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Abstract

The conceptual basis and numerical quantificatidhetime discount rate (or rates) to use
for public sector analysis have been debated fer balf a century. This paper addresses
those aspects that are in principle amenable todbanalysis, with minimal need for
judgements about ethics or administrative praciiitgab These include controversies, many
of them very long lasting, about the discountingjofintities measured in the numeraire of
marginal utility, about the opportunity cost of fpialzapital and current spending, and about
the relevance of equity risk premia to governmemtraisal. It is concluded that, while
current UK government practice in these respedsusd, some positions that are still
supported widely elsewhere do not stand up to aaaenination, but are likely to continue to
be held as matters of faith.

1. Introduction

Derivation of the social discount rate to use iblfusector analysis was a
fashionable topic in the 1950s, 60s and early TOsame to prominence again in the
late 1990s with the rising profile of very longrtepolicy concerns, notably climate
change and nuclear waste disposal. The Stern Ré8itern, 2006) stimulated a new
peak of debate.

The emphasis has changed over the years. In 8@sEhd 60s debate was
dominated by argument about whether the rate szl private sector “social
opportunity cost” (SOC) rate or a separately edwahaocial time preference (STP)
rate. The late 1960s saw debate about the relevarsocial discounting of the
revolution at that time in financial economicand this saw a further flurry in the UK
around the turn of the century. From the mid 1998&ong focus developed on
discounting over the very long term. The SterniBs&\brought wider discussion than
before of the ethical basis of the pure time pesfee parameterin the STP rate and
of the possible ethical element of the paramethiat adjusts the STP rate for the
effect of the expected increase in personal incamestime.

| am grateful to an anonymous Grantham Reseasthute referee and to Simon Dietz for many helpful
comments and suggestions on earlier drafts. Retglitgdor any remaining errors and omissions i
alone. The Grantham Research Institute incorpothte€entre for Climate Change Economics and Policy,
which is funded by the Economic and Social Rese@aimcil (ESRC) and Munich Re.

That is the revolution building on the work of Mawitz on the 1950s, later developed especiallghgarpe
and Lintner, and leading in particular to the calpdisset pricing model (CAPM).



Some of the many still outstanding differencesiefwreflect at least arguably
defensible differences in judgement about ethicth® interpretation of empirical
data, or the matching of instruments to targetsdoninistrative practicalities. Other
differences arise from analytical misunderstandinfjsis paper focuses on analytical
issues. Two parallel working papers address thlessees with a material ethical
component and those that are mainly issues ofipaheipplication.

This paper seeks specifically to

- further clarify some problems that arise when distmg quantities that are
expressed in non-financial numeraires;

- dissect some old conflicts, including that of “S@&'sus STP” and the relevance
of equity risk premia to the social costs of pulfii@ncing, that still prevail, but
on which both sides appear to have given up lisgeeeriously to the other.

The paper is written largely for economist readeus,will be accessible to anyone
with an interest in these issues.

2. Changing prices and ‘valuation versus
discounting’

2.1. Changing prices and values over time

It is uncontroversial among welfare economists se&ial discounting is generally
best carried out in real terms, so that the distmte itself does not include any
element for general inflation and nor do the momnetaluations of the quantities to
be discounted. This is government practice in mosil OECD countries.

It follows, again uncontroversially, that futuraqas before time discounting should
include any expecteckal price changes. Real price increases over timétig
expected in for example unit labour costs, or mftiture social price carbon.

However confusion can arise when future relativengjes in price or value are less
immediately obvious. This can apply to impactg Hra conventionally quantified
not in terms of marginal income (or a numerairensag public expenditure whose
value maintains over time a broadly constant ratithe value of marginal income),
but in a numeraire that changes in real monetdyevaver time. One well
documented example, discussed below, is that ditgaaljusted life years (QALYS)
in health economics, but the same problems arigeatier such non-monetary
numeraires.

QALYs, gained or lost from changes in health or itityhare broadly speaking a
measure of marginal utility, whose real monetaty@aherefore increases over time
as income increases. This could be handled bgasang the monetary values of
future QALYs over time, before discounting thenbad standard discount rate. But
explicit monetary valuation of the QALY is not sghatforward and a short cut is to
retain the QALY itself as the numeraire for thesgacts, and to discount QALYs at
a rate lower than the STP rate for consumption.

The current standard social discount rate in UKegoment is 3.5%, within which the
pure time preference componeditis 1.5%. It would therefore, in the UK, be



sensible to discount QALYs at 1.5%. But the Nadldnstitute for Health and

Clinical Excellence, following fairly widespreadgatice in health economics, has for
some years discounted QALYSs at the same rate astargrcosts (although it seems

that this is now being rectified).

