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INCENTIVES IN GOVERNMENT CONTRACTING






Government Contracting

1. THE SCOPE OF THIS STUDY

Many observers express concern about the ever-increasing size of government
budget deficits. Those who seek solutions to the deficit problem usually look
either for government services that can be cut in order to reduce government
spending or for ways of raising more revenue in taxes. Both approaches are
controversial, because either approach would harm certain groups within society.

Obviously, a painless way of reducing deficits would be to supply the
same government services at a lower cost. Any policy that achieved this result
would seem to involve getting something for nothing; nevertheless, this study
will argue that, by changing the way in which the government pays the firms
from which it buys goods and services, the same government programs can
indeed be had at a lower cost.

The national, regional, and local governments in a typical modern market
economy together spend between one-quarter and one-third of national income
on goods and services (this figure excludes transfer payments). Of this amount,
perhaps one-half, or up to one-sixth of national income as a whole, is paid by
governments to firms.Thus the potential benefits from a study of government
contracting procedures are significant. If some way can be found to improve
contracting procedures, even to only a small extent, the government's dollar
savings could be large. (Though these savings would not, of course, be large
enough in themselves to eliminate the budget deficit.)

Government agencies contract out a wide range of work to private firms:
building bridges and roads; constructing nuclear power stations; snow clearing;
maintaining public buildings; building low-income public housing; providing
technical consulting services; conducting opinion polls and advertising
campaigns. This study will investigate the possibility of reducing the
government's costs by changing the design of the contracts under which such
tasks are carried out.

The most common type of government-firm contract is the fixed-price
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contract, under which the price is arranged before the work is begun. This study
will recommend ways in which a government can lower its payments while
using fixed-price contracts. The other form of contract in common use is the
cost-plus contract, under which the government pays the contractor a fee plus
his costs in carrying out the project. The present study will discuss the
drawbacks of using cost-plus contracts and show that it is always possible to
devise an alternative contract that is less costly to the government than a cost-
plus contract. The study will give special attention to the advantages of one type
of alternative contract, the incentive contract. The incentive contract makes
payment depend upon the contractor's performance; it is analogous to private-
sector payment schemes such as royalties and commissions,

The government's payment is the sum of the production cost incurred by
the contractor and the contractor’s profit: any reduction in the government's
payment must therefore involve reducing either production cost or profit, or
both. This study will suggest several ways of improving government contracting
procedures. These remedies involve both inducing contractors to reduce the
costs they incur in doing government work and lowering the profits contractors
earn from such work.

Many firms might actually prefer lower profits than they currently earn
under government contracts. Under a fixed-price contract, the government pays
the firm a definite sum of money for doing the work, regardless of the costs the
firm actually incurs. The costs of carrying out any project are never perfectly
predictable. The fixed-price contract requires the firm to bear all of the risk of
unpredictable cost increases. To the extent that the firm prefers to avoid risk, the
government must offer the firm a relatively high profit in order to make the risk
acceptable to the firm. Under an incentive contract, however, the government
bears some of this risk. In exchange for the government's sheltering it from risk,
the firm might be willing to accept a lower profit rate. Thus, as we shall argue in
what follows, both the firm and the government would be better off: the firm
because it faced less risk, and the government because its costs would be lower.

The government could also lower contractors' profits (though not, this
time, with the firms' acquiescence) by increasing the competition among firms
for its contracts. In some instances, we shall argue, the contracts currently in use
induce too little competition in bidding for government work. Under some types
of contract, moreover, the firm is not given sufficient incentive to hold down the
costs it incurs; as a result, cost overruns are common in government projects,
especially in projects carried out under cost-plus contracts. A different form of
contract would give the firm incentives to seek ways of keeping costs low.

It might be questioned whether this approach to government contracting is
fair to the firms involved. The point of view taken in this study is that such a
question is irrelevant. In a free society, the government cannot coerce a firm into
accepting a contract; the contract must offer the firm a rate of return no smaller
than the rate it could earn by working elsewhere. The market puts a lower bound
on how much profit a firm can generally eamn from a government contract: the
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contention of this study is that the government should try to ensure that the
profits earned by its contractors are as little as possible above this market-
determined minimum. Profits are, of course, essential to the functioning of a
market economy. But excessive profits—that is, profits greater than the normal
rate of return—are not. If firms are earning larger than normal profits from
government contracts, then taxpayers' money is being wasted; the government
is, in effect, making a gift of taxpayers' dollars to the firms' shareholders and
employees.

In addition to undertaking both theoretical and empirical analysis of the
optimal design of government contracts, this study will estimate the
consequences of increasing competition among firms bidding for contracts; it
will analyse the effects of offering preferential treatment to domestic firms in
government procurement; it will discuss the possibilities for privatization,
asking whether particular public goods and services should be produced in-
house by a government agency or whether they should be produced under
contract by a private firm; and it will describe and classify actual government
contracting procedures, drawing lessons from past experience in government
contracting in both Canada and the United States. The reader can obtain a quick
overview of the study by going directly to the last chapter.

One question will undoubtedly arise: why have the policies advocated in
this book not been put into practice already? If our proposals are really
worthwhile, then why have government officials with years of experience and
therefore a thorough understanding of contracting problems failed to develop
these solutions for themselves? Our response to this question is that the book's
analysis makes use of some new results in economic theory. Analysis of the
costs and the benefits of different contracting policies inevitably involves some
subtle technical problems; the theoretical tools for handling these problems had
not been developed until recently.

The suggestions for changes in contracting practices made in this study
should not be taken as implicit criticisms of the job that the public servants
responsible for contracting have been doing and currently are doing. On the
contrary, our remedies would make even more use than is made at present of the
knowledge that the individual official has acquired through experience in
dealing with a particular industry.

That an independent study of government practices can yield a significant
return is illustrated by recent US experience. The President's Private Sector
Survey on Cost Control (the Grace Commission) found that the United States
Government could save $424 billion over three years by reducing waste,
inefficiency, and fraud (United States 1984). However, the Grace Commission's
report has been criticized on two grounds. First, the recommendations reflect the
biases of the commission's members: several of the money-saving proposals
involve eliminating specific programs that, according to the value judgments of
the members of the commission, the government should not be undertaking.
Second, it is not clear how the commission arrived at its estimates of dollar
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savings: in some cases, these estimates seem to be little more than guesses. The
present study avoids the first criticism by deliberately adopting a narrow scope:
we take the range of the government's activities as given, and the question we
ask is simply how the existing government programs can be undertaken at lower
cost. The study avoids criticisms of the second sort by basing its estimates of
amounts to be saved on a rigorously formulated economic model.

The presumption that the government's objective is to minimize its costs
of having work done may not always be appropriate. Sometimes govemments
use their procurement policies to further particular social or political ends: the
transfer of technology, for example, or the encouragement of small business, or
the direction of work opportunities to regions of high unemployment. Yet even
when the government is pursuing some objective other than simple economy,
this study is relevant. A rational evaluation of whether social programs are
worthwhile can only be made by weighing their costs and benefits. The present
study provides half of the basis for this comparison; that is, it provides ways of
measuring the extent to which social or political objectives increase the costs of
a project above its minimum possible level. In other words, the study shows how
to attach a price tag to the social benefits pursued via procurement policies.

2. COMPARISON WITH PRIVATE-SECTOR CONTRACTING

How do public sector contracting practices compare with private sector
contracting practices? Firms often subcontract some of their requirements to
other firms. Although this study's discussion will be put in terms of the
government's use of the services of a firm, the principles that determine the
optimal characteristics of a contract are equally applicable to contracts written
between firms,

For political reasons, contracting in the public sector must not only be
conducted honestly but be seen to be conducted honestly. This requirement of
visibility and accountability usually rules out closed negotiations and requires
the use of sealed-bid tenders, the opening of the bids in public, and the awarding
of the contract to the lowest bidder.

In contrast to the public sector, private industry usually uses competitive
bidding only for special purposes. These purposes include buying unique or
specialized items and buying in markets in which the buyer has little information
about the identity of the alternative suppliers and their prices. The private sector
usually uses informal negotiations rather than competitive bidding.

Even when private industry does use competitive bidding, the procedures
it follows are often different from the procedures required in the public sector. In
the public sector, the contract must by law be awarded to the lowest responsible
bidder. In contrast, when bids are solicited in the private sector, the bidding is
sometimes merely a way of narrowing the field to a few firms, with which the
buyer then conducts private negotiations over price (Westing et al 1976: 198;
England 1970: 597).
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In the private sector, then, the selection of a contractor and the terms of the
contract are usually determined by negotiation, while in the public sector the
usual mechanism is competitive bidding. What can negotiations achieve?
Negotiations provide flexibility. Arrangements for the sharing of risks can be
made. If there is some particular risk that one party is better able to bear than the
other party, then the first party might agree to accept responsibility for the risk in
exchange for some concession on price. During the negotiations, the buyer can
enquire about the potential supplier's costs and ask for justification of the
potential supplier's price quotation. The buyer can insist that a potential supplier
not take advantage of a privileged position, such as having lower costs than his
competitors as a result of being the incumbent supplier. Finally, once a private
sector buyer has received bids from some potential suppliers, he can, unlike the
government, decide to allow the bidders to revise their bids. If the buyer
believes that the bids he has received include unreasonably high profit margins,
he may be able, by judiciously releasing information about the bids, to induce
the bidders to revise their bids downwards. It might be enough to simply inform
bidders whether or not they have submitted the lowest bid (Aljian 1958: 9-34;
England 1970: 599-601).

It is sometimes suggested that the inability to use negotiations unduly
constrains the public sector purchasing agent relative to his private sector
counterpart. The lack of flexibility that results from the inability to negotiate, it
is claimed, hinders the government official in his search for the lowest possible
price.

However, the results presented in this study suggest that the difference
between what can be done in the private sector and what can be done in the
public sector may not be as absolute as it is generally believed to be. The
policies we advocate can be said to introduce into the operation of the sealed-bid
public tender some of the flexibility inherent in negotiations. In particular, the
use of reserve prices—that is, of a refusal by government to accept any of the
bids if they are all too high (see Chapter 10)—is a way of ensuring that bidders
do not build excessively large profit margins into their bids. The use of
discriminatory tenders—the offer of a price preference to bidders in a given
category (see Chapter 9)—is a way for the government to exploit any observable
inherent differences among the bidders in the sealed-bid selection process and to
prevent any bidder from exploiting an advantageous position. In the private
sector, questions of risk sharing might be addressed in the pre-contract
negotiations; risk sharing can be achieved in the context of a sealed-bid tender
by using an incentive contract, which makes the payment to the contractor
depend not only on his bid but also on his actual production costs (see Chapter
3). Again, a lack of competition among the bidders might be countered in
private sector negotiations by a calculated release of information about the bids;
in the public sector, use of an incentive contract will have an equivalent effect in
stimulating competition and reducing the bids.

Thus the innovations in government-contracting procedures proposed in
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this study are not inconsistent with the private sector's contracting practices.
3. OUTLINE

The structure of this book is as follows. Chapter 2 explains some background
ideas and results from economic theory. Chapter 3 analyses the optimal contract,
making use of the concepts introduced in Chapter 2. Chapters 4 and 5
complement the theoretical analysis by investigating the size in practice of the
effects identified in the theory. Chapter 4 asks this question: by how much can
increasing the amount of competition among firms bidding for a contract lower
the price paid by the government? Chapter 5 simulates the optimal contract,
provides examples of the government's expected payment for particular projects
under differing contract arrangements, and shows how an approximately optimal
contract can be computed in practice. Chapter 6 reviews military contracting
experience in the United States, drawing lessons from this experience for
government contracting in general. Chapter 7 describes the Ontario
government's rules covering contracting procedures, while Chapter 8 discusses
government procurement policies that explicitly favour domestic suppliers and
summarizes a theoretical analysis of the effects of such preferential policies.
Chapter 10 discusses the possibilities for privatization: which goods and services
are best produced in-house by government agencies, and which can be more
efficiently produced by private firms under contract to the government? Finally,
Chapter 11 draws together the various strands of the analysis, summarizing the
study's results and recommendations.

Although some parts of the analysis focus on the procedures of particular
government agencies, other parts are of more general interest. Chapters 2, 3, 9,
10, and 11 provide general analyses of contracting issues; they are relevant to
any level of government in any country. Chapters 7 and 8, however, are of
relevance to Ontario in particular, while Chapter 6 is about US military
contracting. Chapters 4 and 5, which are empirical exercises using mainly
Ontario data, provide lessons on the quantitative significance of contracting
issues that are of general applicability.
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Uncertainty and Incentives

Contracts confront both the government agency and the private contractor with
uncertainties. The contractor, as an expert in the field, may be better able than
the government is to predict the total cost of the project. As a rule, however, not
even the contractor can forecast the cost with perfect accuracy: there may be
unforeseen changes in labour or raw material costs, or unpredictable difficulties
in doing the particular piece of work. To complicate the government's problem,
different contractors will perform the same tasks yith different degrees of skill,
and these differences will not be completely observable.

A government agency that seeks to employ taxpayers' dollars efficiently,
by ensuring that its payments to a contractor are as low as is consistent with
having the work done satisfactorily, should keep four basic considerations in
view. First, the agency should make certain that its procedures for determining
which contractor gets the job identify the potential contractor with the lowest
cost. Second, the agency should ensure that the contract provides the firm doing
the work with incentives to minimize its costs. Third, the agency should
recognize that contracting firms may be averse to risk, since a risk-averse firm
may be willing to accept a lower profit rate if the agency will absorb some of the
project's risk. Fourth, the agency should maintain an auditing scheme of some
sort in order to check contractors’ claims about costs. This study will investigate
all of these aspects of contracting.

The present chapter expounds, in non-technical language, some
background ideas and results from economic theory that we shall use later in
deriving the characteristics of the optimal contract.

1. COSTS AND PROFITS
In what follows, the terms 'cost’ and ‘profit' mean economic cost and economic

profit, as opposed to accounting cost and accounting profit. Accounting costs are
the dollar amounts actually paid by the firm for labour, raw materials, and so on.
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TABLE 2.1
Illustration of the concept of opportunity cost
If the firm If the firm does
builds the road not build the road
Cost of materials $10 million $0
Cost of labour $40 million $40 million
Total accounting cost $50 million $40 million

Economic costs include both accounting costs and opportunity costs.
Opportunity costs measure forgone opportunities; thus the opportunity cost of
using a machine in a project is the interest that the money invested in the
machine could be earning at the going rate of return, if it were invested
elsewhere.

The situation of an oil company in 1979, when oil prices rose
precipitously, illustrates the notion of opportunity cost. Oil companies usually
keep several months' supply of oil on hand, both as insurance against
interruptions of supply or unusually high demand and as a hedge against the
normal delays associated with refining. In 1979 the price of oil jumped by about
50 per cent. Thus an oil company that paid $17 for a barrel of oil in early 1979
found itself paying $26 per barrel several months later. A barrel bought at $17
was now worth $26; $26 was the replacement cost, although the accounting cost
was just $17. Thus, when the barrel was used, the value given up was $26; this
was the opportunity cost of the barrel. The opportunity cost may be greater or
smaller than the accounting cost. For example, when gold prices fell in 1981, the
opportunity cost of selling gold fell as well.

The opportunity cost of undertaking a government project is the value of
projects that cannot be undertaken because of it. Suppose that a firm builds a
road for the government instead of building, say, a parking lot for some other
client. In this case, the opportunity cost is whatever earnings are lost because the
firm did not build the parking lot, plus the costs of the labour and the materials
needed to build the road.

Alternatively, suppose that a firm under contract to build a road has no
other current project and is required by a union contract to pay its employees
whether they work or not. The net cost of labour for the road project firm is
zero, since the firm has to pay its employees in any event. Consequently, if the
firm is paid anything more than the cost of materials, it will accept the job.

