PRIVATISED TRANSPORT
INFRASTRUCTURE AND
INCENTIVES TO INVEST

By Dieter Helm and David Thompson*

1. INTRODUCTION

It has often been asserted that public ownership in the UK resulted in over-
investment in capacity. Rees (1989) considers thatthis is “perhaps the greatest single
failure of the system of government control of public enterprise, at least up to the
early 1980s”.

Conversely it has also been asserted that privatised utilities face few incentives
to invest efficiently. This would hardly be a surprising result if the firms were
allowed to follow profit maximising policies after privatisation. Monopolies (and
especially natural monopolies) maximise profits by tightening capacity margins. In
practice, however, the consequences of changes of ownership have been more
complex. Privatisation has, in the main, replaced regulation through state ownership
by regulation through licences. Each newly privatised utility has been granted a
licence which entitles it to supply monopoly services in return for undertakings
related explicitly to pricing, and, in some cases, service quality. These are in effect
contracts between the firm and the community, monitored and arbitrated upon by a
regulator. Whether privatisation results in efficient levels of investment thus
depends upon the interaction between the firm’s strategies and these regulatory
constraints.

There has been considerable debate about the static efficiency consequences of
privatisation, but little attention has yet been paid to the longer term effects on
investment decisions and the resulting levels of capacity and service quality. This
is somewhat surprising, given the preceding agreement that privatised suppliers may
face inadequate incentive to invest efficiently. If this belief is correct, the dynamic
effects of inadequate road provision, crumbling railways and congested airports and
ports are likely to be just as relevant as static gains or losses in efficiency.

This paper considers these aspects of the privatisation of transport infrastructure.
In particular we will focus on three questions:
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Does the RPI-X formula, with associated licence conditions, give incentives to
over or under-invest?

Are the social costs of underinvestment greater than those of overinvestment?
Given the answers to both these questions, what policy options would improve
on the current regulatory structure?

So far the impact of privatisation on transport infrastructure has focused on
airports, ports and the Channel Tunnel. A number of schemes for private toll roads
have also been proposed, though none has yet been implemented. However, with the
privatisation of core rail services under consideration by government, with plans to
encourage further private road schemes, and with decisions pending on both
additional airport capacity in the south east and the re- setting of BAA’s price control
at the London airports, the issues raised by privatised transport infrastructure are
likely to assume greater significance.

The structure of the paper is as follows. After this introduction, section 2 examines
the investment incentives under public ownership. We argue that the methods of
regulation adopted during the 1970s provided inadequate constraint on the investment
plans of the nationalised industries. Section 3 then examines the evidence on the
resulting dynamic efficiencies; we review evidence which suggests that over-
investment did indeed take place. The changes made to nationalised industry
regulation at the end of the 1970s would be expected to have reduced this distortion,
and the evidence on performance which we review suggests that it did so. This
assessment forms abenchmark against which section 4 assesses investmentincentives
under privatisation. We suggest that plausible incentives to underinvest exist but, at
this stage, there is insufficient evidence to determine the likelihood of underinvestment
in practice. Section 5 then considers the welfare consequences of overinvestment
and underinvestment. Itis suggested, in particular, that the costs of underinvestment
will be especially high in circumstances where excess demand is rationed through a
(planned) deterioration in service quality in preference to setting prices at their (short
run) efficient levels. As this has been, at least in part, the method used to ration
capacity in several parts of the transport sector (in particular, aviation infrastructure
and roads) this observation is clearly of practical consequence. Finally, therefore,
section 6 considers some of the consequences for policy.

2. INVESTMENT INCENTIVES UNDER PUBLIC OWNERSHIP

Standard microeconomic theory provides a set of familiar rules which, when applied
to pricing and investment in infrastructure capacity, ensure the efficient utilisation
of resources. Prices are set in relation to short run marginal costs. Where capacity
imbalances exist, SRMC prices signal appropriate capacity responses and prices
converge on long run marginal costs.

