INFRASTRUCTURE POLICIES FOR THE 1990S

A country’s economic performance relies on adequate and efficient infrastructures. Recently, however, the
state of infrastructures throughout the OECD zone has elicited growing concern: reports of congestion on
roads and at airports are widespread; links in major highspeed rail networks are missing; water supplies
and sewerage in some countries are considered woefully inadequate; huge investments are required in the
less prosperous regions to bring telecommunications and energy provision up to average standards. There
are fears that without major improvements in infrastructures, many countries will be ill-prepared to meet the
competitive challenge of the 90s and early 21st century.

This report assesses the current state of infrastructures and public investment patterns in OECD countries
and certain dynamic non-Member economies, and lays out the general future trends. It examines those
policy options able to improve the efficiency of infrastructural provision, and, lastly, reviews the problems of
decision-making and planning for major infrastructure projects.

The report contains the following chapters:

1. Infrastructure in the 1990s: An Overview of Trends and Policy Issues (by Barrie Stevens et al.)

2. An Assessment of Trends in and Economic Impacts of Infrastructure Investment (by Alicia
Munnell)

3. Efficiency and Private Capital in the Provision of Infrastructure (by John Kay)

4. Decision-making for Infrastructure: Environmental and Planning Issues (by Otto Hieronymi)
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1. Overall trends in infrastructure: past and future

An adequate stock of efficiently operating infrastructure is of key importance to economic performance. Over
recent years, however, all advanced economies have been showing at least some signs of mounting
pressure on infrastructures. For example, in the United States between 1981 and 1989, only 0.6 per cent
more highway mileage was added to the existing road network, while over the same period the number of
cars and trucks rose by one-quarter and total vehicle miles by over one-third. In Europe, overall road traffic
(vehicle kilometres) grew 60 per cent from the mid-1970s to the end of the 1980s, yet road investment
remained below 1975 levels throughout the period. In the United Kingdom during the 1980s, average daily
traffic grew by over one-third on all roads, but by more than half on motorways. Traffic density on German
highways has risen fourfold over the last thirty years. Swiss cross-Alpine traffic has grown by over 50 per
cent in the last decade, and the volume of cross-Channel freight handled by ferries increased 143 per cent.
Taiwan saw car numbers multiply fivefold in the 1980s while only 15 per cent more roads were built. Many
airports throughout the world are already congested today; there are widespread reports of water supplies
and sewerage in disrepair; and solid waste disposal is becoming a major problem in many countries.

This fragmentary picture of infrastructures under strain is mirrored by aggregate trends in public spending.
Over the 1980s, total fixed capital formation in infrastructure as a share of GDP declined in the United
States, throughout Europe and in Japan. US federal public spending on infrastructure investment has fallen
from over 5 per cent of total federal outlays in the mid-1960s to its present level of around 2.5 per cent. In
EC Europe, investment in transport infrastructures fell from 1.5 per cent of GDP in the 1970s to 0.9 per cent
in the 1980s, and investment in both ports and inland waterways has fallen to less than half its 1975 level. In
Japan, government fixed investment as a percentage of GDP has fallen from almost 11 per cent in the late
1970s to below 7 per cent at the start of the 1990s.

Explanations for this relative decline in infrastructure spending have been sought in a variety of factors: large
budget deficits; the stagnation of tax revenues after the first oil crisis; the crowding-out in some countries of
public investment by welfare spending; underestimation of the predicted growth in economic activity; high
real interest rates on long-term loans; and uncertainties raised by events on financial markets in the 1970s
and 1980s. However, much of the blame has also been attributed to the long delays experienced in the
planning and implementation of major infrastructure projects as these grew in complexity, as land prices
rose, and as local populations -- increasingly environmentally conscious -- stiffened their resistance to such
projects.

A decline in infrastructure spending as a share of GDP does not in itself call for more expenditure. Indeed, it
may be part of a long-wave cycle in infrastructure investment induced by the advent of major new
technologies; by changes in the growth, composition and regional distribution of the population, rising
incomes and shifting consumption patterns; and by major discontinuities in supply brought about by such
historical events as post-war reconstruction in Europe and the cold war military build-up in the United States.
Moreover, in some countries, significant amounts of new investment in infrastructure have been carried out
by the private sector (e.g. in electricity power generation and distribution, storage facilities for air cargo,
telecommunications) which are not reflected in data on public investment. In effect, there are sectors (e.g.
energy, inland waterways and sea port facilities in certain regions of Europe) in which overcapacity rather
than undercapacity is the problem.

It is difficult to conclude, therefore, that levels of infrastructure investment these last 10-15 years have on the
whole been inadequate by historical standards. However, the 1990s hold out the prospect of mounting
pressures on infrastructure. The combination of continuing internationalisation of economic activities,
intensifying regional economic integration (especially in Europe) and the drive for improved international
competitiveness will ensure that demands on transport, energy, water supplies, telecommunications, waste
disposal, etc. will increase rapidly in the years ahead.
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Congestion on US roads is projected to lead to traffic delays equivalent to 4 billion vehicle hours by the year
2005. Individual European countries will also experience considerably greater traffic strains, as will trans-
European routes. For example, between 1990 and 2015, intra-EC road traffic is expected to grow by
between 110 and 140 per cent. The volume of goods carried by international combined rail-road transport is
forecast to triple by 2005; and freight flows through the Alps are likely to rise by 3-3.3 per cent per annum to
114 million tonnes by the end of the century.

The volume of international air transport is projected to grow at over 6 per cent per annum this decade,
although with substantial geographical variations. High growth (8-9 per cent) is foreseen for traffic within
Asia and on routes linking Asia with North America and Europe, and fairly low growth (around 4 per cent) in
the more mature North American and European markets. However, airport congestion could prove to be a
severe growth bottleneck. By 1997, more than 30 US airports could experience severe flight delays,
compared with 21 today. By 2010, 13 of the 27 airports that are the major traffic centres of Europe will suffer
from capacity problems, even with potential enhancements. In Asia, serious problems exist or are
anticipated at Tokyo's Narita airport, Osaka and Hong Kong; Sydney and Bangkok also require new
facilities.

Total energy demand in the OECD region is expected to grow at only a moderate rate, averaging about 1.3
per cent per annum over the period to 2010. Nonetheless, important structural changes are under way which
will necessitate substantial investments in energy infrastructure. For example, reducing energy intensity over
the coming years will require considerable spending on the application of energy technology advances.
Supplies of natural gas are expected to increase quite rapidly as the distribution networks in parts of the
OECD area not yet served by gas are expanded, and the role of natural gas in electricity generation
becomes much more pronounced. Japan is planning nearly to double its nuclear power-generating capacity
between 1990 and 2010, and Korea will have 11 additional nuclear power plants in operation or under
construction by the end of the century.

The financial requirements these infrastructure investments generate are potentially huge. The US
Congressional Budget Office recently estimated the nation’s infrastructure needs to the end of the decade at
$800 billion. The European Round Table puts the cost of upgrading transport, communication and energy
networks in Europe at around 100 to 110 billion ECUs per annum over the next years. The German state
telephone company expects to invest DM 40 billion in the eastern parts of the country over the next five
years. Bringing telecommunications in the peripheral countries of southern Europe up to average European
standards will cost an estimated 50 billion ECUs. Even without the recently proposed domestic spending
package, Japan’s public sector investment (with a strong focus on infrastructure development and
improvement) is expected to accelerate to close to 8 per cent of GDP by the turn of the century. Similarly,
some of the more dynamic Asian economies face a massive infrastructure bill for the 1990s. Taiwan’s
national six-year plan (1991-96) foresees spending $300 billion, while Korea's effort over the same period
should amount to around $52 billion.

The bulk of these investments will have to be borne by the public sector. However, they come at a time
when public finances are in poor shape, with little prospect of significant improvement over the medium
term. Government indebtedness has increased in all but two OECD countries in recent years, lifting the
OECD average from 23 per cent of GDP in 1979 to 40 per cent by the end of the 1980s. Since 1989 there
has been a significant deterioration of budget balances with, until 1992, net borrowing increasing by some 3
percentage points of GDP. Despite a projected reduction of budget deficits area-wide over the next few
years, debt ratios are still likely to continue rising. Moreover, long-term factors, in particular relating to the
pension and health care requirements of ageing populations, suggest that further fiscal consolidation is
called for. Thus, governments are caught in a dilemma. On the one hand, they are under pressure to tackle
long-term infrastructure deficiencies facing the economy; on the other, the unfavourable fiscal context
considerably reduces their margin of manoeuvre on spending.

Three broad lines of action are open to policy-makers. First, they can reassess the composition of public
sector outlays with a view to freeing up resources for infrastructure investment. The scope for shifting public
spending from consumption to investment is, however, limited and far from straightforward: some
expenditures falling into the consumption category, such as those on education and training, may improve
human capital and boost growth prospects, while investment in under-utilised infrastructure projects
generates low or negative returns. The challenge is thus to organise the review of public expenditure in a
way that makes an adequate social rate of return a key criterion for undertaking spending, regardless of
whether it falls into the investment or consumption category. This in turn requires a strengthening of budget
management and wider and more systematic use of tools such as cost-benefit analysis, assessment of
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redistributional effects, and public accounting systems that allow monitoring subsequent to the decision to
proceed with a project.

Secondly, governments are increasingly inclined to consider greater private sector participation in the
financing of major infrastructure projects. Private equity investment with a public guarantee has the
advantage of enabling governments to sidestep expenditure limits. To date, however, private sector funding
of large projects has been on a very small scale. The chief obstacle is the lack of incentives. Infrastructure
has a number of very specific characteristics (e.g. a long and risky amortisation period; a very substantial
time lag between the start of capital formation and the start of financial returns; high sunk costs) which
ensure that large and costly fixed infrastructure assets will be financed privately only in exceptional cases.

In order to exploit more fully the scope for making greater use of private capital in building infrastructure,
government and the private sector need to explore new and flexible ways of co-operating with each other --
including the possibility of mixed financing -- and establish clearer criteria for the allocation of roles between
public and private resources. In particular, it will become increasingly important for governments to develop
a more systematic and viable framework for facilitating the participation of private capital. This should entail,
among other things, a realistic assessment of the risks and potential profitability of the projects.

One idea that has been floated is that if a project’s rate of return is perceived to be sufficient to attract private
sector capital, then the project should be left to the private sector to construct. This is what is happening with
the Channel Tunnel. Where a project’s profitability is a borderline case and/or social equity considerations
are involved, then the government should offer incentives to attract private capital. The Italian Government,
for example, is contributing a substantial share of the resources for its high-speed train project as a basis for
securing private sector finance. Only where profitability is clearly negative but the social rate of return high
should the project remain in the public domain.

The third line of action open to governments is to reduce the requirements for additional infrastructure
capacity, and thereby alleviate some of the pressure on the public purse, by exploring the potential for
achieving greater efficiency in the provision of infrastructure goods and services. This is the theme of the
following section.

2. Efficient provision of infrastructure

Ideally, efficient infrastructure should maximise the gap between the benefits to society and the costs that
arise from the construction and use of that infrastructure, including the costs users impose on others and the
costs to the environment. This is a highly complex concept, however, and is extremely difficult to implement
-- not least because the full range of costs are not accurately quantifiable with current state-of-the-art
techniques.

Most estimates of infrastructure inefficiency thus restrict themselves to the economic costs involved. A
frequently cited illustration is the annual cost of congestion on roads: guestimates range from $9 billion in
the United States and £15 billion in the United Kingdom to $1.7 billion in Korea and Gld 1 billion in the
Netherlands. Inefficiencies are both quite common and costly in other areas of infrastructure as well. The
Federal Aviation Administration estimated that in the mid-1980s, air travel delays resulted in $1.8 billion in
additional airline operating expenses and $3.2 billion in time lost by travellers; IATA sees congestion at
European airports costing $5 billion per annum in the early 1990s, and that figure rising to $10 billion by the
year 2000 if no action is taken. Inadequate waterfront facilities and shipping can be a serious brake on
competitiveness. Despite their long coastlines, Italy transports only 0.1 per cent of total merchandise by sea,
and Australia freights 85 per cent of new cars by road. Delays in cargo-handling at Korean ports are thought
to cost the economy some $1 billion.

Even partial eradication of such inefficiencies could involve substantial new investment. However, building
additional infrastructure is not always the most effective route to take. For example, cost-benefit analysis
suggests that there are cases where the real rates of return on the upgrading of facilities and on
maintenance work are much higher than for new construction. Furthermore, most experts would agree in
any case that it is pointless to combat vehicle congestion simply by providing more or wider roads, as these
frequently generate increased demand. It seems clear, therefore, that what is also required is an exploration
of ways of making more efficient use of infrastructure. These can be grouped into four categories:
strengthening the role of the private sector in the operation of infrastructure; deregulating wholly or partly the
operations of those industries providing infrastructure goods and services; making wider use of pricing
techniques; and introducing efficiency-enhancing incentives and performance targets.
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The first avenue for exploring potential efficiency gains is privatisation. Industries providing infrastructure
goods and services comprise essentially two types of enterprise: those which could -- and in many cases, do
-- operate in competitive markets (e.g. long-distance bus companies); and those which, because of such
factors as economies of scale or density, high sunk costs, etc., are generally regarded as possessing natural
monopoly characteristics (e.g. energy and water utilities, airports, railways).

Evidence suggests that privatisation of the first category of enterprise leads on the whole to significant
efficiency gains, provided that effective competitive conditions prevail on the market. It should be noted,
however, that there are numerous cases of efficiency gains in publicly owned companies where these have
been subjected to competitive market conditions and operate on economic criteria, free of undue political
control. Privatisation of the second category of enterprise is a relatively recent phenomenon, and experience
with the impacts of ownership transfer does not yet permit firm conclusions to be drawn. Tentative evidence
suggests that privatisation does seem to have led to an upturn in productivity, but that the results cannot be
considered sufficiently precise to enable actual efficiency increases to be separated from other factors.

Indeed, a number of conditions must be met if the potential efficiency gains from privatisation are to be
realised. First and foremost is the requirement that as much competition as possible be injected into the
market, be it (for example) through genuinely competitive bidding for the construction contract or franchise,
or through the opening up of the market to rival operations and access to network services for third-party
carriage. It is also vital to the success of privatisation that a change in management responsibility be
involved, and that at least some transfer of risk (be it capital cost or operating cost risk) to the new
contractors, owners or operators take place. Thirdly, and more generally, privatisation frequently needs to go
hand in hand with changes in the regulatory environment which encourage competition, more open market
access and rational pricing.

The changes in the regulatory framework which have accompanied privatisation of infrastructure industries
in the recent past have involved moving the corporations in question from direct regulatory control by the
government to indirect regulation, under private ownership, through an independent supervisory agency
and/or a governmental department.

A prime motive for privatisation in conjunction with regulatory reform was to reduce the scope for
government failure, with all its attendant allocative and cost inefficiencies. Under public ownership,
regulatory objectives are pursued within the administrative bureaucracy, so that regulation is less visible,
less structured, and likely to be sensitive to political as well as economic pressures. Public monopolies have
sometimes been cultivated specifically as practical instruments of government policy for the pursuit of
economic and non-economic objectives. Pricing under such conditions tends to be highly inefficient or
involve costs which may not be commensurate with the non-economic objective pursued. Also, the goals
that government sets for market-dominant firms in competition with one another can be in conflict. No matter
how these conflicts are resolved, pricing structures that reflect such combined national commitments provide
little transparency, flexibility or accountability -- and without transparency, market entry and informed
investment will be greatly hampered.

Regulation under private ownership constrains enterprises to perform more effectively, at least as regards
the achievement of productive efficiency. There are inherent flaws, however. Regulators may not maximise
economic welfare; more often than not, information is both imperfect and unequally distributed between
regulator and firm (which may lead to regulatory capture); and there may be perverse incentive effects,
especially on investment. For example, depending on its specific structure, regulation may provide strong
incentives for management to overcapitalise, and only weak incentives to improve cost-efficiency (rate-of-
return regulation) -- or, alternatively, heighten the risk of returns on cost-saving investments being clawed
back by the regulator, with the possible consequence (if firms are risk-averse) of underinvestment (price-
capping regulation). Thus, while private ownership of monopoly utilities removes the inefficiencies stemming
from direct political intervention, it can introduce other distortions.

Hence, addressing the ownership question may be only part of the solution. While public and private
ownership establish different frameworks in which regulatory policy is conducted, the broad objectives of
such policies and the underlying economic issues are much the same. Privatisation changes the context of
regulation and thus the nature of the trade-offs confronting policy-makers, but it does not necessarily resolve
them.

A second avenue of exploration is deregulation -- or rather, regulatory reform -- of the provision of
infrastructure products and services. Efficiency gains are harder to achieve from the deregulation of natural
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monopolies than from enterprises operating in competitive markets. Until recently, the natural monopoly
characteristics of most infrastructure were thought to preclude competition. However, technological
advances and new thinking on the subject are changing these ideas. It is becoming increasingly apparent
that most of the industries commonly regarded as natural monopolies in fact bundle together activities in
which competition is inevitably imperfect with activities in which competition is feasible.

The experience of recent years has shown that efficiency in these industries can be considerably enhanced
by promoting competition in components of the monopoly "bundle" which are susceptible to the benefits of
market-place rivalry. Examples abound: the deregulation of supply inputs in the energy sector, the
separation of local networks and long-distance operations in telecommunications, the unbundling of long-
distance passenger coaching and coach terminals, the splitting of air transport and computer reservation
systems, and of train services and track infrastructure -- to name but a few.

There is substantial scope for further regulatory reform. Requiring more open access to utilities’
infrastructure networks and facilities (e.g. third-party carriage) would pressure monopolists to compete for
their previously protected markets, thus providing the ultimate incentive for efficient utility operations and
pricing. For example, although in some countries (the Netherlands, Norway, Germany) third-party carriage
and the right to direct third-part purchases are available for certain end-user customers (primarily industrial
users), access to the European gas grid remains on the whole severely limited by explicit and implicit
regulatory restrictions. Moreover, while there is already some degree of integration of national electricity
grids in Europe -- which saves some 3 per cent of the total electricity production costs -- it is estimated that
savings could rise to 5-6 per cent if available EC transmission capacities were fully utilised, and to 10 per
cent if the system of interconnections were complete and did not constrain trade.

The potential efficiency impact of regulatory reform of a more general nature can also be considerable. In
the United States, for example, it is estimated that the 1980 Staggers Act which deregulated railways has
generated annual gains to the economy in the order of $15 billion, while trucking deregulation -- instituted
the same year -- has benefited shippers by some $14 billion annually (1988 dollars) in lower freight costs
and better service. Lifting restrictions of various kinds (not least those on cabotage) on European
transborder road haulage would, it is thought, contribute substantially to reducing the 35-40 per cent unused
capacity resulting from empty return runs.

The third avenue to more efficient use of infrastructures is a wider application of efficient pricing techniques.
Strictly speaking, the market for infrastructure services (in transport, energy, water, etc.) will not function
efficiently unless all the costs and benefits are properly represented and perceived by users and operators.
The most transparent way to achieve this is through the price mechanism. However, efficient pricing of
infrastructure provision is in fact quite rare.

To begin with, there is a wide range of infrastructures for which prices bear no relation whatsoever to
consumption by individual users. Roads are the most striking example; their construction and maintenance
are financed almost entirely from taxes and vehicle licence fees. With the exception of some motorways in
Austria, France, ltaly, Portugal, Spain and United States, certain bridges and tunnels, and a few isolated
cases of urban road-pricing in the Netherlands, Norway and Sweden, road-pricing is virtually non-existent.
Yet, its potential for relieving congestion, for identifying where the provision of additional infrastructure would
be beneficial, and for raising the financial resources for maintenance and new investment is considerable.
US studies suggest that the nationwide introduction of tolls in the order of $1 to $2 per round trip for typical
congested commutes could reduce the average commuter’s round-trip travel time by 10 to 15 minutes, raise
tens of billions of dollars annually, and provide some $5 billion a year in net benefits to society.

The situation is somewhat more favourable in the area of water supply and sewerage. In much of EC-
Europe, most of Scandinavia, Japan and the United States, a mixture of fixed and volumetric charges for
water use are common. However, in Australia, Canada, Norway and the United Kingdom, charges for the
residential sector are related to the value of property, and metering is rare. Flat rate charging systems are
easy to administer and provide a predictable flow of revenues, but they encourage wasteful use of water.
Some countries (the United States, Belgium, Canada) have in the past even used declining block tariffs,
whereby very large domestic water users end up facing much lower marginal and average prices than low-
volume consumers. Of all the types of user-pays charging methods, increasing block (i.e. progressive) tariffs
are probably the most efficient. They are widely used in Japan, for example, where more than half of all
water authorities apply them.