This illustrates, as summarised in Box 2.1, hovidlift it can be for even

distinguished economists to get their minds ardteduse of different numeraires in

the same calculation.
Box 2.1
Misunderstandings about discounting marginal utilit y

QALYs are a measure of the marginal utility oflésst certain aspects of) a change in an
individual's health state. So the real monetalye@f the QALY increases over time, as per
capita incomes grow. The argument for therefosealinting QALY's at a lower rate than
financial costs has been well set out in the litem(Parsonage and Neuburger, 1992; Jones-1|
and Loomes, 1995; Gravelle and Smith, 2001). Hewéhas not been widely understood with
health economics. Thus in Claxton et al (2006higK leaders in the field explain that
discounting QALYs and costs at different rates care right because, for a given expenditure
today for a given future QALY benefit, the calcalait per QALY will depend upon the referen
date chosen for the discounting. This last obgienvas true since, over time, the real monetary
consumption value of marginal utility rises whitetreal monetary consumption value of £1 of
public spending stays broadly constant. Thus dpgrfill0,000 today to save a QALY today is
less good value for money (VFM) than will be speigdt10,000 (in real terms) in year 10 to sa
a QALY in year 10, even though both cost £10,000QA&LY in the year in question.

A correctly calculated £/QALY provides a VFM comatar against spending in the reference
date year for more QALYs in that year. Thus, floy &wo options, the proportionate difference
VFM is revealed if the expenditures and QALY betsedire discounted tany common reference
date, even though the choice of reference dateaftexs the absolute values in £/QALY.

Claxton et al (2006) was followed by a well reagbresponse in Gravelle et al (2007) and ther
paper jointly authored by both sides of the deli@taxton et al, 2011). This third paper

acknowledged that under some assumptions (e.gththdHS budget constraint would increase

over time so severely that the marginal social #aluhealth spending, relative to consumption
increases as rapidly as the marginal value otyjtili might be acceptable to discount QALYs &
expenditure at the same rate; but that this wounldile‘'strong and implausible assumptions abd
values and facts”.

The basic misunderstanding is not confined to tKe Bor example Hammitt (2002), citing Golq
et al (1986), notes that “it is generally consideappropriate to discount future QALY's at the
same rate at which future monetary costs are digedlt This is sometimes explained in terms
of an argument described as the Keeler-Cretin paréafter Keeler and Cretin, 1983). This is
that “if the costs of an intervention are discodriteit the effects are not, then an intervention ¢
be made to appear more favourable simply by posigadts implementation” (Hammitt, 2002,
p988). This can be true under some conditiongpleeor enterprises may postpone spending
IT hardware, or on housing, or on shares or cugdmecause they believe the price of what the
wish to buy will fall substantially in the futureBut this is a sound choiamly when the expected
benefits of delaying spending until yganore than offset the disbenefits of not enjoying good
or service in years 0 tpsuch as (in the case of the QALY) a patient'sj@aid suffering over the
period during which treatment is delayed.

ee
n

in

na

nd
ut

2.2. Valuation versus discounting

More generally in public debate, there is oftenfasion between the concepts of time

discounting and the real time valuation of futumpacts.



As illustrated above, moghysical measures of environmental and health and safety
impacts, such as risks of fatalities or illnessaarof environmentally valuable land,
or species diversity, increase in real monetaryevalver time as personal incomes
grow, and as perhaps they become scarcer. Thislédy recognised, but sometimes
combined with a failure to realise that discountimgormally applied to marginal
income, or its equivalent, as opposed to marginal utility

It can also arise from a correct perception thimamarginal impacts, such as world
catastrophe, and aspects of other impacts sugbeages extinction, do not fit simply
into the normal assumption of social discountind ahcost-benefit analysis (CBA)
more generally that the analysis is being applesharginal impacts.

And it can arise from an assumption that CBA claimsclude in its costs and
benefits monetary valuations of everything thatteraf whereas most practitioners
recognise that in real applications there are yedways some important factors that
cannot sensibly be monetised.

Little if anything in this list is contentious. €ke are however issues that might
usefully be more often recognised and presentd#ukinliscussion and presentation of
discounting, to put into context the ubiquitousslirations of how exponential
compounding or discounting expands or reduces exyaily.

3. Opportunity cost

The concept of opportunity cost, in the contexj@fernment discounting, arises in
two related but distinct guises. One guise, ureaius in principle, is as the
opportunity cost of £1 or $1 of public expendit(@®CPE), which attracts less serious
research than it would seem to deserve. The gthise, more contentious, though
rarely discussed as opposed to being assertedsamishis in the argument for the
use of a commercial rate of return as a “sociabojmity cost” (SOC) social

discount rate: this is the focus of one of the nemsturing dialogues of the deaf in
applied economic literature and international prib&ctor practice.