Investment/disinvestment in changes to capacity is determined by the net present
value: that is, by comparison of the discounted stream of benefits (given the prices
that will be charged) and the discounted stream of (social) costs.

232



PRIVATISED TRANSPORT INFRASTRUCTURE D. Helm and D. Thompson

Where private and social costs are identical, and where benefits to consumers can
be captured in price, this yields the familiar criterion of investing in projects where
the net present value of future costs and revenues is positive.

The economic theory of infrastructure investment and pricing is, of course,
considerably more complex than this. Project appraisal requires consideration, in
particular, of the specification of the appropriate discount rate, the treatment of risk
and uncertainty (where future levels of demand and cost are usually important), the
valuation of non-cash benefits and the appropriate measurement of opportunity costs
(see, for example, Diamond and Mirrlees, 1974). Marginal cost pricing raises issues
in relation to balancing budgets (where multi part tariffs may be useful) and the
spreading of the risks associated with price fluctuations (where long-run marginal
cost pricing may be considered appropriate).

We return to some of these issues below. However, our concern in this paper is
not to examine further the theoretical specification of appropriate rules for pricing
and investment; rather we want to consider their implementation. If it could be
assumed that the managers of public enterprises would determine the level, and
composition, of their investment programmes by following the rules suggested by
economic theory, this would be relatively straightforward. However, the theory of
property rights —and the economic theory of bureaucracy — suggest that managers
in the public sector, like their private sector counterparts, will have their own goals.
These are likely to include concern with the size of their business and the resources
they command, preferences for particular types of expenditures, and what Sir John
Hicks once called “the best of all monopoly profits” — a quiet life. Given the
existence of managerial goals, investment behaviour is determined by the interaction
of these goals with the regulatory rules which provide the incentives and constraints
on managerial actions.

This can be seen as a principal-agent problem, explicitly recognising that the
objectives of the agents (the managers) differ from those of the principal (the state).
Indeed, if proper account is taken of the theory of bureaucracy, the problem is
hierarchical: the ultimate principals are the electorate; the ministers are chosen from
their agents (the elected politicians), and these in turn, together with civil servants,
attempt to control the public enterprise managers.

Recent developments in the theory of public enterprise behaviour provide a basis
for investigating the likely consequences of different types of regulatory constraint
(see, in particular, Rees (1984), Marchand, Pestieau and Tulkens (1984) and Bos
(1988)). Taking a relatively simplified approach, public enterprise managers'
concern with the size of their business and the range of resources they command can
be captured by output maximisation, while concern for a “quiet life”” can be captured
by adisinclination to undertake certain activities which reduce cost but which require
“managerial effort”. Thus, adopting a model suggested by Vickers and Yarrow
(1988), the managerial objective function is determined by the output of the
enterprise (g) and the effort required to implement cost reducing activities, -(b-1)x;
where x is the level of cost reducing activity and b >1 is the effort required to im-
plement it. Managers are constrained by the budget constraint:

pq — C(q.kx) —x 2 s(k)k
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That is, profits must meet (or exceed) a targeted return (s) on the capital stock (k);
the targeted return is itself a function of the level of capital stock. Revenues are
determined by prices (p) and output (g); costs are determined by output, the capital
stock and the level of cost reducing activity undertaken by management. First order
conditions are:

p _Cq =e ——1_
p Ap
x:&.{.]
A
and
—Cr=s(1+f)
where

e is the (absolute) price elasticity
A is the multiplier on the budget constraint and
fis the elasticity of the financial target to the level of capital stock (k).

The first equation shows the relationship between the price-cost mark up and the
tightness of the budget constraint, and the second equation shows that a tighter
constraint increases the incentive to cost-reducing activity.