Table 2.1 provides an example of a situation of this kind. If the firm in
Table 2.1 is paid anything over $10 million to do the project, it will be in its
interest to accept the project. For while the accounting cost of the project is $50
million, the economic cost to the firm—the amount that it must give up in order
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to undertake the project—is only $10 million. The net cost of the road, the
addition to unavoidable expenses, is $10 million, not $50 million.

Economic costs, therefore, include not only the costs of tangibles, such as
materials and labour, but also the costs of intangibles, such as profits forgone
because the firm's workforce is engaged in the government project. It is
economic costs, not accounting cost, that matters to the firm. Economic profit is
equal to the difference between total revenue and total economic costs.
Economic profit therefore takes account of opportunity costs.

Our analysis will proceed on the assumption, standard in economic
theory, that a firm seeks high economic profits. In practice, however, a firm's
profit-seeking activities will be conditioned by the extent to which it prefers to
avoid risk. The firm might reject the opportunity that would yield, on average,
the highest profits if that opportunity involved substantial risk. How can the
firm's attitudes towards risk be characterized?

2. UNCERTAINTY

Uncertainty is inherent in any project. The contract between the government and
the firm must be written before all the relevant facts are known. There may be
unforeseeable increases in the costs of inputs, or unforeseeable difficulties in
completing the project. The government, in designing the optimal contract,
should therefore take account of how such uncertainties may affect the
behaviour of the contracting firm. The firm's behaviour in the face of risk will
depend on whether it is risk neutral or risk averse.

An economic agent is risk neutral if he is indifferent between receiving
some amount of money with certainty and taking a gamble that returns on
average the same amount of money. An agent who is risk averse will prefer the
certain outcome to the gamble. For example, if a risk-averse individual were
offered the choice between a sure $100 and a lottery ticket that yielded $200
with 50 per cent probability and nothing with 50 per cent probability, he would
choose the $100. A risk-neutral individual, in contrast, would be indifferent
between the two choices. The fact that most people buy household and
automobile insurance is evidence that most people are risk averse: for the price
of the insurance premium, the individual obtains a certain outcome in place of
an uncertain outcome.! The nature of the optimal government/firm contract is
affected by the attitudes toward risk of both the government and the firm.

Are firms risk averse or risk neutral? It can be argued that firms should be
less risk averse than individuals. The owners of a firm typically own shares in
many other firms as well. Since these firms engage in diverse activities, the
uncertainties associated with any one firm are reasonably independent of the

1  See Sinn (1983, chap.3) for a discussion of attitudes toward risk. McAfee (1984) provides an explanation for
the existence of risk aversion. See also Drize (1979) and Lippman and McCall (1981).
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uncertainties associated with any other firm. These randomnesses tend on
average to cancel each other out (in the same way that insurance companies
rarely have large net liabilities). Thus the shareholder's ability to diversify his
portfolio minimizes the impact on the shareholder of any one firm's earning low
profits: varied portfolios of stock are less risky than a single firm's stock.

Nevertheless, it does not follow that the firm will behave risk neutrally.
For one thing, the shareholder cannot diversify away all risks: to the extent that
different firms' profits tend to move together (in accordance with the business
cycle), the shareholder may want the firms in which he owns shares to exhibit
some risk aversion. Also, many of the firms that do government business are
small and have only a small number of owners; thus the risks that such firms
face may be significant to their owners. A second consideration is that if the
firm, after gambling and losing, faces bankruptcy, its assets are likely to be sold
for less than their true value (because they may have to be sold quickly, without
sufficient searching among prospective purchasers). Thus some aversion to large
risks may be warranted. Finally, to the extent that a firm, controlled by salaried
managers, is run in the interests of the managers rather than the stockholders, the
firm's behaviour might reflect the managers' own attitudes towards risks: the
failure of a project might result in a manager's losing his job; thus the firm's
behaviour might be risk averse. Diversification possibilities are again relevant.
The firm might be risk neutral about a project that makes up only a small
fraction of its total activities, but it might be risk averse toward a project that is
large relative to its total commitments.

The firm's attitude toward risk can be characterized by the notion of the
risk premium. Consider a simple example of a risky project: a firm has an equal
chance of losing amount X or of winning the same amount. The average gain is
zero. That is, if the gamble were repeated many times, the firm would, on
average, gain nothing and lose nothing. The risk premium is the amount the firm
would pay in excess of the average in order to avoid the risk. To put the matter
another way, the value of a risk premium is the most one will pay for insurance
beyond the cost of the insurance, which is the average outcome.

A risk-neutral firm is one that is just as happy to accept the risk as it is to
accept the expected value of the sure thing, so the risk premium for a risk-
neutral firm is zero. That is, a risk-neutral firm will pay nothing to avoid the
risk. A risk-averse firm will pay some amount (namely, the risk premium) to
avoid the risk. Figure 2.1 plots the risk premium for a gamble against the value
X. Notice how the line representing the premium curves gently upwards. This
movement illustrates the general willingness of risk-averse individuals to pay
more than double to avoid the risk when the risk is doubled. The higher curves
correspond Lo greater degrees of risk aversion.

From the government's perspective, the risk premium is the cost of the
risk. Because a risk-averse firm will forgo some profits in order to avoid the
risk, the government must pay the risk premium if it is to induce the firm to take
the risk. For example, suppose that a project will cost either $10,000 or $12,000,
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Figure 2.1
Cost of risk of X or —X, each with equal probability, for various degrees of
risk aversion

each with equal probability. The average, or expected, cost is $11,000. Suppose
that the contracting firm's risk premium for this project is $250. This means that
the firm would pay $250 to avoid the risk; that is, to avoid the $10,000 or
$12,000 random outcome, it would pay $11,250 with certainty.

Before the firm accepts the contract, it faces no risk. Therefore it must be
induced to accept the risk. A payment of $11,250 is a sufficient inducement, for
the firm is indifferent between $11,250 with certainty and $10,000 or $12,000
with equal likelihood. Thus, to induce the firm to take such a risk, the
government must pay at least $250 beyond the expected cost of $11,000. The
$250 represents the increased profits required to make up for the uncertainty. If
the government could somehow insure the firm against this risk, it would save
$250 on average, because then the firm would have no risk and thus require no
risk premium.

Whether firms in fact behave in risk-neutral or risk-averse fashion is an
empirical question. Unfortunately, hard evidence relevant to this question is
scarce. In an econometric study of firms' attitudes toward risk, Appelbaum and
Ullah (1983) were unable to reject the hypothesis that the firms in their sample
(the US textile industry) were risk neutral. Scherer has asserted that 'the risk
premia needed to lure capital into cyclically volatile industries do not in fact
appear to be very large—not more than two or three percentage points on
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invested capital’ (1970: 205). These studies suggest that firms exhibit little, if
any, aversion to risk. Contrary but not conclusive evidence comes from a study
by Fisher and Hall (1969), who estimated that the risk premia for a sample of
large US industrial firms are as high as 8 per cent of stockholders' equity. Since
it is likely that the degree of risk aversion varies from firm to firm, the
theoretical analysis that follows will allow for both cases: risk-averse firms and
risk-neutral firms.

3. GOVERNMENT AS BEARER OF RISK

What the government's attitude toward risk should be is more clear cut. Like the
shareholder who owns a diversified portfolio, the government is involved at any
time in many independent activities; consequently it may disregard the
uncertainties associated with any one activity. Moreover, because the risks
associated with any one public project are borne by all of the taxpayers, the cost
of risk-bearing is insignificant: an unexpectedly high cost incurred on any one
public project will make an insignificant difference to any one citizen's tax bill.
For these two reasons (risk pooling and risk spreading), the government should
not seek to avoid risk; instead, it is socially efficient for the government to
choose its activities in a risk-neutral way. The fact that the government normally
self-insures against all risks to its physical assets is evidence that, at least in this
respect, its policy is indeed to behave risk neutrally.2

Our analysis will assume that governments are, in fact, risk neutral. In
practice, however, governments do sometimes exhibit aversion to risk. A
government's decisions are made by individuals, who may bear some
responsibility for the consequences of their decisions (for example, the outcome
of a decision may affect the decision-maker's prospects for promotion). In an
environment with uncertainty, decisions must be made before all the relevant
facts are known. The correct decision, made by weighing all of the uncertainties,
may still leave a significant probability of a bad outcome, especially if the
different uncertainties are compared in risk-neutral fashion. Thus a decision that
was correct at the outset may result in a bad outcome—the project fails or is
unduly costly. When the time comes to evaluate the government official's
decision, the situation should be viewed as it appeared when the decision was
made, and not with the benefit of hindsight. In other words, it would be wrong to
condemn the original decision solely because its ultimate outcome was bad.
Unfortunately, this is exactly what the political process tends to do. Failed
projects and large cost overruns generate newspaper editorials and parliamentary
debates, but these responses often oversimplify the issues and overlook the
possibility that the initial decision was the right one given the knowledge

2 See, for example, Ontario (1976-83, pp. 45-3-1 to 45-3-3). Arrow and Lind (1970) provide a theoretical
defence of the proposition that govemments should be risk neutral.
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available when it was taken. Thus the political process may force government
officials to be averse to risk. This result is costly to society, since, as we have
already argued, it is in society's interest that the government be risk neutral. The
tendency of the political process to judge decisions on ex post grounds may lead
the government to make the wrong decisions: it may take cautious actions when
social efficiency requires that the risks be ignored. (Incidentally, this possibility
points up one advantage of the much maligned mechanism of decision by
committee. Since committee decisions are made collectively, no one individual
bears all of the consequences of a bad outcome: thus a committee will tend to be
less risk averse than any of its individual members.)

As the numerical examples in the last section demonstrated, if a firm
capable of performing some task for the government is risk averse, it might be in
the government's interest to absorb some of the risk involved in the performance
of the task. The firm cannot be forced to undertake the project: in order to
induce the firm to bear the risk, the government must offer it an appropriately
high rate of return. Given a risk-averse firm and a risk-neutral government, the
total cost to the government of having the task performed would be less if the
government bore some of the risk than it would be if the firm were required to
bear the entire burden of the risk. In short, if the firm is risk averse, the optimal
contract might include some provision for risk sharing.

An example is in order. Suppose the government wants to encourage the
development of an alternative energy supply. Research is a very risky business,
and thus a risk-averse firm would require a very high rate of profit to justify its
undertaking such a project. Because the government is involved in many
projects, it would not find the risk nearly so significant. Thus, if the government
underwrote the risk (by guaranteeing a minimum return, for example), the firm
would not require as large an expected profit as it would require if it bore all of
the risk itself, and the government's own costs would be correspondingly
reduced. In other words, the government would act like an insurance company,
insuring the firm against large fluctuations in its profits. In return, the
government would receive a reward, the equivalent of the insurance company's
premium: the firm would willingly accept a lower payment from the
government.

This proposition is illustrated in Figure 2.2. Suppose the risk is an equal
probability of winning or losing $10. Let o represent the share of the risk
absorbed by the government. For instance, oo = 0 means that the government
bears no risk and the firm bears all of it. If a = 1, then the government bears all
of the risk. If oo = 1/4, the government bears a quarter of the risk and the firm
bears three-quarters. Figure 2.2 graphs the risk premium against o for various
degrees of risk aversion. Note that the savings diminish: as the govemment takes
on extra risk, its returns increase at a lesser rate.

An exception to the presumption that the government is less risk averse
than the firm and can therefore lower its payment by absorbing some of the risk
sometimes occurs when the government in question is a small municipality.
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Gains from reducing risk, for various degrees of risk aversion

Suppose a municipality contracts with a large firm for a construction project that
represents a large fraction of the municipality's budget but only a small fraction
of the firm's annual revenue. In this case, it is not in the government's interest to
absorb risk on behalf of the firm,

A still better policy than shifting risk from the contractor to the
government that is feasible in some circumstances is to reduce uncertainty for
both the contractor and the government. Suppose the cost of the project depends
on some unpredictable contingency. Suppose moreover (and this is crucial) that
both the contractor and the government are able to observe the contingency.
Then the government can write the contract so that the amount it pays for the
project depends on this contingency. This arrangement reduces the risk the firm
must bear and so, to the extent that the firm is risk averse, reduces the price the
government must pay. For example, one source of unpredictable cost increases is
inflation. If payment is linked to some officially published price index, this
particular source of uncertainty is eliminated. We shall discuss this point further
in the next chapter.

4. INCENTIVES

The optimal contract should give the firm incentives to make what are, from the
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govenunem‘s point of view, the appropriate decisions. The costs that the firm
incurs in carrying out the project are, to some extent, within the control of the
firm. By exerting effort, the firm can hold down its realized costs. For example,
it can, at some cost to itself, search for lower-priced raw materials; or it can
resist labour union demands for higher wages; or it can manage its raw materials
inventories so that it is not left holding excessive costly stocks. In the other
direction, it can artificially inflate its realized costs. For example, it can charge
some overhead costs for its other activities to the government project; or it can
simply lie when reporting its costs to the government. If the contract is of the
cost-plus type, it is obvious that the firm is given no incentive to reduce its costs
and no incentive to refrain from inflating its costs.

The propensity of a firm to fail to hold down its costs is an example of
moral hazard. Moral hazard denotes perverse incentive effects. The term
originated in the insurance literature: thus an example of moral hazard occurs if,
upon insuring his car against theft, the car owner becomes less careful to prevent
theft.

Consider again the government's hypothetical alternative energy project.
If the government insures against all of the risk, the firm has no incentive to do
the job in an economical manner. Because the firm suffers no ill effects if the
final costs are high, it will not take the steps within its power to reduce costs.
Consequently it is important to strike a balance between the gains and the losses
from risk sharing: the gains were discussed earlier; the losses arise from the lack
of incentives to keep project costs down.

Moral hazard, like risk aversion, is an element that the government agency
must consider in designing the optimal contract.

5. THE PRINCIPAL-AGENT PROBLEM

The combination of risk sharing and moral hazard constitutes what is known in
the economic-theory literature as the principallagent problem.

In the principal/agent problem, the principal employs the agent to perform
some task. The agent's output or cost depends on two variables: the agent's level
of effort, which the agent chooses, and some random element that is beyond the
control of the agent. The agent obviously knows his own effort and also knows
the outcome of the random variable. The principal, however, is assumed not to
be able to observe this random variable. Therefore the principal cannot, from his
observation of the agent's output, deduce what level of effort the agent chose. It
is this asymmetry of information that is the crucial element of the
principal/agent problem. If the principal were able to observe the agent's effort,
he could easily design a reward scheme that induced an appropriate amount of
effort from the agent. The optimal reward scheme would pay the agent an
amount equal to his marginal product; that is, payment would be proportional to
output, as it is under a piece-rate scheme in a labour contract. Given the
asymmetry of information, however, the principal cannot disentangle the
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consequences of the agent's effort from the consequences of the random
variable; paying the agent according to his marginal product is unfeasible,

Economists typically solve a principal/agent problem in two stages. (The
solution proceeds in the direction opposite to the actual sequence of events.)
First, they compute the agent's own best action, This step involves addressing
the following question: given a particular contract structure, how must the agent
behave to promote his own best interest? The second step is to identify the
optimal contract structure. The principal, being able to solve the first stage of the
problem, can predict the agent's response to any particular contract design. Thus
the principal can choose the contract that is best from his point of view.3

A particular version of the general principal/agent problem is solved in
Chapters 3 and 4. In this version, the government (or principal) designs a
contract that, on average, minimizes the amount paid to the contractor (or
agent). In order to find this optimal contract, the government must be able to
predict the firm's actions in response to the contract: this exercise requires it to
consider both the risk-sharing effect and the moral-hazard effect.

6. BIDDING

In the standard principal/agent problem, there is a particular agent who performs
the task for the principal. In the case of government/firm contracting, however,
an additional element is present: the government (the principal) is able to choose
one particular firm (agent) from a set of possible firms (potential agents). The
main theoretical innovation of Chapters 3 and 4 is to introduce the bidding for
and the awarding of contracts into the principal/agent framework.