The usual ordering of discussion of these issuafigps reflecting the order in which
they have emerge in the literature, is to firstradd the arguments surrounding the
concept of an SOC discount rate and then, if atladl opportunity cost (or shadow
price) of public spending. An approach to moressmsus among economists might
be helped if the issues were differently framedldmking first at the OCPE. | here
initially follow the conventional ordering, but tala second bite at the SOC cherry
after discussing the OCPE.

3.1. The “social opportunity cost” (SOC) discount r ate

In the 1950s and 1960s there was much debate iitgtedure (e.g. Feldstein, 1964)
about the case for a “social opportunity cost” (3@iScount rate as against a “social
time preference” (STP) rate. The traditional S@§uenent is that the market shows
the rate of return on private sector investmenit sosurely obvious that public
investment should yield at least this return? THais an immensely strong intuitive
and presentational appeal — so strong that itsopreqts generally see no reason to
explain it formally or consider criticisms of whiey see as obvious. It was
influential in the setting of public sector discouates in the UK until the late 1980s.
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It remains influential in many countries outside&pe, and is still accepted by some
influential economists.>

This perception has however over the past two dectatled from serious debate in
UK government and is currently rarely found in Bago An STP rate is applied by
the European Commission to the CBA of Structuradd-investment proposals
(European Commission, 2008) (although the Commissionsistently if potentially
confusingly, use a market rate for financial apgaBi

In an extraordinarily simple, perhaps one-persamemy, there might be no
difference between time preference and the cosapital, as indeed is generally the
case for commercial enterprises in a real econoBuf.for public policy or project
analysis the market does not reveal society’s pre¢erence, for reasons including
the following.

1) Private sector financial returns are measured iyswiaat differ substantially from
social returns as measured in CBA. In particliaytexclude consumer surplus
(although this may for private investment oftersb&ll) and exclude positive and
negative externalities.

2) Private sector financial returns typically inclugleeturn to equity which
incorporates a significant equity risk premium.isTils specific to the equity
market and not relevant to public financing. (Altigh this is disputed by some
financial economists as discussed in section 4glo

3) Given the flexibility and globalisation of finantiamarkets it is unlikely that
marginal public spending has for many years hadsagnjificant effect on the
financing of private investment. This was noted_byd twenty years ago, with
the comment that “the crowding out [of private igtreent by public investment]
that has been the focus of most of the closed ensgmoodels does not appear to
be very important to the analysis of the sociatalist rate” (Lind, 1990, p S-19).

4) A variant of the SOC argument is that, rather tth@placing private investment,
public investment could replace private financiagg so obtain the same
commercial return but without the cost of the egugk premium. At an
elementary level this argument has some substaota) practice it is impossible
to separate financing from management. The twintientury demonstrated that
a largely free market economy, based on equitypaivdte debt financing, serves
society much better than a centralised economydbaseublic financing. This
generally applies as much to individual firms aojpcts (in competitive markets
or regulated utility markets) as it does to thenecoy in general.

There is another argument that also looks to maegtes of return to indicate how
society should compare costs and benefits over. tifls is that such rates reveal
people’s personal time preference as investorewowers. In this case commercial

A rather special case is Nordhaus, who appeagree that the social discount rate should bedbais¢he
concept of social time preference, but whose ckneiitnge models incorporate the assumption thddetsar
are so perfect that the STP rate is equal to tteméial rate of return on private sector investment
(Nordhaus's critique of the Stern Review's handlirigliscounting is otherwise, in my view, esseriall
sound).

A variant not further discussed here is the cphoéan SOC/STP weighted discount rate. This is
comprehensively and severely criticised in Felas{&973).



investment rates of return would need to be redgsabdtantially because of the tax
wedges between these returns and returns to imgedBait the huge diversity of real
rates of return at which people save and borraewfnegative to well into double
figures, casts little light on the value even ofsomal time preference, which may
anyway be a poor indicator of social time prefeeenc

However before further discussion of the SOC apgrda discounting the following
section discusses the opportunity cost of publpeexliture.

3.2. The opportunity cost of public expenditure

To the extent that public spending displaces peivatestment there is an opportunity
cost. But this cost is measured not i@ of return, but by the present value (at the
STP rate) of the flow of net benefits (includingisamer surplus) that the private
investment would have generated. This has long bemognised, as for example in
Feldstein (1964), and never formally challengeds & fundamental flaw in the SOC
discount rate argument.

