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Private financing of public services can help to give private sector
suppliers stronger incentives, and more freedom, to improve value
for money.  It also creates extra transactions costs of setting up the
contract and increases the cost of capital.

This rationale is not generally contentious among private sector
practitioners or public sector officials.  However on the cost of capital
a different view is widely held among financial economists.1   This
"perfect capital markets" view maintains that any apparent lower cost
of capital achieved by public financing is an illusion: it must be
concealing some costs which with public financing are hidden, but are
still falling on taxpayers or others.

This paper examines the issues.

It is sometimes argued that capital markets are for practical purposes near
enough perfect, so that, provided there is competition between suppliers, the
cost of capital revealed by a privately financed contract reflects the cost of
risk inherent in producing that output.

A London Business School paper by Currie2  provides a useful basis for
examining the issues.  It explains clearly that, in this view:

“… the cost of borrowing for the private sector and the public sector is,
in fact, the same for a given project.  This is because government finance
of a project is not risk free, as is commonly argued.  Rather the risks of
the project are passed on to taxpayers who receive no compensation for
this, unlike risk bearers in the private sector.  If one accepts the body of
literature that illustrates this point, the cited advantage of [public
financing] is illusory”.

This touches upon all of the main issues addressed in this note.

First is the concept of “a given project”.  A privately financed, public private
partnership (PPP) project typically has a very different institutional structure
from that of a publicly financed alternative (and sometimes from other privately
financed alternatives) to provide essentially the same physical assets and
services.  The perfect capital markets (PCM) position maintains that (given
adequate competition) institutional structure can have no effect on the nature
or costs of the risks of producing a given physical output.  Practitioners, in
contrast, tend to see institutional structure and relationships as a distinctive
feature of the project.  In this view a PPP project and its publicly financed
equivalent are not quite the same “project", private financing can affect the
nature of existing risks and their cost, and it can introduce new risks.

Second is the comment that “government finance of a project is not risk free”.
The cost of government borrowing is for most practical purposes a ‘risk-free’
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rate.3   However the government borrowing rate does not reflect the risks of
project overspends, or any cost of variability about the expected outturn.  In this
sense, in the words of Kay,4  “the view that ‘private sector capital costs more’ is
naïve”.5   Publicly financed projects are obviously not risk-free, in the sense of
variability or in the sense of optimistic bias.  The more contentious issue explored
in this note is the extent to which the financing costs of a privately financed contract
for a similar asset provide information which helps to value the risks incurred with
public financing.

Third, the word risk, as in “risks of the project”, is used in many different senses.
In particular, financial economics is generally concerned only with variability about
the expected outturn – and, within that variability, is generally concerned with the
element which varies systematically with the average of asset returns and is
therefore undiversifiable.  The official guidance on public sector comparators for
PPP proposals is in contrast generally concerned with optimistic bias - the difference
between planned outturn and the expected outturn.  Optimistic bias risk in publicly
financed projects falls on taxpayers (or sometimes on the users of services).
Variability risk also falls on taxpayers, but it cannot be taken for granted that the
social cost of variability is independent of the method of financing.

Fourth is the interpretation of the financial economics literature which, while
substantial and important, makes only a limited contribution to this specific debate.

To examine these and other issues more closely, we take first the relatively
straightforward case of optimistic bias, before turning to the more contentious
issues of variability.

Virtually all the practical debate about risk in the context of PPP projects, for
example in the extensive guidance provided by the Treasury Task force and others,6

is about optimistic bias - in particular about the extent to which the costs to the
public sector of optimistic bias will be reduced or avoided by placing risks with the
contractor.  This treatment of optimistic bias as separate from the cost of capital
reflects long established Treasury practice and is also the recommendation of
mainstream financial economics literature.7

For a privately financed project, the cost of bank or bond finance is influenced by
the lenders’ perception of the risk of default.8

For a privately financed PPP project the borrower is usually a special purpose
vehicle (SPV), set up to provide and operate that one or perhaps a few projects,
bringing together a consortium of private sector bodies, such as construction
companies and facilities managers. Although the risk of default by an SPV is only
loosely related to conventional project risks, such as capital overspends, a major
overspend could lead to demands for rescheduling, or worse.9   This is one reason
why bank financiers (or, in different ways, leading bond financiers or their insurers)
take a close interest in the progress of the project.  However engineering risks are
not the only concern of a bank considering finance for a project of this kind.