Limited forms of peak-pricing are practised in some countries in a few areas of infrastructure provision, e.g.
on inter-city rail services, electricity distribution, telecommunications and some airports (notably London).
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Recently, peak-hour tariffs have been introduced experimentally on some French motorways. To recoup
investment costs, infrastructure facilities such as gas and electricity utilities would need to set prices at long-
run marginal cost, or introduce two-part tariffs. This is not widespread practice, but reforms are under way.
In the United States and Canada, open consideration is now being given to the use of competitive incentives
for utility services, including marginal cost-pricing, and in Mexico 55 per cent of total electricity sales are
based on marginal cost rates. Long-run marginal pricing has been introduced in Italy for certain services and
in Norway for new contracts. In Spain, a nationwide tariff is set equal to the nationwide average cost for all
utilities, thus rewarding the more efficient and providing incentives to the less efficient to improve.

If efficient pricing is largely lacking in most sectors of infrastructure provision, it is because it faces a wide
range of obstacles. To begin with, it is argued that efficient pricing offers simplistic solutions to complex
economic problems. For example: information is usually insufficient to compute the appropriate charge; it
assumes that full marginal cost-pricing is the norm throughout the economy, and that users are aware of
their own marginal private cost.

Secondly, partial implementation of efficient pricing is problematic. Its introduction on individual infrastructure
links is likely to be unsuccessful where parallel or substitute facilities are available free of charge. This partly
explains why it is more practical to install tolls on such projects as the Channel Tunnel than on additions to
the inter-urban road network. What is more, there is a risk in some sectors of externalities being pushed
from users of the facility to non-users. For example, a traffic shift from tollways to secondary roads can
cause new congestion and create environmental intrusion in areas quite distant from the toll highway.

Thirdly, cost-based pricing would very likely give rise to a broad range of social concerns, especially since
cross-subsidies are a widespread feature of many infrastructure services that are considered in some way
essential. However, the potentially regressive effect of reducing socially motivated cross-subsidies could be
substantially mitigated through judicious use of the savings generated. For example, the revenues produced
by road use charges could be used to lower vehicle licence fees or to reduce the effective tax load on low-
income groups. It would anyway be more efficient in many instances to provide some form of direct
assistance to the disadvantaged population groups or communities, than to use market-distorting cross-
subsidies to achieve income redistribution objectives.

Lastly, in many cases technological problems need to be resolved if progress is to be made towards efficient
pricing in major infrastructure areas. Roads are a case in point. Although pricing in closely circumscribed
geographical areas such as inner cities is operating quite successfully in a few countries (Norway,
Singapore), its wider application would at the present time be hampered by the lack of a monitoring and
collection technology that is acceptable to broad sections of the population. For the future, however, recent
technical developments in Intelligent Vehicle-Highway Systems and in electronic road-pricing systems
suggest that the costs of more sophisticated schemes are falling, and that it may prove possible to avoid the
need for centralised data collection (which can impinge on personal privacy).

A fourth area worth exploring for potential efficiency gains is that of managerial and organisational
incentives. Over recent years, wide-ranging reforms have been introduced in almost all OECD countries to
give the management of the public sector a more market- and efficiency-based orientation. In general,
however, public infrastructure authorities still tend to lack appropriate incentives to develop efficient
operational and investment policies. The institution of performance measures, combined with more
sophisticated requirements for monitoring and reporting on the conduct of their affairs, offers a partial
alternative. In particular, there is scope for encouraging performance-based decisions. This might be
achieved through such means as the introduction of cost/profit centres, capital budgeting, and the
improvement of managerial performance by matching accountability to direct financial rewards.

3. Infrastructure provision, planning, and environment

There is a widespread perception that the planning phase for major infrastructural projects is lengthening. In
the United States it is estimated that large public works projects which a generation ago took only two to
three years to get under way now take up to fifteen years. Other countries exhibit similar figures. In the
United Kingdom, current trunk road procedures take an average thirteen years before works start on site
(compared with average construction times of only two to three years). Germany is illustrative of the huge
delays that can be incurred in planning and building new airport facilities. In Frankfurt, it took seventeen
years to obtain approval to open a new runway in 1984; it took more than twenty years of approval
procedures to obtain the go-ahead for construction of the new Munich airport, with the result that the
terminal will already be operating close to capacity in less than five years’ time; and in Hamburg, it took
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twenty-five years of planning to decide not to build a new airport.

This phenomenon of lengthening planning periods has much to do with the growing complexity of the
projects. Many are of considerable technical complexity and so require a broad range of expertise, very
sophisticated project management techniques, and an elaborate contracting process. With the growth of
regulation in related areas such as the environment, health, safety, etc., the legal complexity of major
infrastructure projects has grown apace, paralleled only by the intricacy of the financial packages needed to
fund them. And in step with the ever larger financial stakes involved, infrastructure investment has become a
major arena of competing economic interests. Perhaps even more importantly, there is a growing list of
agencies, regional and local government departments, and sections of the population which -- largely as a
consequence of the broad shift virtually throughout the OECD area towards decentralisation and more open
public access to the decision-making process -- now have to be consulted on the environmental, economic
and other implications of important infrastructural decisions.

However, in many areas crucial to the smooth and timely planning and implementation of major projects,
decision-making and administrative structures have not evolved in a way that adequately reflects the
growing complexity of infrastructure itself.

Shortcomings in co-ordination are among the most important obstacles, despite the advances governments
have made in recent years in mastering co-ordination techniques. These deficiencies occur in various forms.
The first is related to the high degree of substitutability and complementarity among infrastructures. This is
most self-evident in the transport sector and in energy, but it also exists in less obvious interconnections,
such as those between transport and telecommunications. Experience has shown that without adequate co-
ordination among the various modes of transport, for example, opportunities for efficiency gains go
unexploited, externalities are even more difficult to control, and tax and subsidy measures become
conflicting and counter-productive. Recognition of this problem has led to calls in some countries for the
strategic responsibility for all modes of transport to be concentrated in one ministry or, alternatively, for a
national transport co-ordination group to be established. Germany has recently moved in this direction by
focusing the planning of routes for all transport on the Ministry of Transport, enabling it to exert greater
influence and speed up decision-making processes. What is still lacking in a number of countries is a long-
term transport strategy.

The absence of clearly defined and assigned responsibilities can have severe repercussions when
numerous government departments are involved. Water policy with regard to the River Meuse in Belgium is
a case in point. There is no lead agency or interdepartmental structure to facilitate co-ordinated measures,
and policies for water purification are separate from the formulation of environmental protection policies.
Without clear administrative jurisdiction, the powers to enforce pollution control measures are fragmented
and the resources to counter the pollution problems are inadequate.

Traditional divisions of technical and administrative competence between local and regional bodies and
among government departments can also severely hamper the planning process. In the United States, for
example, land use planning is almost entirely a local responsibility, while in transportation planning and
implementation, state and regional agencies are major actors. The result is that in many areas, residential
and industrial development is frequently out of step with available and even planned transportation capacity.
In the United Kingdom, the current lengthy planning procedures for the construction of trunk roads are
attributed in part to lack of co-ordination between land use and transportation decisions, both at central and
local government levels.

Problems of co-ordination are particularly acute in regions which constitute key international transit points.
The Leman Region straddling France and Switzerland is an illustration. Co-ordination of transport policy is
bedeviled by two different sets of national laws and regulations, five regional governments, and several
independent transport authorities. Cantons are in dispute over building a third railway line between Geneva
and Lausanne; the French authorities consider the proposed South Leman motorway uneconomic, and the
SNCF has shown little interest in upgrading the railway along the southern shore of the lake; on the Swiss
side, cantons are also split on whether to back the Geneva-Macon TGV link or a TGV spur direct to
Lausanne from the projected Rhone-Rhine route linking France and Germany; and co-ordination between
Geneva'’s international airport and its competitor Lyon-Satolas on the French side is almost non-existent.

At the broader European level, co-ordination of infrastructure projects is particularly problematic. Especially
in the field of transport, there had been until very recently practically no erosion of national sovereignty, with
decisions remaining firmly in national or regional hands. It is thought, for example, that the London-Paris-
Brussels, Cologne, Amsterdam high-speed rail network might have benefited considerably from being
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planned, developed and managed as an integrated system. Instead, responsibility for all these functions in
each national segment of the network will be under the jurisdiction of the national railways. In addition,
although all the infrastructure projects in SCANLINK are bound together in a single-system concept,
decisions on the national portions remain national decisions rather than common Nordic decisions.

Much as a reflection of these perceived deficiencies, there have been calls for the establishment of
European institutions to facilitate Europe-wide conceptual solutions and to co-ordinate national plans.
Progress has been made: a trans-European network is now in place to co-ordinate major projects in the
fields of high-speed rail, motorways, inland waterways and combined transport at EC level.

A second area in which institutional structures appear to be poorly adapted to the growing complexity of
infrastructure provision is the process of consultation with and involvement of regional and local interests,
particularly local inhabitants. As was noted earlier, it is now fairly common practice in OECD countries to
consider environmental impacts in the design of major new infrastructure projects. Indeed, an Environment
Impact Assessment -- already established procedure in the United States -- is gradually becoming a legal
requirement for all major infrastructure projects in European countries. Notwithstanding the considerable
progress they represent, such EIAs may open up a diverse range of environmental sensitivities among local
populations. These, together with problems of land use, compensation, and potential economic spillovers,
can lead to major delays.

There are no easy solutions, but there is scope for alleviating such pressures through better focusing of
objectives and responsibilities, establishing and enforcing deadlines for required reviews, and using
increasingly well-developed techniques for preventing and resolving disputes. For example, planning and
consultation procedures should be reviewed from the point of view of their compatibility with broader national
policy objectives. In many countries, procedures established in the 1960s and 1970s to protect the legitimate
interests of the parties involved may not (or may no longer) fit well with the strategic choices that now have
to be made at the national and international levels. Moreover, countries encountering problems with
compensation schemes for compulsory acquisition of property -- such as the United Kingdom -- might
benefit from the experience of other countries: the United States seems to be having some success with the
use of flexible compensation codes for the voluntary acquisition of land; Denmark employs an independent
commission to assess compensation; and a number of continental European countries regularly pay 20-25
per cent over the market value of property to facilitate and accelerate the planning and implementation of
projects.

Some recent suggestions have focused on the notion of redistributing the external costs and benefits
generated by major infrastructure projects among the various regions and population groups involved. To
take a hypothetical example, a high-speed rail track between two cities may bestow substantial benefits on
the urban populations but impose considerable environmental costs on the rural communities. The aim
would be to arrive at an agreed quantification of the costs and benefits involved, and provide the rural areas
with compensation financed largely by the urban centres. However, the difficulties of measurement apart,
there are policy-related drawbacks to such cost/benefit redistribution schemes, not least the likelihood of
rapidly soaring construction costs if redistribution were to concentrate solely on the external costs and ignore
external benefits.

Streamlining of consultation procedures may even involve extending the consultation phase in order to
reduce the risk of dispute and delays over the aggregate period of the project's planning and
implementation. Proposals have been put forward in France, for example, not only to make the official
enquiry prior to the construction of transport infrastructure more accessible to the public, but also to create a
body to evaluate and monitor the course of the construction work so as to ensure continual dialogue
between authorities and the public.

Finally, a third potential source of delays is the role that the government plays in the financing process. To
begin with, government financial regulations can prove an important hindrance. In the United States, for
example, there is a plethora of regulations restricting state and local infrastructure finance. State
constitutions and statutes limit the capacity of states and local governments to finance public works; they
also limit state and local spending, taxing and borrowing powers, prescribe interest rate limits and referenda
requirements, and impose conditions on privatisation. In Australia, the question of changes to tax provisions
has proved a stumbling block for the further development of the Very Fast Train project proposed by the
private sector.

Too strict a stance on the participation of private capital can also prove an obstacle. Until recently in the
United Kingdom, for instance, the so-called "Ryrie rules" decreed that private money invested in public
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sector projects could only be used in place of public spending and not in addition to it, and that private
funding should be allowed only if it delivered a project more cheaply than public sector funding (an unlikely
event given the government’s access to lower rates of interest on the financial markets). The government’s
insistence that the Channel Tunnel Rail Link be funded entirely by the private sector has seen the project
deferred indefinitely, since the returns are clearly insufficient to attract private investors. By contrast, the
Italian Government'’s willingness to put up 40 per cent of the investment costs of the country’s high-speed
rail project has been an important factor in encouraging private investors to fund the remainder. Financial
markets may not be able to handle the very high risks involved in many infrastructure projects, and new
financial instruments and packages may need to be devised in co-operation between governments and
financial institutions.

Once approved, major infrastructure projects can still run into considerable funding problems. In a number of
countries, the decision-making process is hampered by a lack of integration between the annual budget
decision taken by the finance ministry and the long-term planning and implementation carried out by the
transport ministry, public works ministry, etc. In Italy, for example, financial resources are made available by
instalments issued yearly through financial legislation. However, since most infrastructure projects need
years to complete, there is continuous uncertainty as to government priorities and the availability of funding
in subsequent years. Considerable uncertainty also surrounds the national financial laws themselves, so that
often local authorities wait until the laws have been definitively issued before they begin to plan their budget
for infrastructures, thereby incurring yet further delays. These uncertainties are compounded by
inefficiencies in the disbursement of funds. In 1988, almost one-third of the total resources authorised by the
Italian parliament for infrastructure investment had still not been distributed by the end of that year.

It should be noted, however, that there are encouraging signs in a number of OECD countries (e.g.
Australia, Canada, Denmark and notably Italy) of moves towards forward-estimation and longer-term
planning methods for public expenditure which should facilitate better linkage over a multi-year period
between budgetary allocation and policy programmes, not least in the field of infrastructure.

4. Concluding remarks

A central theme of this introduction has been the need to explore market-based options, if the infrastructure
problems of the 1990s are to be tackled successfully. Paradoxically, this may well mean a more active role
for governments. It has been argued that where the solution to infrastructure bottlenecks lies in more
spending, the possibility of involving private finance should be given serious consideration. In many cases,
however, private sector involvement is unlikely to materialise to the extent desired unless governments take
the lead by contributing part of the finance and/or by setting guarantees and incentives. Where more
efficient rather than additional infrastructure is the answer, the instruments that present themselves are
privatisation, regulatory reform and the strengthening of competitive mechanisms, efficient pricing
techniques and public management incentives. For each of these options, government initiative is of crucial
importance, indeed indispensable: for privatisation, re-regulation and public management, because these fall
squarely within the government’s remit; for efficient pricing, because it is inconceivable that in areas such as
road tolls the concept could gain widespread recognition without governments taking a resolute lead. By the
same token, responsibility for much-needed restructuring of decision-making processes rests firmly with the
public authorities.

More generally, there appears to be a growing awareness in both the public and private domains of the need
for long-term strategic thinking in government on matters of infrastructure. Given the crucial importance of
infrastructure for the regional location of private industry and for the international competitiveness of the
economy as a whole, it is thought to be increasingly necessary that governments provide orientation to
actors in the business community about their longer-term thinking on such matters as transport policy,
energy provision and telecommunications, so as to provide a focal point for public debate and ensure that
the business community in turn has a clear but flexible framework in which to plan for the future.

Hence, the 1990s will not necessarily usher in an era of less government. Rather, they offer the prospect of

different government and even perhaps enlarged scope for public action, but that action will need to be
innovative and imaginative to be effective.
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1. Introduction

Over the past decade, infrastructure issues have moved to the forefront of the policy agenda in the Untied
States and other developed countries. In the case of the United States, this movement reflected the lack of
attention to both public and private investment during the 1980s, when most of the nation’s output went for
current consumption rather than the enhancement of future production. Experts and policy-makers
concerned about continued low levels of productivity growth argued for shifting resources from consumption
to investment.

The argument for increased public, as opposed to exclusively private, investment followed a series of
commission reports documenting the sharp decline in public capital spending, the collapse of some bridges
and roadways - involving not only damage but also loss of life - and academic work initiated by David
Aschauer (1989a) showing a significant relationship between public capital and private sector output.
Aschauer argued that much of the decline in US productivity during the 1970s was precipitated by declining
rates of public capital investment.

The reaction in the United States has been extraordinary. Advocates of more public infrastructure seized on
these research findings as support for more spending on roads, airports and water systems. The Secretary
of Transportation and the Governor of New Jersey joined traditional interest groups in arguing that increases
in such spending would help the economy. Prominent economists in 1991 signed a national petition for
increased infrastructure spending. Several congressional committees held hearings on this topic. The US
Conference of Mayors in early 1992 called for stimulative public capital investment, and in his election
campaign President Clinton made infrastructure spending a major part of his economic plan.

The enthusiasm among policy-makers for increased infrastructure spending has been matched, if not
surpassed, by scepticism on the part of many economists. Critics claim that the link between public capital
spending and productivity is grossly exaggerated. They charge that the methodology is flawed, that the
direction of causation between public investment and output growth is unclear, and that even if the historical
empirical relationships were estimated correctly, these relationships provide no clear indications for current
policy. Others contend that the problems associated with the nation’s infrastructure - namely, deterioration
and congestion - can be traced to inefficiencies that plague the construction and use of the nation’s
transportation systems. Better design and pricing could alleviate many of the difficulties and greatly reduce
the need for new spending.

In an effort to provide some perspective on the debate, this paper considers whether concern about the level
and condition of public infrastructure is warranted, and whether greater investment in public capital is likely
to produce significant payoffs. The analysis falls into three parts. The first examines the trends in
infrastructure investment to see whether the decline in the United States and some other developed
countries simply signals the completion of transportation and other projects initiated after the Second World
War, declining school populations, and other real developments - or whether it suggests some deterioration
in the quality of the stock of public capital and in the services provided by that capital. The second part
evaluates the evidence regarding the potential payoffs of additional public capital investment in terms of
economic growth, productivity, private investment and regional development. The third part explores the
extent to which infrastructure may be undersupplied as opposed to the contention that any deficiencies
could be relieved by more efficient pricing and design. Although some data on other OECD countries have
been included, most of the analysis and illustrations come from the United States, and so the conclusions
that emerge stem primarily from the US experience. Scattered evidence suggests that the story may be
different for other countries. With that caveat in mind, three generalisations follow from this review. First, in
the United States the decline in infrastructure reflects more than the completion of highway systems and the
education of the baby boomers; some real deterioration has occurred in the role for public capital in
achieving national goals. Secondly, numerous investment opportunities exist with high payoffs in terms of
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conventionally measured cost-benefit ratios, and these ratios probably understate the benefits because
traditionally they have failed to account for the increased private sector Output and productivity resulting
from public capital investment. Thirdly, ample room exists for improvements in the pacing and design of
infrastructure, particularly in transportation, and some progress has been made in this area. Resistance from
consumers, however, precludes immediate or complete adoption of congestion pricing; it would therefore be
foolhardy to wait for optimal pricing before undertaking additional investment. In sum, the United States
should be able to improve future standards of living by investing more of its resources in public capital.

These conclusions do not easily apply to other OECD Member countries; the idiosyncracies are
overwhelming. In some countries, such as Spain, Italy and Norway, public investment relative to gross
domestic product (GDP) continues to rise, sometimes producing significant payoffs to the private sector,
sometimes not. Germany faces the unique burden of rebuilding the former German Democratic Republic, a
task that eventually will require major infrastructure initiatives. The United Kingdom and France are
completing a massive infrastructure project, financed by private funds, which will connect the two countries
through a tunnel under the English Channel, but general budget pressure in the United Kingdom probably
will limit publicly funded capital spending initiatives. At the same time, the unification of Europe will require
EC-wide information, telecommunication and transportation systems; constructing such facilities will require
new institutional and financial arrangements on an international scale. These disparate patterns and
approaches provide opportunities to collect the data to determine whether the evidence from the United
States - that public capital investments have significant private sector payoffs - is universally applicable.
Fragmented evidence suggests that public capital has increased output and productivity in other OECD
countries, but definitive conclusions must await more detailed investigations.

2. Trends in public capital investment

Investment in public capital has declined markedly in the United States since 1970, and as a result the stock
of public capital has not kept pace with the growth of the economy (Figure 1). Some of this decline is a
rational response to economic developments, but some represents a lack of attention to the quality of the
nation’s infrastructure. To understand what is going on, it is useful to look at the provision of specific types of
infrastructure.
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Figure 1. Net public capital stock and gross investment in the United States
as a percentage of GDP, 1950-91
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2.1 The nature of the decline in public capital

Total nonmilitary public capital in 1990 amounted to $2.2 trillion, compared to $5.3 trillion of private capital
(Table 1). Most of this public capital (86 per cent) consists of assets owned by state and local governments.
State and local public capital falls into three main groups (Table 2). The first four categories - highways and
streets; sewer systems; water supply facilities; and utilities, transit systems and airports - could be viewed as
core infrastructure, i.e. components that would be expected to contribute most directly to private sector
output. The second major group is buildings, mainly schools and hospitals. Conservation and development
is a small component consisting primarily of water resource projects aimed at flood and erosion control. All
three groups have declined relative to GDP since 1970, after increasing significantly during the 1950s and
1960s.

