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The New “Old” Approach to the
Economic Opportunity Cost of Capital

1. Introduction

In the practice of the conduct of the economic ajgat or cost-benefit analysis of
projects and programs in the public sector, theaah of defining the economic
opportunity cost of capitaHOCK) as a national parameter has become widely used.
This approach estimates the real (or inflation-si#jd) opportunity cost of capital as a
weighted average of the economic value of the foegdomestic investments and the
economic cost of additional domestic and foreignregs supplied to the economy as a
result of the capital markets responding to a gtajsing more capital funds over some
future long time horizon. This approach has had the strength of encougagsuse of
oneEOCK for all public sector project selection. It sinfigls communication, control
and calculation of thEOCK within the public sector of a country. As longths bulk of
projects that are being evaluated are not selfitimgy (ultimately paid for by the
revenues their services generate as in the proegatior), but rather are financed out of the
general revenues, this approach appeared souhé asarginal funds for these projects
arguably are sourced through the government goiniget capital markets for added
public sector borrowing.

The criticisms of the national parameter apprgaamarily focus on the lack of
risk adjustment of the singleOCK for the differential costs of risk of a project thre
economy, thereby either penalizing less risky mtsjer favoring more risky ones. The
EOCK as a single national parameter has come undetegf@a@ssure of criticism as
more governments have decentralized public sest@siments. This results in greater
private sector involvement in the risks and retdram public sector investment through
various partnership and regulatory approachesdrtbhtde private investment in public
sector ventures. The criticism also predated thevth in recent decades of the public
private partnership approach to the extent thaegowents were investing in commercial
ventures, actively or passively, or were takingisieas to affect the viability of
commercial businesses through guarantees, regudadiotax preferences. At the same
time, in the field of corporate finance, models amethods used to identify and measure
risk premiums have developed and become more wigsdg. This led to the realization
that the variation in the size of risk-adjusteccdimt rates for investments in different
sectors and countries was large and a signifieantt,often dominant, factor in evaluating
investments.

! The issues of the appropriate approach to estigngtie EOCK in this note is purely with in the aaxttof
the “Harberger” framework for the conduct of cosnbfit analysis of investment project — the weighte
average economic opportunity cost measured in diicr&grency units as the accounting numerairas It
not raising any of the issues of other frameworiagiother numeraires such as consumption valg8es.
for example, GP. Jenkins and AC Harberger, “MammaCost Benefit Analysis of Investment Decisions”
Chapter 12 for different discount rates appliedifferent analysis frameworks.
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While these criticisms of the national paramefgraach have been recognized
for some time, the difficulty in moving away fromig single-valu&eOCK has been as
much a practical estimation difficulty as a concgpbne. What is a feasible method to
correct theEOCK for the risk and other characteristics of theipalar project?

This paper presents a new approach to estimatelg@CK in a country for a
specific project that can be readily adopted armmbrssistent with and even strengthens
the overall framework for undertaking the apprafgbublic sector projects and
programs. The new approach will also be showrettold” in that it uses techniques
that have been adopted over recent decades altheaxy of Professor Harberger for
dealing with similar problems in the estimatiorttod economic opportunity cost of labor
where market wage rates are affected by job-relds&d as well as other differentials
arising from job and location specific conditionswill also provide a formulation of the
EOCK that is consistent with the general approach tmewic pricing: namely, any
economic price equals the market price plus exléies The note first lays out the
issues that cause concern with the single natjper@meter, second discusses the
alternative approaches, third gives the suggegiprbach and discusses it application in
different situations, and finally shows its strdmgin improving the distributional
analysis of investment projects.

2. Issues with a single-value@&OCK

There are three issues that raise concerns vathadtional parameter or single-
valuedEOCK:

Costs of risk of project

The first and largest in magnitude, as already raeatl above, is the lack of risk
adjustment for the risk factors related to a spepifoject, particularly the systematic
market or sector risk in the case of self-finangingjects’ The lack of appropriate
costing of risk can result in either overestimating economic value of a high-risk
project or undervaluing a low risk project. lingted that the typical estimate of the
EOCK excludes the costs of risk on the incremental ggv{except country risk on
foreign savings), but includes the risk premiumgpliait in the forgone product of capital
investments displaced. This means that the tyg@&K contains some element of
market risk such that it overcharges less riskylipiector projects in situations where
most of the capital is ultimately drawn from forgoinvestments.

Transactions cost of supplying capital to project

A second issue, but usually of less consequesdbeiissue of the differential
transactions costs in raising capital for a projéRaising capital has mobilization costs
that are contained in the market costs of capifalthe extent that a project has markedly
higher transaction costs implicit in its costs apital, as would typically be the case in

2 Self-financing projects are projects where theerexes from sale of the project services are adedoat
cover the full costs of the project over its lif€his includes private or commercial ventures gutated
utilities or infrastructure projects funded outusier charges, irrespective of whether the propaives
tax assistance or some public subsidy. In suchscde revenues will be subject to demand risks and
possible real price fluctuations.
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projects financed by the micro-finance sector goample, then using &0CK that
assumes these costs have not been incurred bgdheray over states the value of the
project. For most large scale projects, the ddffiéials in the costs of capital may be
closer to the market average except where largenipéxpenditures may be required to
organize project finance arrangements. In suskgdowever, these soft costs may be
built into the upfront capital investment cash flowsts and not be captured in a cost of
capital premium. While these transaction codedeitials may typically be of less
consequence, the new approach is designed to egpem’

Distribution of gains and losses in economy

The third issue that arises from a national patanigOCK is in the context of
conducting the distributional analysis of a projec€@onceptually, the net present value of
an investment from an economic perspective captheeaggregate net gain or loss
experienced by all stakeholders in the projecte distributional analysis identifies these
gains and losses to the stakeholders. The finemefea project are always key
stakeholders and the gain or loss that they expdloe NPV based on their weighted
average risk-adjusted discount rate. At the same the capital invested in the project
needs to generate positive externalities to offseexternalities forgone by the economy
by investing capital in this particular project. hdh theEOCK does not capture the costs
of risk and transaction costs actually born byfthanciers, then the difference between
their cost of capital and tHeOCK does not capture properly the externalities foegion
the project that need to be offset by the projgtgraalities. For example, if the real
private cost of capital is 15%, say, because df higk and capital mobilization costs,
this cost may exceed a natioBdDCK of 11%, say, which contains the tax and other
externalities incurred by the economy. The meanbirte difference between the
private and economic costs of capital is then tedrc This issue will be returned to
again once the new method has been discussedrfoeioavy.