Banks like a good track record.  This is not a strong characteristic of SPVs for
PPP projects.  Banks also like legal certainly.  One problem faced by the public
sector as a client is that, as it includes the legislature itself, it cannot guarantee
this.  No government can guarantee that no future government will change the
law or general policy in some way which is disadvantageous to a current client.  In
a field such as the financing of public services this is not a negligible risk.10

Optimistic Bias Risk
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The National Audit Office has drawn attention to the very large downward
revision of financing costs which can be achieved by refinancing, once a project
is well established.11  This partly reflects the uncertainties of construction to a
new design.  The higher financing costs of the earlier phases reflect in part the
risk of a capital overspend and/or delay.  However they also reflect other
uncertainties which are specific to the PPP option, such as the success with
which consortium members will work together, and political uncertainty.

PPP projects can face other optimistic bias risks created by this contract
structure.  One early example was a concern by the financiers that a particular
combination of traffic flows and inflation might threaten the liquidity of the
Dartford Crossing project in its early years, even if it was fundamentally sound.
In considering the purchase of portfolios of student loans, banks were concerned
about the impact that such an asset might have on their reputation as "debt
collectors for the government".  These illustrate risks which arise from the
institutional structure of the project.  They fall far short of being arguments
against any use of private finance, but they do affect the private sector’s
required return on capital.12

To summarise on optimistic bias:

● For capital projects, however they are financed, there are often significant
risks that the outturn costs, benefits, or timescales will be less good than
those projected at the time of project approval.

● It is normal central government practice, as recommended in finance
textbooks, to consider the risk of optimistic bias separately from the
assessment of the cost of capital.

● For a privately financed PPP some of the risks of very serious performance
shortfalls will be reflected in the cost of bank or bond finance. Other shortfall
risks will influence the margins included by the contractor in the projected
cost.  This will increase the PPP contract price.

● With conventional public financing there is no corresponding increase in
the cost of debt to reflect such project risks.  However a key feature in the
comparison of publicly and privately financed projects is the assessment of
optimistic bias risks.  This increases the projected costs with public finance.

However financiers, faced with uncertainty, are typically concerned not only
with the expected value, but also about uncertainty around that value.  This
raises more substantial issues.

The academic finance literature on risk is almost wholly about risk in the
sense of variability about the expected return.  Although people in some
contexts, notably gambling, enjoy financial uncertainty, the norm is for private
providers of finance, whether individuals or institutions, to prefer certainty to
variability.  Thus the market price of a financial asset which offers virtual
certainty, such a government backed index-linked bond, will be higher, relative
to its expected return, than the price of a portfolio of equities.

People or institutions can and do reduce the variability which they face by
diversifying their holdings.  Institutions may deliberately hedge - for example
by operations in currency markets to reduce exchange risks on contracts.
Owners of equities will typically hold a spread of shareholdings, covering a

Variability Risk:
General Principles
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number companies over a range of sectors, so that fluctuations in the values
of dividends and individual holdings partly offset each other.

It is common in financial economics to adopt the perfect capital markets (PCM)
assumption that variability imposes a cost only if it is systematic – that is
variability which moves systematically with the equity market as a whole.13

The cost of non-systematic risk to financiers is usually seen in the PCM view
as negligible, because capital markets are presumed to be so diverse and
flexible that these variations can be costlessly diversified away.

In the context of the public sector, the most widely quoted paper on variability
risk has long been that of Arrow and Lind14 which concluded that, with
assumptions discussed below, the cost to the public sector of variability risk is
generally negligible, because it is spread so widely.

Currie, in the paper quoted above, criticises the application of the Arrow and
Lind conclusion to the public sector.  A more sophisticated PCM line as set out
by Grout (see endnote 1) is that the Arrow and Lind conclusion is equally
applicable to private financing, and may generally apply to public sector costs,
but that public sector benefits should be discounted at the same risky rate as
they would be in the private sector.

Currie's analysis is recorded below in full.  He notes that “The Arrow and
Lind theorem is crucially dependent upon the following three assumptions”.

i) Correlation of future costs and benefits with national income

Currie records the assumption that: “The net returns of a given public
investment are statistically independent of national income”.  He comments
that: “This condition is clearly open to question.  Many government
investment projects, particularly in infrastructure such as transport, are
correlated to national income.”