It is the third condition which is of most interest to the present discussion,
however. Iff=0—thatis, if financial targets are notrelaxed (tightened) when excess
(insufficient) capacity exists and if, also, the financial target (s) is set equal to the
opportunity cost of capital (r) — then we have:

-C k=T
That is, investment would be undertaken up to the point at which marginal returns
equalled the opportunity cost of capital. Where, however, s is set below r , the
expected outcome would be over-investment. That is:
-C, =s<r
Similarly, where f < O, that is, where the financial target is relaxed (tightened) when
excess (insufficient) capacity exists, then, even with s set at the level of the oppor-
tunity cost of capital, overinvestment would be the expected outcome: that is,
—Cp=r+fy<r
It will be noted that no explicit expense preference has been included in the
managerial objective function. To the extent, however, that an interest in (at least
some) capital projects is a reasonable characterisation of managers' behaviour, the
likelihood of overinvestment will be greater than suggested by this model. This
framework can now be used to examine the regulatory rules in practice.

3.THE REGULATION OF INVESTMENT UNDER PUBLIC OWNERSHIP
The regulatory rules for public enterprises in the UK have been subject to frequent

change. In the immediate post-nationalisation period, the main method of regulation
was through the appointment of appropriate managers to the Boards of nationalised
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industries. The possibility of divergent objectives — the principal-agent problem
— was only slowly realised, and in a period of reconstruction, emphasis was placed
on the relief of bottlenecks and the provision of adequate infrastructure. The
Morrisonian model, using non-executive or part-time directors to reflect the wider
public interest, together with some financial monitoring by the Treasury and the
sponsoring ministers, relied heavily on nationalisation, per se, to bring incentives
into balance. Thus, the nuclear power programme was given the go-ahead in the 1957
White Paper with scant regard to cost; so were the ambitious investment plans of the
railways. The recognition that financial control was too weak resulted in a
government White Paper, in 1961, which introduced financial rules, although these
amounted to no more than overall guidelines on profitability. Indeed, in the 1960s
the nationalised industries played a critical part in the Labour government’s “white
heat of technology”, bringing in their wake Concorde and plans for an additional
London airport and for a Channel Tunnel. -

A more fundamental reappraisal of the regulatory rules for nationalised industries
came in a subsequent White Paper in 1967. This set out guidelines reflecting the
pricing and investment rules suggested by economic theory. Long run marginal cost
was seen as the determinant of the optimal pricing and investment path, and capital
projects were to be subject to discounted cashflow analysis of benefits and costs.
Enterprises were also set financial targets, although the link between these and the
pricing and investment rules — either in theory or in practice — was never entirely
clear.

The next phase was the introduction of more direct financial controls in the 1978.
White Paper, following the use of cash limits (later External Financing Limits or
EFLs) in 1976. This regime concentrated on three constraints. The first was a
financial target - usually specified as a rate of return on capital assets and intended
to reflect a targeted return on new investment. Initially this was set at 5 per centreal,
based on observed rates of return in the private sector in the mid-1970s. The second
constraint was a set of cost and productivity targets, and the third was an annual target
for cashflow - the External Financing Limit. These controls were intended to
replicate, crudely, the cost of capital to private investors and the constraint on costs
in competitive markets.

The 1978 White Paper provides the framework for regulation of nationalised
industries up to the present day. However, the 1980s saw some significant devel-
opments which altered the impact of the new regime. These included, in particular,
the revaluation of assets on current cost accounting principles, and subsequent
changes in accounting procedures outlined in the Byatt Report (see H M Treasury,
1986). These changes enabled a more direct link to be made between the (ex ante)

- required return on new investment and the (ex post) targeted return on capital em-
ployed (see Edwards, Kay and Mayer (1987) for further discussion). In 1989 the
required return was increased to 8 per cent, reflecting the observed increase in private
sector returns.

The incentives suggested by public enterprise theory indicate the likelihood of
over-investment under the control regime which operated during the 1960s/1970s.
Financial targets were frequently perceived to be ex post flexible to changing cir-
cumstances, and their level did not necessarily match the opportunity cost of capital.
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In principle, application of the investment rules introduced in the 1967 White Paper
might have been expected to constrain inefficient investment. In practice, however,
the investment rules proved to be largely unenforceable — a consequence of
significant asymmetries in information between the monopoly enterprises and their
government regulators, though political preferences for individual projects also
played a part. Thus an enquiry commissioned by the government concluded, in1976:
“It is doubtful that (the regulatory rules) have made a material contribution to
improving the allocation and effective use of resources” (NEDO, 1976).