3. Two approaches to adjusting the EOCK

Two approaches can be taken to adjusting an ecananmce when market prices
differ because of compensating differentials fekitransaction costs and other related
features between two market situations as oftenrsdo labor and capital markets. For
example, the market wages at the factory gatenforjobs may differ because of
different risks inherit in doing the two jobs, betrelative attractiveness of the different
work or location conditions, or the different cosfcommuting to the two jobs, and so
on. Similarly, the costs of capital can vary bedawénancial investment opportunities
because of differences in risks or capital mobiimacosts. In labor markets, one
approach to estimating the economic cost of labto systematically make adjustments
for all the differential conditions plus the fis@tternalities (taxes, and unemployment
and social security contributions and benefitspMeen the new jobs and jobs from which
labor is sourced.

% Note that the focus here is on transaction cdfgrdntials within a country. Large transactiorsco
differentials exist between countries reflecting tachnical efficiency and regulatory cost differes
between the capital markets of countries. Muctihese differentials are often captured as patef t
country risk premium of a particular country relatito the least risky countries.
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The second and more elegant approach to estinthgngconomic opportunity
cost of labor is referred to as thgply price of labor approach. See for example,
Harberger (1972)and Jenkins and Harberger, ChapteP 13n this approach, the
competitive market gross wage rate for the newgetgpb is taken as the starting point.
As long as this market wage can be taken as the vedg that is just sufficient to attract
workers to the new job, it must offset all the cemgating differentials between the new
job and labor market alternatives internalizechim workers decisions. If it is a riskier
and more unattractive job, then the higher wagenequired to attract workers should be
just sufficient to offset these added costs ofjthee By contrast, if the job has more
attractive features the minimum wage rate requioeattract workers may be lower than
those in the alternatives. The minimum supply evigrefore offsets for all the
different features between jobs and leaves worikelifferent between them. Hence, a
lower supply wage can be taken as economicallyedgnt to forgoing a higher paying
job because of the compensating differentials betvike jobs. To get the economic
costs of hiring workers into the new job, the syppice approach takes this minimum
supply wage and then adjusts it for the fiscaledéhtials (or tax, unemployment and
social security differentials) between the projebtand the alternative jobs from which
workers are ultimately sourced. Another way ofistathiseconomic cost of laboiis
that it is theminimum or competitive supply wageplusthe economic externalities.

In the capital markets, the first approach of mglafi the adjustments for
compensating differentials plus other externalitiesld be followed. This requires
subtracting out all the cost of risk saved on itwest forgone and adding them to the
added savings induced into the market plus thedaddsts associated with the specific
project financed. One such approach is to dermeighted averageOCK removing
the systematic risk saved on the forgone investsn@md adding back the systematic risk
associated with the project. This approach leads“tisk adjusted” nation& OCK to
which the systematic risk has to be ad@ddtlis not entirely satisfactory as it does not
deal with the full range of costs of risk or capitebilization costs associated with a
project.

The second approach of the minimum supply price phkiernalities holds more
promise of generality, flexibility and practicalityAs with the economic opportunity cost
of labor, the minimum supply price in capital magkes the minimum cost of capital
required in a competitive market by the financ@frghe investment project. This
minimum required rate of return by financiers woatijust for all the differential costs of
risk and capital mobilization that would make thiewiifferent between financing the
project and alternative investments in the econant/withdrawing their savings from
the capital market of the economy. Hence, it ioity captures all the compensating

* Arnold C. Harberger, Project Evaluation, Chicadaiversity of Chicago Press (1972), Chap 7, “On the
Social Opportunity Cost of Labor.”

® G.P. Jenkins and AC Harbergeévlanual on Cost Benefit Analysis of Investment Decisions, Chapter 13,
“The economic opportunity cost of labor”

® This approach is discussed in G. Glenday, “Econddpiportunity Cost of Capital: Financing
Infrastructure in Emerging Markets”, a paper prepdor the Inter-American Development Bank , June
2003 (mimeo)
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differentials for the specific project without eiqilly having to analyze and account for
them. On the other hand, in the case of a longmuestment, given the general
fungibility of funds over the long run, the extelibaassociated with the long run
investment of capital in an economy can be takdretmore a function of the
characteristics of the economy rather than theeptajself. Hence, the externality per
unit of capital invested over the long run cantmmught of as a national parameter. This
approach to estimating tl#OCK captures the specific characteristics of the ptojec
financed as well as the general externalitiesragifiom the long run use of capital funds
by the project. Th&OCK then differentiates between non-self financingguts, which
are financed by general government revenues, difirencing projects in different
sectors of the economy and the other project-Spethfiracteristics that may cause added
costs to the financiers. At the same time, expleaognition is made of the externalities
arising from using capital funds. The formulatisralso consistent with the general
specification of economic prices, namely, theytagesum of the financial or market
prices of the project plus externalities per unit.

4. Simple derivation and specification oEOCK

The supply price approach can be seen to bestensiwith the standard
economic pricing model in competitive markets vathingle price, that is, markets that
contain no compensating differentials for the magaod or resource traded. Consider a
capital market with all costs of capital equal tsiragle market interest ratig,” Capital
investments are subject to a uniform income tatheir returns at tax rate such that all
investments have to generate a gross-of-tax r@investment ofg = i/(1-t. ). If iy
= 7% (real or inflation-adjusted rate) aRe-25%, 7£ =9.33%. On top of this gross-of-tax
return the products of capital investment yieldrect taxes that have to be paid for by
the consumers or users of the products. Theseettidaxes become part of the economic
return on the investment so that the gross retarmeestments becomes
m=in/(1-t) (1+t) wheret; is the effective indirect tax rate expressed netdb the
gross-of-tax return on investméhtf t; = 15.4%, thenr= 10.77%. Alternatively, this
gross return to the economy could be expresserFagnt tq), wherety is the tax
generated per unit of capital investedq ot i, (tc +t)/(1-t; ). For the parameter values
in this examplety =2.33% + 1.43% = 3.77%. Savers in this capital reiaake willing to
supply capital based on their net-of-tax returns ®iy, (1- t,) wheret, is the income tax
rate charged on personal savings, ¥ 15%, therr =5.95%. Alternatively, this can be
expressed as= (im- ts), wherets is the tax generated per unit of capital saveld iy t,
=1.05%. TheEOCK of the capital used by a project under the stahdaighted
average formulation is the economic cost of shamapital coming from forgone
investments, where is the share from forgone investments that woalketearnedr

" All interest rates are expressed here on a raaflation-adjusted basis.
8 An estimate of; can be gained from the share of indirect taxeibated to capital
((VAK/TVA)*(Indirect Tax)) relative to the net-of-gpreciation value added earned by capital (NVAK) o
ti= ((VAK/TVA)*(Indirect Taxes))/NVAK = VAK/NVAK*(Ind irect Taxes)/TVA = f¢ + d)/ 5z {Indirect
Taxes)/TVA whered= depreciation rate and TVA = total value adde&GBP at factor cost. If (Indirect
Taxes)/TVA = 10%,d= 5%, andrg =9.33%., ther;= 15.4%
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and the economic cost of the share coming frormgayiwheraw®= (1- w? is the share
from added savings at the cosbr