This qualification was noted by Arrow and Lind and it is important to establish
how much it matters in practice.15

In most practical situations people’s valuation of risk is influenced by many
factors, such as the direction of change and issues of choice and responsibility.
However small uncertainties in future aggregate public spending or taxation
are one of the few situations where a simple, textbook application by the
government of “risk aversion” is justified.  The relative utilities of the possible
outcomes are, in general, simply those associated with the relative levels of
aggregate income.

It is uncontroversial that the utility provided to an individual by a marginal unit
of money generally declines as income increases.  Thus a richer population
gains or loses less utility than does a poorer population from the gain or loss of
a marginal £1.  The rate at which the marginal utility of money declines as
income increases is usually expressed in terms of an ‘elasticity of marginal
utility of consumption’ (-cu"/u'), where c is consumption, u is utility and dashes
denote derivatives with respect to consumption; the minus sign being to convert
a negative quantity into a more convenient positive number.  This expression is
also described as the ‘index of relative risk aversion’.15

In the equations below, making assumptions which are again reasonable for

Variability Risk in the
Public Sector
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this unusually simple case, this is applied to aggregate income and utility.

The absolute amount, δ, by which the certainty-equivalent value of a cost or benefit,
of financial value C, is reduced by its covariance with income Y, provided that C
<< Y, is given by a standard equation, as derived for example by Layard and
Walters.16

Y

YCb ),cov(=δ (1)

where b = relative risk aversion = -YU''/U', where U is utility.

This effect can be significant.  Layard and Walters, and Arrow and Lind in their
paper, both quote the example of an irrigation scheme.  If poor farmers' incomes
are increased by much more in bad years than good years the welfare gain may
be significantly more than that implied by the average increase in annual income.
Such a strong covariance of costs or benefits and income is however extremely
rare in a developed economy, where in practice, with any plausible assumptions
about personal risk aversion and about the correlation of project costs and benefits
with national income, this effect is in general quantitatively trivial.

To illustrate this, a more convenient form of equation (1) is

YCb
C

σρσδ = (2)

where ρ = correlation coefficient of C and Y;

and σ
C
, σ

Y
 = proportional standard deviations of C and Y.

None of the variables on the right hand side of equation (2) can be quantified
precisely, but values on the high side are b = 2 and, for variables which are directly
proportional to income, σ

C 
= σ

Y
  = 0.08 over ten years or 0.12 over fifteen years.17

These values imply that, because of their covariance with income, monetary costs
ten to fifteen years into the future are 1 or 2 per cent less of a burden than they
would be if they had the same expected value but were invariant with income.
This implies a discount rate premium of about 0.15 per cent per year.

The argument has in any case little relevance to values of future costs or benefits
which are more in the nature of utility than income.  This applies to, for example,
the value of leisure time,18 or of risk of injury, or of some environmental impacts.
It is government convention that, in effect, these should be treated as utility impacts,
whose welfare effect depends little if at all on income.  They are therefore valued
at the monetary value of the expected physical outturn, V[E(O)], not at the expected
monetary value E(V) of all possible outturns. (The costs or benefits may be valued
at “today’s” money value, with future impacts discounted at the discount rate for
utility (say 1 or 2 per cent).  Alternatively they may be increased in money value
over time, to reflect their increasing value over time as incomes increase, and
discounted at a rate appropriate for marginal income with that same rate of future
income growth.)

For calculations made directly in terms of physical outturn (or, approximately,
utility) equation (2) is irrelevant, even though, because of the elasticity of marginal
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utility of money, working in terms of monetary values and averaging them would generally
overestimate the expected utility benefit.  In other words, generally, V[E(O)] < E(V).

For quantities measured in this way as utility, risk aversion is unlikely to be material: people’s
preferences would be expected to be close to the maximisation of expected utility.

ii) The consequences of spreading costs and benefits over a large population

Currie records the assumption that: “The net benefits of a government project tend to
zero as the population tends to infinity”.  He comments that:  “Again, this assumption is
dubious.  As Foldes and Rees (1977)19 highlight, it may fail in at least three cases: ‘for
public goods, where the benefit is not “shared” but increases with the population; for projects
whose scale must be adjusted roughly in proportion to the size of the economy…; and for
projects whose benefits accrue wholly or in part to a section of the population which is
“small” in the sense of the theorem.’  In the case of LU [London Underground], the
second of these cases is particularly relevant.”

These issues are qualitatively uncontentious; the important question is how much they matter
in practice.