Table 1. Private and public non-residential net capital stock, 1990

Capi tal stock Billion of dollars Per cent age tot al

Tot al 7,943.0 100

Total private 5,280. 3 66
Non- f ar m busi ness 5,110. 3 64
Farm 170.0 2

Total public 2,662.7 34
Mlitary 482.5 6
Non-mlitary 2,180.2 27
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Feder al 298.0 4
State and | ocal 1,882.2 24

Source: US Bureau of Econom c Anal ysis, unpublished data

Table 2. State and |ocal public capital in the United States by type,

1950- 90
Capi tal stock 1990 stock Per cent age of GDP
($ billions)
1950 1960 1970 1980 1990
Core infrastructure 1,143.0 23.2 24.3 26.3 24.2 21.5
Hi ghways and streets 693. 6 15.6 16.9 18.2 15.6 13.0
Sewer systens 184.1 2.8 3.0 3.1 3.6 3.5
Water supply facilities 109.6 2.5 2.3 2.4 2.1 2.1
Uilities, transit

systens, airports 155.7 2.4 2.1 2.7 2.9 9
Bui | di ngs 575.0 8.7 10.9 13.2 12.6 10. 6
Educat i onal 312.0 5.2 7.2 9.0 7.7 5.7
Hospital s 49.1 1.4 1.4 1.2 1.2 0.9
O her 213.9 2.1 2.3 3.0 3.7 3.9
Conservati on & devel opnent 33.3 0.4 0.4 0.7 7 0.6
Equi pnment 131.0 0.9 1.4 1.8 1.9 2.5
Tot al 1,882.3 33.3 37.1 42.0 39.3 35.1

Source: US Bureau of Economi ¢ Analysis, unpublished data. In calculating the
percent ages, both GDP and public capital were expressed i n constant
(1987) dollars.

The sanguine view of this decline holds that nuch can be explained by
denopgraphic and other devel opnents and that there are no adverse inplications
for the econonmy (Tatom 1991; Wnston and Bosworth, 1992). Specifically, the
pattern of investnment in schools reflects the educational needs of the baby
boom generation. State and |ocal governnents dramatically expanded educationa
facilities during the 1950s and 1960s as the booners cane of school age and
then cut back as school enrolnents dropped sharply after 1975. In the sane
manner, the pattern of hospital construction can be explained by the generous
grant programme that produced significant expansion during the 1960s. These
programmes actually resulted in overcapacity, elimnating any further need for
new i nvest ment.

Simlarly, some of the categories that conprise core infrastructure have
actually increased as a share of GDP. Investment in water and sewer facilities
grew in the wake of nmjor federal grants for wastewater treatment resulting
fromthe Cean Water Act of 1972. Spending on public utilities, transit systens
and airports also has increased since 1970. Thus, the story narrows down to
hi ghways and streets, where the stock has declined from 18.2 per cent of GDP in
1970 to 13.0 per cent in 1990. Even here, a significant part of the decline
mrrors the pattern of spending for the interstate highway system which
required large investnents during the 1960s but was largely conpleted in the
early 1970s. In the end, then, the decline in investnent reflects little nore
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than a fall off in investnent on secondary roads, where congestion has
i ncreased noticeably and pavenent condition has deteriorated slightly.

The | ess sanguine view holds that the ratio of public capital to GDP does not
tell the whole story; nany observers question the ability of existing
facilities to support current activity adequately, much |less neet the denmands
of future growth and devel opnent (Aschauer, 1990; National Council on Public
Works | nprovenent, 1988). For exanpl e, despite large-scale expenditure
followi ng the passage of the Cean Water Act in 1972, many streans and | akes in
the United States remain incapable of supporting their designated conmercial or
recreational uses (US Departrment of the Interior, 1990). The problem rests in
large part with nunicipal wastewater treatnment facilities, which account for
about one-third of the use inmpairnent of the waters. These treatnent facilities
also raise the toxicity levels of lakes and rivers. The Environnental
Protection Agency (EPA) says that many nunicipalities have yet to construct
sewage treatnent facilities to neet permanent requiremnents.

A second area where inadequate infrastructure has an adverse inmpact on health,
aesthetics and economics is the treatnent of solid waste. Household and
industrial refuse is being generated at unprecedented rates, while the nunber
of facilities to handle the waste is shrinking. Between 1978 and 1991, the
nunber of operating landfills declined from 20,000 to fewer than6, 000, and nmany
of those remaining will be closed by the md-1990s due to lack of capacity and
i nadequate safety and environmental practices (Executive Ofice of the
President, 1992). These trends suggest increased health risks to residents and
damage to the environnent.

In the area of transportation, inadequate public transportati on poses a serious
barrier to enploynent for those without cars. Disabled citizens cite their |ack
of transportation as the primary obstacle to obtaining jobs and being fully
productive menbers of society. Simlarly, job opportunities in many suburbs
remain unfilled because of the lack of transportation from the urban core.
Mor eover, average |levels of capital investnent do not always yield an accurate
picture. Mass transit is overcapitalised in nany snaller cities and inadequate
in larger cities; maintenance has been erratic, especially in larger cities.

Increased congestion in the ground and air transportation networks inpairs
people’s leisure and raises business costs. The Federal Hi ghway Admi nistration
forecasts a 436 per cent increase in urban freeway congestion by the year 2005
unless the interstate system is inproved (US Department of Transportation,
1987). Simlarly, the Federal Aviation Adnministration forecasts a significant
increase during the next decade in the nunber of airports suffering serious
del ays. The air traffic control system needs substantial upgrading to naintain
safety. In short, transportation is anot her area Wwhere inadequate
infrastructure is beginning to serve as a drag on economni c perfornance.

The problem actually extends beyond deterioration and congestion in secondary
roads. For the past two decades, policy-makers have given scant thought to how
governnent investnent in public capital mght enhance private sector activity.
That is the overriding issue. GCovernnent nust naintain roads and repair
bri dges, but policy-nmakers also should consider the advantages of new npdes of
transportation such as high-speed rail, or investigate how government m ght
hel p devel op an extensive system of tel econmunications that reduces the need to
travel. The solution thus rests not sinply with speeding up the rate at which
roads are repaved, but also with searching for the 21st-century counterparts of
the Erie Canal, the transcontinental railway, the interstate highway system and
the great dans and water systens of the West.

2.2 Reasons for the decline in public capital investnent?

VWhat pronpted the neglect of infrastructure in the United States during the
1970s and 1980s? The answer lies mainly in the budget pressures felt at all
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I evel s of governnent. Wiile states and |ocalities undertake al nost all spending
on nonmlitary public capital investment, the federal governnment provides
mat ching contributions for transportation and, nore recently, environnental
projects. Mst of the federal noney is paid from the H ghway Trust Fund,
created by Congress in 1956 to finance the anbitious interstate highway system
It is funded by nunerous excise taxes derived fromtransportation activity, but
most of the noney cones from a fuel tax. For projects that qualify for funds
under the highway programe, the federal government has traditionally provided
between 75 and 90 per cent of the total cost.

Fundi ng for aviation capital expenditures is channelled through the Arport and
Airways Trust Fund, established in 1970 and financed by excise taxes on
passenger ticket sales, freight charges and aircraft fuel. The nmatching
percentages for airport capital construction range from 75 per cent for the
largest airports to 90 per cent for the rest, and vary by type of project.

The mmjor grants for wastewater treatnent began with the Cean Water Act of
1972, when the federal government first assumed responsibility for controlling
water pollution. The Act required the EPA to establish mnimm standards for
muni ci pal and industrial wastewater treatnment, and significantly increased
federal funding. The grants went to states based on population and EPA
standards of need; the states then allocated funds to |local comunities for
buil ding or inproving publicly owned treatnent facilities. The progranme, never
i ntended as permanent, was phased out in 1991.

Since 1970, federal grants to state and local governnents for physical capital
i nvestnent have remained relatively stable in constant dollars. This neans that
the federal contribution has declined nmarkedly when nmeasured as a share of
state and local outlays, as a share of federal outlays, or as a share of CDP
(Figure 2). Two factors have contributed to this pattern. First, the major
source of financing is taxes on fuels, and these taxes, levied on a cents-per-
gallon basis, have failed to keep pace with inflation over the years. Secondly,
the 1970s brought slow economic growth, which placed great pressure on the
federal budget; by the time growh resuned in the 1980s, Congress had
dramatically cut taxes, |eaving no room for expanding grant progranmmes. Federal
grants, which accounted for 40 per cent of state and local outlays at their
peak in 1978, now account for only 20 per cent.

Beyond the drop in federal support, states and localities have had their own
budget problens. The states have linmited their outlays for public capital
i nvest nent because nuch of their spending is also financed by taxes on petrol,
and the effective tax rate has fallen even nore at the state level than at the
federal level. Local governnents, which traditionally have built schools,
hospitals, police stations, sidewal ks and |ocal streets, also have been under
great pressure. Property tax revenues, historically an anple supply of funds
for local governnment initiatives, are no |onger guaranteed. Taxpayer resistance
to repeated property tax increases have culmnated in state initiatives that
pl ace caps on local taxes. By 1985, local jurisdictions in 33 states faced
limts on the taxes they could levy on local property-owners; Califoma's
Proposition 13 and Massachusetts’ Proposition 2'/2 are the best known.
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Figure 2. Federal capital grants as a percentage of state
and local capita! outlays, federal capital outlays,
and GDP in the United States, 1958-91
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Supplameant,

Thus, a shortfall in revenues at all levels of governnent has contributed to
the neglect of infrastructure in the United States. Capital investnents are
al ways easily postponed under the pressure for current services. Hence,
public capital investment is to be given higher priority, the government

have to assign a revenue source that is responsive to inflation and economic

grow h.

2.3The experience of other OECD countries

Al t hough the | evel of public capital
CECD countries than in the United States, the pattern over
countries |ooks sonewhat simlar (Figure 3). Public gross
percentage of GDP tends to peak around 1975 and decline
pattern could reflect an effort by all
the Geat Depression of the 1930s and the diversion of
destruction caused by the Second Wrld War; by the 1970s,
reconstruction had been conpleted. Simlarly, all
the oil shock in 1974 and the ensuing
sharply reduced tax revenues.

producing a consistent pattern of public capital investnent.

The exceptions to the general pattern of declining public investment in the
1980s are Spain, Italy, and Norway. |In Spain, the poor state of infrastructure
and the inadequacies of public services were recognised as a mmjor inpedinent
to reducing production costs. In order to become conpetitive within the EC
Spain undertook an extensive programme of upgrading its stock public
capital. Preparation for the OQwynpics in Barcelona and the Seville
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International Exposition also required a major public investment programre.
This extensive public investment was acconpanied by rapid econonmic growh;
al t hough Spain’s econony has now slowed, experts expect high levels of public
sector investnent to continue (OECD, 1991).

In Italy, the state has always played a larger role in investment than in other
maj or European countries, and public sector investnent relative to GDP
continues to rise. The bulk of capital spending by the state goes to public
services run as conmercial enterpri ses, such as transportation and
conmuni cations. This significant investnent should inprove the efficiency of
the Italian econony, but conparative data suggest that the quality of services
|l ags behind that of other European countries, putting Italian enterprises at a
relative conpetitive disadvantage [01].

In Norway, the pattern of public capital investment appears to be related to

oil; rapidly rising government revenues fromoil activities have contributed to
an expanded role for governnent in the econony. Until the early 1990s, Norway
used its oil income to provide extensive regional subsidies, target subsidies

to maintain international conpetitiveness of ailing industries, and support
agriculture at record levels. The higher spending on public capital fits this
general pattern. Although significant tax cuts will reduce government revenues
in 1992, public capital investnment is expected to continue at its current pace.

Spain, Italy and Norway clearly are exceptions to the general pattern of
declining public investnment relative to GDP. The key question for nobst of the
CECD countries, one which cannot be answered from aggregate investnent data, is
whet her the level of infrastructure investment is appropriate, or whether these
nations, like the United States, would benefit froma nore aggressive policy of
assessing infrastructure needs.
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Figure 3. Public investment as a percentage of GOF, 1967-90
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3. What are the benefits frominfrastructure investnent?

The direct and inmediate inmpact of infrastructure spending is to stinulate
demand for construction workers, engineers and other types of |abour and factor
inputs required for the actual building of a road or facility. The increased
demand for such resources has a pronpt and positive effect on output and
growmh. Public works projects were used aggressively in the United States
during the Geat Depression to provide enploynent and stimulate income growh.
Infrastructure projects also figure promnently in a fiscal stinmulus package
under consideration in the United States by the new adnministration; the US
Conference of Mayors (1992) has conpiled a list of approved projects that could
be undertaken as soon as funding becones available. Simlarly, the EC appears
to be considering a coordi nated econom c growh package to head off prol onged
econom ¢ stagnati on, consi sting of i nvest nent in transportation,
tel ecommuni cations and other infrastructure projects (Financial Times, 25
Novenber 1992). Stinulating denand, how ever, offers only one channel, and
rather a short-1lived one, through which public capital affects private economc
activity; the nore inportant and l|longer-lasting effects occur on the supply
si de.

Everyone agrees that public capital investment can expand the productive
capacity of a region by increasing resources and enhancing the productivity of
existing resources. A well-constructed highway allows a truck driver to avoid
circuitous back roads and to transport goods to market in less tine. The
reduction in required tine neans that the producer pays the driver |ower wages
and the truck experiences |less wear and tear. Hence, public investment in a
hi ghway enables private conpanies to produce their products at |ower total
cost. The condition of the highway, of course, also matters. Simlar stories
can be told for nass transit, water and sewer systens, and other types of
infrastructure.

Begi nning with Aschauer’s work, a number of studies have estinated regressions
where the dependent variable is output within sone area, and the independent
variables are private capital, |abour, public capital and a constant for the
| evel of technol ogy (see Appendix A). In such regressions, the levels of public
capital are generally significant, and the consensus is that Aschauer made a
significant contribution by drawing attention to the inmportance of public
infrastructure and by adding public capital to the conventional production
function. The controversy arises over the method of estimating this expanded
function and the interpretation of the results.

Aschauer’s original aggregate tine series estimtes (1989a), the present
author’s re estimates (1990a), and earlier work by Hol z-Eakin (1988) suggest
that the inmpact of aggregate public capital on private sector output and
productivity is very large. The present author’s equations indicate that a |
per cent increase in the stock of public capital would increase output by 0.34
per cent. Gven the size of the public capital stock and output, these figures
imply a marginal productivity of public capital of roughly 60 per cent - that
is, a $1 increase in the public capital stock would raise output by sixty
cents. The marginal productivity of private capital estimted from these
equations is about 30 per cent. Looking at simlar nunbers, Aschauer concl udes
that "increases in GNP resulting from increased public infrastructure spending
are estimated to exceed those from private investnent by a factor of between
two and five" (1990, p. 16).

In the present author’s view, the inplied inpact of public infrastructure
investnent on private sector output emerging from the aggregate time series
studies is too large to be fully credible. It does not nmake sense for public
capital investnment to have a substantially greater inpact on private sector
output than private capital investnment, particularly considering that so nuch
public investnent goes to inproving the environnent and other goals that are
not captured in national output measures.
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To obtain nore evidence, it is useful to examine the relationship between
public capital and neasures of economic activity at the state |evel (Mnnell,
1990b). Since no data on state-level public or private capital stocks were
available, the first step was to construct stock estimates; these estinmates
were then used in three separate exercises. The first, parallel to the national
work, estimated production functions for states and found that public capital
had a significant positive inpact on output, although the output elasticity was
roughly half the size of the national estinate.

The second analysis exanmined the relationship between public and private
investnent, which is characterised by two opposing forces. On the one hand,
public capital enhances the productivity of private capital, raising its rate
of return and encouraging nore investment. On the other hand, from the
investor’s perspective, public capital acts as a substitute for private capital
and "crowds out" private investnment. The estimated equations confirmed both
forces but suggested that, on balance, public capital investnent stimulates
private investnent.

The third exercise used a business |ocation nodel to explore the relationship
between public capital and enploynent growth. Here, the average annual change
in employnent was estimated as a function of variables reflecting input costs
(l abour, energy, land), nmarket size, tax burden, and public capital stock. The
results showed that after accounting for all the other factors that affect
enpl oynent, public capital had a positive, statistically significant effect on
enpl oynent grow h.

Taken together, these three analyses indicate that public capital has a
positive inpact on several neasures of state-level economc activity: output,
investnent and enploynment growth. The nmagnitudes of these effects are
considerably smaller than those found at the national l|evel; for instance, the
elasticity of public capital with respect to output was 0. 1 5, roughly half
the estimate at the national level. These estimates are consistent with those
of other researchers working at the state level (Mera, 1973; Costa, Ellson and
Martin, 1987, Garcia-Mla and McGuire, 1992).

3.1Enter the critics

Critics have levelled three mmjor charges at the results enmerging from
estimated production functions. First, they contend that comon trends in the
output and public infrastructure data have led to a spurious correlation.
Second, they argue that the w de range of estinmates energing from the various
studies renders the coefficients suspect. Finally, they suggest that causation
runs not frompublic capital to output, but rather in the other direction.

The nost vociferous critics, concerned about the seeming clarion call for
dramatically increased public investnent, focus mainly on the aggregate tinme
series; they argue essentially that the equations should be estimated in the
form of first differences (Aaron, 1990; Hulten and Schwab, 1991; Jorgenson,
1991; Tatom 1991). Specifically, they contend that the data are not stationary
but tend to drift over tine, and that it is necessary to renove this trend to
elimnate spurious correlations and determine the true relationship between the
two variables. This neans specifying the relationship in terns of first
differences, which often yields results showing that public capital’'s effect is

quite small, sometimes negative, and generally not statistically significant.

The first-differencing specification has its problenms, however. After all, no
one would expect growh in capital stock, whether private or public, in one
year to be correlated with the growh in output in that same year. In fact,

equations estimated in this form often yield inplausible coefficients for
tabour and private capital as well as for public capital (Evans and Karras,
1991; Hulten and Schwab, 1991; Tatom 1991). None of the critics conclude from
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these msspecified equations, however, that private capital and |abour lack a
significant effect on private sector output.

In addition, first-differencing destroys any long-term relationship in the
data, which is exactly what one is trying to estinmate. Instead of just first-
differencing, the variables should be tested for co-integration, adjusted, and
estimated accordingly. In other words, researchers should exami ne not sinply

whet her the variables grow over tine, i.e. the extent to which they are non-
stationary, but also whether they grow together over tinme and converge to their
long-run relationship - i.e. the extent to which they are "co-integrated".

The second broad criticism is that the wide range of estimates of public
capital’s inpact on output nmakes the enpirical |inkages fragile at best. In the
present author’s view, the critics are seriously misreading the evidence. In
al nbst all cases, the inpact of public capital on private sector output and
productivity has been positive and statistically significant. This finding is
amazing, given that nuch public capital spending is designed to alleviate
envi ronment al problens or enhance the quality of Ilife, and therefore
contributes little to national output as conventionally neasured.

Furthernore, the coefficients at each level of government tend to be very
simlar across studies, as shown in Table 3. The variations between estimates
occur as the unit of observation noves fromthe nation to states to cities. As
the geographic focus narrows, the estimated inpact of public capital becomnes
smaller. The nbst obvious explanation is that because of |eakages, it is
impossible to capture all of the payoff to an infrastructure investment by
| ooking at a snall geographic area.

The third major criticism holds that the direction of causation may run from
high levels of output to greater public capital investment, rather than the
reverse. The criticismis legitimte. Capital investnent, private as well as
public, goes hand in hand wth econonmic activity. However, this nmnutual
influence can exist wthout necessarily tainting the coefficient on public
capital or, for that matter, private capital in estimated production functions.

Eberts and Fogarty (1987) exam ned the question of causality by |ooking at
public and private investnment data from 1904 to 1978 for 40 netropolitan areas.
They found causation running in both directions. Their analysis indicated that
public investnent led private investnent in cities that experienced nbst of
their growth before the 1950s, while the reverse was true for southern cities
and cities that have grown faster since 1950.

To exanmine the simultaneity issue, the present author re-estimated some
equations using state data, but included only the value of public capital at
the beginning of the period, which foreclosed the possibility of any feedback
effect of output growh on public capital investnent. Nonetheless, public
capital continued to exhibit a large, positive, statistically significant
effect on output. This small exercise does not put the question to rest, but
does suggest that the coefficient of public capital is not seriously tainted by
the sinmultaneity problem

Tabl e 3. Production function estinmtes of the output elasticity of public
capital by level of geographic aggregation

Aut hor Level of aggregation Speci fication CQut put elasticity
of public capital

Aschauer (1989a) Nat i onal Cobb- Dougl as;

log levels .39
Hol z- Eaki n (1988) Nat i onal Cobb- Dougl as;

log levels . 39
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Munnel | (1990a) Nat i onal Cobb- Dougl as;

log levels .34
Costa, Ellson St at es Transl og;
and Martin (1987) |l evel s .20
Ei sner (1991) St at es Cobb- Dougl as;

log levels .17
Mera (1973) Japanese regi ons Cobb- Dougl as;

log levels .20
Munnel | (1990b) St at es Cobb- Dougl as;

log levels .15
Duf f y- Deno and Metropolitan Log levels .08
Eberts (1989) (1) ar eas
Eberts (1986) Metropolitan Transl og;

ar eas | evel s .03

1. The authors do not estimate a production function; instead, they use
personal inconme as the dependent vari abl e.

O her critics have suggested that the production function framework is
i nadequate, because it omts input prices (which affect factor utilisation and
bias the estimated coefficients), and also because it places too nmany
restrictions on firns’ technology and behaviour (Friedlaender, 1990; Mbrrison
and Schwartz, 1992). They believe that researchers should instead estimte cost
functions, which allow one to disentangle the effects of infrastructure, scale
econom es, and fixed effects on costs and the cost-output relationshinp.
Dal enberg and Eberts (1992), Mrrison and Schwartz (1992), and Nadiri and
Marmuneas (1992) all adopt the cost-function approach and find that public
capital significantly reduces the costs of private production.