EOCK = of'm+w'r
o1+t )
= | 1-t
w"lml_tc+af|m( >) W

= (i, +t,)+ (i, —t.)
+ wdtd +ws(_ts)

= |m
The expressions for tHeOCK in (1) above show the equivalence of different
ways of expressing treOCK given the assumptions about the capital markdten t
economy made above. The initial expressiomdfr+ w®, or the weighted average of
the economic value of the forgone product of chjita the cost of additional savings
supplied characterizes the traditional approaastonatingeOCK as a national
parameter. Taking® = 0.75, therEOCK = 0.75*10.77% +0.25*5.95% = 9.6%. The
final equivalent expression dffwy + w(-ty)) gives the same value BOCK, or
EOCK = 7% +(0.75*3.77% + 0.25*-1.05%) = 7%+ 2.6% = 9.6%6t breaks out the
components in a different way that are importarthlfiiom an estimation point of view
and from a “reinterpretation” of the meaning of deemponents of thEOCK to allow for
the direct re-entry of issues of the costs of asl transaction costs back into the
estimation of thé&cOCK. Importantly, the final expression breaks outphgate market
cost of capital or interest rate from the econoexiternalities of using capital in a project.
In addition, the two components are expressedrateger unit of capital — in the simple
example, 7% for the private market cost of cagitad 2.6% as the economic externality
per unit of capital, which, in this simple casgresents the net forgone taxes in the rest
of the economy by using the capital in the parécproject under consideration. The
proposed new approach focuses on each componemagtdp, namely, the minimum
required rate of return by the investors and tlmemic externality.

Minimum required private rate of return

First, the assumptions above assume that all ¢aptifze same and earns the
same return or costs the same per unit. Thieearlgla gross over simplification of
capital markets that mobilizes capital at varyiogts and invests across many
investments with varying costs of risk arising frammariety of factors: liquidity of the
investment, inflation and exchange rate or currersly industry or systematic risk,
project specific risk and country risk. All thesek factors result in persistent and large
differences in rates of return across investmemtscauntries. At the same time any
particular investment is typically financed by & gkdifferent financiers through
different types of debt and equity instruments thesdr different shares of the risk
inherent in the project. In a competitive markieis expected that suppliers of capital,
both domestic and foreign, will seek the highesimres on supplying capital to
investments with a given risk characteristics, wiptoject owners or sponsors will be
seeking the lowest cost of capital and will seektba lowest cost of mix of capital. In a
competitive market, on the marginal investment wgeet the return and the cost of
capital to converge. In addition, we expect adl fitayers in the market to be reallocating
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their investments across all the investment oppdrés to their own net benefit given
the returns and risks perceived across all investimgportunities. Hence, when a new
project is brought into the market to be finanadsting financiers have to make their
judgments about the risk characteristics of the peject and how it fits into their
portfolios, and based on this, decide upon how thee off the new with existing
investment opportunities. Hence, they decide upemminimum returns they require
from the new project for different types of debtlanvestment instruments available to
invest in the new project. The importance of tumpetitive private capital market
assumption is that this trade-off and pricing pesceesults in investors internalizing or
taking into account all the risk and transactiostabfferentials between the new and
existing investment opportunities. Hence, theimum price of capital that private
investors require to be willing to supply capitald project, takes into account the costs
of investing in the particular project and leavesnh at least as well off as investing in
the alternative opportunities. From an economispective, this allows the minimum
supply price of capital terms to capture the ecaoarost borne by the private investors
including differentials in the costs of risk andrtsactions.

The implications of the above are that the comipetidr minimum required rate
of return becomes the first component of H@CK and this component captures the
added costs of risk and transaction costs of supplyapital to the project. Importantly,
from an economic perspective, the capital investede total capital investment. The
relevant cost of capital is therefore the weigtdedrage cost of capitalJACC) where
all the components are being priced at their mimmswpply prices. For a project being
financed in a competitive market the actw#ACC ° can be used in tHEOCK. This
includes an estimate of the minimum required rehyrequity holders, which may
require some sophisticated or difficult estimatehaf cost of equity for projects outside
of well developed capital markets. There are frages that should be noted where the
interpretation of, as the competitiveV/ACC needs some added considerations:

a. If capital funds are raised by the project in a non-cmpetitive situation
(possibly a regulated market or non-arms lengtestment) such that the
whole or parts of the&VACC are above the minimum required by private
investors in a competitive market, then the priempums should be removed
from theWACC in the economic and financial analyses, unles#itjeer
costs of capital arise from added risk or transactiost incurred by the
specific investors. In the former case, the finarscgain a windfall, but in the
latter, the economy loses by the added costs ajrapetitive financing. This
case is elaborated on below in the distributionalysis.

b. If part of thecapital funds are subsidized or at concessional ra$ then
unless these are external funds that are compligelyo the particular project
(they have no possible alternatives available esuis the economy), the
subsidy element should be added back inta/fA&C in the economic
analysis, but not in the financial analysis. la thstributional analysis, this

° Note that WACC here includes the full or grossaf-interest rates. It is not adjusted for anyshield
from tax deductibility of interest expenditures wihiare already taken into account in the cash flows
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will be recognized as a transfer to the project ensrirom the payers of the
subsidy (typically the government).

c. If the project is financed by and wholly owned by a goverment such that
themarginal capital finance is coming from the generabudget, then aside
from the considerations in “b” where a share ofithestment is financed
with a concessional loan, the financial opportucitgt of capital for a
government investment is taken as the long-ternmolong cost of the
government which would contain the country risknpitgm on sovereign debt.
The economic opportunity cost of such budget fireangrojects would
effectively become the long-term borrowing costref government plus the
economic externality of capitallhisimplies an effectively constant EOCK
for budget financed public sector projects. Where the government is
assuming large risks relative to the size of isbugces, however, then project
risk premiums should also be included or the chshisf adjusted to reflect
these risks.

d. If a public sector project receives user chargeshen a market systematic
risk (beta) premium should be included in the munmmsupply price of
capital. As beta’s are typically estimated for tost of equity, the equity beta
should be adjusted for (i) the share of equityritiag or (1€), whered is the
share of debt financing to obtain an asset beth(igrthe share of the total
cost covered by the user chargeipor the share of the market premium
included should be (tl}ug, wheregis the equity beta for the type or sector of
the project. For pure budget financed projetisnt=0 and case “c” above
occurs, whereas for fully commercialized projeats] and the full premium
for systematic risk becomes included.