Public goods, in this context, are goods which are “non-rival” such as national defence or
many environmental benefits.  If an explicit value of a defence benefit were included in the
appraisal of a defence expenditure, and if the value were uncertain, then it might fairly be
argued that the cost of this uncertainty is not diminished by being spread over a large population.
But such valuations are extraordinarily rare.  (In this, and many other cases, the public good
might in any case be valued as a utility benefit, for which, as noted above, there will be little
if any risk aversion.)

The “scale” argument again needs to be examined in quantitative terms.  Population dependent
projects can be conceived, in terms for example of a new technology applied to the whole of
some nationalised transport or public service network.  In such a case, doubling the population
might require the project, and the absolute uncertainties, to be roughly twice as large.  Thus
the net benefits of the project would not tend to zero as the population tends to infinity.  The
cost will however20 still usually be very widely spread.

Taking a publicly financed London Underground as an example, as Currie suggests, some
variability in costs might fall on users of the system, via higher or lower fares.  However in
practice any substantial variation, in either direction, must be expected to fall on taxpayers.
Whether the magnitude of the variability faced by individual users – which would rarely
exceed more than a few tens of pounds either way per year – would be a material welfare
loss is doubtful.  (This is of course distinct from the risk of optimistic bias, where the total
welfare loss, to users and general taxpayers, could be substantial.)

The issue of benefits accruing to a small section of the population is subsumed in Currie’s
third argument, as follows.

iii) Distribution of the costs and benefits of public policy

Currie records the assumption that: “The government is able to tax all benefits and
compensate all losses”.  He notes that:  “Arrow and Lind themselves acknowledge this
to be unrealistic.”

This is one of the first qualifications discussed with students in the teaching of cost-benefit
analysis.  Again the important question is how much it matters in this context.
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In contrast to the first two arguments, which are generally in practice immaterial,
issues of distribution certainly do matter in policy analysis.  They can be played
down by the swings and roundabouts argument – that government does many
things, and the costs and benefits are generally spread around widely and in ways
which are broadly fair (for example with regard to children and others unable to
support themselves); but this will not always do.  In the planning of new roads and
railways, for example, the distribution of concentrated costs and benefits, between
local residents and businesses and transport users, is often a dominant issue, despite
statutory compensation payments.  However, controversy in such case focuses
mainly on the absolute magnitude of the prospective impacts rather than their
variability, and these impacts of variability in any case generally arise equally with
public or private financing.21

It is worth noting that cases where individuals face the possibility of substantial
losses are normally subject to public debate.  This allows more complex individual
risk perception issues, such as reference points and loss aversion, to influence the
policy choice.  This contrasts with the applications of equations (1) and (2) to the
generality of public sector decisions, where it is reasonable to suppose that public
preferences are for government decisions to maximise the utility of their outcomes.

However this concentration argument provides no cause to question the general
application of the Arrow-Lind conclusion to the variability of those costs and benefits
which are valued.  With central government funding, financial costs are nearly
always spread over taxpayers as a whole.  The benefits are usually more
concentrated, as are some costs such as local environmental impacts, but it is rare
for public service benefits to be explicitly valued; those which are valued are often
in the nature of utility benefits as discussed above; and even for those which are
valued at their expected monetary value, the quantitative impact of correlation
with income is typically negligible.

To summarise all these arguments, if variability risk in the public sector imposes a
material cost or benefit this should, of course, be reflected in the project appraisal.
The three assumptions described by Currie are however well known respects in
which the main Arrow-Lind conclusion is approximate.  Approximations apply to
any economic policy convention, often to a much greater extent than with the
Arrow-Lind convention that variability risk does not materially affect the welfare
cost of public expenditure.  For example free trade is widely accepted in government
as a sound general principle despite there being many situations in which it is
strictly non-optimal.  In all such cases the general principle is normally applied,
with case by case handling of special cases.  Defenders of the PCM thesis
nowadays acknowledge that their own basic assumptions are not quite exact.22

Currie also calls in aid to a paper by Gardner,23 which makes a theoretically sound
criticism of Arrow and Lind.  Gardner points out that Arrow and Lind present their
theorem in terms of the costs and benefits of public investment being spread over
a population which approaches infinity.  The true basis of the Arrow and Lind
conclusion is that the impact of the costs and benefits on individuals is small relative
to their incomes.  Merely increasing the population, without increasing national
income, would not generally reduce the welfare impact of variability.  Gardner
illustrates that, for a publicly financed  project which amounted to a half or a third
of national income the cost of variability would generally be substantial (as might
be expected!) however large the population.
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However Gardner does not question Arrow and Lind’s practical conclusion.  Indeed
he concludes his article with the statement that: “Benefit-cost analysis safely ignores
the uncertainty associated with public investment when that investment’s risk is
inherently small”, where this means small relative to national income, not, as Currie
perhaps implies, small relative to the generality of project risks.