In sum the critics correctly note that the nunbers energing fromthe aggregate
time series studies are not fully credible, and that nore evidence is needed on
the causation issue. However, the tendency to throw the baby out with the bath-
wat er should be resisted. At this point, an even-handed readi ng of the evidence
- including the growing body of cross-sectional results - suggests that public
infrastructure is a productive input which may have | arge payoffs.

3. 2Sonme new evi dence

In the United States, the public and private capital data and the national
income statistics have been significantly revised since the present author’s
earlier study relating private sector output to the stock of public capital,
private capital and |abour at the state level (Minnell, 1990b). Preparing this
overview provided an opportunity to incorporate the revised data and expand on
the earlier analysis. The nature of the data revisions and the estimted
equations are presented in Appendix A, a brief sunmary of the results follows.

It is always heartening to have statistical relationships survive substanti al
data revisions (Appendix Figure 1), so it is good to report that the equations
presented in Appendix Table |I confirmthat states with higher |evels of public
capital, all else equal, tend to have higher levels of private sector output
[02]. As before, disaggregating by type of public capital - highways and
streets, water and sewer systens, and buildings and equi pment - has al nost no
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impact on the private capital and tabour coefficients, yet yields estimtes in
line with expectations. Specifically, the major inpact on output from public
capital cones from highways and water and sewer systens, while other public
capital, which consists primarily of buildings such as schools and hospitals,
has virtually no nmeasurabl e inpact on private production.

Separate equations were re-estimated for the different regions of the country
to see how stable the relationship was across the nation (Appendix Table 2).
Al though the connection between inputs and outputs appears to vary
significantly from one region to another, public capital continues to have a
strong positive effect on output everywhere, with the sole exception of the
mountain states. Wen the states are grouped into urban and rural categories,
based on population per square nile, the equation for each group shows a
statistically significant effect of public capital on private output (Appendix
Table 3). The effect is larger in urban states than in rural ones, and the
effects of various types of infrastructure differ for urban and rural states.
Public buildings, not inmportant in the aggregate, appear to have a |arge
positive effect on output in urban states, but not in rural states. H ghways
and streets appear to matter in rural states, but not in urban ones. Water and
sewer systens are consistently inportant.

Finally, estimating the equations by type of industry vyields plausible and
consistent results (Appendix Table 4). Public capital plays a strong role in
both the agricultural and nmanufacturing sectors. Wile the results for
nonmanufacturing as a whole suggest no role for public capital, disaggregating
the nonmanufacturing sector reveals that the lack of effect stems from a
perverse relationship in the mning industry. Once nmining is separated out, the
i mpact of public capital on private sector output ranges from nodest and not
quite statistically significant in the finance, service, and trade industries
to very large and statistically significant in construction, with results for
the transportation, comunications and public wutility industries falling
somewhere in between.

These results highlight the inportance of not limting an evaluation of the
evidence on the relationship between public capital and private sector output
to the time series studies. The cross-sectional evidence is nuch nore
persuasi ve. However, the issue of causality remains a legitimate criticism
More work is needed to sort out the extent to which nore public capital causes
econom ¢ growh, or growh |leads to nore public capital.

3. 3Evidence for other CECD countries

Economi sts have begun to explore the relationship between infrastructure
investnent and economic activity in other Menber countries. Although the
results are not wholly consistent, they tend to support the contention that
public sector infrastructure spending and private sector productivity growth
are rel ated.

Ford and Poret (1991) applied Aschauer’s time series aggregate production
function analysis separately to the United States and to eleven other CECD
countries. Since the split between publicly and privately provided capital
varies from country to country, the authors constructed two measures of public
infrastructure. The narrow definition consists of the «capital stock of
producers of government services, while the broad measure, which they argue is
probably a nore consistent concept internationally, also includes equi pnent and
structures in electricity, gas and water, and structures in transportation and
conmuni cation. Ford and Poret <confirmed a large estimated return from
infrastructure in the United States, but were able to produce simlar results
for only four other OECD countries (Germany, Canada, Bel gium and Sweden). The
lack of ~consistent effects across countries, and the inplication that
production functions differ widely fromcountry to country, led the authors to
conclude that the estimtes were not robust enough to support a recomendation
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to increase public sector investment sharply.

As discussed earlier, even for the United States the time series evidence is
not the nost persuasive conponent of the case that infrastructure spending
significantly increases private sector output. Earlier studies for the United
States show extraordinarily high returns to public capital, significantly
exceeding the returns to private capital investnent. Moreover, Ford and Poret
estimate the equations for each of the countries in the form of first
differences, a procedure that rarely produces sensible results for either
public or private inputs. Indeed, the Ford-Poret equation for the United
States, which showed a strong positive relationship between public capital and
productivity growth, inplies alnobst no inpact on output from private capital
and | abour at the margin.

A nmore fruitful exercise for the United States has been exploring differential
effects of public capital across regions, states, or wurban areas; the
counterpart for OECD countries would be cross-country analyses. Figure 4
suggests that countries with higher levels of gross public investment tend to
have higher rates of growh in productivity as neasured by GDP per worker; of
course, this sinple scatter diagram fails to control for the role of private
sector inputs. In an effort to approach the question nore rigorously, Ford and
Poret estimated an equation, across countries, relating average annual rates of
growm h of productivity to the rate of growth of public capital and to private
sector inputs. They found that public capital had a statistically significant
effect when it was defined broadly to include utilities. In a simlar exercise,
Aschauer (1989c) had examined the relationship between productivity and public
investnent for the Goup of Seven [03]. He found that the ratio of public
capital investment to GDP had a significant positive effect on the rate of
growh of output per worker, even controlling for the ratio of private
investnent to GDP. Thus, the cross-country conparisons do suggest an inportant
role for public capital investnent.

Figure 4. Public investment as a percentage of GDP, 1985 vs annualised GDP
growth per emploved person, 1980-1990
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Sonme researchers in the United States and Europe have abandoned production
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functions in favour of cost functions. They argue that econonmetric estinmation
of production functions suffers from an inportant problem of misspecification.
Specifically, input prices affect factor utilisation and thus the point where
firmse are operating on their transformation function; omitting prices in an
econonetric analysis of technology could lead to substantial biases in the
estimated coefficients. Adopting the cost-function approach to analyse Swedish
data over the period 1960-88, Bendt and Hansson (1992) found that for a given
|l evel of private sector inputs, public capital substantially reduces private
sector costs [04]. In other words, public capital inproves the productivity of
the private sector by reducing the cost of producing private sector goods.

VWile scattered evidence from the OECD countries tends to support the
contention that public infrastructure enhances private sector growh and
productivity, nost of the studies have been based on tine series analysis. Tinme
series estinmates, however, are always subject to the criticismthat the results
tend to be very sensitive to the period selected and the specific variables
included. The nore promising area for investigation is cross-sectional studies.
Wiile this is relatively easy in the United States, which is a large, federated
country consisting of nunerous states, it is considerably nmore difficult in
smaller countries where public capital per worker varies little by
jurisdiction. The alternative is to | ook across countries, a potentially useful
but difficult exercise given the differences in institutional arrangenments and
cultures. Nevertheless, increasing data collection in the area of public
capital may well prove fruitful.

4. Shoul d public capital investnent be increased?

G ven that investnent in public infrastructure has declined relative to GDP in
nmost countries and that it appears to have substantial payoffs, does this inply
that public capital is wundersupplied and higher levels of investnent are
warranted? To argue that infrastructure is underprovided is to argue that the
rate of return to public capital exceeds the return to other investnents,
whether in private capital or in human capital, and that additional
infrastructure spending should be undertaken until the rates of return are
roughly equal .

The very nature of public investment nekes the questions of relative rates of
return and undersupply difficult to answer. After all, the reason that sone
forms of investment are provided publicly is the inability to exclude those
unwilling to pay from enjoying the services of the capital project. This means
that the services generally are provided free of charge, mnmaking neaningful
rate-of -return estimates difficult to obtain. Instead of conparing rates of
return, the case for nore capital spending nust rest on several linmted but
suggestive pieces of evidence; these include so-called "needs" studies,
occasi onal cost-benefit analyses, and outcones of capital spending referenda.
At the same tinme, critics urge caution when considering increased spending;
they argue that the existing stock could be used much nore effectively, thereby
elimnating the need for greater investnent.

4.1The case for greater public capital investnent

Production function estinmates provide one piece of evidence in support of nore
public capital investnent. Results from state-level studies suggest that the
margi nal productivity with respect to private sector output may be roughly
equal for public capital and private capital. Gven that public capital also
frequently produces significant non-market benefits, greater investment in
public capital would do much to enhance national welfare. Three other pieces of
evi dence al so suggest that nmore infrastructure investnment is warranted.

4.1.1 "Needs" studies
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The issue of undersupply of capital investnment was initially raised by a series
of surveys in the early 1980s that docunented large, unnet infrastructure
requi rements, and argued for increased public capital spending (Associated
General Contractors of Anerica, 1983; Congressional Budget Ofice, 1983; US
Congress, 1984). Unfortunately, these studies typically focused only on the
demand side, without conparing the payoff from nmore investnment in public
capital to alternative investnents.

Needed investnments were estimated in one of two ways. One approach involved
calculating a backlog of investnent based on sone historical ratio of
infrastructure spending to GNP, the reference points chosen for these
calculations were wusually somewhere around the historical spending peak,
resulting in very expensive estimates. Alternatively, needs were estimated as
the cost of bringing all existing facilities up to sonme ideal engineering
standard, regardless of the actual performance requirenments of the facility,
and W t hout considering alternative technol ogies. For  exanpl e, bri dge
replacenent and rehabilitation estimates assuned that every bridge would be
restored or replaced, even though many could be downgraded to handle |ighter
traffic or closed altogether.

The nost recent study in this area, Fragile Foundations (National Council on
Public Works | nprovenent, 1988), attenpted to conpensate for the linitations of
mechani cal needs studies by augnmenting information about the required stock of
infrastructure with consideration of the anmount of the services provided, the
quality of those services, and a neasure of the cost-effectiveness of providing
those services. Applying these four criteria to eight categories of public
i nvestnent (highways, aviation, nmass transit, wastewater, water supply, water
resources, solid waste and hazardous waste) revealed that Aneri can
infrastructure, while not in ruins, was probably inadequate to sustain future
growm h. The inbal ance between the growi ng denand and the declining supply was
already affecting the quality of services provided and would continue to do so.
Sone of the growh in service demands could be net by better managenent and
nore effective use of current facilities, but the report concluded that the
| evel of capital investment should be roughly doubl ed.

Several federal agencies conduct ongoing needs assessnments for their areas of
responsibility. In its nost recent publication, the Federal H ghway
Admi nistration (US House of Representatives, 1991) estimtes the investnent
needed over the next twenty years to neet specific engineering requirenments
regarding pavenent condition and congestion for highways and functional or
structural deficiencies for bridges. Estimates are provided for achieving two
alternative goals: mmintaining 1989 conditions and perfornance, or the nore
ambi tious goal of repairing all pavement in poor condition (roughly 10 per cent
of the <current system) and sharply reducing the portion of the system
classified as congested; both estimtes assume 2.5 per cent annual growth in
vehicle- mles of travel. Dividing the total projected costs by twenty years
yields an annual figure of $46 billion for the nore npdest goal and $75 billion
for the nore anbitious effort [05]. These figures, once adjusted for |and
acqui sition costs, suggest that current funding levels are roughly adequate to
achieve the low option, but that a near-doubling would be required to attain
t he hi gher option.

Needs studies should be considered only a starting point in assessing capital
investnent options. They highlight the costs of restoring the existing capital
stock to some ideal standard, but do not identify the nost cost-effective
technol ogi es, the nobst beneficial capital projects, or the trade-offs between
projects. Although needs studies established and continue to reinforce the
public perception that the country suffers from serious underinvestment, these
studi es cannot be used to determ ne whether public capital is undersupplied.

4.1.2 Referenda on public capital spending
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Anot her piece of evidence cones from the work of George Peterson of the Urban
Institute (1990 and 1991). Peterson has explored voters' preferences for public
capital investrment as expressed in bond elections and other referenda. |If
public officials were trying to satisfy the nmedian voter, as theory suggests,
they would subnmit frequent bond proposals for consideration to assess voters’
preferences. As a result, bond elections should be closely contested, with bond
approval rates and nmargins close to 50 per cent [06].

Peterson’s results show that between 1984 and 1989, 80 per cent of the dollar
value of infrastructure proposals was approved by the public. Over the sane
period, the approval margin of infrastructure proposals was the highest of any
type of referendum wth the average bond proposal approved by 66 per cent of
the vote. Since the proportion of voters approving a referendum represents the
portion wanting at |east the proposed anount of spending, high approval rates
i ndi cate undersupply [07].

Pet erson specul ates that this undersupply stenms from a "fear of rejection" on
the part of public officials. Instead of designing proposals to satisfy the
medi an voter, they try to ganer as large a mpjority as possible to mnimse
voter repudiation. The result is that proposals sinply are not brought to the
attention of the public, and so public investment |anguishes. Peterson’s work
thus suggests that infrastructure may be undersupplied relative to people’'s
preferences. Even this information, however, provides little guidance for
actual investnent spending. In the end, investnent decisions will have to be
based on conprehensive cost-benefit studies.

4.1.3 Cost-benefit studies

Cost-benefit studies of individual projects traditionally have been used to
justify capital expenditures. This method remains the best way to establish
priorities anbng conpeting projects and could eventually be structured to guide
choi ces anobng broad categories of investnents. Another advantage is that these
studies generally incorporate estimtes of non-nmarket as well as market costs
and benefits, and thus reflect a project’s inpact on aggregate wel fare and not
just on national output or income. Cost-benefit studies can also provide sonme
information on the issue of undersupply. The existence of a significant nunber
of projects with very high rates of return would suggest the need for greater
investnent in public capital.

One drawback is that cost-benefit studies usually focus on individual projects
and cannot provide general guidelines as to which areas are nost in need of
investnent. They can show that a given city ought to invest in a water
treatnment plant before building an airport, but they cannot assess whether, at
a national level, funds should be channelled towards water treatment or
avi ation. Mreover, studies often are not conparable because they use different
di scount rates. Furthernore, it is often difficult to value non-market costs
and benefits.

In spite of these difficulties, sonme recent studies show that nmany very
profitable public investnent opportunities do exist. To take just one exanple,
cost-benefit studies reported by the Congressional Budget Ofice (CBO (1988)
indicate that the return for projects designed to maintain the average
condition on the federal highway system could be as high as 30 to 40 per cent
(Table 4). Even new construction in urban areas exhibits returns on the order
of 10 to 20 per cent.
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Table 4. Returns to highway investment in the United States

I nvest ment strategy Expected real rates of
return on investnent
(national averages)

4R Projects to mmintain current highway conditions
(average present serviceability rating of 3.1) (1) 30-40 %

New construction, urban areas 10-20 %

4R Projects to upgrade sections not neeting m ni num
service or safety stancards 3-7 %

New construction, rural areas Low (2)

4R Projects to fix all deficiencies above minimum
service and safety standards Negat i ve

Note: 4R Projects are those involving restoration, resurfacing,

rehabilitation or reconstruction.

1. Present serviceability ratings rank hi ghway conditions on a scale fromO
(very bad) to 5 (excellent). Arating of 3.1 puts the Federal Aid System
in good to very good condition.

2. Econom c returns may be higher for replacenent of substandard bridges on
the national truck network.

Source: Congressional Budget O fice (1988, Table 5).

In anot her recent survey (1991), the CBO suggests the |ikelihood of substantial
benefits fromincreased outlays for both air traffic control and expansions in
airport capacity. These studies also represent a breakthrough, because they
estimate the national benefits of broad categories of investnent spending as
opposed to individual projects.

Cost-benefit studies remain the best tool for guiding actual investnent
spending. Unfortunately, cost-benefit estimates generally are not available for
broad categories of infrastructure, with the exception of the studies noted
above. They are feasible, however, and would help provide information on areas
with the greatest deficiencies. The 1988 CBO study points out that several
federal agencies already collect the data necessary to nake these estimates in
areas such as nmass transit and water resources.

4.2The case for caution

Despite the opportunities for productive public capital investnents reveal ed by
cost- benefit studies and the fact that public capital has a positive inpact on
private economc activity, several voices wurge caution when considering
i ncreased spending for public infrastructure. Cifford Wnston of the Brookings
Institution and his colleagues (Wnston, 1990 and 1991; Snmll, Wnston, and
Evans, 1989; Wnston and Bosworth, 1992) contend that the condition of the
nation’s highways and airports could be inproved, and congestion reduced, with
the same or less investnent by remedying three particul ar probl ens.

First, roads in the United States are paved too thinly, causing unnecessarily
hi gh nmai ntenance and repl acement costs. Building roads thicker than prevailing
engi neering standards woul d produce great savings.

Secondly, the types of taxes currently inmposed on trucks encourage vehicles
that do the nost danage to roads. Specifically, damage rises exponentially with
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the weight per axle, but both the fuel tax and highway tolls now encourage
truckers to load as nuch as possible on each axle. In the case of the fuel tax,
the effect is indirect: the tax encourages transporting a given load with the
smal | est possible engine since smaller engines are nore fuel-efficient, but
smaller engines can pull fewer axles. In the case of tolls, the effect is
direct: toll roads often charge by the nunber of axles, increasing the
incentive to use fewer axles. Shifting from taxes on the nunber of axles to one
on weight per axle would greatly encourage efficient use of highways and
m ni m se danmage.

The third problem invol ves congestion. Even though congestion pricing has been
advocated by econonmists for decades, this tool has not been used effectively.
Consuners strongly resist the inposition of tolls during peak comuting tine,
and their sentinents have in fact produced nore commuter discounts than peak-
| oad surcharges. At airports, the major cost of landing a plane is the delay of
other traffic, but landing fees generally correspond to the weight of the
aircraft, a characteristic with little bearing on the anount of delay caused.
I ntroduci ng congestion pricing on roads would significantly reduce overcrowdi ng
and lead to nore efficient use; shifting from |anding fees based on weight to
ones based on delays caused would noticeably reduce congestion at airports.
Such inprovenents could markedly reduce the need for new construction of both
hi ghways and airports.

O her critics point to inefficiencies in the US federal grant progranmres
(Gramich, 1990 and 1991), where matching rates probably are nuch higher than
can be justified on the basis of inter-jurisdictional spillovers. As a result,
many states face artificially low prices for infrastructure investnent.

Those worried about the incentives to spend, the efficiency of design, and the
appropriateness of the prices charged want all efforts focused on elimnminating
current distortions and inefficiencies. They believe that once the perversities
in the existing system are renoved, the present stock of infrastructure nay
meet nost of the nation's needs. Additional investnent at this tine, they
argue, will divert attention and alleviate the pressure to make needed reforns.

It would seem that substantial room exists for inproving the efficiency wth
which services are provided from the current stock of infrastructure. Sone
progress is already under way; airport congestion pricing increasingly is being
i mpl emented, and a shift in truck taxation from number of axles to weight per
axl e has been introduced in Oegon. Electronic tollbooth technol ogy has been
devel oped so that congestion charges can be introduced without interrupting the
flow of traffic. The difficulty is that the area of biggest payoff - rush hour
charges for comuters - is the one facing the strongest political resistance.
Busi ness, labour, and civic groups traditionally have been hostile and quite
vocal about such  proposal s, and very effective in fighting their
i mpl ementation. Thus, while the payoff from nore efficient design and pricing
may be large, the Small- Wnston-Evans estimate of $25 billion per vyear
probably cannot be achi eved.

Inproved design and pricing should be viewed not as an alternative to
additional infrastructure investnent, but rather as a policy to be pursued in

concert with a nmajor public capital investnment initiative. After all, the nore
efficiently the bread and butter items such as roads, bridges, and airports are
built and used, the nore noney will be available for devel opi ng sophisticated

systens of telecomunications and other such networks for the 21st century.

There is alnmost no information on whether infrastructure is oversupplied or
under- supplied in other CECD countries. Three nations - Italy, Spain and
Norway - are resisting the decline in public capital investnment and maintaining
high levels of governnent-provided capital relative to GDP. Whether or not
these expenditures produce projects with significant payoffs rests so far on
anecdotes. The discussion regarding ltaly suggests that investnent may not be
productive, and therefore may not increase the output or reduce the costs of
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the private sector. In Spain, nuch of the governnent noney appears to have been
wel|l spent, raising the level of potential output. The exception appears to be
Spain’s flirtation with high-speed rail. The Ave, which runs from Madrid to
Seville, is not covering its operating costs, and currently uses only 6 of the
24 railway cars purchased from France. Norway nmay well be supporting ailing
industries that should be allowed to fail.