However the opportunity cost of public expenditgoes well beyond direct impacts
on private investment.

3.2.1. The opportunity cost of capital and current expenditure

In the 1950s and 1960s it was widely supposedpthialic capital spending had an
opportunity cost of more than one, relative to giévconsumption, on the grounds
that it displaced private sector capital. The appuoty cost of public current
expenditure was rarely considered.

The distinction between capital and current spemdinmportant in public and
private sector expenditure planning, accountingexpmenditure control. However
public expenditure on labour and materials to bailhpital asset is generally no
more nor less a burden on the taxpayer than pakpenditure on labour and
materials to provide maintenance or other serviteshe UK, as in many developed
economies, both will generally be funded ultimatetyn a consolidated fund. And
the balance between taxation and borrowing is sureigormacroeconomic
optimisation. A competent government adjusts d¢vels so that, at the margin, the
social costs are equalThus, formicroeconomic analysis of marginal central
government spending, the macroeconomic and widgalsmpact of the taxation
needed to fund the spending (i.e. the distortionkthe diversion of resources from
the private sector) should normally be the samaligsublic expenditure.

However a specially high opportunity cost for paldapital spending, relative to
public current spending, is sometimes assumed @day. For example Cline (1999)
suggests a special shadow price for public capftapending 1.5, apparently for
displaced private investment. Boardman et al (188 suggest a higher

At least in countries where the central governinhais sufficient power to achieve this. Conventisunsh as
the golden rule, that changes in government bongwhould over the cycle be confined to the levelad
investment, may affect the borrowing/taxation ba&nAnd some public projects are financed dirdayly
private capital. However competent macro managéstéhequalises the marginal social costs of baing
and taxation.



opportunity cost for capital. More explicitly Dagga (2008, p 156) proposes that
capital spending has a higher opportunity cost tharent spending because the
social time preference rate is typically below pmeductivity of capital. But there is
no good reason why the impact of public spendinthenwider economy should
depend upon its accounting classification.

3.2.2. Valuing the opportunity cost of public expen diture

Raising an extra £1 of taxation (or correspondirighggoing £1 of public revenue,
say from fees or tolls) imposes a combination at€@and opportunity costs which
typically have a value of more than £1 of consuomptiThese define the marginal
social cost of taxation or of public funds, ofteesdribed for simplicity as the
opportunity cost.

This cost includes the marginal administrative adgax collection and many impacts
on consumer, employee and corporate behaviouu@may impacts on private
investment). Arguably also relevant are politigafspectives, such as the ethical
arguments against taxation; and its potentiallyefieral impacts on distribution
(Sandmo, 1998). Feldstein (1997) made a stronghmaéwarded plea for more
empirical work on the distortionary impacts of ta@a. He estimated, mainly from
analysis of the large reduction in US marginal medax rates between 1985 and
1988, that marginal taxation should be given a sivgarice of 2 or more. He noted
that the common textbook assumption that a taxeas® will reduce aggregate
demand, with some consequent fall in tax revenaes ahot apply in practice, because
other instruments are used to maintain demandhlatiimanysupply impacts, and
distortions in the distribution of demand, are Uisuaverlooked or underplayed.

Ruggeri (1999), although largely concerned withriflative impacts of different
types of taxation, reviews the literature and sstgjen the basis largely of Canadian
data, shadow prices of only around 1.2 to 1.3Histomits some behavioural
responses considered by Feldstein. A subsequent\Bank Working Paper
(Warlters and Auriol, 2005) records a wide rangenainly earlier literature and
derives for African countries shadow prices of agaily around 1.2.

Another approach to the shadow price is to exainave governments weigh
consumption benefits against public spending itirgebudgets for activities such as
roads or flood protection, where most of the bésefan be monetised. In the UK
this would imply a ratio almost certainly greatean 1.5, and perhaps a factor of 2 or
3, or even higher: Defra reported a target bewrest/ratio of 5 for their Flooding and
Coastal Change capital programme, for the 2007 Ceingmsive Spending Review
(Defra, 2011). However this evidence is not cla#ras investment decisions are
usually influenced by other, non-monetised costsemrefits such as negative
environmental impacts, and some capital programmegsbe seen as of politically
low priority.