Currie’s conclusion that “What we can conclude from the above is that Arrow
and Lind’s theorem is unlikely to hold true and if it does, its assumptions restrict its
applicability to the most limited applications” is puzzling.  The contrary is true.
Quantitative analysis of the points which he lists confirms that, as a working
assumption, the Arrow-Lind conclusion is unusually robust.

Currie records one further, policy argument against Arrow-Lind which, given its
weakness, is surprisingly common.  This is the argument that, if Arrow-Lind were
correct, “it would imply a radical expansion in the role of public investment.
If the public’s cost of capital were genuinely lower then as well as choosing
to invest in public infrastructure, we would expect the government to invest
in high risk projects that are currently the preserve of the private sector.  In
a market economy this would appear to be an absurd proposition”.  It would
indeed be an absurd proposition, because public investment requires a radically
different incentive structure which, on the basis of experience, is less satisfactory
than private sector incentives for most activities which “are currently the preserve
of the private sector”.  The suggestion that a single issue – the cost of capital –
should be the only factor determining decisions of this kind is, again, puzzling.

There is one yet further limitation of the Arrow-Lind conclusion, not recorded by
Currie.  This is the concentration of uncertainty within spending units within
government.  Increasing delegation, with tight control of aggregate budgets but
flexibility within them, means that uncertainty may be concentrated on a single
Department, or part of a Department, or a single operating unit, such as a hospital.
This is a cost (albeit one which may bring more than compensating advantages in
terms of incentives).  It does not undermine the general application of Arrow-
Lind, but it is an extra factor which spending units will consider in their decision-
making.

We noted above the more sophisticated PCM argument which differentiates, as
did Arrow and Lind, between public sector costs and the associated benefits.
Costs, it is argued, should be discounted at a risk-free rate (for which the PCM
school might choose the risk-free market rate, perhaps adjusted for taxation,
whereas welfare economists might choose a slightly higher social time preference
rate).  However, it is argued that the associated benefits should be discounted at a
risky rate, as revealed by the private financing costs of similar assets.

For publicly financed projects the benefits should indeed be discounted (or
compounded) to adjust for their correlation with the incomes of the beneficiaries,
where this is material – as in the irrigation scheme example quoted above.

It could be argued that with private financing the public sector pays according to
the services provided and not according to the costs.  This makes a case for
revisiting the discounting of the payments made to suppliers of privately financed
public services.  However in practice these payments are for the most part made
from general departmental expenditure, not by beneficiaries.  The risk pattern
may be a little different – varying for example with the availability of a road rather
than with its maintenance costs, but it seems implausible that these differences
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provide any case for a higher risk premium.  (The cost of variability to the private
sector supplier is discussed in the following section.)

In some cases, notably tolled bridges, the benefits of both publicly and privately
financed projects are partly paid for by the beneficiaries.  However even in this
case the impact of the correlation of the payment by the individual with income is
generally weak.  It may be strong in isolated cases – for example when using a
bridge is correlated for an individual with being in employment; but for most users
there will be barely any correlation – although the operator will benefit from
systematically more traffic at times of higher prosperity.

It thus looks as if, even with private financing, the cost of variability risk to the
public sector is generally negligible.

In concluding his analysis Currie comments that “if the government is able to
access a risk-free source of capital through spreading risk, why do private
sector agents not attempt to do the same?  After all, in developed financial
markets, private sector firms have the same access as governments and there
are some that can match the resources and scale of governments.  These
firms have a similar capacity to spread risk and enjoy a lower cost of capital”.

This is the more usual argument of the PCM school, to which we now turn.

Private sector agents do “attempt to do the same”, by spreading risk.  The issue is
whether they do so to such an extent that non-systematic variability is effectively
costless.  Private sector firms do not have the same access as government to
policy instruments; in particular access to the power to raise tax revenue.  And
PPP special purpose vehicles are unlikely to match the resources and scale of
many developed economy governments.  But there are substantial issues here,
with regard to both non-systematic and systematic risk.