Economic externality per unit of capital

The second component of tB©CK is the aggregate economic externality arising
from the use of capital funds in the project. Frameconomic perspective, the capital
funds used by a project come from three basic ssuré share of the capital is sourced
from forgone investmentgy®) as the market cost of capital increases; andesHesm
increased domestic savings) and from increased foreign savinga” in response to
higher market returns. Compared to the simpleraptions presented in (1) above it is
recognized that within these sources of capitahaaieket segments with different degrees
of responsiveness to changes in the rates of ranarhat different segments face
different tax rates. The estimation of these Wegnd the different tax and other
distortions essentially follows the same logic amethodology as used in the traditional
estimates oEOCK as shown in the first expression in (1) above, pkt®at here the
externalities are separated out from the econoetiems of forgone investments and
economic costs of the added domestic and foreigimgs The unbundling of the
externalities in some situations simplifies and s@omplicates estimation of the
externalities, but importantly once an estimateldieen made of the economic
externalities it can be considered as a nationa@mpater. While different investment
projects generate different risks and differenestment instrument bear different
amounts of risk, given the long-run fungibility mioney and the interconnectedness of
capital markets, that aside from the differenti@mpiums that are paid for using capital in
different uses, the long run response of the ecgrtomemoving marginal capital funds
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into a project is independent of the use of thelfun This means that the economic
externality per unit of capital from using capifahds can be regarded as a national
parameter. Given this is an external cost suffésethe economy, the use of the funds
in the project needs to earn internal and extesugiluses sufficient to offset this loss.
This balance is discussed further in the distrdnal analysis below.

The estimation of the economic externality per ohitapital needs to follow the
same structure as the traditional estimation oBOEK except the focus is only on
adding up the net economic externalities arisingifusing capital funds over the long
term. The added savings are drawn from differentees S;, which is the existing value
of savings of that type that responds to increasetgrns according to a long-run (or
stock adjustment) price elasticity of suppgyj,. Savings could be drawn from national

sources (personal, corporate and government sgyings from foreign sources as debt
or equity. Sis the total savings available in the economymilarly, capital is drawn

from forgone investment in different sectdssdepending upon how responsive
investment in a sector is to increases in the @bsapital as captured by the long-run (or
stock-adjustment) price elasticity of demand fcmeisstment,n;j . Investment could be
displaced from private, corporate and non-corpdratestment in the primary, secondary
and tertiary sectors or from public sector investtael is the total investment in the

economy and equa$s If the externalities in each savings and investiisector per unit
of capital ares andg, respectively, then tHEOCK can be expressed as

leaiS(s /S)e —len}’(l i 1S)e,
i= j=

EOCK = if + — n
> E(S1S)-2n(1,19)
i=1 j=1
(2)
or
EOCK = i’ + DY afe+> dale
i=1 =1
where
(S /S
o= (S/8)
> £(S19) -2 ni(1,19)
i=1 j=1
TS
(S 1S)-2n(1,19)
i=1 j=1
3)
Herei!. is the minimum competitive supply price of capitaWACC of the

project. On the demand side, the externalityny sectorg, allowing for income tax
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rate,tc, tax-deductible taxes on property valuesyef, per unit of capital, and indirect
taxes earned on the gross-of-tax return on cagiitdie rate of *° then the externality
per unit of capital investment is

(1+ti)(1_tc) + im(ti + tc)
1-t,

t
e = tdj prop

(4)

Note that here the tax rates in all investmentaeare taken to be equal. In practice, tax
rates may vary by sector. In addition, in somentoes, significant monopoly premiums
may be earned in sectors where entry is regulateekstricted, or some sectors may
receive significant subsidies either as financehsfers, tax breaks or as underpriced or
subsidized inputs. Monopoly premiums per unitnveistment would need to be added to
the unit externality but removed from the supplig@iof capital, while subsidies per unit
of investment subtracted from the unit externaligyerated by a sector.

On the supply side, two major sources of capitalrational and foreign savings.
Taking private savings out of total national sagiag being price responsive to returns
on its investment opportunities, the externalitthis tax gain (hence, a reduction in the
EOCK) or the average return on market investmenis)(multiplied by the effective tax
rate on these investmentg)( Foreign savings that is responsive to changése
domestic market returns (these exclude unresporapial flows such concessional
loans to governments or fixed interest rate loaag)generate tax gains to the extent that
withholding taxes are charged on repatriated fuhdscan also generate losses to the
country to the extent that foreign savers earndrgaturns on their infra-marginal
savings as interest rates rise in the domestic eharkesponse to the added demand for
capital funds. The marginal economic cost of fgmezapital becomes

if@-t, )@+ ¢/£f) wherei | is the market price of foreign savings, is the effective

withholding tax rateg is the price responsive share of foreign saviagd,&; is the
price elasticity of supply of foreign savings. kenthe externality has two parts: a tax
gain, (-t,.i ), and the loss of surplus to foreign savé,{;s(l—twh)qz/ei . Importantly,
this externalitydeclines as the price elasticity of foreign savings incesaut at the
same time, the share of the overall economic ealiéyrof using capital that arises from

the cost of added foreign savingsreases. In an open economy faced by a fixed price
of foreign savings, this share approaches 100%danmdnates th&OCK which in the

limit becomesi | (L-t,,, ) assuming,, includes any project-related risks and transaction
costs. At the other extreme, in a closed or higkeountry, this external cost of foreign
savings per unit of capitalses as €; declines, but its share of the overall externaligo
declines. In such cases, the externalities related toofloegnvestments tend to dominate.

10 with taxes on the capital value of property @t ¢fffective rate atfrop and with these taxes being
deductible from income taxes, the gross-of-incom @roperty tax return earned by investments besome

T = (i + e (1)) /- t,)
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Some hypothetical examples of estimates of the@oanexternality per unit of
capital invested are provided below in Table 1tfwee countries in different country risk
ranges. To estimate the externalities three makéeECs are used at 6% for a very low
risk country, 9% for a moderate to low risk countagd 12% for a high to very high risk
country. For simplicity all countries are assunetiave the same effective tax ratgs:

=25%, torop = 0.5%,t, = 15%, t,,, =5%, and indirect taxes of 10% of total value addéd

In the investment sectors 85% of investment isridkebe responsive to changes in
market costs of capital at a price elasticity ahded of -1. On the savings side, 70% of
total savings is national savings that is respanivrates of return with a price elasticity
of supply of 0.3. For a high risk country, 20%fafeign savings is responsive to market
rates of return at a price elasticity of supplyLpfor the moderate risk country, 40% is
responsive to market rates of return at a pricstielty of supply of 3; and for the very
low risk country, 60% is price responsive at a @etasticity of supply of 6. This means
that high returns to foreign savers result in aemality being earned by foreign savers
in the high risk country of some 2.3% per unit apital, but forms only 16% of the
source of capital or an externality of only 0.4% pait of capital invested. By contrast,
in the very low risk country the foreign saversezrtility falls to 0.6%, but foreign
savings form 77% of the source of capital, or Og&unit invested. The very low risk
country is taken to have an open capital marketighaighly integrated in the global
capital market making for high international capitebility in response to changing
rates of return. By contrast the high risk couttag an open capital market, but is poorly
integrated into the global capital market causingtéd capital mobility.