The final phase of the regulation of nationalised industries introduced an explicit
ex post constraint on their investment behaviour. The requirement that financial
performance should reflect consistency with efficient investment behaviour meant
that managerial preferences for expenditures which were not worth while could be
implemented only at the expense of higher prices and (hence) lower output. In terms
of the model outlined above, it was intended that f= 0: that is, that financial targets
should not be adjusted to reflect the presence of inefficient levels of capacity. This
of course raises obvious questions of credible commitment. Furthermore the
associated changes in accounting policy had the effect of setting financial targets (s)
at levels more closely consistent to the perceived opportunity cost of capital.

In summary, then, over-investment might be an expected outcome in each of the
earlier phases of nationalised industry regulation up to 1978. Subsequently constraints
on overinvestment might be expected to be significantly more effective. There is
some evidence to support these propositions. During the 1970s the returns on capital
earned by the nationalised industries were generally low in comparison with the
opportunity cost of capital, and during the 1980s returns have generally increased.
However, because results are measured under the historic cost convention, and
because of the long asset lives involved, any comparison is at best necessarily im-
precise. More fundamentally, measures of returns provide only indirect evidence on
whether efficient investment policies have been pursued by firms which are - to a
significant extent - price makers. Evidence on the volume of investment expenditure
shows that it was generally lower during the 1980s than in earlier years, as the new
control regime was implemented in parallel with a tighter control of public expenditure.
Thus, at the beginning of the 1970s public capital expenditure on transport accounted
for almost 1 per cent of GDP, but by 1986 (immediately before privatisation took BA
and BAA out of the public sector) this figure had fallen to 0.5 per cent.

These figures provide some weak support for the predictions of public enterprise
theory, but they are only an indirect test of changes in investment behaviour. What
is required, in principle, is a more direct comparison of the production possibilities
faced by individual enterprises and their actual investment behaviour. The series of
“efficiency audits” commenced by the Monopolies and Mergers Commissionin 1980
provide an invaluable source on this. As a part of each six month study into a
particular nationalised industry’s performance, the MMC investigated the investment
appraisal techniques and policies of each enterprise and examined whether appro-
priate levels of infrastructure capacity had been selected.

One of the Commission’s earliest inquiries examined London’s commuter rail
services (MMC, 1980). At this stage, investment behaviour was largely conditioned
by the regulatory framework which preceded the 1978 White Paper. The Commission
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concluded that BR’s prices reflected the underlying cost structure, but they found
evidence of significant excess capacity, which led them to conclude that “there is
scope for reductions in rolling stock in service of the order of 10 per cent, without
major reductions in service quality”. Seven years later, the Commission carried out
a follow up study (MMC, 1987b); over this period capacity utilisation had increased,
on average, by 15 per cent and the Commission noted that “the reduction in the
number of vehicles has reduced running costs by about £10 million per annum and
investment expenditure on new vehicles by some £200m”.

The observation that significant excess capacity existed in 1979 but that this was
progressively eliminated over the course of the 1980s is consistent with the view that
the control framework initially provided inadequate constraints on over-investment,
but that the changes stemming from the 1978 White Paper reduced this bias. Similar
findings have emerged from MMC’s inquiries into several other nationalised
industries, in particular coal (MMC, 1983 and 1989), electricity (MMC, 1981 and
1987a) and steel (MMC, 1988). In each case, capacity rationalisation during the 1980s
has reversed the overinvestment which characterised the 1970s.

Not surprisingly, therefore, evidence on overinvestment is hard to find in the
1980s. However, the fact that over-investment has arisen, at some stage, does not
invalidate the case for appropriate public provision. Nor does it necessarily establish
the superiority of a private regulated monopoly’s investment behaviour. We
therefore turn next to consideration of investment incentives under privatised
ownership.