It is widely accepted within the private sector that banks, in particular, are averse
not only to optimistic bias but also to uncertainties around the expected value,
regardless of their correlation with the stock market.  This may be because the
individual manager, or team, responsible for the financing will be rewarded if the
project significantly exceeds expectations but more than proportionately penalised
if it falls significantly short.  Arrow and Lind themselves commented that for
corporate managers "careers and income are intuitively related to the firm's
performance.  From their point of view, variations in the outcome of some corporate
action impose very real costs".  This was so even when "from the stockholder's
points of view, risk should be ignored".  A PCM response to this is sometimes that
private sector managers do not understand the economic forces driving them.
However the issue is not one of economic theory, but of institutional structure and
personal incentives, in contractual contexts which can in practice concentrate
variability risk.

Some variability risks are created by PPP structures.  For example the revenues
from a shadow tolled, privately financed (DBFO) road may depend (if only to a
limited degree) upon the road usage.  With public financing there is still uncertainty
about what the traffic flows will be, but there is no material cost to taxpayers or
users analogous to the cost of this PPP revenue risk.  If the private sector is
averse to such variability this will add to the financing costs of the PPP option.  It
is partly for this reason that payments for the provision of privately financed prisons,
and more recently for DBFO roads, have moved away from payments for
throughput to payments for availability.

Variability Risk in
the Private Sector
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Systematic, equity market risk is relevant to PPP projects even though they are
usually financed predominantly by bank borrowing (or bonds).  It will add to the
returns required by PPP bidders on their own, albeit usually small equity input.

The magnitude of the average equity risk premium is itself a controversial issue.
The PCM view is typically that it is over 5 percent.  Another view, starting from
plausible expectations of the risk free rate and taking the view that equity markets
fluctuations are mainly mean reverting, eventually, to a much smoother long run
trend, suggests a lower value of perhaps 2 or 3 percent.  However on either of
these views the premium is much higher than is credible for the cost of systematic
risk of publicly financed projects, which as discussed above is a small fraction of
a percent.24

The practical importance of these extra costs of variability risk with private financing
is less clear, especially in applications where private financing has developed into
a mature policy.  It would be surprising if PPP contracts in such fields required a
private cost of capital higher than the 6 per cent in real terms which has been used
to cost public capital since 1989.25

To summarise on variability risk:

● Variability risk may add significantly to the cost of private equity finance.  This
contributes to the returns required on the equity component of privately financed
PPP projects.

● There is some corresponding impact on the costs and benefits of publicly
financed projects, to the extent that these costs and benefits are valued and
correlated with people's incomes.  However the magnitude of this effect is in
pratice nearly always negligible.

● Public sector benefits (or negative impacts such as environmental costs, whose
value may depend strongly upon income) are in any case very rarely valued.

● Where benefits are valued, they are often utility benefits, valued in terms of
the monetary value of the expected physical output, V[E(O)], not the expected
monetary value of all possible outputs, E(V).  In this case income risk aversion
is not material.

● Exceptions arise with some aid projects, where benefits may be valued in
terms of, for example, the large, income-correlated impacts on farmers’ incomes
of an irrigation project.  But such cases in developed economies are extremely
rare.

● Non-systematic variability risk (i.e. variability not correlated with variability in
the stock market) can contribute materially to the costs of PPP projects, to the
extent that the contract and financing structure concentrates such risks.

● Non-systematic variability risk in publicly financed projects rarely, if ever, adds
materially to those costs and benefits which are valued in money terms.  However
account should be taken of any problems which variability might pose for the
management of delegated budgets.

There is good evidence that private, instead of public financing can sometimes
help to generate more efficient ways of providing public services, to an extent
which offsets the higher transactions costs and higher cost of capital.

Conclusion



11

In the formal guidance on the comparison of publicly and privately financed options
the handling of risk is generally confined to optimistic bias - that is to ensuring that
proper adjustments are made for all those respects in which the outturn might be
less satisfactory, in cost, timescale, or quality than the baseline figures.  This
guidance is essentially sound.

In practice most of these adjustments apply to publicly financed options.  For
privately financed options the costs of such shortfalls are reflected in premia on
the cost of private debt and in margins built in by the contractor.