The mmjor effort to construct a tunnel under the English Channel is nearing
conpletion. A careful study of early cost-benefit estinmates conmpared with the
ex post realisations should provide insights into the role of large
infrastructure projects. It may also offer some information on the advantages
and di sadvantages of private sector financing.

Looki ng forward, econonetric studies are not required to conclude that Germany

will require massive anpbunts of infrastructure investnment to bring eastern
Germany up to the standards of the rest of the country. It also appears that
investnent in comunication and transportation wll be required to fully
integrate the EC. As these investnents are undertaken, they wll offer

opportunities to supplenment the current skeletal theory with sone rich detail.

5. Concl usi ons

Four different sources of information bear on the question of whether public
infrastructure is underprovided - so-called "needs" studies, production
function estimates, referenda voting, and cost-benefit analysis. Each piece has
its limtations, but all merit consideration in trying to determ ne whether or
not nmore infrastructure investnment is warranted.

The issue of an undersupply of capital investnent initially arose from so-
called "needs" studies. These surveys typically concluded that massive anpunts
of public investment were required to bring the US stock of public
infrastructure up to certain standards or to return annual public capital
investnent to historic levels. The problemwi th these studies is that they did
not present any systematic conparison of the payoff of infrastructure
i nvestnent versus other uses of governnent funds, and the target standards,
whether articulated in terns of engineering criteria or spending levels, were
necessarily arbitrary. Nevertheless, the surveys did suggest that a problem of
under spendi ng m ght exist in the area of public infrastructure.

The sense that infrastructure mght be undersupplied was reinforced by early
results from estinmates of production functions, which showed an enornmous payoff
in private sector output from greater investment in public capital. However,
the magnitude of the payoff was sinply not credible, since it suggested that
the return to public capital may be two to five tinmes greater than the return
to private capital investment. On the other hand, a growi ng body of evidence
appears to confirm a statistically significant positive relationship between
public capital and output. Public capital investnent appears as productive as
private capital in terns of increasing private sector output; adding to these
returns the non-narket benefits usually provided by public infrastructure makes
a strong case for increasing public capital investnent.

Voters seemto want nore public capital spending, suggesting that they perceive
a high payoff to this form of governnment spending. Evidence from voter
preferences as revealed in referenda on public capital spending shows that in
recent years, |arge percentages of these proposals have passed, and with high
margins. It appears that people are willing to support greater amounts of
public capital investnment than officials have proposed.

Cost-benefit studies confirm that projects yielding substantial payoffs do
exist. These kinds of studies can, and should, be used nore broadly than
assessing individual projects, in order to determ ne the benefits of different
cl asses and kinds of projects.
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VWil e none of the evidence exam ned here leads, on its own, to an unequivocal
answer regarding the question of undersupply of public capital, the conclusion
of this paper is that the United States does need nore public investnent to
repair roads and bridges, expand existing airports and build sone new ones,
treat waste water, dispose of trash, and inprove the quality of the nation's
|l akes and rivers. It does not automatically follow, however, that funds for
public capital investnent should be blindly doubled. Rather, investnent in
carefully selected projects wll produce significant returns, both in the
quality of life and in private sector production.

Appendi x A

New evi dence on the rel ationship between public capital and private sector
out put

Treating public capital as an input whose services enhance the productivity of
both capital and labour yields the equation Q = (MP)e''f(K, L, G, where Qis
output, MFP is the level of technology, K is the private capital stock, L is
|l abour, and G is the stock of public capital. Assuming a generalised Cobb-
Dougl as form of technology yields a nore specific relationship between inputs
and out puts:

Q = MFPe''K3LPG.

Translating this equation into logarithns produces a linear function that can
be esti mated:

Ing =InMFP + |t + alnK + blnL + cInG

The coefficients a, b and c are the output elasticities of factor inputs. In

other words, the coefficients indicate the percentage change in output for a
gi ven percentage change in factor input.
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Appendix Table 1. Regression results: output as a function of private capital [K].

labour [L] and public capital [G). and disaggregated public capital [H.\WS5.0]. 48
states, 1970-86 and 1970-30 [revised data]

Equation for output [InE) RZ SE oW

mfFP + A+ alnk + binl  + oG+ dlx

1970.86 5.70 il a0 54 17 -0 5926028 18
(393 (271 [288]  [42E) [9.4) (5.4]

1970-90 608 o4 21 .Fa 4 -
InbAFP +  AF + alnk + bink +  cinH dinw's  + elnd  +  fUx

1970-36 57 am A Rl ar Az o -01 89930 085 14
[41.7] [1.5] [26.4) [35.3) [4.1] [3.3) [0.8] [5.4]

1970-30 E.95 Juilik] 22 BB 04 Al 004 -01 89930 087 18
[55.8] [5.8] [1&7) [47.7] [3.0] [10.2] [0.3] [7.8]

Maote: Gl=gross state product; MFF=the level of technology; t=time; K= private capital stock; L= employment an non-
agricultural payrolls; H=stock of highways; G= stock of state and local public capital; WS5=stock of water and sewer

systems; O=other skate and local public capital, primarily buildings; % = state unemployment rate; © statistics in
parentheses
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Appendix Table 2. Hegression results: output as a function of private
capital [K]. labour [L], and public capital [G]. by region
1970-86 and 1970-90 [revised data]

Equation for cutput [InG)

RZ SE oW
InMFP + At + alnk + Bk o+ oG+ dU
Mortheast
8.8 00§ 0§ 29 12 01 8978 062 16
1970-86 [24.4) (52 [i4) (224 (4] (4.0
1970-90 &5 nos o BE B 02 8968 076 1B
(20.9) (7B [2E) (20.1) (21 (5.1)
Rlorth Central
57 00005 24 B2 12 005 8977 046 20
1970-86 [15.6] [0B] [ME]  [220]  [45] (2.3
1970-90 64 ons 28 E3 B 003 9973 061 22
(17.7) (28] (23] [247) (4.2] (45)
South
1970-85 29 s 3% 33 38 02 4336 030 18
(3.4) (34] (235 (0.4 (1E] (7.4)
1870-90 47 oms 24 43 35 02 asal 07 18
(16.3) [E5) (142 (174 (1] (2.7)
West !
1970-86 4K 003 54 55 04 02 897 055 2o
[24.0) (200 [2EE] (22T (13 23]
15870-90 55 004 47 E5 -4 02 8975 054 24
(34.3) (5.7 [25.8) (428 [2) (75)

Maote: Gl=gross state product; MFF=the level of technology; t=time; K= private capital stock; L= employment an non-

agricultural payrolls; G=stock of state and local public capital; U =state unemployment rate; ©statistics in

parentheses

1. The 1930 =statistically insignificant coefficient on public capital in the west is the result of a statistically significant
positive relationship between public capital and outpuk in the Pacific states and a statistic ally negative relationship
in the mountain states, Further work, is needed to sort out the reasons for the difference,

Facific

[launtain

InMFP +

4.7
[9.3]

£.3
[25.1]

i+ alnk + binL

=005
[4.8]

-0
[3.7)

5l
[5.5]

50
[12.8]

55
[12.7]

i

[33.5)

+ clniG

07

(3]

-0
[2E]

+ du

-0z
(7.4]

-0z
LEE]

2935

33m

024

052

14

13
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Appendix Table 3. Regression results: output as a function of private capital [K].
labour [L] and public capital [G). for urban and rural states, 1970-90

Equation for output [InE) RZ SE oW

WMFF + At + alnk + bink  + el + dUx

Urban gy o4 13 BE -m H949 0746 13
[32.2] [+.4] [r.0] [30.3] [5.4]

Uban 7.7 [0g Al 75 18 -0z H98E 709 12
[2E.1) [E.9] [+.2] [24.8] [E.E] [r.0]

Eural 1 oz 33 Yo -m 8302 0837 20
[EE.0) [4+E] [328)] [75.4] [E.8]

FRural &7 Rili] 30 EE 08 -m 8304 0827 20
[47.1) [5.5]  [24.0] [51.8] [4.3] [F.1]
InbAFFP + At + alnk + bink +  cinH din'ws  + elnO  +  flUx

Uban 78 Rili] REl o -04 .04 04 -0z o= = LA 1) I o
[25.9] [2.4] [+.8] [20.7] [0.49] [4.2] [4.8] [7.3]

Fural EE& i a0 B2 03 A3 -05 -.009 A9 OFF 18
[51.8] [4.5] [24.2] [45.0] 18] [11.3] [3.49] [6.7]

Maote: Gl=gross state product; MFF=the level of technology; t=time; K= private capital stock; L= employment an non-

agricultural payrolls;  G=stock of state and local public capital; U =state unemployment rake; b statistics in
parentheses
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Appendix Table 4. Hegression results: output as a function of private
capital [K]. labour [L]. and public capital [G]. by type of industry, 1970-89

Equation for output (InG) RZ2 SE D
nRFP + A+ &k + bink + oG+ dUx

Farm 351 0z 47 A5 A0 03 4300 5068 19
[11.6] M3 (222 [18.1) [6.5) [7.2]

Ianufacturing B.44 oz 27 Kill 0 -02 8904 13 13
[43.1] (223 [190) [51] [3.9] (21

Mon-manufacturing 742 004 28 7 I 003 9EH 076 13
[39.1) [B.2]  [24.0) [43.5) [0.6] (21

Mining 1 7.658 -006 40 73 o7 -M A38z 3804 22
[24.5) (25 [237) [30.5) [4.2] (1]

ND"I'ma"'-'.f%“”fing 2.20 -0z 15 a4 a7 002 83200 0936 24

#55 mining (50.4) [34] (L3 (5631 [38) (4]

Construction T.07 -0z 13 70 AL -00a A48z E213 23
[19.5] [130] (5.6 [21.0] (5.2] (2.5

Transportation,

COMMmURiGaton, &4 0z a0 36 o7 002 8896 I0B0 13

public utilities [33.49) [261]  [6.8) [42.8) [3.9] [1.0]

Finance, insurance

real eState, SEUIDeS, 245 003 12 A 03 -0 8924 033 20

retail and wholesale [35.4] [5.0] [1.0] [63.9] [15] [0.0]

trade

Maote: Gl=gross state product; MFF=the level of technology; t=time; K= private capital stock; L= employment on non-
agricultural payrolls; G=stock of state and local public capital; U= state unemployment rate; b statistics in
parentheses

1. Does notinclude Delaware, Maine, Mew Hampshire or Bhode 1sland due to insignificant mining employment data
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Appende Figuns 2. Regional map of the United Stmes
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in Italy, conpared to two days in other nmmjor European countries. The
tel ecommuni cations system is overstaffed and inefficiently equipped,
resulting in a cost to users nuch higher than that in Italy’'s nain
conpetitor countries. The Italian railroad enploys as many people as the
French railways despite the fact that the network is only half as |ong.
Local public transportation suffers from antiquated vehicles and
inefficient labour, which - together with artificially low fares - nake
profitability the I owest of any country in Europe.

. Al though these equations use pooled state output, capital, and |abour for

the period 1970-90, nobst of the effect comes from the cross-sectional
nature of the data (Eisner, 1991).

. The Goup of Seven (G 7) industrialised countries includes Canada, France,

Germany, ltaly, Japan, the United Kingdomand the United States.

. Their analytical approach also allowed them to assess whether the stock of

public capital is insufficient or excessive. Interestingly, they
concluded that the stock of public capital in Sweden exceeds that
justifiable on the basis of private sector cost-saving, but that the
"excess" has been declining over time. In addition to cost-saving to
producers, of course, public capital provides cost- and time-savings to
the final consunmers, and these benefits are not included in the analysis.

. Sone suggest that dividing by twenty overstates the current cost of the two

alternatives (Wnston and Bosworth, 1992). They contend that it is nore
reasonable to calculate the percentage of GDP required to neet the goal
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at the end of twenty years and apply that percentage to today’s GDP. Such
an exercise yields figures of $35 billion and $58 billion, respectively.

06. Approval rates are an inperfect measure of preferences for a couple of
reasons. Only one-third of public infrastructure projects are approved
directly by voters, either through direct balloting on general obligation
bonds or by referenda on revenue bonds. Furthernore, voters do not
directly vote for a particular level of capital spending or value of
capital stock; rather, they approve or veto specific proposals for
certain facilities or types of projects. However, these data provide the
best avail abl e evidence on reveal ed preferences.

07. Aaron (1991) offers a note of caution concerning Peterson's results.
Specifically, he points out that elected officials control the supply of
proposals and it is very difficult to make any determni nations about
voters’ demands for infrastructure without analysing changes in supply.
Aaron concl udes that while he would not be surprised if Peterson’s clains
are entirely correct, he does not feel that the case has been proven.
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Efficiency and Private Capital in the Provision of Infrastructure

by

John Kay
Prof essor of Econom cs, London Busi ness School
Uni t ed Ki ngdom

1. I ntroduction

Infrastructure is easier to recognise than to define. This paper considers
activities which have several of the follow ng characteristics:

- They are networks, they involve delivery systens and there are
substantial interactions in the provision of services to individual
cust oners.

- They forma small but indispensable part of the total cost of the w de
range of products in which they are used. Thus, the | osses which result
fromservice failure are often very large relative to the basic cost of
servi ce provision.

- They have substantial elements of natural nmonopoly. Conpetitive
provision of the infrastructure itself is costly, often prohibitively
so. This need not exclude conpetition in the use of infrastructure.

- Capital costs of infrastructure are generally large relative to the
runni ng costs.

- The sunk costs of establishing an infrastructure are substantial: a
high proportion of the total cost of a service has already been
irrevocably incurred before that service is offered.

The exanples of infrastructure activities which spring imediately to mnd --
the distribution networks of public utilities and the devel opnent of road and
rail systems -- generally neet all five of these conditions. Activities which
meet several but not all are sonetines categorised as infrastructure. For
exanpl e, postal services and paynents systens in the financial services
i ndustry have several features in common with utility distribution facilities:
they involve networks, have significant sunk costs and satisfy what mght be
thought of as the test of "strategic inportance", i.e. they are wdely used,
are indispensable, and have a relatively low cost. However, they are not
capital -intensive (although they are becomng increasingly so), and it is not
cl ear whether or not they are natural nonopolies.

As these exanples illustrate, the five characteristics described above are
logically independent of each other, although the last three -- sunk costs,
capital intensity and natural nonopoly -- are bound closely together and often

confused. Together, they have traditionally been seen as casting doubt on the
efficiency of private-sector, conpetitive provision. Two of them natural
nmonopol y and predom nance of sunk costs, sinply mean that conpetitive supply is
unlikely to energe. The network characteristic raises the possibility that
efficient supply wll not be achieved wthout nechanisns of central co-
ordination. Finally, the strategic inportance of the product neans that
governnents have been unwilling to rely on the conpetitive private sector in
circunstances where a single domnant supplier is likely to energe, where unco-
ordi nated outconmes will probably be unsatisfactory, or where the large capital
i nvestnents needed may not be provided in tine.

In nmost countries, the outcome is that the nmgjority of infrastructure
activities are publicly owned, nmanaged and financed. |In transport, the
governnent owns and operates the road system everywhere and the rail network
al nost everywhere; it often owns airlines, usually owns airports and always
takes responsibility for air traffic control. In the energy industries, state-
owned enterprises are still nonopoly providers of electricity in nbst OECD
countries, and are often also the sole suppliers of gas. The governnent
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everywhere retains the nmonopoly of postal services -- which originated in the
desire of nedieval nmonarchs to scrutinise the correspondence of their citizens
-- and in nost cases domi nates tel ecommunications also. Curiously, conpetition
in telecomunications seens to be facilitated where the [|anguage of
conmuni cation is English -- thus conpetitive public tel ecomunications networks
have been licensed in the United States, the United Kingdom Australia and New
Zeal and but in few other jurisdictions.

These state nonopolies in infrastructure activities are under increasing
scrutiny and nounting pressure. This pressure has several origins. The 1980s
saw a novenent worldw de towards privatisation and deregulation. This was the
result of an intellectual revival of faith in free narkets whose inplications
extended widely. There was al so growi ng dissatisfaction, particularly in Anglo-
Saxon countries and LDCs, with the performance of state-owned enterprises. The
1980s al so saw governnment budgets under pressure as a political and economic
reaction to the expansion of the 1960s and early 1970s. Wth that came an
anxiety to renpve or reduce the inpact of infrastructure spending on governnent
budgets. This was seen both as a neans of mninising governnent borrow ng and
as a way of protecting econonmically necessary but politically dispensable
infrastructure expenditure from general budgetary pressures. These were the
considerations that led to the first mgjor utility privatisation -- the sale of
a 51 per cent stake in British Telecomto the public in 1984 -- and the exanple
has been followed both in other utilities and in other countries.

Pressure on traditional patterns of state control and financing of
infrastructure activities has conme from two other sources. Wth public
ownership has gone the national organisation of infrastructure activities.
VWi le national boundaries often corresponded to national transport |inks and
resource |locations, evolving history and changing technology have nade these
divisions increasingly irrelevant. The nanagenent of infrastructure activities

on national lines has therefore becone a barrier to trade. Wile several
countries have national high-transm ssion networks in electricity, the capacity
of these networks to interact with each other is quite linmted. Sonetines

barriers to trade in infrastructure activities prevent production being
organi sed on an efficient basis which would ignore frontiers, as wth air
traffic control. Europe's fragnented structure conpares unfavourably with the
efficient systems in place in the United States, where the concept of
Kentucky’'s airspace is not contenplated, let alone protected. Sonetimes, as in
t el ecommuni cati ons, nat i onal organi sation acts as an obstacle to the
devel opnent of conpetition which would favour the nore efficient operators over
the less. The European Commission in particular has been concerned by these
issues and has taken or proposed actions in transport, energy and
comuni cations that would increase access to national infrastructure for
service providers fromother menber states.

At the sane tinme, technological changes have been challenging traditional
met hods of supply. In telecommunications, microwave |inks have made it
econom cal to provide |ong-distance connections at relatively |ow volunmes, and
so have eroded the natural monopoly previously enjoyed by PTTs. In the airline
i ndustry, technological change has fostered industry concentration, wth the
| ower running costs of large nobdern planes favouring hub-and-spoke patterns of
operation and the developnent of conputerised reservation systens giving,
unexpectedly, a range of benefits to bigger airlines. The consequence, however,
is the sane; the organisation of production by primary reference to national
producers nakes nuch | ess sense than it did.

Al though the trends of the last decade have noved unanbiguously in one
direction, they have encountered stiff resistance. Established utilities have,
al nrbost  without exception, enphasised the advantages of co-ordination and
vertical integration; it is only in a small nunber of countries with a strong
i deol ogical commtment to mcroecononic reform and a |arger, poorer group in
which such reform has been a condition of structural assistance, that
substantial changes have occurred. The self-interested origins of the counter-
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argunments do not, of course, nean that they are without merit. Myreover, it is
important to recognise, as the nore enthusiastic advocates of privatisation
often fail to do, that state provision and managenment of infrastructure
activities is not the product of sheer perversity. There are well-founded
reasons, described above, for doubting the feasibility and effectiveness of
conpetitive market provision of these services, and it is certainly not the
case that the role of governnent ceases, or necessarily becones |ess conplex
and wi de-ranging, when private ownership, nmanagenent or capital is introduced.

If the private sector is to take a greater role in the provision of
infrastructure services, it can provide capital, managenent, or both. If it
provides either, then the existing structure of relationships within the

framework of state managenent and control wll have to be changed to a nore
explicit system of regulation of private sector bodies by public agencies. This
paper examines the issue of private capital in infrastructure activities,
beginning with an illustration of sone of the ways in which such capital has
been deployed. It goes on to consider the relative costs of private and public
capital. The conclusion of the analysis is that there are significant

differences only if the introduction of capital is associated with a change in
the allocation of risks, and such a change is likely to be achieved only if
there is also a change in the structure of nanagement responsibility.

Di scussion of the evidence on the effects of introducing private nanagenment to
activities previously undertaken in the public sector leads to a precisely
conpl enentary conclusion: this will pronote efficiency only if it exposes the
private contractor to significant risk, either (and preferably) through
conpetition or through incentive-based regulation. Thus, the value of
introducing private capital is directly related to its conbined effectiveness
in transferring risk and responsibility. The paper closes with an assessnent of
several financing vehicles in terns of these criteria.

2. Private financing of infrastructure investnent

This section provides brief details of sone specific infrastructure projects in
which private financing has been utilised, in order to indicate the range of
issues and possibilities. Private financing has nost often been wused in
transport projects, and nost exanples here relate to transport, but the section
al so draws on cases froma nunber of other industries.

2.1 Eurotunnel

Eurotunnel is probably the largest infrastructure activity ever undertaken
wholly on the basis of private financing. On conpletion, probably in early
1994, the conpany will offer a twin rail tunnel service between Fol kestone in

Engl and and Sangatte in France, accommodating private vehicles in specially
designed trains, as well as offering direct rail services between London and
Paris and Brussels. The UK legislation facilitating the project precludes any
public finance or subsidy towards it.