4. INVESTMENT INCENTIVES UNDER PRIVATISED OWNERSHIP

Most utility privatisations took place against the background of a need for large-scale
investment. Indeed, it might be argued that it was precisely because of the difficulties
of squaring British Telecom’s modernisation of exchanges with the targets for public
sector borrowing implied by the government’s macroeconomic strategy that offi-
cials and ministers were spurred to initiate the utility privatisation programme (see
Helm and Yarrow, 1988). The regulatory arrangements vary from case to case, but
have typically comprised the following elements:

A price cap, typically fixed at RPI plus or minus some number to reflect potential
efficiency gains relative to the RPI;

A set of general obligations on regulators to promote competition and to prevent
discrimination;

A requirement to consider the financial viability of utilities;

Quality of service targets.

These rules were imposed within a new institutional context, typically comprising
aregulatory authority led by a Director General, with support from the appropriate
Secretary of State and the MMC. This framework provided additional unwritten
rules of conduct in case behaviour which conformed with the licence should
nevertheless be deemed to conflict with the public interest.
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Most of the emphasis in privatisation has focused on short run pricing issues, with
the notable exception of water. The theory has been as follows. RPI - X fixes the
price ceiling inrelation to the level of costs (including capital charges) which the firm
might (reasonably) be expected to achieve if it performed efficiently over the review
period. Over time, long run equilibrium, and therefore optimal investment, are
achieved through a series of short runs. Significant new investmentrequirements can
subsequently be dealt with at periodic reviews of RPI - X, typically at five year
intervals. If we consider the impact of a particular project on a firm's net worth, then
itis clear that the level of X — which determines the price ceiling — is an important
determinant of the return to investment. In theory, fixing X at the “right” level should
ensure an efficient investment path. Whether it does so, however, depends upon a
number of factors, in particular whether investment is sunk expenditure — with low
alternative use values — and whether investment is considered explicitly in the
determination of X values.

If these rules were to be made explicit, RPI - X regulation would collapse - de facto
- into rate of return regulation, with a lag. The resulting incentives for the utility
would be to gain the largest possible contract with the regulator for investment,
provided that the rate of return was sufficiently high to attractinvestors. The Averch-
Johnson effect, familiar from the US, could thus arise in the UK. If, on the other hand,
the rate was too low, investment would fall.

Where the rules are not explicit, and investment expenditures are sunk, this
changes the bargaining positions of both utility and regulator in the negotiations
which fix the value of X. A problem of “dynamic consistency” arises (see Greenwald,
1984). Once the utility has sunk infrastructure expenditure then it is open to the
regulator to tighten the price control - at the periodic review - to the benefit of
consumers and to the detriment of shareholders. Of course, the possibility of this ex
post appropriation raises the risk associated with sunk investment expenditure and
may result in worthwhile investment not being undertaken. The regulator would
want to reduce this risk by signalling that ex post expropriation is unlikely, but the
problem is that it may be difficult to make a credible commitment (what Helm and
Yarrow (1988) call the policy credibility problem). Furthermore the utility may use
this uncertainty to extract a more favourable deal from the regulator at the periodic
review. Such strategic manipulation of the regulatory process will be in the firm’s
interest if it believes that it can induce a higher price ceiling after the review by
underinvesting in the period leading up to the review (see Vickers and Yarrow, 1988).
Furthermore, an (RPI - X) control specified in terms of an average revenue yield may
provide incentives to set peak period prices above efficient levels (see Bradley and
Price (1988); this distortion does not necessarily arise if the price cap is specified as
a tariff basket, however, (see Vogelsang and Finsinger (1979)).