The cost of variability risk of public expenditures and revenues is generally trivial,
whether or not it is systematic (i.e. correlated with national income).  If it is non-
systematic it is in practice nearly always so widely spread that the variability
faced by individuals is very small relative to their incomes.  Even if the variability
is systematic (i.e. correlated with people's incomes) the social cost of this is usually
trivial for any plausible levels of correlation and relative risk aversion.  Public
expenditure variability may however impose a material cost of budget planning
uncertainty, where a project is a large part of the constrained budget from which
it is funded.

Non-systematic variability risk can impose material costs in privately financed
projects because, in practice, these risks cannot always be easily diversified.

The conventional financial economics paradigm, that in a competitive market the
cost of private financing reveals the interest cost of risk of producing that output,
may be a satisfactory approximation for many purposes.  It is however not
appropriate to comparison of the radically different institutional, incentive and
distributional structures found in comparing the public and private financing of
public services.

Nonetheless, for a public service for which there is a mature PPP policy the cost
of capital should not be substantially different from the rate used for costing publicly
financed capital.
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1 As illustrated for example by Paul Grout (1997) "The Economics of the Private Finance
Initiative", Oxford Review of Economic Policy, Vol 13, No 4, 53-66.  Grout argues that,
whereas the costs of a publicly financed option might reasonably be discounted at
close to the risk-free rate, the expected payment stream to a privately financed contractor
should be discounted by the public sector at a higher rate, to reflect the social cost of
the variability risk in the benefit flow from the investment.  This, he implies, is given by
the private sector's cost of capital for that payment stream.  The privately financed
route, he argues "explicitly builds in the price of risk whereas the public provision
route masks it".  The financial economics paradigm on which these arguments are
based is well set out in the outstanding textbook by Richard Brealey and Stuart Myers
('Principles of Corporate Finance', McGraw-Hill, 1981, 1984, 1988, 1991, 1996, 2000).

2 Currie, D (2000) “Funding the London Underground”, London Business School,
Regulation Initiative Discussion Paper 35.

3 Nominal interest rates on government debt are of course influenced by expected
inflation, which may differ from actual inflation.  In practice the interest rate on
government debt is rarely used for public sector investment appraisal, in the UK or
other countries.  However the underlying question of how risk should be handled in
public sector appraisal still needs to be addressed.

4 Kay, J (1993) 'Efficiency and Private Capital in the Provision of Infrastructure', Chapter
2 in 'Infrastructure Policies for the 1990s', Paris, OECD.

5 Currie also takes this quotation but omits Kay’s quotation markets, possibly implying
that Kay’s article advocates the perfect capital markets thesis, which it does not.  Kay
observes that the spreading of risks “mostly, though not invariably favours the public
sector [as a source of financing, but that] the introduction of private capital may
change the nature of these [project] risks, either because different people manage them
or because, even with the same people managing them, they are subject to different or
more extensive monitoring.”

6 Notably 'Partnerships for Prosperity', Treasury Trask Force, London, November 1997,
and 'Technical Note No.5', Treasury Task Force, London, October 1999.  In Technical
Note No. 5 Box 1, on Value for Money, refers explicitly to "expected cost".

7 For example Brealey and Myers include in their textbook (see Endnote 1) a section on
"Avoiding Fudge Factors in Discount Rates".  They note that: "in everyday usage
'risk' simply equals 'bad outcome'.  People think of the 'risks' of a project as a list of
things that can go wrong".  They note that "managers often add fudge factors to
discount rates" to offset worries such as the risk of an exploratory investment finding
nothing, or of a product not being accepted by a regulator, or an overseas property
being appropriated by the government.  They discourage such adjustments partly
because they are generally unique (that is, diversifiable) and partly because the need
for the adjustment arises because managers fail to give bad outcomes their due weight.
It is better to correct this failure explictily.

8 Or sometimes, for bond finance, by the perception of a monoline insurer, who for a fee
guarantees the bond.

9 As in the well known case of the Channel Tunnel (although that project was at the time
regarded as an example of full scale privatisation and not as a “private finance” project).

10 For example the Home Secretary who took up office after the 1997 General Election had
previously declared that he did not regard as acceptable the operation of prisons by
the private sector.  His subsequent change of view illustrates the uncertainties in such
fields.  Of course, given a political decision to change a contract entered into by a
previous government, there would be legal constraints protecting the contractor, but
future government (and public) attitudes may materially affect the profitability of a PPP
project.

11 "The Refinancing of the Fazakerley PFI Prison Contract" London, House of Commons,
HC 584, 26 June 2000.