The Eurotunnel proposal was selected from a nunber of conpeting bids after the
French and British Covernnents agreed in principle to support a fixed link
between the two countries. These bids included alternative fixed-link concepts,
such as a road tunnel and a nixed bridge/tunnel approach. Bids were funded by
consortia which mainly consisted of conpanies likely to be awarded supply or
construction contracts if the bid was successful. Once Eurotunnel was awarded
the franchise, a second round of equity financing was provided by investing
institutions. This allowed the preparation of detailed plans, and on this basis
the major part of the finance was obtained on fixed-interest terns froma group
of banks. Additional equity was raised through a public offering of shares, and
the conmpany is quoted on the London and Paris stock exchanges. It enjoys
unregul ated rights to tunnel revenues for fifty years, after which ownership
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reverts to the two governnments. It also has a first option on any other fixed-
link proposal during the first half of its franchise.

The project has been subject to mmjor cost overruns, and appears to have been
in technical breach of its banking covenants on several occasions; however, it
now seens likely that the tunnel wll be conpleted without requiring a
whol esal e financial reconstruction of the Eurotunnel operating conpany.

2.2 Spani sh notorways

Several European countries have developed their notorway system through
concessions funded by user tolls. In npbst cases, however, the concessionaires
are wholly or substantially publicly owned. Spain has enphasised private
finance by awarding concessions to consortia based on groups of banking
institutions and construction conpanies. The Spanish Governnent has been
anxious to secure external financing of these projects and has therefore
of fered guarantees against default to foreign purchasers of bonds as well as
exchange rate risk guarantees to the concessionaires. Tolls are regulated and
the length of concessions is designed to enable franchisees to recoup their
construction costs. Spain is well suited to tolled notorways, with relatively
| arge distances between nmjor population centres and limted nunbers of good
quality "free" roads in conpetition with the notorways. Neverthel ess, a nunber
of concessionaires have encountered financial difficulties, and the government
has taken over ownership through its own hol di ng conpany.

2.3 Cerman transport comunities

The Hanburger Verkehrsverbund (HW), founded in 1965, has proved a nodel for
transport communities in other parts of Germany. The HW is an unbrella
organi sation which provides transport services in and around Hanburg with a
common identity, co-ordinated tinetables, and integrated ticketing. All
services are provided by HW sharehol ders under contract to the HW itself. The
| argest equity stakes are held by the Hanmburg city municipal transport service
and the Deutsche Bundesbahn, both of which are publicly owned and | oss-making.
O her nmenbers of the consortium operate as private profit-naking businesses
and, although none of the nenbers of the HW is wholly privately owned, such
conpani es do participate in transport comunities in other parts of Gernany.

2.4 Australian electricity

Loy Yang B is a brown coal -burning power station currently under construction
in the Australian state of Victoria. As in other parts of Australia,
electricity generation in Victoria is under the control of a state-owned

corporation, the State Electricity Corporation of Victoria (SECV).

Due to the large cost, and the budgetary difficulties encountered by Victoria,

the government sought private finance for this project. It reached agreenent
with a consortium of banks and a Canadi an conpany, M ssion Energy, which wll
conpl ete financing. M ssion Energy will be responsible for operating
managenent, and the output of the station will be sold under a long-term
contract to SECV at a price designed to recoup its capital costs. It is
expected that Mssion Energy will be able to operate Loy Yang B with manning

levels significantly |lower than those in plants operated directly by SECV.

2.5 UK water
Until 1989, nost water supply and all sewerage services in England and Wl es

were provided by autononbus governnent-owned water authorities. Shares in the
authorities were sold in a public flotation and are now quoted on the London
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St ock Exchange.

These conpanies are now free to borrow as they wish on the private capital
mar ket (or indeed to raise fresh equity, although they have not done so on any
scale). Their charges are regulated so as to allow themto recover the costs of
new investnent progranmes, and a provision for interim determinations allows
the regulator to adjust prices up or down to reflect wvariations between
anticipated and out-turn capital expenditure. Savings or overruns in operating
costs initially accrue to the conpany, but a provision for regulatory review
after five years enables the charging level to be rebased at that tine.

2.6 French water

Water provision in France is the responsibility of nmunicipalities. Increasingly
it is contracted out, and there are now nore than 10,000 franchises. Two
conpanies -- CGE and Lyonnaise -- are domnant in the provision of franchises,
accounting for two-thirds of the total.

The nbst common form of franchise is the |easehold contract, with a period of
ten years, in which the operator is responsible for service, operation,
mai nt enance and billing. The contract requires investment in short-life assets,
but the nunicipality funds and retains ownership of the principal
infrastructure assets. In sone nmunicipalities there are shorter managenent
contracts; in others, the term of the franchise is longer -- twenty-five or
thirty years -- but the franchisee is responsible for infrastructure investnent
and the cost can be recovered over the |life of the franchise. Al though there is
often fierce conpetition for the initial right to a franchise, it is very rare
for an incunmbent franchisee to be displaced.

2.7 WK refuse services

British local authorities are now required to submt the business of refuse

collection to ~conpetitive tender at regular intervals. The successful
contractor will nanage the assets of the authority for the period of his
franchise, and will generally take over the personnel of the authority (or of

the previous contractor), although he may change the senior nanagenment or
reduce the nunber of enployees. His ability to do this may be restricted by the
provi sions of a European Community directive on transfer or undert akings.

Initially, mnpst contracted-out services were performed by private firms. As
contracting out has proceeded, however, the nmpjority of tenders have been won
by the local authority’s own staff, refornmed as an autononous managenent unit
for the purpose. This reflects the waning of excessive optimsm on the part of
early contractors, as well as the greater efficiency achieved by the public
sector organi sations thensel ves.

2.8 Conpetitive tel ecomunications

In nost countries, telecomunications have traditionally been the province of
an integrated nonopoly. A nunber of countries have now pernitted the
devel opnent of alternative public networks, and the resale of capacity |eased
from the domi nant provider. These new public telecomunications operators may
be in conpetition with an established, privately owned but regulated incunmbent
(the United States), a newy privatised state concern (the United Kingdom, or
a firmwhich remains in public ownership (Australia).

The viable provision of alternative facilities requires that the incunbent give

the entrant access to its network, and the ternms of such access have been a
critical issue in all cases.
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2.9 Summary

Tables 1 and 2 attenpt to classify these very different ways of introducing
private finance into infrastructure projects by three key criteria: who bears
the risks associated with the project, who is responsible for nanagenment, and
whet her there is a governnment guarantee underpinning the |oans or bonds which
fund the project. The risks are of two principal kinds, or phases. One group is
associated with capital expenditure and the managenent of the capital project.
O her risks are attributable to demand uncertainty or operating cost variation.

In some cases, the existence or absence of governnent guarantee to |enders has
yet to be tested; often, although the governnent has given no fornal
undertakings, it seems in practice inconceivable that the borrower would be
allowed to default. It is difficult to inmagine that ownership of London’s water
and sewerage facilities could be allowed to pass into the hands of a receiver
or liquidator, and the regulator has a statutory obligation to ensure that the
conpany which provides the services concerned can, by obtaining a reasonable
return on capital, secure the proper financing of its functions. The Loy Yang B
arrangenents are structured so as essentially to rule out the likelihood of
default. It is wunlikely (although not inpossible) that Eurotunnel plc would
fail, but the possibility of a financial reconstruction in which bonds | ost
part of their value is one that has to be entertained, and it is claimed that
Eur ot unnel debt has been traded at a significant discount to its face value. In
all cases, there seens to be a possibility of loss to private equity hol ders,
al though these nostly represent a small proportion of the total finance
provi ded.

There are several criteria which should be applied in an evaluation of Tables 1
and 2. If there is no difference in the allocation of either risk or managenent
responsibility between the two tables, then the introduction of private finance
is purely cosnetic. The nore often the word "conpany" appears, the nore
extensive is the involvenment of private financing, and efficiency dictates that
managenent and risk-bearing should as far as possible be associated with each
other. The paper will return to these issues.

Table 1. Risk allocation with public financing

Capi tal Capi t al Qperating Qperating
cost risk? cost cost risk? cost

managemnment ? managemnment ?
Eur ot unnel Cust omer Cover nnent Cust oner Cover nnent
Spani sh not or way Taxpayer Cover nnent Cust oner Cover nnent
Australian electricity Custoner CGover nnent Cust omer CGover nnent
UK wat er Cust omer Cover nnent Cust omer CGover nnent
Ref use Taxpayer Gover nnent Taxpayer Gover nnent
French wat er Cust oner Cover nnent Cust omer Cover nnent
Conpetitive tel econs Cust oner CGover nnent Cust omer CGover nnent
German transport Taxpayer CGover nnent Cust omrer Gover nnent

Table 2. Risk allocation with private financing

Capi t al Capi t al Operati ng Qperating CGover nnent
cost risk? cost cost risk? cost guar ant ee?
managenent ? managemnment ?
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Eur ot unnel Conmpany Conmpany Conpany Conpany No

Spani sh not or way Taxpayer Company Cust omrer Company Yes
Australian electr. Custoner Governnent/ Custoner/ Conpany De facto
Conpany Conpany

UK wat er Cust omer Conpany Cust oner/ Conpany De facto
Conpany

Ref use Taxpayer Gover nnent Conpany/ Conpany Yes
Taxpayer

French wat er Cust oner Company Cust omer Conpany Yes

Conpetitive telec. Conpany Conpany Conpany Conpany No

German transport Taxpayer Taxpayer Company Conpany Yes

3. The cost of capital

The introduction of private capital into infrastructure investnent is likely to
affect the cost of capital for such activities. There are several points of
departure for evaluation here. The cost of capital is lower to alnost any
Western government than it is to alnobst any private sector firm Covernnent
debt has the twin attributes (rarely otherw se obtainable) of offering a high
degree of security and being available in wvery large quantities. The
conbi nation of safety and narketability is uniquely attractive to investors,
and debt which is guaranteed by the governnments of mmjor states has
persistently attracted the highest ratings of credit agencies.

A quite different perspective is suggested by the Mdigliani-MIler theorem
whi ch enphasises that the cost of capital to a project or activity is
determined by the risk characteristics of the underlying stream of returns and
is unaffected by the mxture of debt and equity involved in its financing, or
by other characteristics of its capital structure. (This is explained in nobst
corporate finance texts, e.g. Brealey and Mers, 1991.) In this world, the
repackaging of securities involved in the introduction of private (including
equity) investors into public projects is irrelevant to the correctly neasured
cost of financing such projects.

These views give an inconplete picture of the issues, but both contain
substantial elements of truth. The Mdigliani-MIler view enphasises that the
cost of financing a project depends essentially on its risk profile. Unless
alternative methods of financing change that risk profile -- by affecting the
nature of the risks or the way in which their ultimte burden is assigned
bet ween sharehol ders, taxpayers and other sharehol der groups, or by inproving
the informati on agents have about the nature of the risks they assune -- they
will not influence the cost of capital.

The view that "private sector capital costs nore" is naive, because the cost of
debt both to governnents and to private firns is influenced predom nantly by
the perceived risk of default rather than by an assessment of the quality of
returns from the specific investnent. W would lend to the governnent even if
we thought it would burn the noney or fire it off into space, and we do lend to
it for both these purposes. It is not relevant to project evaluation that
capital is apparently cheap to the public sector because the government is a
good credit risk, and this credit risk is unrelated to the project risk.

VWere the introduction of private capital does not change either the allocation
of risks associated with public projects or the firmor the incentive of their

managenent, it wll be likely to increase the costs of these projects. In
particular, where that private capital represents pure off-balance-sheet
financing -- i.e. financing which has no effect on the ultimte distribution of
the costs and benefits of public projects -- it can only have the effect of

substituting state obligations that are not transparent and poorly marketable
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for debt that is wholly transparent and wholly narketable. This substitution
must increase financing costs overall. The argunent that creative accounting
lowers the cost of capital to a firm by successfully deceiving investors as to
the nature of the risks they assume may have sone validity; applied to
governnents, it is much | ess persuasive.

This section began by considering how the cost of capital is neasured in
practice in both public and private sectors. The discussion will show that
measurenent procedures differ for reasons that relate only loosely to real
differences in the costs of public and private finance. The issue of what these
real differences in costs actually are will be addressed |ater.

The nobst comonly accepted method of nmeasuring the cost of capital for
privately funded activities is the capital asset pricing nodel (CAPM (see, for
exanpl e, Brealey and Myers, 1991). The CAPM builds up the cost of capital from
two conponents: the risk-free rate, generally measured by the real vyield
avail able on governnent securities, and a risk premium That premum is the
product of a general equity premium and the R coefficient, a neasure of the
correlation between firm project or activity risk and general rmarket
nmovenments. Thus, the CAPM assesses the cost of capital by referring to the
rel ationship between the anticipated costs and revenues of the project under

evaluation and activity in the econony at large. Specific risk -- for exanple,
the failure of a project for reasons unconnected wth broader economc
conditions -- is discounted by the CAPM as such risks are assumed to be wholly

di versifiable.

The approaches nost generally adopted for the assessnment of the cost of capital
for public projects are rather different (see, e.g., Arrow, 1966 and Kay,
1972). The point of departure here is conventionally the social tine preference
rate -- the market rate at which consunmers or taxpayers trade off future for
current consunption -- which is simlar to the risk-free bond rate which
underpins the CAPM Cenerally, however, this rate is increased by reference to
the social opportunity cost of capital, an estinmate of the returns which would
be earned by the sane funds invested in the private sector. A conmon reference
point for such an estinate is the hurdle rate used in investnment appraisal by
large private firns.

Al t hough these two approaches should not give substantially different answers,
there are several reasons why, in practice, results differ. First, the CAPM
yields answers that are often surprisingly high. The equity premum that is
used for an earnings streamwith a B coefficient of 1 is generally around 8 per
cent after tax, a figure derived from a range of |ong-term analyses of stock
price nmovenents in the United Kingdom and the United States. This generally
inmplies an after-tax cost of equity capital in excess of 10 per cent in real
terms. This figure is higher than the average rate of return on equity in nost
econom es and, given typical equity yields of 5 per cent or less, the assuned
cost of equity inplies an indefinite rate of dividend growth well in excess of
the real growmh rates of OECD econonmies. In other words, if investors'
expectations are truly in line with the CAPM it is very difficult to see how
the corporate sector as presently structured can fulfil them

Secondly, the treatnent of tax is a conplicated issue. This applies both to its
incorporation in estimates of the cost of capital and in the way in which it is
levied on infrastructure activities that are wholly or partly privately
financed. In general, however, tax bears nore heavily on private than on public
financing. A third factor is that hurdle rates of return, in either the public
or private sector, tend to be substantially in excess of realised rates of
return. An inportant aspect of this is that hurdle rates include a necessary
premum for appraisal optimsm Taken together, these considerations have the
normal consequence that the rate of return applied by governments in the
assessnment of public sector investment activities is lower than the cost of
capital applied to simlar projects by providers of private sector finance. It
shoul d be enphasised that this cannot be interpreted as meaning that public
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sector financing is, in either a comrercial or economnical sense, cheaper.

There is thus a contrast bet ween public sector financi ng, whi ch
characteristically has a lower required rate of return but for which the funds
avail able are typically rationed, and private sector financing, which demands a
hi gher hurdle rate but for which capital is likely to be available for any
project that neets the rate-of-return criteria. That contrast is the result of
institutional factors rather than the nature of the financing systens
thenmselves. It is, however, an inportant elenent in the increasing inclination
of governments to push high-return public sector projects towards the private
sector.

One effect of this use of different discount rates is to bias the choice of
technique. There is a tendency for the public sector to favour long-life,
capital -intensive approaches (but often not to enbark on them at all), while
the private sector favours shorter-life, |ower-capital cost options. Eurotunnel

well illustrates the issue. There was protracted analysis of a variety of
anbitious, publicly pronoted options, but the privately financed option that is
actually being built (the rail-only tunnel) is the cheapest fixed |Ilink

feasible, and offers a relatively low quality of service. Electricity
privatisation in the United Kingdom|led to the abandonment of nuclear power and
| arge-scale capital-intensive generation, in favour of gas-fired plant wth
short construction periods and | ow capital costs.

Still, the central Mdigliani-MIller result remains valid. The introduction of
private capital will affect the costs of the project to the extent that, and
only to the extent that, it alters the underlying risk structure associated
with the project. It can do so in one of three ways: by changing the risk

al l ocation, changing the process of risk-nobnitoring, or altering responsibility
for risk managenent.

As far as the first factor -- risk allocation -- is concerned, the basic
analysis is that of Arrow and Lind (1970). If there is a conplete set of
markets in risk-bearing, then there will be no difference in the costs of
managi ng a given risk between the public and private sector, since directly or
indirectly markets will secure the same effective allocation. |If that set of
markets is inconplete, the costs of risk depend on the degree to which the risk
is spread across a relatively large nunmber of potential holders. Mstly, though
not invariably, this favours the public sector. In the main, it cannot be
expected that there will be large differences in costs, but the introduction of
private financing is nore likely to raise than to | ower them

This conclusion assunes, however, that the underlying structure of risks is
unaffected by the financing mechanism The introduction of private capital may
change the nature of these risks, either because different people manage the
ri sks or because, even with the sane people nmamnaging them they are subject to
different or nore extensive nonitoring.

Exposure of projects to external scrutiny is often suggested as an efficiency
benefit of private financing. Such scrutiny is real only if financial market
returns relate to the performance of the project rather than the performance of
the issuer. As was enphasi sed above, the probability that debt will be repaid
often reflects the credit rating of the borrower rather than the nature of the
activity for which the borrowing is incurred. Table 3 explores nore precisely
how finance is provided for the range of activities described in Section 2.

Tabl e 3. How capital financing is obtained

Ret urns depend on:

Mai n source Per f or mance Per f or mance CGover nnent
of capital finance of project of all guar ant ee
contractors’
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activities

Eur ot unnel Proj ect-specific | oans Yes Yes No
and project-specific
equity
Spani sh Proj ect-specific | oans Yes No Yes
not or ways
Australian Proj ect-specific | oans No No Yes

electricity

UK wat er Fi rm specifications No Yes ?
and firmspecific equity

Ref use Local authority debt No No Yes

French Local authority debt No Slightly Yes
wat er sone firmspecific equity

Conpetitive Firm or project-specific Yes Yes No
t el econs |l oans and equity

Ger man Local authority- or No No Yes
transport gover nnent agency-

dependent

For many infrastructure activities, finance is project-specific. Project
finance structures were developed npst extensively for North Sea oil
expl oration, and have since been used in nmany other sectors. The problem they
are designed to overcone is that publicly traded equity is poorly suited to the
financing of individual risky projects, because of the difficulties in
conveying information about the nature of the risks, and progress in
controlling them to a range of equity shareholders. Cenerally, therefore,
there is a high ratio of debt to equity in the financing structures and little,
if any, equity of a traditional Kkind.

Again, Eurotunnel illustrates this issue clearly. O the probable £8 billion
construction cost, around £7 billion will be provided as fixed-interest finance
-- a gearing ratio that would be high for any conpany, and especially so for
one engaged in a single speculative project. The consortium providing the bank
finance is supplied with regular and detailed project progress reports; the
sharehol ders, the ostensible owners of the tunnel, obtain relatively limted
information. This pattern of high gearing conbined with detail ed supervision by
a banking consortium is common to nost private financing of infrastructure
proj ect s.

The other way in which the introduction of private sector financing nmay change
the risk assignnent associated with the project is by changing the nature of
the risks thensel ves, through conpany project nmanagenent, so that cost overruns
are less likely and operating cost uncertainties reduced. This brings up the
broader question of the relative efficiencies of private and public sector
managenent in infrastructure activities, to which the paper now turns.

4. Private capital, efficiency and conpetition

The relative efficiency of public and private enterprises has been the subject
of extensive research. Two substantial surveys of the evidence a decade ago
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reached conflicting conclusions. Borcherding et al. (1982), for exanple,
conclude that the enpirical findings are "consistent with the notion that
public firnms have higher unit cost structures”, while MIIlward (1982) finds "no
broad support for private enterprise superiority”.

The absence of decisive results partly reflects the difficulties involved in
maki ng meani ngful conparisons. There are problens in finding a suitable "test

bed" -- that is, sectors in which both public and private enterprises operate;
when any are found, they are alnobst inevitably unrepresentative. For exanple,
they are nore likely to be conpetitive industries, in which many public

enterprises face distorted input prices (such as access to governnment finance
on preferential terms or obligations to purchase the output of national
producers) and are required to fulfil various non-conmercial functions. Wen
outputs are not sold in conpetitive nmarkets, an appropriate neasure of output
may need to be devised.

Since 1982, evidence has accunulated from a variety of sources. The efficiency
effects of the nost extensive privatisation programme -- that of the United
Ki ngdom -- are shown in Table 4. There are three principal findings. First,
there have been substantial gains in efficiency right across the group of firns
that were publicly owned in 1979. Secondly, there is a clear break in the trend
of performance that occurs around 1983, the date at which the privatisation
programe gathered nonmentum Thirdly, however, the inprovenent in performance
appears to be independent of whether or not the particular industry concerned
has been privatised. |Indeed, the npbst striking success stories of WK
privatisation are British Steel and British Airways; both were transformed from
overmanned and inefficient state enterprises into the nost efficient European
firmse in their sectors -- yet in both cases the nbst substantial perfornance
i mprovenment occurred within the public sector. The causation runs from inproved
efficiency to privatisation, rather than the other way.