In the high risk country, tax externalities areosifive 6.6% of forgone
investments, but are -1.8% from taxes on addedmatsavings and -0.6% on added
taxes on foreign savings. The combined tax exliéyna 4.1% per unit of capital. In the
very low risk country, the tax externality on forgoinvestment is 3.8%, while on added
national savings, it is -0.9%, and on added fore@vings, it is -0.3% giving a combined
tax externality of 0.4% per unit of capital inveskte

" Following footnote 8t; is 15.01% for a very low risk country, 13.95% fomaderate to low risk
country, and 13.01% for a high to very high riskicoy
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Table 1. Hypothetical illustrative examples of egtates of
Economic Externality per unit of capital

Country risk High/ Very| Moderate/| Very Low
High Low
Market WAAC 12% 9% 6%
Elasticity of supply of
foreign savings 1 3 6
Shares of capital from
Investment 67% 38% 18%
National savings 17% 9% 5%
Foreign Savings 16% 53% 77%
Sector externality:

Investment taxes 6.6% 5.2% 3.8%
National savings taxes -1.8% -1.4% -0.9%
Foreign savings taxes -0.6% -0.5% -0.3%
Foreign savers surplus 5.7% 1.1% 0.6%

Tax externality 4.1% 1.6% 0.4%
Foreign savers externality 0.4% 0.6% 0.4%
Economic Externality per

unit of capital 4.4% 2.2% 0.8%

For the three hypothetical countries, the combiemmhomic externalities are
4.4% per unit of capital invested in the high mskintry, 2.2% in the moderate to low
risk country and 0.8% in the very low risk countfis illustrates the importance of
openness and country risk in determining the ecanexternality from capital
investment. In practice, actual countries wikd@omewhat different economic, tax and
capital market structures that will yield their oestimates of the national parameter that
measures theconomic externality per unit of capital investedn projects in the
country. This national parameter, however, can bk expected to change over time as
the economic structure, tax policy, tax effectivenand capital markets develop and as
such should be estimated on a prospective basis.

The economic externality from capital investmerthisn added to the minimum
supply price of total capital or the minimum conifpe WACC of the project,’. , to get
the EOCK for the project as in expressions (2) or (3) akovestimate th&OCK as:

EOCK = i}

.+ [Economic externality per unit of capital (5)

The minimum supply price of capital to the projéict,) will capture the country
risk, project risk and industry or market risk preams and transaction costs in
mobilizing capital for the project. If the projesta non-self-financing project, that is it is
financed out of the general budget revenues, thesupply price of capital would be the

long-term cost of market borrowing by the governmeiich would include any country
13 The new approach to EOCK



risk premium on sovereign debt. Where projectsvarg large relative to the revenue
capacity of a country, then project risk shoulddie reflected either i), in theEOCK

or as risk adjustments to the cash flows. If ggmtas self-financing or commercial, then
the systematic industry risk premium needs to blided ini? . *2

min *

5. Implications of new approach to distributional analysis

Distributional analysis is critical to understanglihe gains and losses to the
various stakeholders or parties involved in or@#d by the operations of a project.
Economic analysis aggregates all the winners asel$ato give an aggregate net benefit
or net present valu&PV) for all these stakeholders or interested ancctdteparties.
Distributional analysis, by contrast, breaks oet tiet benefits dlPV of each group of
stakeholders. Key stakeholders include the firamsdithe equity holders or sponsors and
the debt holders), government as a tax collectdrpaiavider of subsidies, consumers,
suppliers, labor and other parties positively ayaievely affected by environmental
impacts, as examples.

Distributional analysis typically expands the nedbeomic benefit that is
internalized in the project accounts to an econ@urspective. It takes the net benefits
accruing to the debt and equity holders and adtlsaiexternal net benefits accruing to
the government, consumers, and other stakehold@&msan annual basis the economic net
benefits ENB) can be taken to be equal to the financial orgte\net benefitsPNB) of
the project plus the sum of all the external casis benefits, or in any year t:

ENB, = PNB, + > external NB,, (6)

Given this identity holds in every year, then itd=oif all of its components are
discounted to the present by the same discounor&®CK. In that case the present
value of the present value of tB&IB discounted at thEOCK gives the net present value

econ

of the project from the economic perspectiPV S35, ) or

N PVI;E)OC?K = N PVEt((J;éip + z PVEXtEOCK i (7)

12 Bailey and Jensen (1972) developed a risk-adjustesion of the Harberger weighted-aver&gaCK
that is somewhat analogous to the formulation ptesehere, but also has some fundamental diffesence
Bailey and Jensen proposed an EOCK composed sk-draeEOCK plus a risk adjustment component
that reflected the systematic risk of the new itwesnt project. This formulation results in the italp
market externalities in theOCK from the new project absorbing capital funds fratimer uses being a
function of the riskiness of the new project ratthem being independent of the riskiness of the new
project. The new approach presented in this psggarates the foregone externality of using cafutals
from the riskiness of the new project. It alsowai for a wider range of types of risk and transast costs
(not just systematic or market risk) to be recogdiin the supply of capital to the new projecte Bailey,
Martin J. and Michael C. Jensen, “Risk and the @ist Rate for Public Investment,” in Michael C. Sem
(ed.), Studies in the Theory of Capital MarketsyN\¢ork: Praeger, 1972
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The first right-hand side term gives the financiat cash flows to the total capital
investment discounted by tEOCK and the second term sums up the external codts an
benefit flows arising from the project discountgdtbe EOCK. Typically, these
externalities would include the added consumerlgsrmaptured by project beneficiaries
(particularly in public sector projects deliverisgrvices at no or low prices), and the tax
externalities from the direct taxes paid by thggmband the indirect taxes arising from
the net production of foreign exchange or the metipcts or services delivered by the
project. Now, while this expression for the disttion of the aggregate losses and gains
is correct and useful in checking the consistenape overall analysis, it does not show
the actual gains and losses to certain key staélet®l Critically, the actual gains and
losses of the financiers can only be capturedeiir thctual values are included. To do
this (7) is transformed first by adding and suldirerthe net present value expected by
the project financiers from the expected total déshis of the project discounted by their