While opportunity cost is sometimes used as arsym for social costs of any kind, a distinctionvizeen
opportunity cost and direct cost might in this chséhelpful. In practice most of the costs impadsgd
taxation, over and above directly displaced congiompare direct costs arising from market distors. But
the term opportunity cost in this context has eadur



In the UK public sector the concept of an oppotiunost of public expenditure has
been explicitly recognised (with Treasury approwalhe websites of the Department

for Transport (DfT) and its Scottish equivalent:
“The BCR [benefit-cost ratio] should also take agup in principle, of the distortionary impacts of
general taxation on the economy. This principteywn as the Social Opportunity Cost of
Exchequer Funds or SOCEF, or more generally asldrginal Social Cost of Public Funds
(MSCPF), might imply a 30% uplift to expenditurestsa Applying the SOCEF criteria would
mean that any projects or expenditure with a BCRss than 1.3 would not be value for money.”.
(Transport Scotland, 2009)

Australian Federal Government Guidance (Departrokhinance and
Administration, 2006, p 3®ites an estimate by Campbell (1997) that “the maitg
excess tax burden for general taxation in Austfadjearound 25 per cent of revenue
raised”.

An explicit shadow price for public spending midpet applied directly, as a multiplier
of more than unity. However administrators andigt@rs might be sceptical of
economists insistence that the money units in #rgenditure budgets should be
multiplied by some insecurely based factor befbeytare used in policy or project
appraisal. Alternatively public expenditure cobkliretained as the numeraire and a
multiplier less than unity applied to quantities measured in upfitsonsumption, as
are most benefits in CBA. This would be administedy easier than applying a
shadow price to public spending.

In practice the opportunity cost of public expeuaddtis handled in the UK and in
most public administrations implicitly, by requigrCBA benefit cost ratios usually
well above unity for any project to be approvedisimeans of course that the
denominator of the ratio should be net public désh: that is spending minus
revenues. This is now broadly the case in the &ddtment for Transport (although
it has been decided that the denominator shouitebeash flows to the DfT budget).
But there is no UK departmental-wide standard.

3.3. The SOC discount rate revisited

As noted above a fundamental flaw in the SOC distoate argument is that the
opportunity cost of any displaced private investmgmeasured not by a rate of
return, but by the present value (at the STP dtd)e flow of net benefits that the
private investment would have generated.

One implication of this is that when public sead@counting is applied to choice of
technique — that is to the comparison of altermgpiatterns of spending for essentially
the same benefits — any opportunity cost of putpiending applies equally to all of
the expenditure figures. It has no effect on thedbit cost ratios nor the relative
NPVs of the alternative options. The opportunigtoof public expenditure is thus in
these cases irrelevant. This was long ago setleatly, and without challenge, by
Feldstein (1970).

However in practice the STP concept is sometimksaeledged, but set aside on the
pragmatic grounds that a high discount rate hel@sljust for capital rationing. Both
of the examples quoted here are from documentsglol in the 1990s, which are
however still current. Their age illustrates tliiéculty of changing official guidance
in this field.
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=» The World Bank’s Handbook on Economic Analysisrofdstment Operations

(Belli et al, 1998) records that

“The Bank traditionally has not calculated a disttoiate but has used 10-12 percent as a notional
figure for evaluating Bank-financed projects. Thistional figure is not necessarily the
opportunity cost of capital in borrower countriémjt is more properly viewed as a rationing
device for World Bank funds” (Technical Appendigrpgraph 20).

In their backroom analysis (as illustrated in Lop2008) World Bank economists
appear to be firmly committed to STP.

= The US Office of Management and Budget specim&rnment borrowing rates
as discount rates for Cost-Effectiveness, LeaseHase, Internal Government
Investment, and Asset Sales Analyses. For otlvesstments and regulations it
specifies a default value of 7%. It explains tielr as being because public
projects “displace both private investment and oam#ion” and qualifies it as

follows.
“Using theshadow price of capital to value benefits and costs is the analyticallfgsred means
of capturing the effects of government projectsesource allocation in the private sector. To
use this method accurately, the analyst must betaliompute how the benefits and costs of a
program or project affect the allocation of privatmsumption and investment. OMB
concurrence is required if this method is usedace of the base case discount rate.” (Office of
Management and Budget, 1992, section 8.b(3))

Sometimes the same logic is applied more crudebr.example the UK Treasury in
1989 adopted regimes that led to a discount ra88wfor the nationalised industries
(initially, but not subsequently explained in terafsSOC, Hansard, 1989) and 6% for
the public services (on the basis of STP).

Sometimes it is claimed that a discount rate highatr STP is for practical purposes a
satisfactory way of allowing for the opportunityst@f public expenditure, but this
does not fit the facts well. Boscolo et al (1998)iting about climate change, quote
references supposedly showing that “the shadove jamncl the weighted average
methods generally yield equivalent results in teofnthe ranking of alternative
projects”. As an example they assume an STP fdt&% and an SOC rate of 10%,
combined with a shadow price of capital of apprcadety 2, which they suggest is
well represented by a weighted average discouatafedbout 8%. But, as illustrated
in Table 2.1, for these particular assumptions, dguivalence applies to only a
narrow set of circumstances: in this caseadf€iounting periods, of around t=10 years.