The firms seeking the job submit bids, on the basis of which the
government selects one firm. Suppose that each of the firms would incur
different costs in performing the task. If the selection rule is to choose the lowest
bidder, then the government should ensure that the bidding mechanism induces
the lowest-cost firm to bid lowest, so that the correct firm is selected. The
government may also wish to encourage competition among the firms in the
bidding process, so that the bids are driven down. The more competition there is
at the bidding stage, the less the government actually pays to have the task
performed.

The process of bidding for the right to perform a task is, in its structure,
very similar to the process of bidding to buy a particular item. Bidding has been
modelled in the recent economic-theory literature as a question of optimal
auction design.

Suppose the owner of a unique item (a work of art, for example) wishes to

3 For & survey of the principal/agent problem, see MacDaonald (1984); see also the analyses of Gjesdal (1982),
Grossman and Hart (1983), Harris and Raviv (1979), Harris and Townsend (1985), Holmswém (1979),
Rogemson (1983), Shavell (1979), and Townsend (1979).
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sell it. There are several potential buyers. Since the item is unique, its price,
unlike the price of wheat or the price of gold, cannot be established by supply
and demand. The uniqueness of the item confers some monopoly power on its
owner; he can choose the procedure by which the item is sold. Two types of
auction are in common use: the first-price sealed-bid auction, in which the
potential buyers submit sealed bids and the bidder who submits the highest bid
receives the item and pays the amount he bid; and the English auction, in which
an auctioneer calls successively higher prices until only one bidder remains, who
then pays the price he bid and receives the item. The crucial difference between
the two types of auction is the amount of information the bidders have about
others' bids: potential buyers in a sealed-bid auction must guess how much the
others have bid, while in an English auction all bids are observed. The first-price
sealed-bid auction is used when a government sells the mineral rights on
government-owned land; it is also used in the weekly treasury bill auction in
New York. The English auction is usually used in selling artwork, antiques, or
livestock. How should the owner organize the selling process to his own best
advantage? Which of the two types of auction will, on average, generate the
highest price for the item?

An essentially identical problem arises when a buyer wishes to acquire a
unique item from one of several potential suppliers. For example, the
government may wish to procure a fleet of cars or certain office equipment. The
buyer calls for tenders from the potential sellers. In principle, the tendering
process can be organized like either a sealed-bid auction or an English auction:
that is, either the buyer chooses the lowest tender from a set of sealed-bid
tenders or an auctioneer calls successively lower prices until only one interested
bidder remains. Which of these two approaches results in a lower payment by
the buyer?

Comparing the prices that result from the two types of auction yields a
surprising conclusion. It can be shown that, if all of the potential suppliers are
risk neutral, then under reasonably general conditions the buyer will be
indifferent between the two types of tendering procedure. On average, each type
will result in the same price being paid for the item.4

This equivalence between the two types of tendering procedures breaks
down if the suppliers are risk averse. With risk-averse suppliers, the buyer's
expected payment is lower under the sealed-bid tender than it is under the
English tender. Thus if the suppliers are risk averse, or if the buyer does not

4  These results are from Holt (1980), Harris and Raviv (1981), Myerson (1981), Riley and Samuelson (1981),
Matthews (1983), and Maskin and Riley (1984). See these papers for precise statements of the underlying
m:mpumandfnrpmnfsoflhemz]u The conclusions offered in this and the subsequent paragraphs

-pend on the ptions that each potential supplier knows his own expected cost for the project and that
the suppliers’ expected costs are statistically independent — see Milgrom and Weber (1982). On auctions in
practice, see Cassady (1967), Crommelin, Pearse, and Scott (1978), and Mead (1967).
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know whether the suppliers are risk averse or risk neutral, the buyer should use
the sealed-bid tendering process.

To understand why the sealed-bid tender results in a lower expected price
than does the English tender when suppliers are risk averse, note that there is not
usually a large number of bidders. Thus the competition among bidders is not
usually fierce enough to eliminate all of the profits of the winner. The winner
therefore expects to eam a positive profit; consequently each potential supplier
wishes to win the tender. Recall that risk-averse people behave more cautiously
in the face of uncertainty than do risk-neutral people. The difference between the
sealed-bid tender and the English tender is a difference in the amount of
uncertainty the bidders face. In the English tender, each bidder knows how much
the others have bid. In the sealed-bid tender, each bidder can only guess about
others' bids. Thus there is more uncertainty in the sealed-bid tender than there is
in the English tender. This extra uncertainty is what causes the winner's bid to be
lower in the sealed-bid tender than it is in the English tender, given that the
suppliers are risk averse. Because he does not know how low the others have bid
in a sealed-bid tender, a risk-averse supplier will tend to lower his bid, thereby
reducing the profit he earns if he wins but increasing the probability that he will
win. The risk-averse supplier prefers to reduce his uncertainty; lowering his bid
makes it less likely that he will lose the sealed-bid tender.

If there are a great many potential suppliers, then even if the suppliers are
risk averse the difference between the price under the sealed-bid tender and the
price under the English tender disappears. With a very large number of bidders,
there is so much bidding competition that the profits of the winner are driven to
zero (as in the standard model of perfect competition in elementary economic
theory). Consequently potential suppliers are indifferent between winning and
losing the bidding process. Risk aversion does not cause the potential suppliers
to shade their bids in the sealed-bid tender. The expected price is the same under
each type of tendering process.

This last result suggests a further result. Consider a sealed-bid tender in
which there are only a few bidders, so that the bidding competition does not
eliminate all of the winner's economic profits. Adding one extra bidder will
increase the amount of bidding competition, causing each bidder to bid
somewhat lower. Thus the more bidders there are, the lower are the bids and
therefore the lower is the price ultimately paid by the buyer. This conclusion
suggests that it is in the buyer's interest to stimulate bidding competition by
encouraging as many potential suppliers as possible to submit bids.

It is possible to design hypothetical tendering procedures that produce still
better results for the buyer than the sealed-bid tender produces if the suppliers
are risk averse, In the hypothetical optimal tender, risk is shifted from the low
bidders to the high bidders. The buyer achieves this shift by refusing to accept
extremely high bids, by requiring bidders who bid sufficiently high to pay a
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penalty if they lose, and by subsidizing the bidders who bid relatively low but
lose.5 These policies increase the suppliers’ fear of losing, thereby increasing
bidding competition and lowering the price paid by the buyer. However, because
of the computational complexity of this tendering process, and because
considerations of equity may rule out forcing losers to pay in government
tenders, we shall not discuss the process further in this study.

7. COLLUSION IN BIDDING

In order to produce bids for the performance of a given task, the government
requests bids for the project from any firms capable of performing it.
Alternatively, the government advertises the project and firms respond if they
find it profitable. The theory we develop in this study assumes that the firms bid
in a non-cooperative manner; that is, they do not collude. This means, for
example, that the firms do not somehow come to an agreement to raise all of
their bids. There are three justifications for this assumption. First, such collusion
is illegal. Second, the colluding firms must solve the difficult problem of
dividing the spoils: which firm is to be allowed to win any particular contract?
Third, collusion contains the seeds of its own destruction: the high profits
eamned in an industry whose members are successfully colluding attract new
firms to the industry; the competition from these new entrants will tend to
destroy the collusive arrangements.

Although collusive arrangements eventually break down, they often
persist for a number of years. Thus collusion might in some instances be a
serious short-term problem for the government. It is not possible to design a
contract that makes collusion unprofitable; any contract is susceptible to
manipulation by joint action of the bidders. Thus the optimal contract proposed
in Chapter 3 does not solve the problem of collusion.

However, there are actions that the government can take to make collusion
difficult. Prosecution under anti-combines legislation is one possibility; Adam
Smith recognized over 200 years ago the most important sign of the existence of
collusion: 'People of the same trade seldom meet together, even for merriment or
diversion, but the conversation ends in a conspiracy against the public, or in
some contrivance to raise prices' (Smith 1976: I, 144). The government can
hinder the growth of collusion by encouraging new firms to enter the industry;
again, new entrants will tend to break up any existing collusive arrangements.
Moreover, as we have already suggested, even in the absence of collusion an
increase in the number of bidders tends to lower the government's expected
costs, since it increases competition among the bidders and drives their bids
down. A fruitful way of fostering entry and, therefore, bidding competition is to
provide information about contracting methods and technologies.

5  For details, sce Maskin and Riley (1984), Matthews (1983, 1984), and Moore (1984). See Chapter 10, section
5, and McAfee and McMillan (1985) for another way of improving on the simple sealed-bid auctioning.
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8. THE SOCIAL VALUE OF EXPENDITURE SAVINGS

This study will suggest ways in which government expenditure can be reduced
without sacrificing government programs. The significance of reducing
government expenditure and therefore reducing the need for tax revenue is
obvious, especially if the reduction can be achieved without losing any of the
benefits from government activity. The gain to society, however, from any tax
reduction is greater than just the number of tax dollars saved. Each dollar by
which taxation is reduced results in more than a dollar's worth of increase in
social welfare,

Any type of taxation creates a distortion. The income tax, for example,
distorts the choice between labour and leisure. The income tax creates perverse
incentives: since the worker does not keep the entire amount of any extra
income he earns from working harder, he works less hard than he would in the
absence of the tax. A sales tax distorts consumers' spending patterns, since it
tends to bias consumption in the direction of commodities that are not taxed or
that are less heavily taxed. It does not follow from these observations that such
taxes should not exist: if the government is to function, it must raise revenue
somehow. But it does follow that each extra dollar in tax revenue imposes a loss
on society as a whole of more than one dollar.

Ballard, Shoven, and Whalley (1985) have estimated the size of this effect
for the United States, and it seems likely that similar figures would apply to
Canada and other modern mixed economies. According to this estimate, each
extra dollar raised in income tax generates distortions that impose an extra cost
on society as a whole of between $1.17 and $1.56. To put this another way, the
estimated value to society of reducing taxes is between 17 per cent and 56 per
cent more than the size of the tax reduction.b

6  Sec also Campbell (1975), Starrett (1983), and Swart (1984).
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The Optimal Contract

The question examined in this chapter is: how can a given level of government
services be produced at the least cost? (The question of how this level of
government services should be determined is outside the scope of the present
study.) We shall derive the form of the optimal government/firm contract
theoretically, taking into account four effects: the bidding competition effect, the
risk-sharing effect, the moral-hazard effect, and the cost-padding effect.

Our analysis will consider three types of contract: the fixed-price contract
(sometimes called a Tump-sum' contract), the cost-plus contract (also called a
'force-account’ contract), and the incentive contract. Under a fixed-price
contract, the government's payment to the contractor is simply the amount of the
firm's bid. Thus the government's payment is the same whatever the actual costs
to the firm of completing the task, while the firm's profits vary inversely with
the costs. Under a cost-plus contract, the government pays the firm a fixed fee
plus the firm's costs. In this case, the government's payment varies directly with
the costs, while the firm's profits are guaranteed. The incentive contract
combines features of the cost-plus contract and the fixed-price contract: the
government's payment depends on both the firm's bid and the firm's actual costs.
If the actual costs exceed the bid, then part of the cost overrun is paid by the
firm and part by the government, according to a pre-arranged sharing ratio. If
the costs are less than the bid, the government and the firm share the savings.
Thus both the government's payment and the firm's profits vary with the costs
actually incurred.

Depending on the particular features of the project to be undertaken, any
one of these three contract types could be optimal. This chapter seeks to
characterize the conditions under which these contract types are optimal and, in
the case of the incentive contract, to derive a way of computing the optimal
sharing ratio for cost overruns and underruns.

In order to keep the discussion non-technical, we shall not state our
underlying assumptions precisely or attempt to prove our results in this chapter.
A rigorous analysis of the optimal contract, with proofs of the results discussed
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here, appears in McAfee and McMillan (1986).

1. THE LINEAR CONTRACT

Under a fixed-price contract, the government pays the firm a fixed sum of
money upon completion of the project. The amount paid is the firm's bid. Thus,
if the successful firm's bid is b, the government pays it an amount 1, where

(1) z=b.

Under a cost-plus contract, the government's payment covers realized
costs. Thus, if the firm incurs total costs (including opportunity costs) of ¢, the
payment from government to firm, 7, is either

(2 t=c+6b
or
(3) t=Q1+0),

where 6 represents the profit rate. Under what is called a 'cost plus fixed fee'
contract (equation 2), profit is computed as a percentage of the bid. Thus the
firm's profit is the same regardless of its costs, and profit as a fraction of costs
declines as costs increase. Under what is called a 'cost plus percentage fee'
contract (equation 3) profit is computed as a percentage of true costs: profit
increases as costs increase. However, this study will give little attention to the
distinctions between the different types of cost-plus contract, since, as we shall
argue below, no cost-plus contract can be optimal from the government's point
of view.

Payments under an incentive contract depend not only on the bid, like
payments under a fixed-price contract, but also on the realized costs, like
payments under a cost-plus contract. Specifically, if the firm's costs exceed its
bid, the firm is responsible for some fraction of the cost overrun. Similarly, if
the firm succeeds in holding its costs below its bid, the firm is paid a fraction of
the cost underrun. Let 1 - a represent the fraction of any cost overrun or cost
underrun that accrues to the firm. Under an incentive contract, the payment from
government to firm is

@) t=b+a(c-b).
The government chooses the size of the parameter a, which we shall call the

cost-share parameter.
Consider, for example, a road-building project for which the selected
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firm's bid was $50 million. If the cost-share parameter is 0.8 (this is a typical
number for US defence contracts), the government must pay the firm 0.2 x $50
million, or $10 million, plus 80 per cent of the costs actually incurred. If the
actual costs equal the bid, then the govemment pays the bid. Suppose a cost
overrun occurs, and final costs are $60 million. Then the government must pay
80 per cent of this amount for a total cost of $10 million + (0.8 x $60 million), or
$58 million. That is, the government shares in the cost overrun, taking 80 per
cent, or $8 million, of it. Finally, suppose a cost underrun occurs, and actual
costs are $40 million, In this case, the government pays $42 million. The
government thus shares in the cost reduction, by saving $8 million, in the same
way as it shared in the cost overrun.

If a = 0 in equation 4, the contract reduces to a fixed-price contract
(equation 1). If a = 1 in equation 4, the contract becomes essentially—as we
shall show later in this chapter—a cost-plus contract of the type described by
equation 3. Thus the spectrum of contracts, fixed-price through incentive to
cost-plus, is traced by increasing the cost-share parameter o from zero to one.
An increase in the cost-share parameter increases the government's share in the
risk of the project. When a = 0.8, as in the example above, it bears 80 per cent
of the risk; and so on. As we shall see, however, risk-bearing is not the only role
of the cost-share parameter.

Since the government chooses the value of the cost-share parameter, o, the
problem of the optimal design of government contracts is the problem of
determining the value of o that will, on average, minimize the government's
payments. Our analysis derives both the conditions under which a fixed-price
contract is optimal and those under which an incentive contract is optimal. It
also develops a method for determining the optimal value of the cost-share
parameter in those cases in which an incentive contract is optimal.

2. REALIZED COSTS

In the model developed in this chapter, the total cost that a contracting firm
reports to the government may have up to four components.

First, there is the expected cost of the project, which reflects that particular
firm's efficiency in doing the work. It must be stressed that the expected cost
includes all opportunity costs, as defined in the previous chapter. Thus the cost
to the firm of undertaking a government project includes a valuation of the
activities the firm must forgo in order to undertake the government project. If
the economy is booming, so that the firm has many profitable alternatives to the
government project, then the costs to the firm of undertaking the government
project (given the economist's definition of cost) will be high. If the economy is
slack, the cost to the firm of doing government work will be low. As we shall
see, differences in firms' costs caused by differences in their alternative
opportunities will be reflected in the firms' bids. Thus if one of two firms with
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identical machinery and labour forces has better alternative opportunities than
the other, it will bid higher.

The second component of production cost in our model is a random
variable that represents unpredictable costs. The level of this random variable is
observed by the firm after the firm has been selected, but cannot be accurately
observed by the government. This variable represents the vagaries of the project:
the peculiarities of a particular construction site, unforeseeable technological
difficulties, delays caused by bad weather or accidents, unforeseen increases in
labour or interest costs.