Table 4. Total factor productivity in the UK public sector, 1979-90

Rat e of change, percentage per annum

1979- 90 1979- 84 1983-90
British Airports Authority 1.0 -1.6 2.6
British Coal 2.6 -0.8 4.6
British Gas 1.0 -1.0 2.2
British Rail 1.2 -2.9 3.7
British Steel 6.4 4.6 7.5
British Tel ecom 3.5 3.0 3.7
El ectricity supply 1.5 -0.3 2.6
Post O fice 2.3 1.7 2.7
Aver age 2.4 0.3 3.7

Source: Bishop and Kay, 1988

Thus, the evidence requires careful interpretation, central to which are the
varying interactions between ownership and conpetition and the effects of
regul ation in nmarkets where conpetition is absent. This |leads away from sinple
assertions about the supremacy of one kind of ownership over another, and
towards a nunmber of broader concl usions.

In particular, nost analysis is consistent with the belief that all enterprises

(public or private) perform nore effectively where product narkets are
conpetitive than where conpetition is absent. Alnost all evidence concerning
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deregulation -- the ending of statutory nonopoly -- supports this view (see,
for exanple, developnments in US aviation and road haulage, as well as the
recent introduction of conpetition into sectors such as express coach services,
t el ecommuni cati ons equi prent and domestic air services in the United Kingdon).

Sone studies also suggest that where product markets are conpetitive, the
efficiency of some public enterprises may match that of private firnms
(Borcherding, 1982; M Ilward, 1982; Pryke, 1982). In Canada, the publicly owned
Canadi an National Railroad faced conpetition both from the privately owned
Canadi an Pacific and from alternative transport nbdes. Investigation of their
performance has shown no difference in efficiency between the two railroad
conpani es.

In the United Kingdom the recent introduction of conpetitive tendering for
such services as refuse collection and hospital cleaning has resulted in
significant efficiency inprovenents. However, the public sector suppliers have
been able to wn contracts by mtching the efficiency of private sector
conpetitors. The inportant influence on performance 1is conpetition (or
contestability) rather than ownership.

This is also reflected in the perfornmance of parastatal marketing agencies in
|l ess developed countries. Uma Lele (1976), for exanple, found that "the
marketing margins incurred by the governnent and parastatal agencies are al nbst
i nvariably hi gher t han t hose incurred by traditional (private)
traders. .. CGovernnent agencies usually also have a poor record in tineliness of
services in purchasing fromthe producer and selling to the consunmer".

A nore anbiguous picture energes in cases where product market conpetition is
absent. Studies of sectors as diverse as electric utilities in North Amrerica
and insurance services in western Germany show no general support for the view
that the private firnse are nore efficient than public firns in these
circunstances. In fact, there is some indication that the regulation of private
firmse has distorted incentives in ways which caused performance to fall short
of that of corresponding public enterprises [see for exanple Pescatrice and
Trapani (1980) on US electric utilities, and Finsinger and Pauly (1985) on
Ger man i nsurance conpani es].

The extent to which continued regulatory supervision is necessary when private
capital is introduced is, therefore, critical to an assessnent of the latter’'s
likely efficiency effects. The introduction of effective product narket
conpetition in nobst infrastructure activities is inpossible. The paper
therefore considers how conpetitive forces may be utilised in these cases, and
then turns to an assessnent of the forms which regul ati on has taken.

4.1 Conpetition through franchising

In areas where conpetition s apparently inpossible, franchising or
"contracting out" is an attenpt to introduce at l|least an element of it through
setting up conpetition for the narket rather than conpetition in the market.
Potential nonopoly power in the market is held in check by the conpetitively
determined terns of the franchise contract. The governnment seeks to avoid the
probl em of taking decisions based on inadequate information through the use of
conpetition between inforned potential franchisees: conpetition acts as a
di scovery mechani sm

Table 5 shows how contractors were selected for the variety of projects
described in Table 1. Sone cases involve open public conpetition; in others,
the franchise is awarded to a preferred contractor or an incunbent. Were there
is conpetition, it may reflect the entire variety of services provided
(Eurotunnel), or may be based principally on price (UK refuse collection).
VWere the franchise is auctioned to the highest bidder, the nmechani smtransfers
the benefits of any nonopoly power the successful bidder may enjoy to the
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government, but does not protect the consumers from the costs of its
exploitation. Wiere the franchise is awarded to the bidder who proposes to
charge the lowest prices, or to offer the best services (the Chadw ck-Densetz
auction), if there is sufficient conpetition for the franchise, custonmers will
obtain the franchi sed services at sonething close to the cost of provision.

Tabl e 5. How contractors were chosen

Eur ot unnel OQpen public conpetition, primarily based on likely
viability of proposed schene

Spani sh not or ways Covernnent selection with sone conpetitive el enent
Australian electricity Covernnent selection with sone conpetitive el enent
UK wat er Appoi ntrent automatically awarded to publicly

owned i ncunbent
Ref use Open public conpetition

French wat er Local governnent selection by initial open
conpetition

Conpetitive tel econs Covernnent selection, with limted conpetition

German transport I ncunbents automatically appoi nt ed

Al though franchising appears to offer a conmbination of conpetition and
efficiency with mnimal regulation, the franchise nechanismis not wthout its
difficulties (Bishop and Kay, 1989). Unfortunately, the industries in which
governnment control problems are greatest (such as energy, teleconmunications
and water) are especially prone to such difficulties.

These include the fol |l owi ng:

- Bi dding for the franchise may fail to be conpetitive because there may
be very few conpetitors due to scarcity of requisite skills, collusion
bet ween bidders, or, npst inportantly, strategic advantages possessed
by the incunbent franchisee that deter challenges. These could arise
from experience effects, or superior information over potential
bi dders.

- Probl ens associated with asset hand-over in the event of an incunbent
franchi see being displaced may distort incentives to invest (and indeed
the nature of conpetition for the franchise). The valuation of sunk
assets is both difficult and costly. |If the incunbent expects that
their value in the event of a hand-over would be set too |ow (high),
and if there is a chance of his being displaced, then his incentive to
invest wll be correspondingly too low (high). This problem is
dimnished if the sunk assets are under independent ownership and the
franchise is sinply an operating one, but this raises questions of how
the franchiser deternmines the level of facilities to be provided: as
usual, the choice is between information problems or incentive
pr obl ens.

- If there is technological or market uncertainty in relation to the
product or service in question, then the specification of the franchise
contract will be a conplex task, and the need to nonitor and admi ni ster
the contract during its lifetime is certain to arise. In the privatised
utility industries, for exanple, it would be inpossible to cater for
every eventuality that nmight occur in the life of even a short-term
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contract. That |eaves inconpletely specified contracts, but they
requi re continuing contract adm nistration.

VWen is franchising or contracting out appropriate? Two principal questions
must be asked. |Is the activity sufficiently simlar to an existing private
sector operation for privatisation to generate effective conpetition in the
provi sion of nanagenment skills? Is it possible to define the services to be
provided in a sufficiently clear-cut way, to allow perfornance to be nonitored
objectively? Street-cleaning, for exanple, evidently neets both of these
criteria. Private firns already do very simlar things, and it is easy to tell
whether the streets are indeed clean. The administration of justice or the
collection of tax are examples of public activities that fall at the opposite
end of the spectrum Although private courts and private tax collectors exist,
they do not generally neet with nuch approval. The fundanental difficulty lies
in specifying the contract for the service to be provided. The npst econonical
met hods of naking judicial decisions or obtaining revenue are not acceptable,
and the business of defining in sufficient detail the codes by which either is
to be done woul d be tantanmount to managing the activity concerned.

The attractiveness of franchising thus varies with circunstances. |t works best
where there are numerous potential conpetitors with the requisite skills, where
sunk costs are not high, and where technological and market uncertainty is not
great. Secondly, franchising involves an inplicit regulatory arrangenent for
all but the sinplest products and services. It should be seen not as an
alternative to regulation, but as a form of it that seeks to use sone of the
desirabl e incentive properties of conpetition.

4.2 Price regulation

In npbst cases where private managenent or capital is introduced into
infrastructure activities, some elenent of price regulation is necessary. As
not ed above, franchise conpetition may reduce this need -- that will be true if

there is adequate conpetition and the franchiser either prepares to accept a
transfer of nonopoly profit fromcustoners to the franchisee, or uses price and
service quality as primary criteria in selecting the preferred incunbent. Even
where there is such conpetition, however, price regulation of a formal or
informal kind is usual, and bids are constructed with this expectation in mnd.
Table 6 shows the institutional mechanisns of price regulation adopted in the
cases described in Table 1.

Tabl e 6. How prices charged are regul ated

Eur ot unnel No regul ation, some conpetition fromferries
Spani sh not or ways Cover nnent supervi si on
Australian electricity Qutput sold to public agency at contractually

determi ned price

UK wat er Price cap inposed by independent regul ator
Ref use Conpetitive bidding for contract
French Cost pass-through nediated by |ocal authority
Conpetitive tel econs Price limted by conpetition with regul ated

i ncunbent
German transport Comunities are dom nated by public agencies
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The two principal nechanisns of price regulation enployed where product narket
conpetition is inadequate are 1) those based on costs and rates of return, and
2) those related directly to price caps. The central difficulty is to reconcile
the objective of restraining nonopoly power (which requires that prices be
related to costs) with that of securing nmaximum operating efficiency (which
requires that contractors obtain at |east sone benefit from their own success
in cost reduction). Rate-of-return regulation scores well on the first
criterion, but poorly on the second. Price cap regulation appears to offer
greater incentives to efficient operators, since the operator retains the
benefit of |ower-than-anticipated costs. However, that depends on the
regulator’s ability to derive sone nmeasure of what costs should be, which is at
| east partly independent of the actual costs incurred. In the industry in which
the price cap approach has been npbst explicitly adopted -- UK water -- the
regul atory regine appears in practice to be converging quite rapidly on rate-
of -return regul ation.

The nost pronmising attenpt to overcone this difficulty has involved devising a
measure of what costs ought to be through yardstick conpetition -- i.e.
regul ati ng each operator by reference to the performance of others. This is
nost often possible where there are different regional providers of conparable
services, and the benchmarki ng techniques that are increasingly used in private
industry provide a technical basis for this approach. However, there is a
considerable difference between the degree of conparability needed for a
qualitative conparison of performance, and that needed for an objective basis
for regulation which wll stand up to scrutiny and (ultimtely) |egal
challenge. For this reason, yardstick conpetition remains nore a theoretical
concept than a practical tool.

5. Concl usi ons

This paper has illustrated the variety of ways in which private financing has
been, and can be, introduced into infrastructure projects. Such schenes can add
value only where they substantially alter the risk allocation and nmanagenent
responsibility associated with these activities. Sone proposals are purely
cosmetic -- the public sector analogue of the private sector’s off-balance-
sheet financing.

A change in risk allocation is only neaningful, and nornmally only possible,
when it is conbined with a change in nanagenment responsibility; equally, a
change of nmanagenent responsibility is likely to be effective only when
conbined with a change in risk allocation, as a result of either the
introduction of conpetitive forces or a meaningful structure of incentive-based
regul ation. This can occur either when a banking consortium not only provides
finance for the project but also relies for repayment on the performance of the
project itself (and not on the general creditworthiness of the borrower), or
when responsibility for project construction or operating nmanagenent (or both)
is transferred to an equity sharehol ding group who are directly exposed to risk
of capital loss or inadequate current revenues. Some nethods of introducing
private capital substantially neet these criteria, and Table 7 offers an
assessnent of the various infrastructure projects described here based on the
extent to which the transfer is achieved. As will becone apparent, the ratings
are neasures of the incentives to efficiency, rather than the extent to which
efficiency is achieved: few would rank Eurotunnel, which gets a high rating on
this basis, among the best nmanaged of infrastructure projects. The best that
can be said is that the losses that result will nostly be borne by the private
capital market.

Table 7. Degree to which risk and managenent responsibility
have been transferred to the private sector
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Deci si on-maki ng for Infrastructure: Environnental and Pl anning |ssues

by

Qto H eronym
Director, Econonic Anal yses and Forecasting, Battell e-CGeneva
Swit zerl and

1. I ntroduction

Since the 1970s, infrastructure projects have encountered both |ong delays and
i ncreased obstacles of various kinds in nost of the CECD area. |In many Menber
countries there has been a decline in the relative share of infrastructure
spending conpared to total GDP or to total investnents, or even in absolute
terns.

Many factors have contributed to this phenonenon, sonme acting singly, others in
conbi nation and nmutual Iy reinforcing one another:

- econom ¢ sl owdown or slower economnic grow h;

- strained fiscal resources;

- shortages of space and of other natural resources;

- erroneous forecasts that underestinated demand, for transportation in
particul ar;

- greater awareness and nore systematic scrutiny of the environnental
(and other secondary) effects of infrastructure projects, as well as
increased environmental pressures (partly due to the fact that the
beneficiaries are not carrying the environnental costs);

- lack of appropriate conpensation/taxing schenes;
hi gher interest rates and increased financing costs (partly due to the
increase in alternative candi dates for public funds);

- lack of imagi native public/private construction and financing
sol utions;

- incorrect pricing;

- a failure to distinguish between private and social benefits (positive
and negative externalities);

- the short-term elasticity of nost infrastructure installations (nost
systens can becorme overburdened in the short run).

Changing political priorities and slower decision-nmaking structures should al so
be nentioned as inportant factors in shifting public spending away from
infrastructure projects and in |engthening planning phases. Their effect has
been aggravated by a shortening of the time horizon of econom c policy-nmaking
in the 1970s and 1980s in nmany countries -- it was only recently that
infrastructure was "rediscovered" as a mmjor public policy issue. Today the
danger is one of cumnulative delays and shortages that are unmanageable in the
short run; resolving themat all, i.e. even in the long run, will require new,
nore determ ned types of action and co-operation.

It is widely felt that the current and future requirenents of infrastructure
are overtaxing the resources even of the richest highly devel oped countries.
The problemis anplified by the growing real or apparent opposition between the
need to develop infrastructure on the one hand and the need to protect and
preserve the environment on the other.

Infrastructure thus represents one of the principal econonic challenges for the
OECD area in the 1990s. Indeed, many Menber countries sense an inpending
crisis; the current state of infrastructure is perceived as an obstacle to both
econom c growh and the inprovement of the quality of life. Conversely, a boost
to major infrastructure projects could have positive gromh and enploynent
impacts in Europe (the mnultiplier effect), and strengthen the feeling of
political solidarity and integration.
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The structures of political decision-nmaking are evolving -- not only in Europe,
but throughout the OECD countries. Infrastructure is a najor area of change in
this respect, and there is both need and room for inprovement of the decision-
maki ng process at the national and international |evels.

The objective of this paper is to highlight some of the main issues that are
likely to play an increasingly inmportant role in the years to cone.

2. The growi ng conplexity of decision-making in the field of infrastructure

2.1 The gl obal and l|ocal character of infrastructure

Providing adequate infrastructure involves several interdependent tasks:
mai ntai ning existing structures, expanding existing capacity and creating new
facilities. There is also a growing need for an integration of different types
of i nfrastructure, such as transportation and teleconmmunications. The
possibilities of integration at the planning stage and in the running of
various projects, resulting from technol ogical progress, can increase the
efficiency of both new and existing infrastructure facilities.

The interconnection between national and international infrastructure tasks and
probl ens has also increased. Thus, it is beconming increasingly difficult to
consider in isolation "local" and "global" issues in the OECD countries. At the
sane tinme, the weight of |ocal concerns has been increasing as a result of the
growi ng scarcity of space and other resources.

Infrastructure issues are often lost in the general political debate. In many
countries the power of those who are not concerned (even indirectly) to delay
or even veto projects has increased in recent years.

One of the nmain advantages of open denocratic and pluralistic political systens
is their ability to change -- both in response to the explicit w shes of the
political commnity and in response to the transformation of "objective"
factors shapi ng nbdern society.

Europe is currently witnessing a rapid process of innovation in the field of
political procedures and structures; pragmatic innovation is also required in
the field of decision-making about infrastructure.

2.2 Infrastructure and the econom ¢ environnent

As noted in the Introduction, the problens related to infrastructure planning
have multiple sources and manifestations. By definition, infrastructure bel ongs
in the category of "long-ternt' decisions: tinme-consunming planning and
realisation, long-lasting inpact. Infrastructure can be neglected in the short
term but the inpact of l|asting neglect cannot be corrected through short-term
action.

In the 1970s and early 1980s the demand for infrastructure services was
underestimated. It was believed that transport demand in particular would grow
less rapidly than total demand, due to increased costs. In nmany countries the
growth of supply of infrastructure slowed down dranatically, and in some areas
there was even a reversal of the availability of infrastructure services.

This occurred agai nst the background of a general slowdown in econonic growh
and a shift from public goods to private spending. There has been a vicious
circle: inadequate infrastructure is an obstacle to econonmic growth, and the
sl ow-down in economi c growmh has been one of the mmjor reasons for the relative
(and often absolute) decline in spending on infrastructure.
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The expansion of public spending and the rise in its share of total GDP led to
consi derabl e pressure in virtually all CECD Menber countri es:

a) to cut back public spending (and especially public investnents); and
b) to try to shift the financing of infrastructure fromthe public to the
private sector.

The dramatic rise in nominal and "real" (inflation-corrected) interest rates
since the 1970s has added to the difficulties of (especially public) financing
of infrastructure projects.

Today, the lack of available financing is recognised as a major reason for the
delay or failure of wmany projects. In the past, however, the relative
importance of this factor may have been even greater, as there were fewer
obstacl es of other kinds.

It also may be argued that the underpricing of infrastructure services in nost
countries is one of the principal reasons for the excess demand for and

insufficient supply of these services. Infrastructure is -- or at |east sone of
its services are -- a public good; however, it is never a free good. From an
econom ¢ and social point of view, it is not necessary that all infrastructure

costs be incorporated in the price of the services, since a social utility that
is both private and broader nmay be involved. It is inportant, however, that the
pricing of services does not lead to wasteful use (excess demand) and/or to an
inability to finance nmai ntenance and renewal .

The political attractiveness of infrastructure has declined: initiating |arge
projects used to be a synbol of forward-1ooking political |eadership. These
days, there is considerable political disaffection with such projects in nany
countries.

Moreover, one factor may even facilitate inaction. Because of the apparent
short-termelasticity of infrastructure projects, shortages are not immediately
noticeable; the result can be considerable political tenptation to postpone
spendi ng, both on new projects and on the nmi ntenance of existing ones.

Disaffection and hesitation notw thstanding, infrastructure projects and
spendi ng generally have a positive short-terminpact on enploynent and econom c
activity. But the main favourable economic inpact of an adequate supply of
infrastructure is a long-term one: nodern infrastructure (telecomunications,
transportation, energy systens, water and waste managenent, etc.) is
i ndi spensable for both quantitative and qualitative growth. Shortages or poor
quality are major obstacles to |long-term growth.

However, not all infrastructure project inpacts are positive. In addition to
the general danger of overspending, planning errors or oversized projects my
lead to excessive costs and even represent a mmjor long-term burden for the
national econony.

Thus, project identification and selection are a conpl ex process: in nbst areas
(and especially in energy and transport), conpeting technol ogies have to be
considered as well as different repaynment and anortisation periods. Mreover,
econom ¢ considerations are not solely financial: environmental and energy
consi derations have been playing an increasingly inportant role in the [ast
twenty years, and their weight is likely to grow considerably in the future. It
should be noted that these latter inpacts place sone long-term projects in a
nore favourable light than projects with a shorter repaynment period.

2.3 Different structures of government and deci si on-making

An inportant feature of the (denocratic) "good society" (to use Wilter
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Li ppmann’s term is the efficient and even harnonious interaction between the
different levels and categories of decision-making: between the political and
admini strative sides, between the private and public sectors, and between the
local, regional or state, national and even international |evels. Signals and
directives have to be able to go in either direction, depending on the topic
and the interests: there is no free and efficiently working political system
that does not have a conbination of "top-down" and "bottomup"” as well as
"l ateral" decision-nmaking structures.

It is often argued that the denocratic process, with its regular election
cycles, tends to place excessive enphasis on short-term vision and short-term
actions. On the whole, this is an oversinplification; history shows that nany
denocraci es have been able to naster the long-termvision required for creating
and nmaintaining first-rate infrastructure. It is true, however, that effective
political |eadership is needed to provide vision and create consensus, both of
whi ch are indispensable for effective infrastructure policies.

Al COECD countries are denocracies, but with differing internal political
structures. There are, in particular, inportant variations with respect to the
degree of centralisation and decentralisation and the respective weights of the
executive, the legislative bodies, and the judiciary (especially that of the
indirect "legislative" role of the judiciary).

Sone countries have strong federalist structures and traditions; others adhere
to a nore centralised nbdel. So-called "direct denocracy" (decisions by popular
vote) plays a very inportant role in Switzerland; in nost of the other European
countries the instrument of referendum is only used occasionally in the
political decision-making process.

