular attention is given to the measurement of the impact of congestion and maintenance costs 

arising on substitute and complementary roads whose traffic is altered by a new road or 

improvement of an existing one. Under realistic assumptions, Harberger shows that for road travel 

the difference between the marginal social time travel costs and the marginal private travel time 

costs per vehicle mile can be measured as a fraction of the latter at any point in time, simply by the 

ratio (a-s)/s, where(s) is  the speed of the traffic at the given time, and (a) is the speed traveled on 

the road without congestion.  In the urban cities of developing countries one often finds situation 

where the average speed during congested periods may be only 25 percent as great as during 

periods when the cars can move freely, hence in such a circumstance the negative externality from 

traffic congestion would be three times the value of the private time costs expended per vehicle 

mile. 

 

Harberger addresses the problem of identifying the correct marginal costs associated with 

expanding or contracting the various sources supplied by railroads.   As railroad traffic is diverted 

to roads, for small changes it is unlikely that the number and size of trains will be affected, hence, 

the resource costs are likely to be small, and often less than the railway fares lost due to this 

diversion of traffic. In such a situation a negative externality is created by a road improvement that 

brings about a shift of rail business to the road.  If more traffic is diverted to the road, the frequency 

and size of the trains may be reduced, thus generating cost savings, which may be greater than the 

fare charged, and hence,   an external benefit for the road improvement.  
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The biggest benefit is usually obtained when the railroad can be abandoned, and the entire resource 

savings, including the opportunity cost of land and facilities, can be saved.  A small offset to these 

benefits may be a loss in consumer surplus by those who valued the now-abandoned service more 

than they were paying as railway tariffs.   

 

The article by John Kay, Alan Manning and Stefan Szymanski, “The Economic Benefits of The 

Channel Tunnel” is an application of the principles outlined by Harberger in the previous paper, but 

applied to the decision of whether to build the transportation tunnel between France and the UK. 

This paper examines the economic and financial feasibility of the tunnel as compared to the ferry 

service. An economic analysis is carried out to determine the optimal timing for putting the tunnel 

in service, and a financial analysis is carried out to see when the private sector should be willing to 

undertake this project, if at all. It is an interesting coincidence that the authors find so little 

difference between the estimated optimum times for bringing the tunnel into service under private 

(1981) and social (1980) criteria.  

 

This paper considers many of the economic issues that arise when one compares two alternative 

technologies to provide substitute services, one highly capital intensive with low operating costs, 

and the other with lower capital costs but much higher operating costs. The author’s find that based 

on the economic net present value of the project, the tunnel should be built. One possibility, 

however, is that the competition from the ferries might force the tunnel operator to charge tariffs 

such that the financial returns might be too low for private operations to be sustainable. 

Alternatively, the services provided by the tunnel might be so superior that they would drive the 

ferries out of business and create a monopoly situation. In this case a system of regulation would be 
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introduced, in order to protect consumers from possible monopolistic pricing practices by the 

owners of the tunnel. 

 

The third paper in this section is by John F. Kain on, Cost-Effective Alternatives to Atlanta’s Rail 

Rapid Transit System. This paper considers the cost-effectiveness of alternative bus and light rail 

strategies for providing urban transportation services to commuters in Atlanta, Georgia.  Atlanta’s 

decision to implement an extensive light rail urban transit system is illustrative of the classic 

problem that arises in making public sector decisions when one level of government pays some of 

the costs, e.g. capital costs borne by the federal government, and another level pays other costs, e.g. 

operating costs borne by the city government.  

In this paper Kain undertakes a careful analysis of the determinants of ridership demand, including 

real railroad fares, real fuel prices, employment growth in the city, and miles of transportation 

service provided. Elasticities are estimated for the number of trips taken with respect to each of 

these independent variables. He then uses this model to consider a bus-based alternative to the rail-

bus system actually implemented.  