The third component of the contracting firm's cost is the cost of any cost-
reducing activity that the firm may undertake. Thus the firm might lower its total
costs by obtaining lower input prices or by scheduling construction so that
materials arrive as they are needed. Our model assumes that cost-reducing
activity is itself costly to the firm, and that the firm cannot charge these costs to
the project. (Any cost-reducing innovation that can be charged to the project
could, for the purposes of modelling, be directly embedded in the first of the
cost components, the expected cost.) Since cost-reducing activities require
costly effort, they will not be undertaken without the appropriate incentives.
(We shall discuss cost-reduction activities and their quantitative significance in
detail in Chapter 5.)

Fourth, the firm might fraudulently inflate its reported costs. A firm
engaged in cost padding might charge the fixed costs of other projects to the
government project, charge for materials not used, or charge a higher price for
materials than it actually paid. If the government audits contracting firms'
accounts, then the firm runs a risk in padding its costs—a risk that it will take
into account in making its cost-reporting decisions. It might, however, still be in
the firm's interest to do some cost padding.

In our model, the government, being risk neutral, will design contracts
with a view to minimizing, on average, its payment to contracting firms. (The
qualification 'on average' is necessary because the government must operate
under some irremovable uncertainty: it can never accurately learn about the
second, random component of a firm's total costs.) In this context, designing a
contract means choosing a value between zero and one for the parameter a in
equation 4.

3. THE POTENTIAL CONTRACTORS' OPTIMIZATION

Before a contract is awarded, several potential contractors submit sealed bids
(denoted b in equation 4). The government's first task is to design a bidding
process that distinguishes between high-cost and low-cost firms. Different firms
will have different capabilities for performing the particular task. Every firm has
better information about its own costs than the government has. Since the
government has no basis for its choice except the firms' bids, is it possible that,
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by understating its true costs in the bidding, a firm will increase its chances of
being selected? In other words, can it happen that, by choosing the firm that bids
lowest, the government mistakenly chooses a high-cost firm?

In McAfee and McMillan (1986), the bidding process is modelled as a
non-cooperative game and it is shown that it is a simple matter for the
government to ensure that it selects the most efficient firm. In the case of a
fixed-price contract or an incentive contract (that is, where « is strictly less than
1), the lower any firm expects its production costs to be, the lower it will bid.
Thus the government, in selecting the lowest bidder, does in fact select the most
efficient firm for the job.

In the case of a cost-plus contract (o = 1), this argument breaks down.
Because the firm's actual costs are completely covered by the government, the
firm's expected costs are irrelevant to the determination of its bid. Lower-cost
firms will not necessarily bid lower; bids fail to reveal relative expected costs.
Thus there is no reason to suppose that, in selecting the lowest bidder, the
government selects the firm with the lowest expected costs.

The size of the cost-share parameter determines the intensity of the
competition among the bidding firms. If the contract is a fixed-price contract (o
= (), each firm will bid high, since its bid, if successful, will have to entirely
cover its costs. Under a cost-plus contract (o = 1), the government will
completely cover the actual costs; therefore each firm can ignore its expected
costs in deciding its bid and will bid low in order to win the contract. With an
incentive contract (o between 0 and 1), the larger o is, the lower each firm's bid
will be. This is because the correspondence between a firm's production cost and
the size of its bid diminishes as o increases: the greater is the proportion of
production costs absorbed by the government, the less production costs matter to
the firm when it decides its bid. What determines how large a profit margin a
firm builds into its bid is how close the next-lowest-cost firm's cost is to its own
cost. Increasing o« has the same effect as reducing the difference between
different firms' production costs; it makes the firms bid lower because they face
closer competition from their rivals. The lower the bids are, the lower is the
government's expected payment. We shall call this effect of the cost-share
parameter o on the firms' bids the bidding-competition effect.

To see how the bidding competition effect works, consider the case of two
firms bidding for a given job. Firm 1 has costs of $100, while firm 2 has costs of
$200. If firm 1 knows firm 2's costs, it will bid $199.99 to do the job, for any
higher bid would allow firm 2 to undercut firm 1. Now suppose the government
sets o at 0.5. Firm 2 can now bid $100 and break even if it wins, for it will be
paid its bid plus half of its costs of $200, or a total of $200. In this case, firm 1
must bid no more than $99.99 in order to win, and it has no reason to bid less.
Consequently the government's payment is $149.99—firm 1's bid of $99.99 plus
half of the firm's costs of $100. Thus the government's cost with o set at 0.5 is
$50 less than it would have been under a fixed-price contract.

In this example the successful firm is risk neutral. If the selected firm is
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risk averse, the government's choice of a value for the cost-share parameter, o,
has a second effect on the firm's actions. The greater is the risk that the
government imposes on a risk-averse firm, the higher are the profits that the
government must, on average, allow the firm to eamn; otherwise, the firm will
not accept the contract. In other words, the government must pay a price, in the
form of a higher expected payment to the firm, for any risk it shifts from itself to
the firm. If the contract is a cost-plus contract (o = 1), the government bears all
of the risk of unpredictable cost increases and the firm bears none. If the contract
is a fixed-price contract (o = 0), the firm bears all of the risk and the government
bears none. Consequently a risk-averse firm will expect a higher rate of return
on a fixed-price contract than on a cost-plus contract. For incentive contracts
(where the value of o is between 0 and 1), the larger a is, the lower is the
government's expected payment. We shall call this effect of the government's
choice of o on the firm's behaviour the risk-sharing effect. The risk-sharing
effect reinforces the bidding competition effect.

The two effects of the cost-share parameter, o, on cost-control activity, the
moral-hazard effect and the cost-padding effect, work in the opposite direction.
Under a fixed-price contract (o = 0), the firm has a strong incentive to seek
ways of lowering costs and no incentive to pad costs, since the firm is itself
responsible for any excess costs. Under a cost-plus contract (o = 1), the firm has
no incentive to exert effort to lower costs and a strong incentive to pad costs,
since any excess costs will be covered by government. Under an incentive
contract (o between 0 and 1), the firm chooses its optimal levels of cost-
reducing activity and cost-padding activity. It does this by equating the marginal
return from each of these activities to its marginal cost. The firm's optimal level
of each activity is determined by the size of the cost-share parameter chosen by
the government. The smaller o is (that is, the closer the contract is to a fixed-
price contract), the more cost-reducing activity and the less cost-padding activity
the firm undertakes.!

Thus the government's choice of the optimal cost-share parameter involves
a tradeoff. The larger the parameter o is, the lower is the government's expected
payment because of the risk-sharing and bidding-competition effects, but the
higher is the government's expected payment because of the moral-hazard and
cost-padding effects.

1 Recall the nature of the firm's costs and benefits from cost-reduction and cost-padding activities. Under a
fixed-price contract or incentive contract, the firm keeps part or all of any savings in costs it achieves. Butin
order to achieve these savings, 1tmunmcwmemmllnumuchug=lhcgwmtpmp¢h
example, the firm may lower its cost by el d or equipment; the cost to the firm is
hwﬂumdmﬁmmﬂmmmmUndwaoonaphummu,megmmmbm:mw
part of the costs to the firm of undertaking the project. Thus it might pay the firm to artificially inflate its costs
—bymuchlrgl.ngthcgﬂvmmtfurmpmlusﬁi for example, or by charging the fixed costs of other
projects to the gov project. The cost to the firm of such activities arises from the risks that they entail:
if the overcharging is detected in an audit, the firm may suffer the imposition of a heavy fine or a loss of its
chance to win future govemment contracts,
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4. THE GOVERNMENT'S OPTIMIZATION

The government can itself go through the computations of the firm as we have
just described them. Therefore it can, on average, predict the response of a firm
to the government's choice of contract. (Again, the qualification 'on average' is
required because the government never has as much information as the
firm.)The government can use this knowledge about the firm's responses in
designing its optimal contract.

The government wishes to choose the level of the cost-share parameter, a,
that minimizes, on average, the amount it must pay to the firm. Suppose the
government has set o at some arbitrary level. Can it, by changing o, reduce its
payments on average? An increase in o brings both a benefit and a cost to the
government: because of the risk-sharing effect and the bidding-competition
effect it tends to reduce the government's payment; but because of the moral-
hazard effect and the cost-padding effect it tends to increase the government's
payment. Let the term 'marginal benefit' (MB) denote the rate at which the
government's expected payment declines as o. rises, owing to risk aversion and
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Figure 3.1

Optimal choice of cost-share parameter. The cost of increasing « results from
decreased incentive to control costs and increased incentive to defraud. The

benefit results from increased bidding competition and increased risk sharing.
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Figure 3.2
Variation of expected government payment with cost-share parameter

bid competition. Let the term 'marginal cost' (MC) denote the rate at which the
government's expected payment rises as @ increases, owing to moral hazard and
cost padding. Then, as Figure 3.1 shows, the optimal value of the cost-share
parameter, a*, is found by equating marginal benefit to marginal cost. Any
increase in o beyond o* yields an increase in expected payment (the result of
reduced incentives for cost control by the firm) that is larger than the
concomitant decrease in expected payment (the result of increased risk sharing
and bidding competition). The choice of a level of a below a* fails to exploit
fully the risk-aversion and bidding-competition effects.

If the value o* at which the marginal-cost curve and the marginal-benefit
curve intersect is less than zero, then the optimal value of a is zero and a fixed-
price contract is prescribed. If a* lies between 0 and 1, then the best contract is
an incentive contract with cost-share parameter a*,

Figure 3.2 presents the information in Figure 3.1 in another way. Varying
the cost-share parameter, a, varies the government's expected payment. The
optimal cost-share parameter, a*, corresponds to the minimum point of Figure
3.2: at this point, the government's expected payment reaches its lowest possible
value. Note a peculiarity of the expected-government-payment curve: when o
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Figure 3.3 :
Optimal choice of cost-share parameter: fixed-price contract optimal

reaches 1, the curve jumps upward; there is a discontinuity when o becomes
equal to 1. This discontinuity reflects the drawback of the cost-plus contract that
we have already mentioned. As long as a is strictly less than 1, firms must take
account of their expected production costs when they decide how low to bid. As
a result, the lowest-cost firm bids lowest and the government, in choosing the
lowest bidder, chooses the most efficient firm. When « is equal to 1, however
(that is, when the contract is a cost-plus contract), expected production cost is
irrelevant to the decision about size of bid. Any firm can afford to submit a bid
that is below its expected production cost because it knows that its actual costs,
whatever they turn out to be, will be covered by the government. Bids therefore
fail to reveal relative expected costs; the government will select the most
efficient firm only by accident. Choosing the lowest bidder for a cost-plus
contract is equivalent to choosing a firm at random. Hence the amount the
govemnment can expect to pay on the average takes a sudden jump upwards
when o becomes equal to 1.

Figures 3.1 and 3.2 beg an important question: they are drawn in such a
way that the optimal cost-share parameter is between 0 and 1, so that the optimal
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Figure 3.4
Variation of expected government payment with cost-share parameter;
fixed-price contract optimal

contract is an incentive contract. This need not be the case. Figures 3.3 and 3.4,
which correspond respectively to Figures 3.1 and 3.2, depict an alternative
possibility. In Figure 3.3, the marginal benefit and marginal cost curves never
cross: the marginal cost of increasing & always exceeds the marginal benefit.
The cost-share parameter o should therefore be set at its minimum possible
level, which is 0. In other words, a fixed-price contract is optimal. Figure 3.4
represents the same situation: the lowest point on the curve that represents the
government's expected payment is attained when o is 0.

The marginal-benefit and marginal-cost curves depicted in Figures 3.1 and
3.3 and the government's expected payment curve depicted in Figures 3.2 and
3.4 are characterized in detail in McAfee and McMillan (1986). The results of
that analysis can be summarized as follows.

5. COST-PLUS AND FIXED-PRICE CONTRACTS
Which type of contract is optimal in any particular case depends on such factors

as the amount of uncertainty associated with the project, the variance of the
bidders' expected costs, the amount of competition in bidding, the ability and
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willingness of the selected firm to hold down its costs, and the bidding firms'
attitudes towards risk.2

The fixed-price contract is optimal if and only if (a) the bidders are all risk
neutral and (b) either all bidders have the same expected costs or there are so
many bidders that one extra bidder would not noticeably lower the probability of
any particular firm's submitting the lowest bid. The reason why a fixed-price
contract is optimal only under these conditions can be understood by recalling
the fundamental tradeoff involved in fixed-price contract design. The advantage
of a fixed-price contract is that it gives the contractor strong incentives to seek
out ways of reducing costs and to abstain from padding costs. Its disadvantages
are that it fails to induce strong competition at the bidding stage and requires the
selected firm to bear all the risk of unpredictable cost increases. These
disadvantages disappear only when the conditions (a) and (b) are satisfied. If the
firms are risk neutral, then shifting all of the project's risk to the firm does not
raise the cost of the contract to the government. If there are many bidders, or if
all of the bidders have the same expected costs, then the maximum possible
amount of competition in bidding is already assured; consequently there is no
need to use the terms of the contract to stimulate bidding competition.

The fixed-price contract is the most common form of government
contract. Our theoretical analysis has shown that unless conditions (a) and (b)
are both satisfied a fixed-price contract is suboptimal; that is, it costs the
government more than would a contract that stimulated bidding competition and
allowed some risk sharing. In practice, these conditions are not often met.
Frequently, only a few firms submit bids. There is usually a spread in the values
of the bids submitted, which indicates that the bidders have different expected
costs. Indeed, it is unlikely that any two firms will have the same costs for a
given project. For two firms to have identical costs, they would have to have not
only identical capabilities for doing the work, but also identical alternative work

The pure cost-plus contract is never optimal if there is more than one
potential contractor. Because the cost-plus contract does not require the
contractor to bear any of the risk, it does succeed in stimulating strong bidding
competition. In fact, the fault of the cost-plus contract is that it induces so much
bidding competition that the lowest-cost firm will not necessarily submit the
lowest bid. The bidding process fails to reveal relative expected costs. If more
than one firm bids, then it is likely that the government will select the wrong
firm.

Notice that this argument is different from the standard objection to cost-
plus contracts: namely that a cost-plus contract gives the firm no incentive to

2  Recall that a firm is said to be risk neutnal if it would be indifferent between, for example, a project that
yielded a profit of $500 with certainty and a project that yielded a loss of $4,000 with 50 per cent probabality
and a profit of $5,000 with 50 per cent probability. If the possible profit was any amount more than $5,000,
the risk-neutral firm would defimitely choose the gamble. A firm is said to be risk averse if, in the example
given, it would choose the certain aemative.
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keep its costs low. In practice, the firm's cost-controlling activity can to some
extent be monitored by the government: there is a limit to how much the
contractor’s costs can be inflated. The fact that the cost-plus contract defeats the
very purpose of competitive bidding is a more fundamental objection to its use.

While a pure cost-plus contract cannot be optimal if there is more than one
potential contractor, in some circumstances a contract very close to cost-plus is
optimal. Such a contract would be an incentive contract with a cost-share
parameter o close to 1, so that almost all of any cost overrun would be borne by
the government. Provided the firm bears some share, however small, of a cost
overrun, the bidding competition will reveal the firm with the lowest expected
cost. The optimal contract tends to be close to a cost-plus contract if the
following conditions are met: the number of bidders is small; bidders' expected
costs vary widely; the returns to cost-reduction activity diminish substantially;
bidders are markedly risk averse; there are severe penalties for fraud. In these
cases, a= 0.9 or 0.99, say, might be a good choice.

It is sometimes claimed that the use of cost-plus contracts is justified in
the case of projects that involve extreme uncertainty, such as research and
development projects. The theoretical analysis in Chapter 4 shows that this
claim is not correct. An increase in the riskiness of the outcome does tend to
push the optimal incentive contract in the direction of the cost-plus contract.
But the optimal contract must give the firms incentives to reveal their expected
costs in their bidding, and these incentives will be absent if the contract requires
the government to cover completely the selected firm's actual costs.