Table 3.1
A weighted discount rate as an adjustment for a sha  dow price of capital

Discounting period, t years: 0 10 20 30 50 100

(i) 0.5x PV at 1.5% discount rate, £ 50 43 37 3224 11
(i) PV at 8% discount rate, £ 100 46 21 10 2 0.05
Ratio of (ii) to (i) 200 107 057 031 0.08 0.004

Row (i) shows the present value in year O of £ji¥hsin year t, discounted at 1.5%, and then
multiplied by 0.5 to make it commensurable with tiespecified initial investment of £K, with its
shadow price of 2. Row (ii) shows the presentealfithe £100 discounted at the weighted
average discount rate, using the assumptions cfdoet al.

There is however one aspect in which an SOC ratetofn is relevant to public
sector discounting, but as a constraint. Thisiapgiecause some of the economic
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benefits from private sector investment can redsigrize assumed to grow over the
long term at the growth rate of the economy. (Ttaynot grow more rapidly, or
they would eventually exceed GDP.) Thus the priesaine (when discounted at the
social discount rate) of the benefits of privateestment displaced by public
spending can be assumed to be finite only if tlgasdiscount rate is higher than the
longer term rate of growth of GDP. This means thatapplied STP rate must not be
less than the expected long term rate of growtBDP. This is not a constraint that
would bite in any developed economy, but it migbsgbly do so in an economy with
a medium to long term prospect of low per capitaome growth and high population
growth.

This constraint is rarely noted in the literatuiiéhe fact that long term economic
returns to investment cannot exceed the GDP groatéhis made by Rabl (1996),
who interprets this however this as definingiaimum rate for social discounting
over the long term. This appears to follow frora &ssumption that (although he
guotes the Ramsey equation and suggests humbigsofmponents) the social
discount rate follows from traditional SOC, whiclaswprobably the case in his native
French government at that time.

None of this is to say that private sector rateetifrn are irrelevant to the financial
control of public enterprises. They are irrelevantliscounting, but there is a case for
applying such rates f@ricing in markets where the private sector might also
contribute. It was perverse that, for the UK nagilised industries, it was historically
normal for the financial rates of return from thegvenues to be mudbwer than the
discount rate that the industries were requireapjaly to choice of techniques in their
procurement, and far below private sector rategtoirn. This will have led to

general overinvestment because prices were toodotwynderinvestment in cost
saving design measures because the discount rat®waigh’

4. Efficient markets and the government discount
rate

The “efficient market hypothesis” (EMH) approachptablic sector discounting
proposes that government discount rates shoulddech risk premium equal to the
premium that the equity market reveals for theagievfinancing of a similar activity.

It is uncontentious that, in a competitive marlegp ity risk premiums measure a cost
of “systematic risk” — that is the risk of volatjlithat is correlated with the equity
market average volatility and so cannot be divediaway. Some financial
economists believe that financial markets are Soiefit that this premium must be
measuring an inherent social cost of the activéyg financed. Thus if the activity is
financed by public debt or taxation this makedelitir no difference: the cost of
systematic risk revealed by the equity premiumhwere privately financed is still
there (Brealey et al, 1997; Grout, 2003).

This sad state of affairs is not replicated im thK public service trading funds, which are gieetrequired
rate of return on thetotal assets. This may lead to their using a higher 8ieP rate for many appraisals,
but for a decision involving very substantial exgiture they would generally be expected to apply a
conventional CBA (STP) discount rate.
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In practice advocates of the EMH approach appeaergdy to accept that the
systematic risk associated with public expenditosts is usually very low. These
costs therefore, in this approach, should be distgolat the risk free government
borrowing rate (which is normally lower than estiesaof the rate of social time
preference). However the discount rate for congiangenefits should be derived as
the sum of the risk-free rate and a risk premiunneétp the equity market average
risk premium multiplied by a factor (beta) reflexjithe correlation between the
expected commercial return to a comparable priydiednced investment and the
market average risk premium.

Many benefits and costs of public service actigitgee correlated with fluctuations in
GDP, but the covariances are too small to impogesaymificant social cost or
benefit® Itis in any case hard to see, in the case efbdigly financed investment,
such as for example a new road, exactly how anityegsk premium” cost could
arise, or on whom it might fall, The mechanic$ofv such a social cost of risk
would arise from a publicly financed activity arever explained by advocates of the
EMH framework.