There are thus some grounds for believing that privatised utility regulation — as
practised in the UK — may result in underinvestment on the part of firms with high
sunk cost infrastructure. Whether this turns out to be true in practice is clearly an
empirical question, and too little time has yet elapsed to generate reliable data. Itis
interesting, however, to observe that BAA — once characterised as an output
maximiser (see Whitbread, 1971) — now appears to see less urgency for further
investment in runway capacity in the south-east of England than do the regulatory
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authorities. Of course, it may turn out that BAA is right and, as already noted, it will
be some years before it is possible to form a judgement. Nevertheless, a change in
approach would be consistent with the view that the current regulatory arrangements
provide fewer incentives to invest than the arrangements which preceded them.

5. ARE THE SOCIAL COSTS OF UNDERINVESTMENT
HIGHER THAN THE COSTS OF OVERINVESTMENT?

The question this raises is whether underinvestment and overinvestment are equally
disadvantageous. This will depend, in particular, on the methods used to regulate
prices as well as the specific demand and cost characteristics. We begin by
considering, as a benchmark case, the situation in which prices are set at their (short
run) efficient levels. Thisis illustrated in Figure 1; K, is the efficient level of capacity
and prices are setat P, yielding revenues which justcover total costs. Underinvestment
(K,) results in prices set at P, and overinvestment in P,. The relative (net) disbenefits
of overinvestment and underinvestment will depend on the elasticities over the
relevant range; for small changes to capacity (as illustrated in Figure 1) they are
likely to be very similar.

Our benchmark case thus suggests that, if prices are adjusted to short-run efficient
levels, then there is unlikely to be any systematic difference between the cost of
underinvestment and overinvestment. However, such short-run price adjustment is
likely to be significantly constrained in practice, as our discussion of the control
framework under both public and private ownership suggests. Short-run pricing
raises consumers’ uncertainty on the likely future course of prices, and also’is not
necessarily compatible with providing appropriate investment incentives to the
utility. For both reasons, regulatory controls have more usually been framed in terms
of long-run marginal costs.

In Figure 2 we examine the case of overinvestment when prices are raised above
efficient levels (from P, to P,*) to ensure that the targeted return on capital is achieved
- as is required by the 1978 White Paper. The dis-benefits of overinvestment are
clearly higher than when prices are set at short-run efficient levels (see Figure 2).
This observation simply reflects the standard allocative critique of the 1978 control
framework; but if, as we have suggested, the outcome is a set of incentives which are
more compatible with efficient levels of investment, then these benefits may
outweigh the loss of efficiency in pricing. The size of the efficiency loss depends on
price elasticities: the more elastic the demand, the higher need prices to be raised to
achieve the financial target (compare Figures 2(a) and 2(b)).

In Figure 3 we consider the corresponding case of underinvestment. Prices are
capped at the long-run level (P,), and we assume that excess demand for capacity at
this price is allocated through a planned deterioration in quality of service (for
example, increased congestion on roads or in airspace). Economic theory suggests
that rationing by queuing is less efficient than rationing by price — because real
resources are expended in queuing time — and this result is illustrated in Figure 3:
to simplify the exposition it is assumed that all intra-marginal consumers place the
same value on a specified change in quality. Again the size of the efficiency loss
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FIGURE 1
Prices Set at Short-Run Efficient Levels

K, is the efficient level of capacity. Prices at P, give:
Annualised cost of infrastructure investment: (K,) = (P, — MC) Q,
where MC are marginal costs for output levels below capacity.

Net (dis)benefit of underinvestment (K,) is hatched area.
Net (dis)benefit of overinvestment (K,) is shaded area.

depends on elasticities; here the more elastic is demand in response to a change in
quality, the lower the dis-benefit (compare Figures 3(a) and 3(b)). In other words,
if a small reduction in quality causes consumers to switch their purchasing patterns,
the costs of rationing by quality degradation will not be too severe.