These variations anobng the European countries with regard to centralisation
extend to decisions concerning infrastructure. There is no single nodel that
could be declared as being the nost efficient, regardless of the national
cont ext .

In nmost European countries, mgjor infrastructure planning and decision-making

used to be, and to sone extent still are, a "top-down" process. This has been
due to the national or general interest in major infrastructure projects, and
to their financing from central budgets. Even in the United States -- where,
because of size and the federalist structure, the state and nunicipal |evels
have always played key roles -- the federal governnent has in recent decades

assurmed a decisive role in major infrastructure projects.

There has been little or no international delegation of sovereignty in the area
of infrastructure within the framework of European integration or that of the
increased international co-operation generally which has devel oped gradually
since the 1940s. In fact, in nbst countries the "territorial principle" seems
to have been strengthened -- even at the local and regional |evels -- rather
than weakened in recent years as a result of both increased scarcities of |and
and ot her resources, and environnental preoccupations.

2.4 Multiple levels of government and deci si on- maki ng

One inportant characteristic of major infrastructure projects is that they
produce different levels of inpact in econonic, geographic, financial and
environmental terms. In nost cases, the main environmental inpact is of a |ocal
or regional nature and the financial burden is spread at the national or
regional level, whereas the main positive econonic inpact is likely to be felt
at not only the national level but also the international or European |evels.

Recogni tion of this phenonenon in recent years has been one of several factors

leading to a nore conplicated political decision-making and accounting
structure, as additional levels or stages are taken into consideration. The
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deci si on-maki ng process nmay not be a clear sequence in tine, and the relative
i mportance of the various stages may vary from country to country and according
to the type of project. Aso, the function attached to each stage
(environnmental, financial, etc.) tends to differ. On the whole, however, the
nunber of stages and their relative inportance have greatly increased since the
1950s/ 1960s.

I mprovenents are needed at virtually all levels of the process. It is necessary
to clarify the legitimate interests and conpetence of each, as well as to
i mprove co-ordination and co-operation bet ween t he vari ous | evel s.
Infrastructure planning has to be nore firnmy inbedded into what is called in
French |'anénagenent du territoire (regional planning). The following is a

brief description of devel opments by geographi cal breakdown:

- The local (nunicipal) level. In the past few years, what has probably
increased the nobst in inportance in infrastructure projects is the
local or municipal level. This is mainly due to the greater weight of
envi ronmental considerations and the fact that negative inpacts are
usual ly felt at t hat | evel . Her e, the power to accelerate
infrastructure projects has not increased as much as the power to del ay
or modify them

- The regional level. This level may include powerful political
subdi vi si ons, such as the Lander in Germany and Austria or the Cantons
in Switzerland, or relatively loosely knitted or even ad hoc
associations linking different regions, e.g. in the Al pine countries.
On the whole, their inportance has increased significantly in recent
years. The regional political and adm nistrative entities are as a rule
less involved in general politics or macroeconom c policies. However,
the mandate at the regional |evel usually covers both the pronotion of
I ong-term economi c devel opnment and the protection of the environnent,
two areas that are directly connected with infrastructure.

- The national level. Traditionally, this level has played the nost
inmportant role in Europe, and has al so assuned a growi ng inmportance in
countries with federalist structures such as the United States, Gernmany
or Switzerland.

- International/bilateral. The tunnel under the English Channel is the
nost spectacul ar exanple of a bilateral international project in nany

years.
- Eur opean/i nternati onal . Infrastructure (i ncl uding transport
infrastructure) is one of the areas where until now little national

power has been delegated to the European Community, in particular to
the EC Conmission. Lately, however, there has been |ively debate over
how nmuch power should be concentrated at the European level in the
field of infrastructure; there have al so been recurring suggestions for
the creation of a European Infrastructure Agency. There is a great need
for increased co-operation and co-ordination in the planning of major
infrastructure systenms at this level. The right balance between
nati onal and international influence varies between the different areas
of infrastructure and has to be established alnbst on a case-by-case
basis. Excessive centralisation and bureaucratisation would hurt
legitimate national and regional interests, and could ultimately slow
down infrastructure devel opnent.

2.5 Growing conplexity

Today it is widely acknow edged that the conplexity of infrastructure planning
and realisation is growing, and on many |levels: technical, legal, political,
social and financial.

The technical conplexity of infrastructure planning and decision-nmeking has

been increasing as a result of several factors, including: a) technol ogical
devel oprments, and the real or apparent conplenmentarity and substitutability of
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various technologies; b) the growing scarcity of resources; c¢) the inpact on
and need to protect the environnent; d) the growing costs of |abour and
capital; e) the scale of nany new infrastructure projects.

In terms of legal conplexity, today there are nobre conplex regulations (local,
regi onal and national in npbst countries) that have to be satisfied, as well as
nmore extensive means of recourse against projects that hurt real or apparent
particular interests. In the past fifteen years, legal conplexity has indeed
been one of the primary reasons for the delay or outright cancellation of mgjor
infrastructure projects.

Political conplexity has also greatly increased in recent years, and one of the
factors responsible is the relatively large nunber of actors or categories of
deci sion-makers participating in the process at virtually all levels: a) the
executive branch, both elected politicians and their respective admnistrations
or bureaucracies (there is often lack of harnonisation and even strong
opposition between the various departments concerned); b) I|egislative bodies;
c) the judiciary, which plays an increasingly inportant role arbitrating final
deci sions about infrastructure projects; and d) outside experts, citizens
groups, private interests, etc.

The increased political conplexity of decision-making is also due to what may
be called social conplexity: genuine differences in the preferences of various
political groups and real or apparent conflicts of interest. The latter may
have to do with the core idea of a given project, or with its localisation, its
financing or the technologies to be used. Yet, because of the growi ng size and
i ncreased technical and financial complexity of major projects, an ever-broader
political consensus is required for successful planning and inplenentation.

Finally, on the subject of financial conplexity, the following factors should
be nentioned: a) the rising cost of capital, which is having a particularly
large inmpact on the financing of infrastructure projects that usually have a
very long life and repaynment period; b) the pressure on public finances, which
leads to increasing calls for partial or total private financing; c¢) the
difficulty of finding the appropriate mxed-financing forrmula and the sharing
of rights and duties between public and private sectors; d) the difficulty of
ascertaining the elasticity of demand, and the frequent political unwllingness
to charge the full price of infrastructure services to the users (the fact that
infrastructure is a public service is often fallaciously equated with the view
that it is a "free good").

The need for the right kind of mx of public and private financing should be
enphasised. |In deciding between the two types, the following rules of thunb
shoul d be observed:

1) "Profitable" projects -- those with a nmarket rate of return and linited
risk -- should be financed by private capital.

2) Projects that are not fully profitable -- with an element of risk but
also a positive social return -- should be financed by private and

public capital.
3) Projects with limted or no market return but with positive social
return should be financed by public capital.

2.6 The environnental dinension

Environnental concerns and opposition by environnentalist groups are often
cited as a cause for delay in the planning and realisation of najor
infrastructure projects. Experience has shown that the adversarial approach
both to the protection of the environnent and to infrastructure planning is
often self-defeating. Project realisation requires a conbination of clear and
determ ned | eadershi p, broad consensus, and the ability to reconcile apparently
conflicting positions and interests.
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Environnental and energy econonmics play an increasingly inportant role in
infrastructure decisions. Preoccupation wth preserving and restoring the
quality of the environment began in the early 1970s, w th increasing awareness
of the extensive use (and often abuse) of the environment in the course of
economi ¢ activity and growmh. That activity resulted in the deterioration of
the quality of the environnment in the industrialised countries on the one hand,
and the availability of new goods and services on the other. Newy devel oped
technol ogies made it possible to reduce the negative environnmental inpact of
economi ¢ activities. From the beginning, however, the "pricing" of the
environnment -- in relation to those goods and services -- contained
i mperfections and distortions.

The availability or lack of infrastructure influences mcroecononic decisions:

choice of residence, localisation of production facilities, transportation
patterns, etc. This also holds for the costs of infrastructure services
(transportation, energy, etc.). Mbility, communications and energy are

important elements of economic activity and of the quality of life: the pricing
of infrastructure that provides these services nust be such that it does not
|l ead to excess denmand and short ages.

The environnentalist novenent and the increased environmental concerns of a
growi ng proportion of the general population are to a large extent the result
of a change in relative scarcities. However, these scarcities -- of l|and, of
financial resources, etc. -- have not fully found their way into either macro-
or microecononic cal cul ations.

The nunber of those who are sensitive to environmental concerns at the
individual level -- in their inmediate living and working areas -- is probably
underestimated, and nuch larger than the nunber of those supporting the green
novenents, or environmentalist parties. It is thus relatively easier for |ocal
groups to nmobilise than the |arge, nore diffuse environmental i st causes.

The result is a significant contradiction: |ocal environmental opposition to
specific projects is stronger than the weight of environmental novenents at the
general policy levels.

Despite the considerable progress achieved during the past twenty years -- sone
countries have attenpted to apply the causality principle to environnental
costs -- environnental analysis is far from being fully integrated into

econom ¢ analysis at the nacroeconom c, mcroeconomc or enterprise levels. The
lack of sufficient quantification applies to both costs of and benefits from
environnental quality. Further conplicating the issue is the fact that both the
environment and infrastructure are connected with the issue of positive and
negative external econonmies: the benefits are not enjoyed by those who are
paying the costs, and those who enjoy the benefits are not paying their full
(or indeed any) share of the costs.

3. Exanpl es of maj or projects

The exanples listed in this section were chosen to illustrate the conplexity of
nmodern maj or infrastructure projects.

3.1 Success and failure in infrastructure planning

These projects feature both success and failure elements. It is difficult to
apply absolute judgenents in the field of infrastructure: not all projects that
were delayed or abandoned belong to the category of failures, and not all

proj ects that have been realised can be considered to be successes.

The following appear to be some of the main conditions for "success" in the
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infrastructure area:

a) vision and inplenentation that are long-term covering both the
mai nt enance of existing infrastructure and the developnent of new
projects and new capacity;

b) a bal anced approach between opposing interests and considerations;

c) an overall view of infrastructure ("internodal" or system approach);

d) the correct pricing of infrastructure services;

e) clear and credible presentati on of options and of costs and benefits;

f) the ability to act decisively.

Anong the various causes of failures or crisis situations, the follow ng should
be nentioned:

a) political and (consequently) economc neglect of the inportance of
infrastructure;

b) a "conflict" appr oach bet ween opposi ng interests (i ncl udi ng
envi ronment al consi derations);

c) failure to hear out opponents and give careful consideration to their

argunent s;
d) inaccurate or biased presentation of project costs and benefits by
proponents and opponents;
e) incorrect pricing that | eads to excess demand and shortage of supply;
f) lack of internodal planning.

3.2 Planned new transal pine rail tunnels between Switzerland and Italy

Acceptance of the construction of new transalpine rail tunnels, the outcone of
a referendumin Switzerland, represented a clear victory for the transport and
European policies of the Swiss Governnent. The main purpose of the tunnels is
to provide additional rail transport capacity through Switzerland and thus
divert a significant portion of future traffic growmh fromthe roads to rail.
Pl ans al so include the devel opnent of an extensive infrastructure for conbi ned
traffic (primarily for trucks, but also for passenger <cars), in both
Switzerland and its nei ghbouring countries.

An inmportant aspect of the project is the inpact on the econonic devel opnent of
the immediate regions, which would be connected to a new rail network. Thus
there are mpjor regional interests involved in both Switzerland and ltaly.

The EC had originally put considerable pressure on Switzerland to raise the
weight limtation on trucks in the country, from 28 tons to the 44 ton limt
prevailing in the European Community. The Swiss rightly feared, however, that
the heavier weight would have significantly increased the traffic through
Switzerland, causing nmuch greater negative environnental consequences than
those that would result fromthe construction and operation of the tunnels. The
pronmise to build the tunnels, allowing to expand rail traffic and in particul ar
conbined freight traffic, was a major argunent used by the Swiss CGovernnent in
its negotiations with the European Conmunity.

The success of having the project approved depended very largely on devel opi ng
and nmintaining a consensus about environmental, political and econonic
consi derations at the local, cantonal, national and European |evels.

However, the transit and tunnel debate was not without its political fallout.
The final outconme -- the transit agreenent with the EC and the successful
tunnel referendum -- may be considered as positive from the point of view of
Switzerland and its environmental concerns. Meanwhile, the high-pressure
tactics used on Switzerland in the transit negotiations by the EC Conmi ssion
and by sone of the Community menber countries (including Cernany, which had
been an open or tacit ally of Switzerland on issues related to European
integration) left a residue of resentnent against the EC bureaucracy and EC
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power politics. This was especially the case in the Gernman and Italian speaking
parts of Switzerland, a fact which may have contributed in part to the
subsequent rejection of the Treaty on the European Econom c Space by the Swi ss
Germans and the citizens of the canton of Ticino.

3.3 Eurotunnel

Eurotunnel is rightly considered to be one of the npbst inpressive international
infrastructure projects in Europe in years, one which was clearly the result of
hi gh-l1evel political initiative.

The absence of a European Infrastructure Agency was no problem in the crucial
initial stages. In effect, negotiations for Eurotunnel were facilitated by the
fact that on the main issues only two governnments (both with a tradition of
central i sed decision-making about infrastructure) were involved, and that the
tunnel was located outside the territory of either country. At the sane tineg,
the availability of private financing and private interests in nmanaging the
project was indispensable for the project’'s realisation. Private interests
could be nmobilised with relative ease because of the favourable long-term
traffic and revenue forecasts and the long-term high political visibility of
the project for both France and the United Kingdom the project was considered
sinply "too big to fail".

Anong the major obstacles that had to be overcone -- apart from psychol ogi cal
resistance -- were the administrative and legal differences and the conplexity
of selecting a nutually acceptable technical solution (rail/road, tunnel or
bridge).

The Eurotunnel project is a successful exanple of the application of the system
approach at the planning and selection stage, as well as in the realisation
phase. However, the project has also denonstrated the need for preparing
formulae for public/private projects in advance, since not all the large
international projects are likely to have the sane potential rate of return or
comand the sane visibility (and inplicit guaranty).

It is also necessary to make progress on the concept and operation of conbined
traffic. In fact, combined traffic could be inportant in the future not only on
relatively short distances, but also for |ong-distance international freight
traffic. However, this potential dinension does not seem to have been taken
into account in the planning of the Eurotunnel project.

The need for a new high-speed rail connection between the tunnel and London is
an inmportant element of the whole concept from an econom ¢ and financial point
of view This aspect, however, did not receive sufficient attention from the
British Governnment. One problem was the decision for public or public/private
financing of the investments required. Another was the |ocal opposition to a
new hi gh-speed rail line on environmental grounds. The governnent showed great
reluctance to invoke the national interest and override the |ocal opposition.

3.4 Air traffic managenent

Air traffic is an inportant infrastructure area, wth domestic, local and
i nternational di nensi ons. Eur ope’ s nmaj or rout es al ready suffer from
consi derabl e congestion that threatens to increase in the future.

One way to deal with congestion is to build new airports and expand the
capacity of existing ones. Mre efficient air traffic managenent also has an
important role to play. System inprovenent would provide a significant positive
environment al i npact by shortening aeroplanes’ waiting time before | anding.

This is an area that requires considerable technical and political co-operation
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anong the European countries and, ultimately, a common system |In the past,
that concept encountered considerable national opposition, since in nost
countries there were inportant econonic, financial and technol ogical synergies
between civilian and nmilitary air traffic nanagenent.

Today, opposition to European co-operation seens to have eased significantly.
It is true that European air traffic managenent cannot be a conpletely
centralised system for reasons of both safety and political acceptability;
nonetheless, it is a field where the comon interest mnust prevail, wthout any
country or conbination of countries dom nating the system

3.5 The new Mini ch airport

The case of the new Minich airport is a clear illustration of the need for a
flexi ble approach to planning and for efficient co-ordination and consensus-
bui I di ng anbng the various |evels of political decision-making.

There had |long been convincing econonmic and financial arguments for a new
airport in the Munich area. In addition, from a general environnental point of
view, a valid case could be made in favour of l|ocating a new airport well
beyond the city area.

Nevert hel ess, the construction of the new airport was held up for over a decade
essentially by local environnental opposition. The |long stal enate was presented
by proponents of the airport as a typical case of the "tyranny of a small
mnority over the majority and the public interest”. The opponents, whose
quality of life was threatened by the construction of the new airport, argued
that they were defending not only their own but also the general interest. The
fight was a typical exanple of what nay be called the "conflict approach” to
both infrastructure-building and environmental protection.

Utimtely, the conflict approach failed for both sides. Fromthe point of view
of the hard-core opponents, the fact that the airport was eventually built was
at least a partial defeat. Proponents of the airport and the general public
al so experienced failure -- not only in ternms of the direct and |Iost
opportunity costs resulting from the long delay in construction, but also
because the airport finally built may correspond to an outdated concept from
both the environnental and traffic points of view Thus, it may be argued that
the new Minich airport represents an exanple of both: a) an unsuccessful
pl anni ng and political decision-nmaking process, and b) the realisation of a by-
now outdated airport concept, the single "nega-airport” beyond the imediate
metropolitan area.

4. El enents of a new approach

The devel opnent and nmi ntenance of a nodern and efficient infrastructure are an
essential condition for the prosperity and international conpetitiveness of a
nmodern econony, as well as for inproving the quality of life.

The need to protect the environnent nust be taken into account in the choice,
planning and realisation of infrastructure projects, and in selecting anong
alternative technol ogies. More inmmginative (and sonetines nobre costly)
solutions are called for; however, protection of the environnent should not be
used as an absol ute obstacle to infrastructure devel opnent.

The European and international dimensions of major infrastructure projects are
both a result of the progress of econonmic integration and a factor which can
further economic and political integration.

Technol ogi cal progress and increasing technological conplexity also call for
greater international co-ordination and co-operation in infrastructure planning
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and decisions in Europe -- both for new infrastructure projects (and for the
choice of conpatible systens and solutions) and for nore efficient managenent
of existing infrastructure.

It is generally expected that in the future the link between different
categories of infrastructure will become even stronger than it is today -- a
devel opment that calls for the adoption of commmon or conpatible standards in
the relevant areas, and for inproved co-ordination at the national and European
| evel s.

Better maintenance and nore efficient use of existing infrastructure are tasks
that should receive closer attention at the political and admnistrative
| evel s.

Because of the long-term nature of infrastructure projects (long lead time and
long wuseful life), there is an increased need for co-ordination and co-
operation from an wearly stage in order to avoid undue delays, waste,
duplication of effort and bottl enecks.

The exanples of several maj or countries where, for various reasons,
infrastructure has been negl ected during an extended period ought to serve as a
warning for all OECD Menber countries. The task is one of both continuing
mai nt enance and expanding existing systems, and creating tinely new conplex
systens that correspond to future requirenents.

There is an urgent need for a nore global, systemic view of infrastructure
tasks and issues in FEurope. At the sanme time, an attenpt at excessive
centralisation and globalisation would be counter-productive and lead to
additional loss of efficiency and further delays in the decision-making
process.

One of the future growh areas for infrastructure developnent is the forner
Conecon bloc. It is also in the interest of the OECD Menber countries to help
stimulate rapid developnent there and to participate in the financing,
realisation and operation of some of the new projects.

4.1 The need for political and administrative innovation

The conclusion of this paper is that there is a need both for nore effective
use of existing structures and nethods and for innovation in dealing with the
infrastructure issues of the comng decades. The following points should be
enphasi sed:

1) There is a need to increase awareness of the threat of grow ng
bottl enecks, and for a long-term strategic vision with regard to
infrastructure.

2) Political |eadership is needed, and there has to be greater political
i nvol venent.

3) There is a need for admnistrative streamining at nmost |evels. This
also requires political |eadership, since adninistrative and expert
i nvol venent i s not enough.

4) There has to be a greater effort at inproving cost-benefit analysis and
at integrating infrastructural needs and environnental costs and
preoccupati ons.

5) Trade-offs have to be defined in economc and internodal terns
(economi ¢ and envi ronmnent al aspects have to be consi der ed
si mul taneously). There is need both for nore efficient conpensation and
for the distribution of costs anmpbng those who benefit directly and
indirectly frominfrastructure projects.

6) The long-term pricing of infrastructure has to reflect bot h
envi ronnental and other econom c costs.

7) There is a need for generating ideas for new projects and alternative
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8)
9)
10)
11)
12)

13)

14)

sol utions.

Innovation is required to reduce the functional distance between
projects and deci si on- nakers.

There is a need for nore effective ways to pronote consensus anong
various interests.

The active participation of the private sector has to be stinulated,
and not only at the financing stage.

New solutions for mxed financing and m xed risk-sharing between the
private and public sectors have to be expl ored.

In general, the increased efficiency of existing and new infrastructure
has to be pronoted.

The resources available for infrastructure, including research on the
technical, econonic, environnmental and political aspects have to be
i ncreased.

The OECD Menber countries (at both the private and official |evels)
should take a much nobre active interest in the rapid upgrading of
infrastructure in the forner comunist countries. Integration of the
systens of Central and Eastern Europe with those of Wstern Europe
could contribute to the economic prosperity of the OECD countries as
wel | .
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