WACC (NPV, &), Initially, assume the financiers are operatimgompetitive capital

markets and theW/ACC is the minimum private supply cost of capital faptf, .
Hence, (7) becomes

NPVEZG = NPV +(NPVEZP - NPV ) + > PVEXteoo; (8)
The first right-hand term now captures the achadlbenefits (surplus or loss)
going to the financiers. What is the meaning efsacond term, the difference between

the same project cash flows from the total capiéaibpective discounted by tBOCK
and byi® ? From expression for ti&OCK in (5) above, this difference in the second

min
term measures the forgone economic externalitiesethby investing capital in the
project. This precise interpretation of this tesnmy arises under the new approach to the
EOCK that adjusts th&OCK for the costs of risk and capital mobilization saation
costs related to the project investment. It iseful result as it allows the forgone
externalities (typically, largely taxes) to be cargd with the surplus made by the
project and the externalities captured by the guvent (often largely taxes) and by
consumers and other stakeholders. For examptasies where a project gets a tax
holiday it allows a comparison of this tax forgdmethe government (both directly
through the tax holiday and indirectly by the useapital) with the surplus captured by
the project and the direct and indirect tax extiéiaa going to the government. This
allows important questions to be answered suchhegher the tax holiday was needed by
the project or whether the government suffers dasstof tax revenues. To go further
and explore the distribution of the gains and legsam a project that provides public
services at no or low user charges as well as edsexe project financiers are not facing
competitive market conditions (by, for example, ingvaccess to low-interest rate debt),
further expansion of expression (8) is desirable defore doing that it is useful to gain
insights into this expression for simple privatetseinvestments.

Private sector projects

Consider an investment of 100 in a commercialgutajhat yields perpetuities of
6 to the private financiers and direct tax extatiesl of 4 (all in a constant price terms.)
The private cost of capital is 6% and the econ@rternality per unit of capital
investment is 4% (primarily forgone taxes), anddeeficOCK = 10%. Clearly, this
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project is marginal from both private and econopecspectives, or
NPV = -100+6/6% =0 and NPV G5 =-100+10/10% = 0. The private fanciers

min

are just indifferent to taking on this marginal @stment.

If the distribution of the gains and losses is exgdl using the consistency
expression (7), then it is not clear that the gevavestors actually break-even.

According to (7), NPV & = (-100+ 6/10%) + (4/10%) = -40+40=0, whereas

expression (8) shows that the private investorakaeen, that the economy forgoes 40 in
externalities by investing 100 in the project, the project generates 40 in direct tax
externalities so that the economy also breaks evemgain further insights into the
second term in expression (8) it is useful exptiesssimple investment in more general
terms.

Letp equal a private perpetuity captured by the pritiatenciers ext equal the
annual direct economic externality generated byritiestment, ané gives the rate of

forgone economic externalities, e= EOCK —iP in terms of expression (5) above.

min

Now expression (8) for the 100 investment becomes

NPV o = (=100+ p/if ) +[-100+ p/ EOCK - (-100+ p/iPF )] + (ext / EOCK)

or
NPV ok = (-100+ p/ik ) +[(p/ik. )(—e/ EOCK)] + (ext/ EOCK) 9

min

Now for a marginal private investmerp/iy = 100 NPV “® = 0, then

NPV = +(-100e/ EOCK) + (ext / EOCK) (10)

or the project needs to generate direct exteraal{such as added direct taxes) at a rate as
fast as economic externalities are forgoneskdfl00> e) for it to be economically

attractive orNPV 5 = 0 In the simple example above, the forgone exiitiemare
-40 that are offset by the direct externalitiesegated of 40.

If the private investors expect to capture a sigr NPV *“? > Osuch that

p —€
™ EOCK
as the economy now loses access to the surplusredgiy the private investors. These
forgone externalities are offset by both the swsgaptured by the private investors and
the direct externalities. To illustrate, stayinghathe same simple investment as an
illustration, assume that the private perpetuity@ases from 6 to 7.2, but otherwise
generates the same perpetual externality of 4mK€),

p/if >100, then the forgone externalitiép/i

min

) increase over those in (10),
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- 4%
10%
20 + (-48 + (40 (11)
= 12
Note that the forgone externalities have incredsed -40 to -48, but in this case the
private gains are 20 and more than offset thiseamed external loss of 48. Importantly,

the external loss on the capital invested increbgeake financiers surplus of 20 times the
externality forgone per unit of capital or 20*49%8=

NPV = (~100+ 7.2/6%) + (7.2/6%

)+ (4/10%)

What if the government offered the marginal ingest tax break that increased
the private perpetuity by 2.4 from 6 to 8.4, bus tiax break cuts the direct annual
externality generated by the project by the sameustnfrom 4 to 1.6? Again using (9),

-4%
10%
= (@0 + (-56) + (16 (12)
= 0
In this case, the tax break transfers added 4i0etptivate investors’ gains raising
NPV to 40 at the expense of a loss of direct extetfealof 24 (=40 —16) and

min

NPV = (-100+ 84/6%) + (84/6% ——) + (16/10%)

indirectly losing an added 16 (=56-40) such tN&RV %, is reduced to zero (= +40 — 16
—24)). Note that the added forgone externalityle capital is 40*4% or 16.

Public Sector Projects

In the case of many public sector projects, tlogeot service is delivered at no or
a low user charge such that from a financial petspethe project is financially
unattractive and requires significant governmebt/sations from general tax revenues.
From the economic perspective, the external gaitise users of the service need to be
high enough to offset the financial losses anda@hgr external net economic losses. In
such projects, it becomes important to be abldeatify the service beneficiaries and
how much they gain separately from other exteriealitypically due to tax distortions.
To do this expression (8) is expanded to recoghigenet benefits or losses by the
various external stakeholders as follows:

NPVos = NPV +(NPVEEE - NPV )+ 3 PVEXt,  +> (PVEXtgoq; — PVEXt, )
min ] min? j

min min?

(13)

Here, the first and third right-hand terms captheeactual present value of the gains or
losses experienced by the financiers and by thermadtstakeholders, respectively. The
second and fourth right-hand terms capture theofoegexternalities (mainly tax related)
arising from the capital investment adjusted far ttansfers of surplus between
stakeholders caused by the project.
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A simple water supply project is used as an itatgin. A government water
agency invests 100 in a water supply project andrsperpetual annual operating and
maintenance costs of 10 each year in constantspritesupplies the water services free
of charge such that the gain to the consumerpé&@etual benefit of 25. This external
gain forms the first externality. The operati@am&l maintenance are financed by
government revenues and the economy suffers tleenatteconomic cost of raising these
public funds annually of 20% of the revend@sThis results in the second externality of
a perpetual cost of 2 each year. This is theilossarket surplus or dead weight loss

suffered by the private sector as taxpayers. Tivate or financial cost of capital {,)

is 6%. With forgone economic externalities of 4k EOCK is 10%. For simplicity
sake, it is assumed that all the stakeholders tie/eame discount rate as the project
financiers. Table 2 shows this water supply investt project from the financial,
economic and distributive perspectives.