This discussion suggests that the social costs of underinvestment may be either
greater or less than those of overinvestment; the outcome depends upon the relevant
demand elasticities. With relatively elastic demand, the underutilisation of capacity
which results from enforcing financial targets when there is overinvestment will be
comparatively large, while the degradation in quality required to persuade consum-
ers to shift their consumption patterns — when there is underinvestment — will be
comparatively small. Conversely, where demand is relatively inelastic, the reverse
is true; financial targets can be enforced in the face of overinvestment with only
limited underutilisation of capacity, while the degradation in quality required to
choke off excess demand — where there is underinvestment — will be compara-
tively large.
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FIGURE 2(a)
Prices Constrained to Achieve the Financial Target

Q. Q, Q,

FIGURE 2(b)
Prices Constrained to Achieve the Financial Target

Net disbenefit of overinvestment (K,) is shaded area if prices set at short-run
efficient levels (Py).

Net disbenefit of overinvestment (K,) is hatched area if prices set to achieve
financial target (Py*) where (Py* — MC) Qg* = (P, — MC) Q.
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FIGURE 3(a)
Capacity Allocated by (Planned) Changes in Product Quality

FIGURE 3(b)
Capacity Allocated by (Planned) Changes in Product Quality

Net disbenefit of underinvestment (K,) is hatched area if prices set at short-
run levels (P,).

Net disbenefits of underinvestment (K,) is hatched plus shaded area if prices
set to achieve financial target (P,) and quality is deteriorated by an equivalent
price change (P*, — P,) to match demand to capacity.
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TABLE 1

Comparative Disbenefits of Overinvestment and Underinvestment

Price Elasticity 10% Underinvestment 10% Overinvestment

Capital Intensity

25% 50% 75%

% % % %
-0.2 69 2.5 55 9
-04 30 2.5 6 10
-0.6 19 2.7 7 15
—0.8 14 3 8 20
-0.9 12 4 10 30

In the case of underinvestment, the table shows the change in equivalent (quality adjusted) prices
required to ration demand.

In the case of overinvestment, the table shows the change in prices required to maintain targeted
profitability.

Demand elasticities are assumed constant over the relevant range; production is assumed to exhibit
constant returns; and the enterprise is assumed to earn normal returns at the efficient investment level.
Changes in net benefits, under the assumptions described in the text, vary directly with the estimated
price changes.

These results are illustrated schematically, for an extremely stylised example, in
Table 1. The second column shows the equivalent price increase — arising from a.
quality degradation — required to ration capacity in the case where capacity is set
10 per cent below the efficient level; to simplify the exposition it is assumed that
quality is separable in the demand function and that elasticities are constant over the
relevant range. The next three columns show the price increase necessary to achieve
the appropriate financial return in the case of over- investment: this will depend —
inter alia — on the capital intensity of production. Under the demand and cost
conditions assumed, changes in net benefits will vary directly with the estimated
price changes. The results in Table 1 suggest three observations. First, they show
that the disbenefits of underinvestment fall at higher demand elasticities, and vice
versa, as anticipated. Second, they show, unsurprisingly, that the disbenefits of
overinvestment depend, to a significant degree, on the capital intensity of the
production process. Third, it can be seen that under a wide range of demand and cost
conditions, the disbenefits of underinvestment are larger than those of overinvestment,
in some cases very substantially so. Only when production processes are highly
capital-intensive and demand elasticities approach unity does this conclusion not
hold.
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TABLE 2

Investment Incentives and the Cost of Over/Under Investment

Public sector Public sector Privatised
60s + 70s 80s RPI-X
Incentive to invest Over Neutral Under
Net social cost of Under > Under >
under/over Equal Over Over
investment for low E for low E,
(and vice versa) (and vice versa)

Of course, it might be argued that the control framework will not in practice
ensure, or make possible, the preservation of financial returns by raising relative
prices when overinvestment has occurred; some costs will be borne by the firms’
owners. In these circumstances, however, the disbenefits of overinvestment are
lower than suggested by our calculations (see Figure 2); this reinforces our conclu-
sion that underinvestment will generally be more costly than overinvestment.