Welfare economists generally regard the averagiyeggk premium as a function
mainly of equity markets themselves. Thus, whieity markets are crucial to
market economies, they are subject to, for exanfigdls, or fashions among investors,
and to largely mean-reverting impacts from facgush as oil crises, wars, business
cycles, or indeed financial crises.

In the 1960s and early 1970s these opposing viesve argued among the
heavyweights. An early exchange on the implicatiohthe EMH for publicly

financed activities was a critique, by Bailey aedsken (1972), of arguments made by
Arrow (1965, 1966) that the cost of risk may bedovor government than for the
private sector. The still widely quoted paper bryodv and Lind (1970) developed
these arguments, commenting for example, in cdntrgsarticular to Hirshleifer
(1966), that “many insurance markets do not exst] on “clear evidence that the
existing capital markets are not perfect”. Thegatode that the cost @DP-

covariant variability with public financing is negligibleThe two sides appear
subsequently to have tacitly called a truce amlnb longer an issue of high level
debate. However Arrow and Lind (1970) continuebdattacked by EMH
proponents in some UK literature (e.g. Klein, 199The arguments deployed, such
as the fact that per capita benefits of non-rivalds (such as national defence) do not
diminish as they are more widely spread, are cehci@esented by Currie (2000),
with a response to each in Spackman (2001).

" This method of calculation describes the capisakt pricing model (CAPM). CAPM is often applied to
company stock, in which case beta (the covariaftigeostock’s return and the market average redivided
by the variance of the market average) measurestdlek's volatility in relation to the market. thne context
of investment appraisal beta is derived from theeeiedproject returns, either as an equity beta or as a
(generally lower) project beta when gearing is taleo account.

Arrow and Lind (1970) presented this as self emtdgiven that sensible macroeconomic policieslevou
continue to prevent extremely large fluctuation§SIDP. Spackman (2001) shows that ‘generous’
assumptions about relative risk aversion, the ¢amae of public sector costs and benefits with GIDE the
uncertainties of forecasting UK GDP over the lattalf of the 28 century might justify a discount rate
premium of 0.15 percentage points.
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Several developments support the welfare econmrssgpticism about equity
markets being so efficient that they reveal a hidctest of public debt or tax
financing. In the 1990s distinguished commentasoch as Wadhwani (1999) set
out, before the general market downturn, reasonstiddimarket appeared at that
time to be overvalued, which in the EMH view of thierld cannot happen except
perhaps very briefly. A parallel finance literature, made more widetgessible by
Mandelbrot and Hudson (2004), develops modelsnainftial markets based on
fractal analysis, showing that equity market fladttons are very different from the
Gaussian distribution generally assumed in findremtanomics. This is reinforced in
The Black Swan (Taleb, 2007), which well forecashe key features of the financial
collapse in the following year. Wadhwani (2008ygests that, leading up to the
financial crisis, “a common thread running througany of the policy mistakes is a
belief in the Efficient Markets Hypothesis”.

CAPM is a valuable tool that gives good servicenemy contexts, such the setting of
price controls for regulated industries. But th@oes not appear to be an analytical
case for supposing that equity risk premiums hawyenaaterial relevance to social
discounting.

5. Conclusions

The bullet points below summarise and in some csigg#ly expand the main points
from sections 2, 3 and 4. These are followed lyesmore general observations.

5.1. Changing prices and ‘valuation versus discount ing

= Social discount rates specified by governmentsi$erin policy and project
analysis are generally defined as time prefereaiss ifor marginal consumption
or income.

= They are most often applied in practice to pubkpenditure. However it is
uncontentious to assume that the time prefereriedaoamarginal public
spending or taxation is the same as that for copsomor income.

= Sometimes social discounting is applied to qua#itvthose real monetary unit
value is changing over time. This presents nolprahf the quantities being
discounted are valued in terms of their expectéaréureal monetary unit values.
An example of a unit value increasing over timehessocial price of carbon
specified for public sector analysis in UK govermme

= Some impacts are measured in units that can relblydmaregarded as measures
of marginal utility. An example is small changegisks of death or iliness.
Other examples include environmental impacts ssathanges in air quality.

For example successive editions of the leadixiiptok by Brealey and Myers (e.g. 2003, pp 563-#)tkat
“managers generally favour equity rather than aétier an abnormal price rise. The idea is to ctiieh
market while it is high. ... Buwe know that the market has no memory and the cycles thatdiahn
managers seem to rely on do not exi@fiphasis added)
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In these cases, rather than adjusting their futnceeasing valuations and
discounting at the standard social discount ratel@rnative is to discount them
directly at the pure time preference rate for maabutility. This can be a useful
short cut, but it needs to be used with care eanteasily lead to confusion.