6. THE INCENTIVE CONTRACT

If, as is likely to be the case, the conditions under which a fixed-price contract is
optimal are not met, then the optimal type of contract is the incentive contract.
If the government decides to use an incentive contract, it must then decide what
value (between 0 and 1) to assign to the cost-share parameter a. We have
~ already indicated the conditions under which the optimal value of a will tend to
be large. If the following conditions are met, the optimal cost-share parameter
will tend to be small; the spread in the bidders' expected costs is small; the
number of bidders is large; the degree of unpredictable fluctuation in the costs of
doing the work is small; the returns to cost-reducing activity diminish only
slightly; and the penalty for fraud is small.

The study will therefore recommend that government make use of
incentive contracts under certain circumstances, which we shall specify. A likely
objection to this recommendation is that it would not be practicable for a
government to collect the information and carry out the complicated
computations necessary for the implementation of an incentive contract. This
objection is easily countered by reference to military contracting experience in
the United States. As we shall show in Chapter 5, incentive contracts are used
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successfully, and to an increasing extent, in US defence contracting.

However, our recommendations go one step further than the US practice.
In the US defence contracts, the cost-share parameter appears to be determined
in an unsystematic way. We propose, in Chapter 5, a formula for computing the
optimal value of the cost-share parameter.

There is an analogy between the incentive contract and remuneration
arrangements often used in private sector contracts, such as royalties and
commissions. Thus a contract between a publisher and an author usually
specifies a royalty rate rather than a lump-sum payment; that is the payment to
the author increases with the book's sales. For the publisher, the advantage of
payment by royalty is that it gives the author an incentive to produce a high-
quality output. In a government incentive contract, the cost-share parameter, o,
plays the same role as a royalty rate: it gives the contractor appropriate
incentives by making his payment depend on his performance. The prevalence
in the private sector of payment schemes such as royalties and commissions
suggests that the cost of administering contracts that relate payment to
performance is not unduly high.3

7. THE GENERAL LINEAR CONTRACT
A way of expressing any government/firm contract is

) T=o0c+Pb+y.

Here 1 is the payment made by the government to the winning firm. This is
composed of three terms. First, a proportion of the final cost is paid, and this
proportion is called o.. Second, a proportion B of the bid is paid. Finally, a fixed
payment 7 is also made; y might be a given profit level.

Each of the contract forms in use in government/firm contracting is a
special case of this linear contract. Thus the contract is fixed-price (equation 1)
ifa=0,B =1, and y= 0. The contract is an incentive contract (equation 4) if 0 <
a<1,B=1-aq,andy=0. The contract is a cost-plus contract if eitherax =1, B
=0, and y=0 (equation 2) or =1 + 6, B =0, and y = 0 (equation 3).

Provided the contract is not cost-plus (that is, provided o < 1), the lowest-
cost firm bids lowest and therefore bids reveal relative expected costs. For the
general linear contract (equation 5), the requirement that the final payment to the
firm be positively related to its bid requires both that o < 1 and that B > 0.

3 There is a divergence here between theory and practice. In theory, the production costs upon which payment
under an incentive contract is based are opportunity costs. However, opportunity costs can be observed only by
the firm and not by the government. Hence the contract cannot workably be made contingent on the firm's
opportunity cost. The impexrfect but feasible solution is to make payment in the incentive contract depend on
accounting costs, (This is imperfect because it unavoidably leaves the firm bearing the risk of unforeseen
changes in opportunity costs.)
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Indeed, as long as B > 0, the only parameter that matters is the cost-share
parameter, o That is, the government's expected payment will not be affected by
the values the government assigns to the bid parameter, B, and to the constant
term .

This rather surprising result follows from the bidding competition.
Competition in bidding will lead a firm to bid low because, if it does not, some
other firm will obtain the contract. What is of interest to the firm is revenue; the
form of the revenue—whether it is allocated for the firm's costs, its bid, or the
constant term—is immaterial. The values assigned to B and y determine the form
of the revenue, but not the amount of the revenue, which is determined by the
competition for the contract. Thus an increase in y will cause all the potential
contractors to lower their bids by just the amount necessary (namely y/B) to
ensure that the government's expected payment to the successful firm is
unchanged. The government's choice of B and 7y affects the nominal size of the
bids, but not (provided > 0) the total cost of the project to the government.
What this analysis suggests is that cost overruns are irrelevant. Indeed as long as
B > 0, the only parameter that matters is the cost-share parameter, o In other
words, provided the bid parameter, B, is positive, the government's expected
payment will not be affected by the values the government assigns to B and to
the constant term .

This point requires some simplification. What is of interest to a firm is the
revenue that it stands to obtain if it wins the contract. The form of the
revenue—whether it is allocated for the winning firm's costs, its bid on the
constant term—is immaterial. The amount of the revenue is determined by the
bidding competition—that is, the size of the profit margin implicit in a firm's bid
is determined by how close the next-lowest-cost firm's costs are to its own costs.
The value of the cost-share parameter, o, determines the intensity of the bidding
competition and hence the amount of revenue that will accrue to the winning
firm. But the values of the bid parameter, B, and the constant term y merely
determine the form that the revenue will take. Thus an increase in y will cause
all the potential contractors to lower their bids by just the amount necessary
(namely y/B) to ensure that the winning firm's revenue—and thus the
government's expected payment—will be unchanged. The amount of revenue
that the winning firm loses by reducing its bid is made up in payments for its
cost overruns. The government's choice of B and y affects the nominal size of the
bids, but not (provided p > 0) the total cost of the project to the government.

What this analysis suggests is that concern about cost overruns is
unwarranted. A cost overrun is not in itself of any significance. What matters is
the total cost of the project to the government, and the only thing the
government can do to minimize its total cost is to choose the optimal value of
the cost-share parameter, a. Again, the government can set the constant term y
and the target profit rate B in equation S arbitrarily, so long as P is strictly
positive,
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8. THE IRRELEVANCE OF COST OVERRUNS

Concern is often expressed about cost overruns in govermnment contracts. Our
theoretical analysis shows that such concern is unwarranted. A cost overrun is
not in itself of any significance; what matters is the total cost of the project to
the government. Even if a contract has been constructed to minimize the
government's expected payment, there may on average be a cost overrun.

To see this, recall that the only thing the government must do to minimize
its expected payment is to choose the optimal cost-share parameter. In equation
5, the government can set the constant term y and the target profit rate B
arbitrarily, so long as B is strictly positive. The higher the government sets y and
B, the greater is the value of winning the contract and therefore the lower the
bids will be. The lower the bids are, the more likely it is that the realized cost
will exceed the selected firm's bid; that is, there will be a cost overrun. What the
government loses through the cost overrun exactly matches what it gains
through the lower bid. Hence, provided the cost-share parameter is optimal, cost
overruns are inconsequential. Persistent or large cost overruns are not in
themselves evidence of mismanagement by the government.

However, cost overruns are only inconsequential if the contract is
optimally designed. Cost overruns are a cause for concern if they are symptoms
of poorly designed or poorly administered contracts. In particular, a cost overrun
under a cost-plus contract is symptomatic of the cost-plus contract's failings.
With a cost-plus contract, as we said earlier, a firm's bid bears no relationship to
the firm's expected cost. The firm knows that its costs, however high they turn
out to be, will be covered by the government, so it deliberately underbids in
order to win the contract. Thus one would expect cost overruns to be the norm
with cost-plus contracts—as in fact they are.

A fixed-price contract or an incentive contract will become, in effect, an
ad hoc cost-plus contract if the government is unduly willing to change the
terms of the contract after the contract has been awarded. If the bidding firm
believes it will be able to persuade the government to raise the agreed-upon
price during the course of the project, then it will deliberately underbid. Bids
will not reveal relative expected costs; the lowest-cost firm will not necessarily
win the contract. In such cases, since bids are set below expected costs, cost
overruns are symptoms of government mismanagement.

9. OVERCHARGING BY CONTRACTORS

We have discussed cost padding by the contractor as one of the activities the
government might seek to influence through its choice of the cost-share
parameter, . However, as our analysis of the general linear contract shows,
there is one kind of cost padding that need be of no concern to the government,
because it does not increase the cost of the project to the government.
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A common source of public concern about government contracting is
newspaper reports about contractors who overcharge the government for inputs
used—thus a contractor might assign a cost of $500 to a wrench that actually
cost $1.

Suppose that, before the contract is awarded, all bidders know they will be
permitted to charge the government $500 for a wrench that will cost them $1 to
acquire. This circumstance will, in effect, add $499 to the profit that accrues to
the successful bidder. But if all bidders know this in advance, competition will
drive down the bids by exactly this amount. The amount the contractor gains by
his overcharging is cancelled out by the amount he had to lower his bid in order
to win the contract. In the general linear contract (equation 5), the ability to
overcharge is like the constant term 1, which has no effect on the government's
ultimate payment.

This argument relies on a number of assumptions that may or may not be
met in an actual contracting situation. First, all of the potential contractors must
have similar estimates of how much they will be able to overcharge if they win
the contract. Second, since the argument is based on the effects of competition in
bidding, the contract must be put up for competitive tender and not awarded on a
sole source basis. Finally, the contract must not be a cost-plus contract, since the
beneficial effects of bidding competition are lost if the contract is cost-plus.

10. INCENTIVES AND QUALITY

The theoretical model just described assumes that the contractor can alter costs
at his discretion. If the contractor is not given appropriate incentives, he may
either fail to exert effort to keep costs low or fraudulently charge the government
for costs not actually incurred. The converse of charging the government for
costs not actually incurred is claiming that the work is of a higher quality than it
really is. In some circumstances, the contractor may face a temptation to do
work of a quality inferior to that specified in the contract.

Quality incentives and cost incentives work in opposite directions. Recall
that the incentives for cost reduction are strongest under a fixed-price contract
and weakest under a cost-plus contract. Incentives for doing high-quality work,
in contrast, strengthen as the cost-share parameter increases: they are strongest
under a cost-plus contract and weakest under a fixed-price contract. Under a
fixed-price contract, each dollar saved by reducing production costs increases
the contractor's profit by a dollar. Thus the contractor may try to lower
production costs by skimping on quality. Under an incentive contract with cost-
share parameter «, the contractor keeps only a fraction (1 - ) of any cost
reduction. As o increases towards 1, therefore, the contractor gains less from
reducing costs; his incentives for cheating on quality decline correspondingly. At
the extreme of a cost-plus contract (o = 1), the contractor’s profit is independent
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of his production costs and he has no reason not to meet the project's
specifications in full.4

11. AUDITING POLICY

Our analysis assumed that the government's objective is to obtain work of
adequate quality from the contractor at the lowest possible price. This
assumption ignores the fact that the government also faces the costs of
administering the contract. Such costs can be neglected only if they are small
relative to the value of the contract, which they may very well be if the contract
is worth hundreds of thousands of dollars or more.

Consideration of administration costs can affect the choice of optimal
contract. Because payment under incentive contracts and cost-plus contracts
depends on the costs incurred by the contractor, some auditing of contractors'
claims may be required to ensure that the claimed costs have actually been
incurred. While fixed-price contracts do not require auditing, since payment
does not vary with costs, they are not costless to administer: it is necessary to
check that the contractor's work is up to the required standard. As we have just
seen, the contractor's temptation to save costs by skimping on quality is stronger
under a fixed-price contract than under any other form of contract. Thus the
costs to the government of checking the quality of workmanship will tend to be
higher under fixed-price contracts than under incentive contracts or cost-plus
contracts.

Under cost-plus contracts, it is common government practice to supervise
the contractor's work directly. In effect, this means that there is 100 per cent
auditing: every cost claim of the contractor is checked by the government. It is
likely that a more cost-effective strategy would be for the government to audit
only some cost claims (or parts of some) and let others go unaudited. Clearly,
this practice would reduce administrative costs. If the probability that any one
claim will be audited is high enough and the punishment for fraud (either a fine
or the loss of the chance to win future government contracts) is severe enough,
contractors will not usually attempt to defraud the government. Auditing could
be done at random; or there could be some audit cut-off policy, under which cost
claims that appeared to be unusually high would be audited. There is a useful
analogy here with the policies of the taxation authorities: the existence of some
probability of being audited is enough to deter most people from filing false
income tax statements.’

Under incentive contracts, the extent to which cost claims need be audited

4  Quality chaice by the is not included in our thearetical model. Tt could be incorporated as negative
cost padding, a step that would involve some slight notational complication but no essential changes in the
results, Adding the quality decision would slightly increase the optimal cost-share parameter G*

5  For a theoretical analyzis of optimal auditing policies, see Reinganum and Wilde (1984). Bailey et al. (1981a,
b, ¢; 1982a, b, ¢) consider suditing from an intemal control viewpoint For a discussion of the practical
aspects of auditing in govemnment contracting, see Riemer (1968: 841-50).
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for auditing to be effective depends on the value the government assigns to the
cost-share parameter, a. If the optimal contract is near the fixed-price
end of the spectrum (e.g., o = 0.1), the contractor will have little incentive to
inflate his costs. A very small probability of detection will be enough to deter
most fraud, and thus the government's auditing costs will be low. As o increases,
however, the contractor’s temptation to inflate costs becomes stronger. If fraud is
to be deterred, the probability of detection must rise. The govemnment must do
more auditing. Thus the government's administrative costs increase as o
increases.

To see how random auditing might be applied to cost-plus contracts,
consider the expected return to the firm for overcharging for a good or service.
Suppose the firm charges $110 for a $10 hammer, for a net gain of $100, and let
p be the probability that this overcharging is detected. If the penalty for
overcharging is triple damages, then the firm will lose $300 when it is caught
and gain $100 when it is not caught. Consequently the firm's expected return on
cheating is

p*(-3300) + (1 - p) x $100 = $100 - p=$400.

If p exceeds 25 per cent, the firm can expect to lose from overcharging; 25 per
cent is the break-even point for triple damages, since

(0.25)(-8300) + (0.75)($100) = $0.

Therefore catching 25 per cent of these illicit earnings should be enough to deter
all cases of overcharging. Overcharging ceases to pay with a random auditing
policy of 25 per cent.

Note that any increase in the penalty for overcharging lowers the break-
even probability. For example, quadruple damages lower the probability to 20
per cent, since

(0.2)(-$400) + (0.8)($100) = $0.

Under an incentive contract, an increase in cost of $100 produces a+$100
in revenue. Thus, if the penalty for overcharging is triple damages, the firm's
expected earnings are '

p*(-$300) + o(1 - p)$100 = x=$100 - p($300 + +$100).

The break-even point occurs when
p=0/(3 + ).

For example, if o is 10 per cent, the proportion of claims that must be audited to
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deter overcharging is 3.2 per cent. Thus for low values of the incentive
parameter, o, the corresponding auditing costs are also low. Consequently,
auditing costs are not an objection to the use of incentive contracts.

It is important to stress that the purpose of auditing, as a policy tool, is not
so much to detect illegal behaviour as it is to deter this behaviour. As we have
seen, auditing of 25 per cent of claims is sufficient to deter overcharging in all
cases, given triple damages, and in fact, 25 per cent is probably a vast
overestimate of the necessary amount of auditing. Damages are only part of the
penalty for overcharging. The firm also suffers a loss of reputation and therefore
a loss of future income, since both the government and other private firms will
tend to avoid dealing with the firm. Because reputation effects last a long time,
the loss of future income may outweigh the direct monetary cost of damages.
Even if the value of the lost business is only six times the amount overcharged,
the break-even probability drops to 10 per cent under a cost-plus contract. Since
the potential gains from overcharging are usually very small relative to future
profits, 10 per cent is probably still an overestimate of the amount of auditing
necessary to deter cost padding. Indeed, auditing only 3 per cent of personal
income tax returns appears to effectively deter tax evasion. (Of course, the
possible penalties for tax evasion include incarceration, which has a large
deterrent effect.)