Box A of Table 2 gives the regular financial amd@omic appraisal of the
project. It shows that financially, the governmepbnsored water agency invests 100
and incurs perpetual annual costs of 10 to mairaadtoperate the project. From a

financial perspective, th&lPV ;" = -100-10/6% = -266.7.  From an economic

min

perspective, thaNPV 55 =-100+ (25—-10-2)/10% = 30.

Box B of Table 2 applies expression (7) to chéekdonsistency of the analysis.
The present value at EOCK of the externalitiehefproject experienced by the
consumers and private sector as taxpayers amo#2510% -2/10%) or 230, and the
present value of the costs of the water agency atrtoy(100+10/10%) or 200, so that

the difference is theNPV 55 =230-200= 30

Box C of Table 2 applies expression (11) to prewuite distributive analysis,
while Box D regroups the gains and losses so esctagnize the actual gains and losses.
Now, the present value of the actual gain to coresans 416.7 (which exceeds the gain
to the economy of 250). The gain to consumersdsiced by the present values of the
loss of the private sector from the economic cost® public funds used to finance the
operations and maintenance (-33.3), the finanogd bf the water supply agency (-
266.7), and the net economic externality forgomeubh the use of the capital funds
adjusted for the changes in stakeholder surpluse&. 7-166.7+13.3=-86.7). Again,
these add up to the overall present value of thec@nomic gain of 30. Box D also
presents the distribution of these gains and logsesmnualized amounts (rather than
present values). The annual consumer gain of B&disced by the economic cost of
public funds (-2), the rental and operating coghefwater supply agency (-16) and the
forgone externality on the capital invested (-4M@g a net economic gain of 3 per year
(or 30 in present value terms.)

13 The marginal economic cost of public funds is takere to be 20%.
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Table 2. Finacial, economic and distributional aalysis of a public sector water supply project

Private or financial discount rate (priv) 6%
Economic discount rate (EOCK) 10% Present values (PV) at
6% 10%
Operations
Construction period

A. Project appraisal period (perpetual) Financial Economic
Benefits

Economic benefit of free water (Ext 1) 25 416.7 259
Costs

Capital cost 100 10( 10¢

Operating and maintenace costs 10 166.7 10

Cost of public funds (Ext 2) 2 33.3 2

NPV consumers (Ext 1) - NPV priv sector (Ext 2) 383.3 230.

NPV water suppliers (total capital investment perspctive; -266.7 -200.d

NPV economic 30
B. Consistency chec

NPV total capital at EOCK -200.4

NPV Ext (1+2) at EOC 230.(

NPV econ at EOCK 30.C
C. Distribution of gains and losse

NPV water suppliers (tot cap) at priv -266.7

NPV water suppliers (tot cap) at EOCK - same at pri 66.7

NPV consumers (Ext) at priv 416.7

NPV consumers (Ext) at EOCK - same at priv -166.7

NPV priv sector (Ext 2) at priv -33.3

NPV priv sector (Ext 2) at EOCK - same at | 18,8

NPV econ at EOCk 30.C

Annual net

D. Distribution of actual gains and losses benefits Present values

Consumers (Ext 1) 25 416.7

Private sector (Ext 2) -2 -33.3

Government as sponsor or agency (investor & opgrato -16 -266.7

Government as receiver of reve -4 -86.7

Economy 3 30.C

Uncompetitive financing

Further refinements can be added to the distribatianalysis in cases of
uncompetitive financing of a project. Two comnsituations arise. The first, and
possibly more common situation, is that of the @cbpwners or sponsors getting access
to low-interest rate loans. Usually, this arigdgere some national or multi-national
agency either provides below-market interest @d@$ or provides loan guarantees that
lower interest rates. The second situation is eltiee equity holders have above market
costs of capital. This may arise where a goverrnnsesawvarding a contract or concession
in an uncompetitive fashion.

Low interest rate loan

To analyze the effects of a low-interest rate loase, the first step is recognize
the cash flows to total capital are allocated wdtiferent equity and debt holders.
Typically, where debt is supplied at a competitivarket interest rate, it is taken that the
debt holders just cover their costs and receive met present value (or the net present
value of the debt holders’ cash flows is zero atittierest rate paid on the debt or

NPV =0.) This means that all thresidualgains and losses from the project go to the
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equity holders oNPV ;" = NPV 2l or thenet cash flows to the equity holders

discounted at their discount rate or supply pricequity** In the case of a project
receiving guaranteed, concessional or subsidizbt bewever, the proje®WACC will

be less than!. to the extent of the lower cost of debt. Hemogression (8) needs to

recognize this difference between the actual afsimance in theVACC and the
minimum supply price in thEOCK as follows®

NPVS(C)%]K = NPV\;/%?:D '*'(l\lpvitp(_Jt > - NPVvtloAtéép ) + (NPVEtgélip - NPVitp(_)tcap) +Z PVEXtEOCK,i
(14)

The first term remains the surplus accruing togiggect owners (which is now larger

because of the subsidized debt). The second tenegative \ WACC <i’ ) as it is the

min
value of the low-interest rate debt captured byetpaity holders relative to paying
market interest rates. The third term remaindahgone economic externalities on the
capital used by the project. One of the extetiealis now the present value of the
negative cash flow of the cost arising from the laterest rate loan to the government or

funding agency bearing the cost of the low interat loan.