In public debate, there is often confusion betwienconcepts of time
discounting and the real time valuation of futurgpacts, It is sometimes argued,
for example, that potentially catastrophic impamtsther environmental impacts
should be discounted at specially low rates, wkisgegeasons proposed relate to
the valuation of such impacts rather than to tleasaliscount rate.

5.2. Opportunity cost

The traditional “social opportunity cost” (SOC) argent that the government
discount rate should be equal to the commercieloateturn on marginal private
sector capital investment is mistaken in severgbmaspects. In particular the
opportunity cost of any private investment dispthbg public investment is given
by the present value of the consumption that itld/dave yielded, not by a rate
of return; commercial returns do not measure soetakns; and the opportunity
cost of pubic expenditure extends far beyond tfects of directly displaced
private investment. A common use of the governrmestount rate is in any case
to compare alternative public expenditure coststi® in which case the
opportunity cost of public expenditure is irreletzan

The traditional SOC argument has however powenfuwiiive appeal and
presentational simplicity. Some governments kB&ie their discount rates on this
approach. Some other institutions use the argutogustify high rates imposed
for pragmatic reasons, such as capital rationingecause users cannot be trusted
to apply an adequate opportunity cost to publiceexiture relative to

consumption benefits.

The taxation ultimately required to fund public sgmg imposes significant
costs. £1 of public spending thus has a socid| assally described as an
opportunity cost, of more than £1 of personal camstion.

This opportunity cost does not depend on the adeaynlassification of the
spending: it applies equally to public capital gudblic current expenditure.

Most of the empirical literature on this opportymibst proposes a premium of 25
or 30 per cent. However it can plausibly be arginedl these studies take too
limited a view of the impacts of taxation. UK gonment rationing of
expenditure, in particular the weighting given tdfic expenditure relative to
consumption benefits, has for many years implied tihe premium is more than
100 per cent.

The traditional SOC argument would however havetnrethe extreme case
where a discount rate derived from the Ramsey ftawas lower than the
expected future rate of GDP growth. This mightgay occur in a country with
a large population growth rate and low growth in gapita income. In that case
the GDP growth rate would be the appropriate r@atgdvernment discounting.
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5.3. Systematic risk and efficient markets

= Many of the costs and benefits of publicly fundethaties are subject to
variability that is correlated with fluctuationsimcome, in particular GDP.
However the welfare cost of this systematic vatighis generally negligible
because the proportionate fluctuations of natiom@me are very small, relative
in particular to those of equity markets.

= However it is not uncommon for financial economistassert that, in
government appraisal, consumption benefits shoaldis¥counted at a rate that
includes the premium for systematic risk that waabghly to a similar equity or
part equity financed private investment producirggnailar output.

= This argument is based on a strong faith in thieiefft markets hypothesis and is
never supported by an explanation of how, with uithancing, such a risk
premium could arise or on whom it would fall. Inenetheless influential in the
setting of government discount rates in some castr

5.4. General observations

The objections to using a market rate of retura ascial discount rate on

“opportunity cost” grounds (the SOC approach), mttee grounds that the equity risk
premium measures a cost of risk that cannot bedaddoy public financing (the EMH
approach), are extremely persuasive. However thigigetions are never challenged,
except by assertion, or by arguments that do ndrtesd the point at issue, and there is
no early prospect of the issues being clearly vesbithin the economics

profession.

The standing of the SOC approach has however feai@@what in recent decades.
Casual observation suggests that its proponenizradominantly from among those
who first learned their economics before the 1980may therefore continue to fade.

The EMH approach is younger and perhaps contirmbe the natural assumption of
new generations taught on leading financial econsmourses. It seems unlikely that
it will ever be accepted by many economists expegd in welfare economics But it
may continue to influence governments where acuahe time financial economists
hold senior official or politically influential pagons.

Some of the same considerations apply to the digswuof marginal utility at the
same rate as marginal income. This is unquestiprnaiong. But, in the context of
the QALY, it sometimes continues to be promotddseems that in the UK a firm
line taken by one health economics expert, overynyaars, is at last yielding some
results, in the literature and in the practicethefhealth authorities. But elsewhere
the error seems likely to persist.

If a sound basis for deriving the discount ratedablic policy and project analysis is
not provided by market returns to capital, a rateds to be derived from first
principles. Most or all governments that use a lketsed on first principles, including
the UK, adopt the Ramsey formula STé+rg, whered is pure time preference for
marginal utility, is the elasticity of marginal utility (with sigeversed) and is the
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growth rate of personal incomes. Valuation ofgfheameters andy is discussed in
a parallel paper.
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