Risk aversion also reduces the probability of auditing necessary to deter
cost padding. Under a strategy of random audits, cost padding is inherently
risky. Risk-averse firms must earn higher expected returns to justify the activity.
For example, if it takes an expected return of $20 to justify $100 of cost
padding, the break-even probability is determined by

p+(-$300) + (1 - p)($100) = $20,

which yields a p of 20 per cent instead of 25 per cent. In addition, cost padding
involves the worst kind of risk, since the potential losses are large relative to the
potential gains. -

We can conclude from these examples that, even in the case of cost-plus
contracts, an auditing frequency of 10 per cent is probably sufficient. For
incentive contracts, the necessary auditing frequencies are, of course, even
smaller. If we assume a risk premium of 20 per cent and assume arbitrarily that
the cost of being detected is seven times the amount of the cost padding (three
times for triple damages plus four times for reputational effects), then, as a rule
of thumb, frequencies given by

p=0380/(7 + 01)
will effectively deter cost padding.

It must be stressed that randomness is crucial to the effectiveness of the
auditing policy discussed here. Suppose, for example, that the taxation authority
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does not audit anyone with deductions of less than 20 per cent of declared
income. Then anyone with legitimate deductions of, say, 10 per cent of declared
income can claim fake deductions equal to 9 per cent of his income and be safe
from an audit. Thus to exclude a group from auditing—that is, to follow a non-
random policy—is to invite cost padding.

Nevertheless, sometimes different groups should be audited with different
frequencies. In general, the larger are the rewards of illicit behaviour, the higher
is the probability of auditing necessary to deter the behaviour, Thus, the easier it
is to pad costs, the higher is the frequency of auditing necessary to deter cost
padding. Within a group, however, the auditing policy should be random.

The level of auditing necessary to deter cost padding completely is not the
same as the level necessary to minimize the cost of contracting to the
government. Suppose an auditing frequency of 20 per cent deters cost padding
completely. Then a level of 19.99 per cent will deter virtually all cost padding. A
movement from 19.99 per cent to 20 per cent will not appreciably increase the
deterrent effect, and it will reduce the revenue raised by auditing. (One makes
money from auditing only if one catches cheaters. If one completely deters
cheating, one raises no revenue in the process.) Moreover, there is a positive cost
associated with auditing. In short, the government loses money from complete
deterrence. If the government's objective is to obtain contracted services at the
lowest possible cost, it will not completely deter cost padding. Indeed, this
consideration could reduce the optimal auditing frequency by as much as half.

To summarize: An auditing frequency between 5 per cent and 25 per cent
is probably sufficient to deter cost padding under a cost-plus contract. Incentive
contracts require less auditing; indeed, the necessary frequency decreases
smoothly with the cost-share parameter, o.. Thus the cost of auditing is not an
objection to employing incentive contracts. High penalties for either fraud or
risk aversion lower the necessary frequency. Finally, the optimal amount of
auditing depends on the government's objective. If the government's goal is to
minimize its costs, it will perform fewer audits than it would perform if i its goal
were a complete elimination of cost padding.

The effect of taking contract administration costs into consideration is to
reduce the optimal cost-share parameter, o*. If the previous analysis, ignoring
administration costs, indicated a very low value for the a*—say 0.05—then
adding administration costs might reduce a* to zero, making the fixed-price
contract optimal.

12, CONTINGENT CONTRACTS AND CHANGES IN PAYMENT

Our analysis has assumed that the firm knows more about its own costs than the
government knows, since the firm is in a better position to observe the vagaries
of a project that cause production costs to fluctuate. In some circumstances,
however, the government's knowledge of costs may equal the firm's knowledge.
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The government might obtain its knowledge by assigning an observer to the
work site, for example.

If the government's information is equal to the firm's, the problems of
moral hazard and cost padding disappear—an advantage that may more than
offset the cost to the government of keeping itself informed. Moreover, given
equal information on both sides, a contract can be written that makes payment
contingent upon relevant events. For example, the payment for construction of a
road can be made contingent on the hardness of the soil. Such a contract further
reduces the government's payment, since it reduces the firm's uncertainty about
its profits: the contractor does not bear the risk of unpredictable extra costs
because his payment varies directly with the underlying causes of the cost
increases.

A contingent contract is clearly superior to the optimal contract as we
defined it earlier. However, a contingent contract is feasible only if both parties
have equal access to information about the relevant contingencies; payment
cannot workably be made contingent upon an event that one party cannot
observe.® While it would be too costly, though not in principle impossible, to
write a contract that specified in advance the amount of payment in every
possible eventuality, even contracts that take just one contingency into account
can bring substantial benefits to both parties. For example, the problem of cost
increases that result from inflation can be addressed by allowing the payment to
increase in accordance with some official price index. Obviously, access to such
an index is available to both the government and the firm. Making payment
contingent upon the inflation removes some of the risk that the firm would
otherwise be required to bear if the contract were anything but cost-plus. Thus,
to the extent that firms are risk averse, making payment contingent upon
inflation reduces the government's expected payment.

Contingent contracts can also be used to advantage when there are
significant differences between accounting costs and opportunity costs.
Generally, since accounting cost is observed, it is desirable to adjust the contract
for changes in opportunity costs. For example, the opportunity cost to a firm of
building a road depends on its other opportunities, which in turn depend on the
general demand for road construction. Thus it may be useful to partially insure
the firm against changes in its opportunities by making payment contingent on
some measure of industry demand, such as the unemployment rate among
construction firms, Use of such a measure will insure the firm against swings in
demand in precisely the same way as the use of some measure of inflation will
insure it against swings in inflation.”

For both purposes, in fact, the best measure may be an industry-specific
index of inflation, when one is available. The use of an industry-specific
measure will insure the firm against cost inflation more accurately than a general

6  On contingent contracts, see Debreu (1959), Hurwicz (1972), Shavell (1984), and Macaulay (1963).
7  Weare grateful to Dr Jack Levenstein for this observation.
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measure such as the Consumer Price Index. Since high opportunity costs
generally cause the prices of labour and materials to rise, the same measure may
also be used to insure the firm against major swings in its opportunity cost. In
any specific application, it will be necessary to employ a great deal of
information about the firm's opportunities. It will generally be possible,
however, to save some government money by attempting to specify the types of
cost variation facing the firm and making payment contingent on these,

It is sometimes necessary to change the terms of a contract after it has
been written, perhaps because of an unpredictable change in the government's
needs or because the project's original specifications are discovered to be
infeasible. Because an incentive contract involves more parameters than a fixed-
price contract, it may be somewhat more difficult to renegotiate. Renegotiation
need not, however, be overwhelmingly difficult or costly. Provided the required
changes are not large relative to the overall size of the project, an appropriate
solution is simply to leave the cost-share parameter, o, at its original level and
renegotiate the target (or bid) cost in the same way as the price would be
renegotiated if the contract were fixed-price.8

13. MACROECONOMIC IMPLICATIONS

Some brief comments are in order on the interaction between government
contracting and the overall state of the economy. There are two reasons why
governments are likely to award more contracts during a recession than they
award when the economy is booming.

First, there is the familiar Keynesian stabilization argument. To the extent
that fiscal policy is effective, an increase in government expenditure on
construction and other activities tends to counteract the ill-effects of a slump.

Second, the government can have work done at a lower cost to itself
during a recession. Recall that the firms' costs may be interpreted as opportunity
costs: they include profits forgone from alternative activities. In boom times,
firms have highly profitable alternative activities and so their opportunity costs
of doing government work are high; in a recession, firms face a low demand for
their services and so their opportunity costs are low. Since firms bid lower the
lower are their (opportunity) costs, firms will tend to bid low during a recession;
the government's payments will be correspondingly low.

14. SUMMARY

The costs of any particular project are rarely perfectly predictable. The ultimate

8 For a detsiled discussion of how to administer changes in incentive contracts, see Riemer (1968: 396411,
617-43).
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cost of building a road may be higher than the initial estimate because of
unforeseen geological problems. The cost of building a nuclear power plant may
increase because of the need to develop new technologies there may be
unforeseen increases in labour or interest costs. A fixed-price contract requires
the contractor to bear all of the risks of unpredictable cost increases. In order to
induce the firm to bear this risk, the govenment must offer it a high rate of
return. Moreover, the fixed-price contract fails to stimulate competition in
bidding. Thus, although the fixed-price contract does induce the firm to
minimize production costs, it may still be expensive for the govemment.

Provided there is more than one bidder, the pure cost-plus contract cannot
be optimal. Since the firm's actual costs are completely paid by the government,
the firm's expected costs are irrelevant in determining its bid. Bids do not reveal
relative expected costs. The government will, in all likelihood, choose a high-
cost firm. Thus the cost-plus contract is never ideal from the government's point
of view.

An incentive contract both gives the firm an incentive to minimize costs
and divides the risk of unforeseen cost increases between the government and
the firm. Under an incentive contract, the government pays the firm a fee plus
some fraction of any excess of actual costs over projected costs. The firm is
itself responsible for the remaining fraction of the cost overrun. The incentive
contract, by combining features of the fixed-price contract and the cost-plus
contract, mitigates the ill effects of both.

While there are conditions under which the fixed-price contract is the
optimal contract, these conditions are often not met. Then the optimal contract
form is an incentive contract: using an incentive contract rather than a fixed-
price contract or a cost-plus contract will result in savings for the government.

The simplicity of using an incentive contract should be emphasized.
Chapter 5 will demonstrate that a government agency can reduce the
computation of an approximately optimal cost-share parameter for each contract
to a routine procedure. The firm takes as given the cost-share parameter chosen
by the government. For the firm, working under an incentive contract need be no
more difficult than working under other payment schemes, such as commission
or royalty schemes, that make payment vary with performance.
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Competition in Bidding

Competition in bidding serves two purposes: it drives down bids and therefore
lowers the price the government must pay for the project; and it reveals relative
expected costs, since (according to the model described in Chapter 3) the
lowest-cost firm bids lowest.

The analysis in Chapter 3 indicated that one of the crucial determinants of
the optimal contract is the extent of bidding competition. If bidding competition
is very strong and the firms are risk neutral, the optimal contract is a fixed-price
contract. Weak competition in bidding will tend to make the optimal contract an
incentive contract that is close to being a cost-plus contract. If an incentive
contract is optimal, then the stronger is the bidding competition the smaller is
the optimal cost-share parameter.

By the nature of the open tendering process, data on each firm's bid for
any contract are public information. This chapter uses Ontario and other data to
analyse empirically the extent of bidding competition for government contracts.

The results of this empirical exercise have relevance not only for policy
but also for economic theory. The theoretical innovation of the model described
in Chapter 3 is its addition of the agent-selection or tendering process to a
principal/agent model whose properties have been thoroughly analysed in the
economic-theory literature. The addition of the agent-selection process changes
the standard principal/agent theory in important ways. This chapter's empirical
analysis of the extent of bidding competition allows some assessment of the
practical importance of these changes.

1. SOLE-SOURCE PROCUREMENT VERSUS COMPETITIVE
PROCUREMENT

A study by the US Congress's Joint Economic Committee Department of
Defense weapon-procurement practices provides a striking demonstration of the
power of competition to lower the price paid by the government (see Yuspeh
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1976). The study examined unit prices on major weapons systems that had been
procured first on a sole-source basis and later by competitive bidding. The data
are summarized in Table 4.1, which compares the lowest sole-source price with
the highest competitive price, thus providing a lower-bound estimate of the
savings attributable to competition. The switch from sole-source procurement to
competitive procurement resulted in large savings, ranging from 16 per cent to
80 per cent with a mean of 51 per cent.!

The theoretical analysis in Chapter 3 indicated two reasons why the price
is lower with competition: first, firms are forced by the presence of competitors
to bid low in order to win the contract; second, the bidding for any contract open
to competition, other than a cost-plus contract, reveals relative expected costs,
whereas with a sole-source contract there is no guarantee that the lowest-cost
firm has been selected. The data in Table 4.1 show the strength of this bidding-
competition effect: on average, the presence of competition halved the price paid
by the government.

For large construction contracts, the City of Chicago awards what it calls,
with candour, 'no-bid contracts. 'As the name implies, these contracts are
awarded on a sole-source basis. In September 1984 there was a protracted battle
between the mayor and the city council in which each side tried to claim the
authority to award the no-bid contracts (Los Angeles Times, 2 October 1984).
Why Chicago's politicians would struggle for the power to control the no-bid
contracts must be left to conjecture.

The foregoing data compared prices with and without bidding
competition. A more subtle problem is to determine the effects of introducing
more or less bidding competition. These effects must be identified before it is
possible to address this question: how much bidding competition is enough
bidding competition?

2. THE EXTENT OF BIDDING COMPETITION

The theoretical analysis established that the firms' bids are lower, and therefore
the government's expected payment is lower as well, (a) the more bidders there
are and (b) the smaller is the variance in the bids (which reflects the variance in
the firms' expected costs).

How much bidding competition occurs in government tenders? Table 4.2
presents data for a sample of large construction contracts awarded by the
Ontario Ministry of Government Services. The contracts are all fixed-price
contracts, For the 21 contracts, the number of bidders ranged from 1 to 31; the
average was 11.4. The third and fourth columns of Table 4.2 show, for each
contract, the lowest bid and the highest bid.

We have used these data to estimate the properties of the distributions of

1  Other studies, using different samples of , have esti d that the ge cost diff between
sole-source and competitively procured contracts is 25 per cent (Fox 1974: 256), 32 per cent (Fox 1974: 256),
and 33 per cent (Gansler 1980: 298).
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the firms' costs. In particular, we have estimated the highest and lowest expected
costs a firm could possibly have for each project. The fifth and sixth columns of
Table 4.2 report the estimated highest and lowest possible costs for each of the
21 projects.

Estimates of the range of possible costs can, in turn, be used to obtain
estimates of the force of the bidding-competition effect. The extent of bidding
competition depends on both the number of firms submitting bids and the
dispersion of the firms' expected costs: the more firms there are bidding and the
closer are their expected costs, the greater is the bidding competition. The reason
for this is as follows. What constrains the lowest-cost firm in deciding how high
to bid is the extent to which production cost of the second-lowest-cost firm is
higher than its own production cost. If the lowest-cost firm bids any amount
lower than the second-lowest-cost firm's production cost, it will certainly win
the contract. The firm does not know its rivals' costs; indeed, it does not even
know whether or not it is the lowest-costbidder. But it can predict on average
how much above its own production cost it can bid and not run too great a risk
of losing the contract. The greater is the number of bidders, the smaller on
average is the difference between the lowest cost and the second-lowest-cost;
hence the smaller is the profit margin that the lowest-cost firm can afford to
build into its bid. Similarly, the smaller on average is the difference between
lowest-cost and second-lowest cost, the smaller is the dispersion among the
different firms' production costs; hence the lower are the firms' bids.

Suppose one additional firm had entered the bidding. By how much would
the extra competition have driven down the price paid by the government? This
question can be answered by using the model in Chapter 3. The last two
columns of Table 4.2 present estimates for each contract of the government's
expected savings, both in dollars and as a percentage of actual cost, if one extra
firm had submitted a bid.

Table 4.3 presents data from a sample of fixed-price contracts for
construction or maintenance work awarded by the Ontario Ministry of
Transportation and Communications. The data are categorized in the same way
as the data in Table 4.2. Notice that the number of bidders for these contracts is
in most cases smaller than the number of bidders for Ministry of Government
Services contracts.2 For the 23 contracts, the number of bidders ranged from 1 to
7, with an average of 3.6. Table 4.4 provides analogous data from the Ministry
of Natural Resources: in this sample, the number of bidders was between 3 and
10, with an average of 6.6.