These, essentially static, arguments are reinforced by two dynamic considerations.
Where the relevant transport markets show significant complementarity with other
sectors of the economy (see Helm and Yarrow (1988)) then overinvestment will
generally be preferred to underinvestment. This will also be the case if consumers
are prepared to pay a premium to reduce uncertainty on the future path of prices/
quality, suggesting a weak market for spot trading and preference for contracts which
provide price/quality guarantees at a premium price.

6. IMPLICATIONS FOR REGULATORY POLICY

We have argued that the methods used to regulate nationalised industries in the UK
provided, at least up to the end of the 1970s, inadequate constraints on managerial
preferences to expand output and capacity; the evidence on the investment policies
of enterprises provides some broad support for this view. We noted that changes in
regulation, commencing in 1978, provided more effective constraints on expansion,
and that the evidence on investment behaviour during the 1980s supported the view
that these changes had been effective. In section 4 we examined theories which
suggested that privatised utilities regulated by a price cap might have inadequate
incentives to invest. There are not as yet sufficient data to test these arguments
empirically, but we noted that the (privatised) BAA’s approach to the expansion of
airport capacity in the south-east may be consistent with the view that it is less
inclined to expand than when it was in the public sector.
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In section 5 we examined the comparative costs (in net social benefits) of
underinvestment and overinvestment. We showed that these are likely to be similar
only if two conditions hold. First, that prices are set at their efficientlevels in the short
run — in other words, that prices are used to ration capacity when there is
underinvestment and to ensure its maximum utilisation when there is overinvestment.
Second, that consumers are essentially indifferent to the uncertain future path of
prices which this implies. We noted that these conditions are unlikely to hold in
practice, both because consumers are likely to be concerned with price variation, and
because short-run pricing will often not be compatible with incentives to invest
efficiently in the case of a regulated monopoly. We suggested that a more usual
circumstance is that prices are regulated more closely to their long run level and that
quality degradation is used to ration demand when there is underinvestment.

These results are summarised schematically in Table 2. Before the 1980s, public
enterprise regulation provided incentives to overinvest. In principle, the regulatory
controls might have yielded similar costs for either over- or under-investment,
though in practice underinvestment was rare. The 1978 White Paper regime reduced
the distortion in investment incentives, but at the expense of raising the relative costs
of underinvestment in industries where demand elasticities were low. The (RPI -X)
regime may well provide incentives to underinvest; and, as in the 1978 White Paper
regime, the costs of underinvestment will often be higher than those of overinvestment.

What are the possible solutions to this dilemma? We suggest that three are worth
further investigation and analysis. The first relates to competition in supply. The
inadequate incentives to invest which we discussed in section 4 stem directly from
the nature of monopoly regulation. In another paper in this issue, Szymanski shows
that competitive suppliers will generally invest earlier than a firm with a monopoly
franchise. This suggests that, where competition can feasibly be introduced, then this
may attenuate the incentives toward underinvestment (see Starkie and Thompson
(1985) for a discussion in relation to London’s airports).

The second possibility concerns pricing policy. We showed in section 5 that
efficient short-run prices (largely) eliminate the asymmetry between the costs of
overinvestment and the costs of underinvestment, but we also noted the problems
which arise with regard to incentive compatibility and the allocation of risk between
consumers and producers. Nonetheless, there appear to be greater opportunities for
the more direct use of congestion charges — for road space or airspace slots, for
example — or for the unbundling of purchasers according to preferences on price/
quality stability — for example, contract and spot markets in airport slots - than the
present regulatory practice would suggest.

For most transport infrastructure, however, competitive supply is either infea-
sible or highly imperfect, and allowing prices to follow the short-run efficient path
raises obvious problems of incentive compatibility. Here the solution may be more
explicit regulatory contracts on the investment programme which is to be associated
with the determination of the price ceiling, although this may worsen the bargaining
position of the regulator in ways which are detrimental to the final outcome (see
Beesley and Littlechild, 1989) and also increases the danger of an Averch-Johnson
effect. The regulatory framework for the water industry — with explicit provision
for cost pass-through — provides one model for this approach.
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