A simplified case of a low interest rate loan tanillustrated using the example
in (11) above of a perpetual investment projecepkthe project is not financially
attractive to private investors with market finarg;ibut is generating above average
externalities. Nowp = 5.4,WACC =i}, andext = 5, with the same costs of capital such
that:

14 Nl:’Vitp‘_’tcap = NPV;?:::;V is a useful expression to find tHeACC of a project where the structure of

debt is complex and the debt-equity ratio variesrdime. If NPV;?J?gyis estimated, then th&ACC or
can be found by finding the value &f}, that would have the saPV as NPV ghi for the net
cash flows to total capital. See Graham GlendayJaseph Tham, “What weights in the WACC?”
Sanford Institute Working Paper Series, Paper MANE-01 2003

i p
min

% Note thatNPV\,f,‘j;(‘;f:p in (14) can be disaggregated into NiéVs accruing to the different financiers.
Assuming two classes of financier, equity and deliders, and dividing the cash flow to total capita

between them, theNPV,jn & = NPV;?:;:;V + NPV For example, in the case of the perpetuity of

6 to total capital of 100 at a cost of 6%, if dedateives 1.2 from investing 40 at an interest c&t&%o,
equity invests 60 and receives the balance oftde) all parties havdPV =0 andWACC is 6%. Instead
of adjusting theVACC in (14) for subsidized interest rates or othemcfes in the private costs of capital,
if the financiers’'NPVs are disaggregated, then the changes in theiremetfits can be accounted for
directly. If an external agent (such as a govemtjris funding the interest rate subsidy, then éxiernal
cost is also explicitly recognized in the extertiadi of the project. The second term in (14) wdadd
similarly disaggregated into tidPVs of the different financiers so that it would cagtthe gain to the
equity holders and loss to the debt holders radativpaying market interest rates on the debt.
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NPVER = (=100+ p/i®.)+(p/i% )i, — EOCK)/EOCK +ext/ EOCK

— 4%
+ (5/10%
1%+ /109 (15)

(-100+ 54/6%) + (54/6%

(-100 + (-36) + (50
4

Expression (15) shows that the private financiesg [10, the economy gains 4 from the
high direct externalities generated by the projelztive to those forgone. Now, the
government offers a low interest rate loan thattiee government 1.2 each year to
finance the low-interest rate loan which lowersélkeernalities from 5 to 3.8 each year.
With the low interest rate loan and possibly higleserage, th&/ACC falls to 4.8%"°
Expressing (14) in terms of the perpetuity:

NPVED = (=100+ p/WACC) +(p/iP. )J(WACC —i”. ) /WACC) +

(p/i? )i’ — EOCK)/EOCK +ext/ EOCK

— 0, — A0

= (~100+ 54/48%) + (54/6%) =22 + 5.4/6%) 2%y + (38110%)
48% 10%

- 125 + (-225) + (=36) + (39

- -8

(16)

Now the equity-holders expect a gain of 12.5 rathan a loss of 10 (or a net
improvement of 22.5 as shown the second right-hamd), but the economy loses 12 in
external gains and the externalities drop fromdbB8 as it has to finance the forgone
interest of 1.2 a yedr. Note that this lower interest rate could be aokieby the
government financing the interest loss by tax reesnor by the government using
guarantees to some financial institutions to prextte lower cost debt (where the
expected cost of the guarantee would be draw oergavent revenue®) or if the
government received low interest rate financingnfta foreign donor agency, and instead
of using this to pay off existing debt at markdenest rates, it passes on this low rate to
the investment project and forgoes tax savingeaehts from added expenditures. It
would only be in the case of the foreign donor agegroviding the low interest rate
financing for a specific project that could notused for alternative uses and the funding

18 Without low interest rate loan, if equity financ3% at a cost of 9% and debt the remaining 6048/t
thenWACC = 6%. If the interest rate is lowered to 2% tltigia costs 1.2 per 100 investment in total
capital (or 2% * 60% = 1.2%) and tNEACC =4.8%.
7 A similar net gain could have been passed ond@tfuity holders of the investment by cutting ats t
burden by 1.35 per year. This would also redheesixternal gains from the project by 13.5 suchttia
economy suffers a loss of 9.5.
18 Estimating the costs and benefits of loan guaesnigfairly complex in two respects. The gaintht
beneficiary requires knowledge of what the supplgepof a particular risk-class of debt would héezn
in a competitive market to the project, the probatusts of default under the conditions of the gnuize
and the amounts of these costs recoverable fromuarantor. The cost to the guarantor becomes thes
expected claims under the guarantee conditions.
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would not be available for other purposes thairtkerest loss would not be experienced
as an externality.

Uncompetitive equity supply

Typically, suppliers of equity are not expectednvest if they do not expect to
achieve their minimum supply price. They may, hegreexpect to receive returns
above the market minimum supply price or aboverthvn supply price. This may
occur where project gets offered an above marketrres could happen in a regulatory
regime guaranteeing a specified return, or wheseetls a lack of competitive bidding.
For example, in the case of bidding for a publinaassion providing access to income-
generating public assets, the government agencyacagpt a below market bid. Two
difficult-to-distinguish situations may arise, ndgesither (a) the equity holders except a

windfall gain (NPV,\&® > 0) even withWACC =i ", , or (b) the actualVACC exceeds
i p

- because the equity holders only have access dusgt debt and/or have high cost
equity (as may be the case with a small undivediiompany with risk averse owners)
such that in the extreme the private bidders arfgat, only just willing to do the project
or NPV, =0. In this latter case, arguably the real addesdscof capital are being
incurred by the financiers by allowing above-maréest capital to be used and following
(5), EOCK,c = WACC + economic externality per unit of capital. At this higher

EOCK, NPV, is lower thanNPV L, (whereEOCK is based on ;) and the

difference NPV G - NPVESS ) captures the economic loss from uncompetitive
bidding. Taking the example in (11) above, if the projectagated a private perpetuity
of 7.2 and externalities of 4, then the privatengaire 20 with . = 6% and economic
gains arel2 witleOCK =10%. If investors with a minimumWACC of 7.2% were
allowed to undertake the project, tHe@CK,. becomes 11.2% (7.2%+4%) and (11)
becomes
NPV = (-100+ 7.2/72%)+ (7.2/7.2% — 4%

ue 11.2%
0 + (=357 + (357 a7

=0

Here the economy loses 12 by allowing high-cose#ters to undertake the project.
Clearly, in (11) competitive bidding could haverexted an upfront transfer of 20 from
the investors with 8VACC of 6% to the government (a direct lump sum extéty)and
left the net economic gains unchanged at 12.

)+ (4/11.2%)

7. Summary Remarks

In summary, the new, but old approach toEH@CK as the minimum or
competitive supply price of capital to a projeaigph national parameter estimate of the
economic externality per unit of capital is botéxible and feasible. It unifies the
insights and technigues coming from the capitalkeiaiinance experts of the business
school in estimating the minimum supply price gbita with the economic insights of
the public finance economist in estimating the ecoic externalities of using capital. It
removes the increasingly weighty criticism of theH of risk adjustments in the single-
valuedEOCK, while it contains th&OCK estimate of the cost of public investment
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funds for the pure public sector project as a pe@eise. In the latter case, however, the
EOCK is likely to be somewhat lower than the traditiosiagle valued estimate as the
costs of risk and transaction cost included woully e those included in the cost of
long-term public debt. Finally, it allows a monepise disaggregating of the gains and
losses to the project financiers, government tigagwblic service beneficiaries and
other stakeholders of a project for public sectojgrts and for projects with private
participation under a variety of tax and capitalestment incentive arrangements.
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