3. CHANGES IN BIDDING COMPETITION

How much difference to the price paid by the government would be made by

2  As contnct 11 inTablei.zmdm4,5.ﬁdﬂinhhls4.3:hw.thcmﬁ-ﬁmhduﬁqum
down when there is only one bidder.
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Figure 4.1

Simulation of the relationship between the government's expected payment and
the number of bidders

SOURCE: Data from contract 1 of Table 4.2

changing the number of bidders? A partial answer to this question was given by
Tables 4.2, 4.3, and 4.4, which reported estimates of the effects of having one
extra bidder. '

Consider any one contract from Table 4.2; the first contract serves as well
as any other. Eight firms competed for that contract. Figure 4.1 plots estimates
of what the lowest bid would have been on the average had there instead been
anywhere between 2 and 100 bidders for that particular contract.3

Notice that Figure 4.1 shows a diminishing-returns effect. Increasing the
number of bidders does reduce the price paid by the government, but this effect
diminishes as more bidders are added. By the time the number of bidders
reaches 20, the gains from adding further bidders have almost been exhausted.

Figures 4.2 and 4.3 are similar to Figure 4.1, but are based on the fifth
contract from Table 4.2 and the twenty-first contract from Table 4.3. (These
contracts were selected arbitrarily.)

The other determinant of bidding competition, as important as the number
of bidders, is the extent of differences among the bidders' expected costs. The
more widely the expected costs are dispersed, the less pressure there is on firms
to bid low.

3 Gaver and Zimmemann (1977), in a study of bidding for contracts for the construction of San Francisco's

BART subway system, and Gilley and Karels (1981), in a study of bidding for mineral rights to government
owned land, found that the effect of the number of biddexs on the size of bids was statistically significant.
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Figure 4.2

Simulation of the relationship between the government's expected payment and
the number of bidders

SOURCE: Data from contract 16 of Table 4.4
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Simulation of the relationship between the government'’s expected payment and
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SOURCE: Data from contract 21 of Table 4.3



56 Government Contracting

350,000—

338,000

326,000

-4

314,000
302,000
29’0,000—:
278,000—
266,000—
254,000

242,000—

230000 I I I l 1 I I I I I I ] 1 I T l l ] 1 |
1.0 12 14 16 18 20 22 24 26 28 30
ratio of highest possible to lowest possible costs

expected government payment ($)

Figure 4.4

Simulation of the relationship between the government's expected payment and
the spread of bidders' expected costs

SOURCE: Same as Figure 4.1
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Simulation of the relationship between the government's expected payment and
the spread of bidders' expected costs

SOURCE: Same as Figure 4.3

Figures 4.4, 4.5, and 4.6 (based on the same three contracts as Figures 4.1,
4.2, and 4.3, respectively) simulate the effects of varying the dispersion of firms'
expected costs while holding constant the number of bidders. The lowest
possible expected cost is held constant, and the highest expected cost is varied.
As the highest expected cost approaches the lowest expected cost, the
government's expected payment falls considerably.

4, POLICIES TO INCREASE BIDDING COMPETITION

Most of the methods for increasing bidding competition suggested in this section
are not especially novel; they are already often used by government officials
responsible for contracting. What is original to the present study is the technique
it offers for estimating the gains from increasing bidding competition.

One way in which a government can increase the number of firms
competing for contracts is by dividing a given project into several separate
subprojects, if such a division is possible. Small projects are likely to attract
more bidders than large projects, since firms capable of undertaking small
projects might lack the resources to undertake large ones. The increased bidding
competition for the subprojects will lower the price paid by the government for
the total project.
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There may also be gains to dividing up a project on the grounds of risk.
Consider a project that consists of two risky subprojects. The first subproject has
a cost of either L + x or |t - x, each with equal probability. The second sub-
project is analogous: its cost too is p + x. If the firm were risk neutral, it would
do each subproject for the cost j1. Because many firms are not risk neutral, they
will take the risk only if some extra payment, called a risk premium, is provided.
Now suppose the costs are correlated: when the first subproject has high cost
(that is, L + x), so does the second, and when the first subproject has low cost (1
- x), so does the second. For a numerical example, consider a tree-planting
project in northern Ontario. For simplicity suppose that either it rains and the
cost is $1.25 per tree or it does not rain and the cost is $0.75 per tree (i = $1.00,
x = $0.25), and that both of these outcomes are equally likely.

If there are two tracts of land to be planted 10,000 trees each, the cost on
each tract will either be $7,500 or $12,500, with equal probability. If the tracts
are adjacent, then the costs will be correlated, for if it rains on one, it rains on
the other.

If a single firm does both jobs, its total cost will be either $15,000 (no
rain) or $25,000 (rain). The opportunity cost of the project might be $22,500,
which represents the average cost of $20,000 ($15,000 x 1/2 + $25,000 x 1/2)
plus a risk premium of $2,500, to pay for the risk. If the job is given to two
firms, each firm might be willing to do its share for $11,000, for a total cost of
$22,000. This figure represents a saving of $500 through subdividing correlated
risks.

There are always some savings from spreading out correlated risks.
However, the bigger is the risk, the bigger is the saving. Consider again the
example of the gamble in which an individual either gains or loses an amount x,
each with egual probability (cf. Chapter 2). Figure 4.7 graphs the total cost of a
risk of +x against x with an unbroken line: doubling the risk more than doubles
the cost of the risk. The broken line graphs total cost when the project is divided
in half: dividing the job reduces the total cost of the risk.

Finally, Figure 4.8 graphs the total cost of the risk when a project is
divided into n equally risky, correlated subprojects, for n ranging from 1 to 100.
The gains from risk spreading diminish as n grows because the costs of dividing
the project among several firms (including increased administrative costs and
duplication of equipment and personnel) increase with the number of firms. The
optimal subdivision of a large project is a task for which the knowledge of the
government administrator is crucial, since so much depends on the particulars of
the contract and the resources of the potential contractors. As a matter of fact,
the Ontario Ministry of Natural Resources does divide the planting of trees in
northern Ontario into tracts, each tendered separately.

Some possible disadvantages to breaking up projects must be weighed
against the gains from risk spreading and increased bidding competition. First,
economies of scale may be lost: the total production cost for the subprojects may
be higher than the production cost of completing the project as a unit. Second, as
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we have already noted, breaking up the project may increase administrative
costs. There may be difficulties in coordinating the work of different contractors,
or delays may arise because one firm's subproject depends on the completion of
another firm's subproject. Obviously the gains and losses associated with
subdivision must be evaluated on a project-by-project basis.

There are other ways in which a government can increase bidding
competition. It can publicize upcoming contract awards widely enough to ensure
that all capable firms learn of the opportunity to bid. It can set a time limit for
the submission of bids long enough to enable all interested firms to draw up
their bids. It can take care to define a project's technical specifications in terms
broad enough to ensure that no firm will be excluded from the bidding because
its equipment, though capable of doing the work, is not exactly the type called
for in the specifications.

By publicizing new and less costly technologies, a government may be
able to reduce its expected payments in two ways. First, since the government's
payment is equal to the firm's expected cost plus its profit, the availability of less
costly technologies will tend to reduce payments. Second, disseminating
information about technologies may reduce the dispersion among the different
firms' expected costs. If the difference between the highest possible cost and the
lowest possible cost is lessened, then, as we have already shown, the amount of
bidding competition increases. Firms' profits will be driven down, and the
government's payments will be reduced accordingly.

The Ontario government's Office of Procurement Policy is to be
commended for facilitating the dissemination of information about opportunities
for firms to bid. While it is too early to verify the office's success in lowering the
government's contracting costs, this success can be presumed to follow from the
increased bidding competition that the office stimulates by serving as a clearing-
house for contracting information. The office might bring further benefits if it
acted as a source of technical information as well, although the administrative
costs of such an undertaking might outweigh the benefits.

Finally, the government should, if it can, prevent the firms from knowing
how many bidders they are competing against. This policy can cut two ways. If
the actual number of bidders is less than the firms believe it to be, the firms will
bid lower than they would bid if they were cormrectly informed. However, if the
firms underestimate the number of their rivals, they will bid high. But the former
effect outweighs the latter. This is because of the diminishing returns effect of
increasing the number of bidders (see Figures 4.1, 4.2, and 4.3): the more
bidders there are, the less each extra bidder drives down the bids. Thus on
balance the government's best policy is to keep the number of bidders secret.
(We develop this argument in detail in McAfee and McMillan 1987a.)
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5. SALES TAXES

Suppose a sales tax is imposed on inputs that a contractor uses. In order to earn
as much profit as he would earn in the absence of the sales tax, the contractor
will have to raise his bids by an amount equal to the amount he pays in sales tax.
If this were the only effect of imposing the tax, it would make no difference to
the government whether the contractor paid the tax or not: the revenue the
government collected from the sales tax would be exactly matched by the extra
amount it would have to pay the contractor.

However, this is not the only effect. The reason why the firms bidding for
a given contract generally have different expected costs is that some of the firms
expect to use more inputs than the other firms expect to use. Imposing a sales
tax raises the expected costs of the high-cost firms by more than it raises the
expected costs of the low-cost firms. The variance in the bidders' expected costs
increases, which means that bidding competition is reduced: the lowest-cost firm
can raise its bid by more than the amount of the sales tax it will pay and still be
reasonably confident of winning the contract. Thus the winning firm's expected
profit is higher as a result of the imposition of the sales tax.

A surprising conclusion follows. If sales taxes are in force, the
government could lower contractors' profits by not requiring firms to pay sales
tax on inputs used in government projects. Because such a policy would increase
bidding competition, it would lower the government's expected payment to
contractors by more than it would lower its revenue from the sales tax.
Elimination of the sales tax would result in a net dollar gain to the government.

This conclusion suggests a tentative policy recommendation: the
government should rebate taxes paid by contractors on inputs used in
government projects.

Some administrative problems might arise in carrying out such a policy.
The government would incur auditing costs in checking that items for which a
contractor claims sales-tax rebate were in fact used on a government project and
not in the contractor's private sector business. However, the collection of sales
taxes also involves considerable administrative costs; it is not obvious that
exempting certain items from sales taxes would be much more costly
administratively than collecting the taxes. In any case, the administrative costs
of a rebate scheme would probably be proportionately less important the larger
the dollar value of the project. Thus a practical policy recommendation might be
that on sufficiently large government projects contractors be allowed to claim a
rebate for sales taxes on inputs.

6. BID DISTRIBUTION

The data upon which Tables 4.2 and 4.3 are based can be used to test hypotheses
about the nature of the distributions of bids and therefore the nature of the
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TABLE 4.5
Tests of hypotheses on bid distributions, Ontario Ministry of Government
Services contracts

Contract Uniform Exponential
3 Accept Reject
4 Accept Reject
5 Reject Reject
6 Accept Accept
7 Accept Reject
8 Accept Accept

14 Accept Accept

15 Accept Reject

16 Reject Accept

17 Accept Accept

18 Reject Accept

19 Accept Accept

SOURCE: Same as Table 4.2. The confidence level is 99 percent.

distributions of firms' expected costs.

In the special case of the model of McAfee and McMillan (1986) upon
which the simulations reported in this chapter and the next chapter are based, we
assumed the firms' expected costs were drawn from a uniform distribution. Is
this assumption, made for the sake of simplicity in the theory, justified by the
data? The first column of Table 4.5 presents results of tests of the hypothesis that
the bids come from a uniform distribution: ‘accept’ means that the hypothesis
cannot be rejected and 'reject' means that it is rejected. A caveat is necessary:
because of the smallness of the samples (the relatively small number of bidders
for any contract), the power of these tests is low. For this reason, the contracts
with ten or fewer bidders were not examined.

Table 4.5 also reports the results of tests of the hypothesis that the bids
come from an exponential distribution, which we used as an alternative
simplifying assumption in the model in McAfee and McMillan (1986) and
which has some theoretical justification in that an exponential distribution can
be self-sustaining.

The frequency with which the tests accepted the hypothesis that the bid
distribution is uniform, together with the extra simplicity the uniform
distribution gives to the theory, provides some justification for assuming that bid
distributions are uniform when one simulates the effects of varying the
characteristics of contracts. Although smallness of the sample sizes may account
in part for the high proportion of acceptances, Table 4.5 does at least indicate
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that postulating a uniform bid distribution is not greatly at variance with the
facts.

The assumption that the distribution of bids is uniform is also justified by
statistical theory: if all that is known about a distribution is the values of its
endpoints, and the endpoints are finite, then the uniform distribution is the
distribution with maximum entropy (Theil 1981).

Nevertheless, the assumption of uniform cost distributions is an
approximation, and may sometimes not be a good approximation. Thus the
empirical estimates reported in this chapter and the next should be interpreted
with some caution. Further empirical work on this question is warranted.

Several studies of bidding for mineral rights to land controlled by the US
government have found that bids follow an approximately log-normal
distribution (Pelto 1971; Ramsey 1983; Reece 1978). However, the mineral-
rights problem differs in one fundamental respect from the government-
contracting problem. In the government-contracting problem each firm knows
its own expected cost: a firm that learns about a rival's expected cost may
change its strategic behaviour, but it will not change its perception of its own
expected cost. In the mineral-rights problem, the item being bid for has a
common true value (namely, the ultimate market value of the mineral), but
different bidders have access to different information and so their individual
guesses about the actual value of the item are different: learning about a rival's
bid may cause a firm to revise its own perception of the item’s value. In the
terminology of Milgrom and Weber (1982), government-contracting bidding is
represented by the independent-private-values model, while mineral-rights
bidding is represented by the common-value model. Thus there is little reason to
expect the distribution of bids for a government contract to coincide with log-
normal.

7. SUMMARY

This chapter has assessed the importance of bidding competition. We have
presented data on the effects of competition in reducing the price paid by the
government and on the extent of bidding competition in government contracts.
Bidding competition can be a powerful force in lowering the price paid by the
government. The chapter has suggested four ways in which a government can
stimulate bidding competition:(1) by dividing projects into smaller projects and
offering a separate contract for each subproject; (2) by exempting contractors
from sales taxes on inputs used on government projects; (3) by publicizing the
terms of upcoming contract awards as widely as possible to ensure that as many
firms as possible are able to submit bids; (4) by publicizing new and superior
technologies to reduce the differences between competing firms' costs. Finally,
the chapter has tested two hypotheses about the distribution of firms' bids.*

4 The foregoing analysis ignored the possibility that bidders mtight incur significant bid-prepantion costs. On

the effects of such costs on the optimal number of bidders, see Samuelson (1985).
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Simulations with Incentive Contracts

The type of contract most commonly used in government contracting is the
fixed-price contract. Cost-plus contracts are also often used. The theory
developed in this study has shown that, in many circumstances, the
government's expected payment would be lower if incentive contracts were used
instead. While theoretical analysis can show the existence of potential gains, it
cannot establish their size. Are the potential gains from using incentive contracts
rather than fixed-price contracts or cost-plus contracts insignificant in practical
terms? Or are these potential gains large enough to justify a more frequent use of
incentive contracts? This chapter uses data from some actual Ontario
government contracts to simulate the effect on the government's payment of
changing the form of the contract.

¥
1. DETERMINANTS OF THE OPTIMAL CONTRACT

The simulations are based on the simplest formulation of the optimal-contract
analysis. The reader interested in judging the appropriateness of the simplifying
assumptions used in the simulations is referred to McAfee and McMillan (1986).
Briefly, however, these assumptions are as follows. First, the firms are risk
neutral, so the government has nothing to gain from sheltering a firm from risk.
Second, the government's auditing is sufficiently frequent and punishment for
fraud is sufficiently severe to ensure that firms neither charge the government
for materials or labour not used on the project nor overcharge for materials used.
Third, the different firms' costs are distributed according to the uniform
distribution. Fourth, the moral-hazard effect, which summarizes the contractor’s
discretionary ability to vary costs by doing the work with more or less
efficiency, can be represented by a quadratic function.

Given these simplifying assumptions, the optimal cost-share parameter, o,
and therefore the form of the optimal contract, depends on the number of firms
that submit bids, the difference between the cost of the highest-cost firm and the
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cost of the lowest-cost firm (assuming efficient production in each case), and the
moral-hazard effect.