 

Kain estimates that US$ 5.4 billion (in present value terms) would have been saved under the bus-

based alternative during the period 1980 to 1993, while providing the same or enhanced levels of 

ridership. Alternatively for the same level of subsidy as was given to the rail-bus system, a pure 

bus-based system could have had a ridership that was 64 percent larger than the level actual 

experienced over this period by the rail-bus system that was implemented. Although Atlanta’s 

urban transportation system is one of the most heavily-used urban rail transit systems in the United 

States, this was achieved at a tremendous cost. 
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This paper and the previous one on the Channel tunnel also illustrate the importance of examining 

projects from different points of view. In the case of the Channel tunnel, the points of view of the 

customers, the private operators, and society as a whole, may be quite different, given the various 

configurations of fares, public subsidies and competitive structures of the ferry and the tunnel that 

could be put in place.  The Atlanta urban transit case, in particular, shows how federal capital 

subsidies program that financed much of the capital costs of the urban rail system, distorted the 

decisions by the city and state authorities who were responsible for deciding between the rail option 

and its pure bus alternative. As a consequence, billions of US taxpayer’s dollars were wasted. 
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STAKEHOLDER ANALYSIS 

 

Historically the financial and economic analysis of investment projects have been undertaken quite 

independently with different clienteles in mind, only rarely has any effort was made to reconcile the 

economic analysis with the pro-forma financial statements of the project.   As a consequence of this 

neglect analysts have often overlooked key variables affecting the sustainability of the project. 

 

A project’s likelihood of successful implementation or long term sustainability will be severely 

reduced if the anticipated budgetary support to cover the facility’s cost of maintenance and repair is 

not available. Similarly, even if its own financial sponsors expect to be adequately compensated, the 

possibility of a successful implementation of a project that is economically attractive will be 

lowered if its operation is expected to severely damage the financial position of a politically 

powerful interest group.  In most cases, if the financial position of a project is weakened, its 

expected economic performance is also likely to be damaged. 

 

In setting user charges for such services as water or toll roads where no open market for the services 

is likely to exist, it is useful to have reliable estimates of the economic benefits received by various 

types of users. Without such estimates, based on an economic analysis of the demand for the 

service,  reliable financial forecasts of revenues are unlikely. 

 

A stakeholder analysis is an integration of the financial and economic analysis where particular 

attention is given to the reasons for the divergences between the economic and financial values.  

These divergences reflect costs and benefits that accrue to members of society or institutions that 

are outside of the financial sponsors of the project.  In the paper by Glenn P. Jenkins on, 



   85 

“Evaluation of stakeholder impacts in cost-benefit analysis” he outlines the way in which the 

impacts on the various sets of stakeholders can be identified and measured for a project. The 

fundamental relationship must hold that the economic value of a variable is equal to its financial 

value plus a set of stakeholder impacts.  

 

One of the critical stakeholder impacts for most public sector projects is the fiscal impact of the 

project throughout its investment and operating phase. This fiscal impact usually needs to be broken 

down by the level of government. It might be that the capital expenditures for a project are borne by 

the central government, while operating expenses are financed from the budget of the state or 

provincial level.  It might even be that the taxes paid by the project (eg property taxes) might accrue 

to the city government. 

 

The cases presented in the Jenkins paper illustrate how stakeholder impacts can cause economically 

good projects to be postponed (sometimes indefinitely), while economically wasteful projects, such 

as the Makar port project, are implemented. Some stakeholders might be affected quite differently 

than others by the variability of the outcomes of a project.  For example, for the economic analysis 

our primary interest is in the probability distribution of the net present values of the project. 

However, the bankers financing a project will want to focus on the probability distributions of the 

project’s debt service capacity for each of the years over which the debt is repaid.  In some projects, 

where it is the project itself that is expected to service the debt, the probability of being able to meet 

the annual debt service obligations in every single year is likely to be a critical determinant of the 

ability of the project to generate its expected net economic NPV. 
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The objective of stakeholder analysis is to provide a fuller array of information concerning the 

fundamental “personality” of the project. This information can be used to address such questions as, 

are the actions of winners and losers created by the project likely to cause the project to fail?  If 

some groups appear to be getting either to little or too much out of this activity, can the project be 

redesigned in a way to correct this imbalance? The information offered by stakeholder analysis will 

often provide information permitting the analyst to redesign a project so as to increase its 

probability of success. The ability of this integrated approach to investment appraisal to generate 

information that can be used in the  redesign of a flawed project is perhaps its greatest contribution 

to decision making. 
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