12 There are also risks faced by the public sector which would differ as between a PPP and
a conventional project, such as the risks of expensive litigation, or inability to impose
contractual sanctions, if the project fails.

13 Or perhaps with a wider set of assets, but most discussion is in terms of equity markets.
14 Arrow K, and R Lind (1970) “Uncertainty and the evaluation of public investment

decisions” American Economic Review, Vol 60, pp 364-378.
15 A value of 1 for this index would imply that an x percent increase in income gives the

same extra utility regardless of the person’s initial income.  A value of 2 would imply
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that a given percentage increase would give twice as much utility to someone with half
the initial income.  The consensus value in academic debate appears now to be around
1.0 to 1.5.   A good review of this quantity was recently commissioned by the Office of
Fair Trading (Welfare Weights, OFT Economic Research Paper 20, January 2000, by
Frank A Cowell and Karen Gardiner, STICERD, LSE).

16 Layard, P.R.G. and A.A. Walters (1978) ‘Microeconomic Theory’, McGraw-Hill,
pp364-5.

17 These values are based on UK GDP data over the past 50 years.  The standard deviations
reflect the errors which would have occurred had 10 or 15 year projections been set
equal to the same average growth rate as the preceding 10 or 15 years, with no additional
information used to improve this extraordinarily crude forecast.  Further assumptions
of ρ = 1 and σ

C 
= σ

Y
 give an estimate of the degree of covariance of public sector costs

with income which may be fairly accurate for some costs, such as wages, and on the
high side for most other procurement costs.

18 And hence also working time, at least in the long term, although the social and other
forces linking work and leisure time are not simple.

19 Foldes, L and R Rees (1977) 'A Note on the Arrow and Lind Theorem', American Economic
Review, June, 69, 188-93.  It is worth recording that one of the authors of this quotation
confirmed, after publication of this very good academic paper, that he still believed that
the Arrow-Lind conclusion was appropriate for most practical applications.  (Rees, R
Conversation at AUTE Annual Conference, Durham c1978)

20 It is costs to which these arguments are most relevant, as it is so rarely practicable to
value and discount the final benefits of public services.

21 The precautionary principle, and perhaps fear of the unknown, can materially increase
the value of health and safety and environmental impacts; but this is qualitatively
uncontroversial and not related to the Arrow-Lind conclusion, which is about aversion
to variability of income.

22 This was not always so.  One core feature of the PCM thesis - the efficient markets
hypothesis, that an average investor cannot hope to consistently beat the equity
market - was famously defended in 1978 with the assertion that "there is no other
proposition in economics which has more solid empirical evidence supporting it"
(Jenson, M. (1978) 'Some anomalous evidence regarding market efficiency', Journal of
Financial Economics, 6:95-101, p95).  Successive editions of Brealey and Myers (see
Endnote 1) retain the absolute assertion that "we know that the market has no memory
and that the cycles that financial managers seem to rely on do not exist".  However, the
last two decades have seen a progressively deeper understanding of financial markets.
For example Brealey and Myers, following the October 1987 stock market collapse,
added to the 1991 and subsequent editions of their textbook a new heading of "No
theory is perfect", with a thoughtful discussion of the crash, recognising that equity
markets may for a while be high or low relative to their underlying value.

23 Gardner, R (1979) “The Arrow-Lind Theorem in a Continuum Economy”, American
Economic Review, Vol 69, No 3, 420-422.

24 This well known discrepancy is sometimes described as the “equity premium puzzle”.
However it is hardly surprising that the simple risk aversion model, which can reasonably
be used to estimate the future welfare costs of moderate variability in future national
income, does not capture people’s aversion to the large and often very long lasting
fluctuations in equity markets.  The equity market is an essential element of a developed
market economy, with the profound benefits which this brings.  But these benefits, like
most benefits, bring with them some costs – one being the cost to investors of the
equity market fluctuations arising both from fluctuations in the real world, as with wars
and oil prices, and from fluctuations in sentiment, as with the changing attitudes in
1999 and 2000 towards investment in "new technology" stocks.

25 The compound rate of return to the UK (and US) equity markets through the 20th
century was close to 6 per cent in real terms, with no evidence of an increasing trend in
this value over time; and the cost of variability of most PPP projects might be expected
to be lower than the market average.  The rate generally used to cost UK public sector
capital is higher than the cost of government borrowing because it includes a very
small adjustment for variability risk and a larger adjustment to include an average
private sector quantum of taxation.
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