This chapter will use data from actual contracts awarded by the Ontario
government to simulate what would have happened had the contracts been
written differently. Of course, these simulations are meaningful only to the
extent that the model upon which they are based approximates the behaviour of
real-world firms. Because some of the approximations used may not be good
approximations, the empirical results of this chapter should be interpreted with
caution. Moreover, the results are likely to become the less reliable the further
the extrapolation is from the actual data.!

Information on the number of firms bidding is easy to obtain. The use of
data on bids actually submitted makes it possible to estimate the highest
expected cost and the lowest expected cost that any firm could have (as was
done in Chapter 4). It should be stressed that these costs are opportunity costs, as
defined in Chapter 2. They include the forgone profits from alternative activities,
and they would be low in a recession, when profits from the contractor's other
activities would be low.

The only other data needed in order to compute the optimal contract are
data on moral hazard; unfortunately, the very nature of moral hazard makes
accurate data difficult to obtain,

2. THE SIZE OF THE MORAL-HAZARD EFFECT

In the context of government/firm contracting, moral hazard refers to the extent
to which the firm exerts effort to hold down its production costs. The firm can,
at some cost not chargeable to the government project, search for lower-priced
inputs, resist labour union demands for higher wages, schedule its activities so
that no workers will be idle while another part of the project is being completed,
manage its raw-material inventories so that no excessive stocks are held, and use
only the most efficient number of workers rather than keep on extra workers in
the interests of the firm's future activities. A failure to hold down costs is not
actually fraudulent, since the firm is not charging the government for expenses it
did not incur. But such a failure can markedly raise the cost of the project to the
government.

A fixed-price contract gives the firm an adequate incentive to minimize its
costs: each extra dollar's worth of expenses incurred by the firm lowers its profit
by one dollar. As we argued in the theoretical analysis, however, the fixed-price
contract fails to induce much competition among the bidders and forces the
contractor to bear all of the risk. A cost-plus contract stimulates more bidding
competition and divides the risk, but it gives the contractor no incentive to
minimize costs. Thus one measure of the moral-hazard effect is the percentage

1  Fora discussion of the pitfalls of smulation stdies, see McAfes (1983).
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difference between production costs under a cost-plus contract and production
costs under a fixed-price contract.

A number of studies of US military contracts have attempted to measure
this difference. According to Scherer (1964a: 264), 'casual observation' suggests
that costs under a fixed-price contract are typically about 10 per cent lower than
costs under a cost-plus contract. Moore (1967: 214) provides a similar estimate,
while a study by the General Accounting Office in the mid-1960s (cited in Hiller
and Tollison 1978: 242) offers a figure of 5 per cent; however, this figure seems
implausibly low.

The difference in behaviour between firms under cost-plus contracts and
firms under fixed-price contracts is closely analogous to the difference in
behaviour between firms that are under government regulation and firms that are
permitted to maximize profits. Consider a firm, such as a telephone company,
that has a natural monopoly. A common way in which governments restrain
monopoly power is by regulating prices: the firm is required to charge a price
that just covers its costs of production plus what is judged to be a fair profit.
This form of regulation gives the firm no incentive to minimize its production
costs: any cost increase due to inefficient production techniques can be passed
on to consumers via a price increase. By contrast, a firm that is allowed to
maximize its profits (whether or not it faces competition from other firms) will
seek to minimize the cost of producing any given level of output.

The breaking up of the American Telephone and Telegraph Company for
antitrust reasons in 1983-84 provides a case study of the effects of regulation on
production costs. Immediately after AT&T was forced to compete with other
firms, it was observed that the company's workforce was 10 per cent too large.
The company had too many layers of management, wages were higher than
wages in comparable firms, there was inadequate inventory control, and
customers faced long delivery lags. According to an outside observer, AT&T's
costs to install and maintain equipment were $61 per hour in 1984, compared
with about $30 per hour for its new competitors (New York Times, 5 August
1984).

Similarly, the deregulation of the US airline industry revealed that, under
regulation, the airlines had been paying wages well above market rates. Wage
contracts agreed upon after deregulation often had a two-tier structure, under
which new employees sometimes earned only half what the long-standing
employees were earning (New York Times, 18 November 1984).

Several estimates have been made of the extent to which production costs
rise as a result of regulation. For example, a study of US electrical utilities finds
that regulation raises production costs by as much as 10 per cent; Koch (1980:
465) states that this estimate is ‘consistent with other estimates of the internal
inefficiency inspired by regulation.’

The economics of health care provide further evidence of the extent to
which costs depend on whether or not the decision-maker bears some
responsibility for the costs actually incurred. In the United States, two private
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sector schemes for financing medical care are fee-for-service arrangements and
prepaid group plans. Fee-for-service is an ordinary insurance arrangement: the
physician has no incentive to use hospital facilities and other health-care
resources efficiently, because all costs are reimbursed by the insurance agency.
The fee-for-service arrangement is therefore analogous to a cost-plus contract.
Under a prepaid group plan, each consumer pays an annual fee, in return for
which the organization provides comprehensive medical care. The economic
rationale of the prepaid group plan is that it provides ‘the organization and its
physicians with a financial incentive to minimize the cost of medical care to its
enrollees by allowing it to retain the difference between the capitation payment
and the costs of providing medical services' (Feldstein 1983: 327). Under a
prepaid group plan, then, the consumer offers the physician a fixed-price
contract in return for a specified output—that is, a certain level of health. In
practice, prepaid group plans (fixed-price contracts) have considerably lower
operating costs than fee-for-service plans (cost-plus contracts). The group plans
achieve savings in a variety of ways: by seeking lower-cost hospitals; by
reducing the use of facilities that exist primarily for the convenience of the
prestige of the physician; by subcontracting for some specialized services to
avoid duplication of expensive facilities; by using outpatient care instead of
hospitalization when this choice is possible; by making hospital stays shorter; by
using auxiliary medical personnel instead of physicians to provide certain
services; by providing preventive care and health education programs; and by
prescribing generic rather than brand-name drugs. One study finds that the costs
of prepaid group plans are, on average, 17 per cent lower than the costs of fee-
for-service schemes. Three other studies offer estimates of 27 per cent, 10 per
cent, and 25 per cent.2 The average of these four estimates of the moral-hazard
effect is 20 per cent.

The simulations that follow use the figure of 15 per cent as an estimate of
how much higher costs are under a cost-plus contract than under a fixed-price
contract. However, we shall also investigate the consequences when this figure
is either higher or lower.

3. THE SAVINGS FROM USING INCENTIVE CONTRACTS

The contracts to which the data reported in Chapter 4 referred were fixed-price
contracts. Most, if not all, of these contracts failed to satisfy the necessary
conditions derived in Chapter 3 under which a fixed-price contract is the optimal
contract (namely that there are a great many bidders or that all bidders have the
same expected cost). The theory therefore suggests that the government could
have saved money had it instead used incentive contracts in these instances.
How much money could it have saved?

2  Feldstein (1983, chap. 12); New York Times, 25 November 1984
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Variation of expected government payment with cost-share parameter
SOURCE: Same as Figure 4.1

This question can be answered by using the theoretical analysis in Chapter
3, presuming that the theory models the behaviour of the actual firms with
reasonable accuracy.

The relationship between the government's expected payment and the
cost-share parameter, @, is plotted in Figures 5.1, 5.2, and 5.3. These figures are
based on three actual contracts, arbitrarily selected.

Figure 5.1, which corresponds to the first contract in Table 4.2, shows that
the optimal incentive contract in this case has a cost-share parameter, o, of 0.2;
had the government used this optimal incentive contract instead of a fixed-price
contract, its expected payment would have been $2,005, or 1 per cent, less.
Figure 5.2 corresponds to the sixteenth contract in Table 4.4. For this contract,
the optimal cost-share parameter is 0.09; using an incentive contract with this
cost-share parameter would have saved $479, or 0.15 per cent of total costs.
Figure 5.3 corresponds to the twenty-first contract in Table 4.3. The optimal
cost-share parameter is 0.99; using this incentive contract would have saved
$34,685, or 18 per cent of total costs.

Again, the lowest point on each curve in Figures 5.1, 5.2, and 5.3 shows
the value of the cost-share parameter that would minimize the government's
expected payment. More generally, the optimal cost-share parameter for any
contract can be found by using the analysis in McAfee and McMillan (1986).
The results of such an exercise are reported in Tables 5.1, 5.2, and 5.3, which
correspond respectively to Tables 4.2,4.3, and 4.4.

The data in Tables 4.2, 4.3, and 4.4 describe fixed-price contracts. The
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TABLE 5.1
The optimal cost-share parameter:
Ontario Ministry of Government Services contracts

Savings from incentive contract

Contract Dollars Per cent Optimal alpha
1 2,680 1.03 0.22 *
2 2917 0.12 0.08 *
3 531 0.17 0.09 *
4 108 0.02 0.03 *
5 64 0.11 0.07 *
6 8,785 032 0.12 *
7 1,716 0.14 0.08 *
8 3,246 0.65 0.17 *
9 22,740 11.44 0.64

10 5,231 19.45 0.92
11

12 7,742 1.29 0.24 *
13 4,728 0.53 0.16 *
14 7,292 1.03 0.20 *
15 4,250 1.18 021*
16 2,330 0.66 0.16 *
17 1,369 0.46 0.15%
18 788 0.23 0.10 *
19 2,705 0.17 0.09 *
20 14,813 2.49 0.32
21 4,512 2.06 0.30

SOURCE: Table 4.2
NOTE: The contracts marked with asterisks are those for which, according to
the rule of thumb suggested in the text, the fixed-price contract was

appropriate.

fourth column of Tables 5.1, 5.2, and 5.3 reports the optimal cost-share
parameter for each of these contracts had they been incentive contracts. The
second and third columns estimate the reduction, in dollar and percentage terms,
in the government's expected payment if the government had used the optimal
incentive contract instead of a fixed-price contract.

For the Ministry of Government Services contracts (Table 5.1), the
computed optimal cost-share parameter varies between 0 and 0.35; the estimated
savings from using the optimal incentive contract range from 0 to 21 per cent,
with an average saving of 2.35 per cent. (Note, with respect to contract 11 in
Table 5.1 and contracts 4, 5, and 22 in Table 5.2, that the computation technique
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TABLE 5.2
The optimal cost-share parameter:
Ontario Ministry of Transportation and Communications contracts

Savings from incentive contract

Contract Dollars Per cent Optimal alpha
1 7,097 1.03 025*
2 73,909 6.81 0.55
3 2,157 446 0.46
4
>
6 4,329 2.83 0.40
7 26 0.01 0.03 *
8 48,741 1.18 024 *
9 49,052 10.94 0.72

10 3412 0.32 0.14 *
11 24,044 4.60 045
12 5,791 533 0.50
13 12,178 3499 0.99
14 72,131 6.59 0.55
15 121,150 34.11 0.99
16 15,546 3.02 0.38
17 11,951 2.7 0.34
18 4,064 0.25 0.12 *
19 8,284 8.85 0.62
20 1,455 2.61 0.36
21 52,027 26.81 0.99
22

23 2,198 0.24 0.12 *

SOURCE: Table 4.3
NOTE: The contracts marked with asterisks are those for which, according to
the rule of thumb suggested in the text, the fixed-price contract was appropriate.

breaks down when there is only one bidder.) For the Ministry of Transportation
and Communications contracts (Table 5.2), the optimal cost-share parameter is
between 0 and 0.99; the savings from the incentive contract range from 0 to 35
per cent, with an average of 8.13 per cent. For the Ministry of Natural Resources
contracts (Table 5.3), the optimal cost-share parameter varies between 0.24 and
0.99; the savings range from 1 per cent to 68 per cent, with an average of 13.74
per cent. The average saving over all three samples is 8.16 per cent.

Thus the potential for savings is small in the case of the Ministry of
Government Services contracts and large in the case of Ministry of Natural



Simulation with Incentive Contracts 73

TABLE 5.3
The optimal cost-share parameter:
Ontario Ministry of Natural Resources contracts

Savings from incentive contract

Contract Dollars Per cent Optimal alpha
1 32,723 20.40 0.85
2 236,806 68.30 0.99
2% 148,191 45.04 0.99
3 1,980 0.87 022*
4 4,733 3.60 0.44
5 32,492 27.68 0.66
6 31,873 21.87 0.80
7 11,703 294 040
8 71,387 4.17 035
9 20,750 2.50 0.30 *

10 16,734 9.64 0.50
11 5433 446 041
12 8,723 4.35 0.44
13 24,007 14.93 0.76
14 2,326 9.20 047
15 3,301 8.69 0.49
16 3,909 1241 0.54
17 2,793 15.96 0.67
18 1,556 442 0.39
19 1973 5.23 0.40
20 3428 1.42 0.24 *

SOURCE: Table 4.4
NOTE: The contracts marked with asterisks are those for which, according to
the rule of thumb suggested in the text, the fixed-price contract was appropriate.

Resources contracts. However, it does not follow that the former ministry's
current procedures are better than the latter's. For most of the Ministry of
Natural Resources contracts, the number of bidders was relatively small and the
bids were widely dispersed (compare Table 4.2 with Table 4.4). These are the
ideal circumstances in which to use incentive contracts, since in these
circumstances there are large gains to be had from using the cost-share
parameter to stimulate bidding competition. (Indeed, it can be tentatively
concluded from these data—perhaps surprisingly—that the dispersion of the
bidders' production costs is a more important determinant of the extent of
bidding competition than is the number of bidders.)

Tables 5.1, 5.2, and 5.3 show that when the computed optimal cost-share
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parameter is less than 0.3 the percentage savings are small, less than 2 per cent.
Given that an incentive contract generates slightly higher administrative costs
than does a fixed-price contract (see Chapter 3), a rule of thumb might be to use
a fixed-price contract when the optimal cost-share parameter is less than 0.3.
The projects for which, given this rule, the use of a fixed-price contract was
appropriate are marked with asterisks in Tables 5.1, 5.2, and 5.3. For the
remaining projects, the average saving from a switch to an incentive contract
would have been 13.1 per cent and the average value of the optimal cost-share
parameter would have been 0.61. The choice of a fixed-price contract was
optimal, according to our rule of thumb, in 40 per cent of the cases examined. In
the remaining cases, using an incentive contract would have significantly
lowered the government's contracting costs.

Several of the estimated optimal contracts in Tables 5.1, 5.2, and 5.3 have
values of a very close to 1.0; that is, the optimal contract is an incentive contract
that is close to a cost-plus contract. (In Tables 5.1, 5.2, and 5.3, the optimal o for
these contracts is reported as 0.99; 0.90 might be better in practice, since it is
more clearly different from 1.0.) As long as o is less than 1.0, bids are related to
true expected costs, so that the lowest-cost firm reveals itself by submitting the
lowest bid. If there are very few bidders, or if the bidders' costs are widely
dispersed, then it is in the government's interest to set o close to 1.0; the
government's gains from stimulating bidding competition outweigh its losses
arising from the contractor's lack of incentives to hold his costs down. This
explains why some of the estimated optimal contracts are close to (but not
exactly) cost-plus.

4. CHANGES IN THE PARAMETERS

The theoretical analysis in Chapter 3 showed that the optimal value of the cost-
share parameter, ., depends on three factors: the number of firms submitting
bids, the difference between the expected cost of the highest-cost firm and the
expected costs of the lowest-cost firm, and the extent of moral hazard. How
sensitive in practice is the value of the optimal cost-share parameter to changes
in any of these parameters?

Figures 5.4, 5.5, and 5.6 plot the variation of the optimal cost-share
parameter with the number of bidders. The data on expected costs come from
the three actual contracts investigated earlier. For the moral-hazard effect, we
use the 15 per cent estimate discussed earlier in this chapter. Figures 5.4, 5.5,
and 5.6 show that the more bidders there are the closer the optimal contract is to
a fixed-price contract (ot = 0). This result follows because the more bidders there
are the stronger the bidding competition is, and therefore the less need there is to
use the cost-share parameter to stimulate bidding competition.

Figures 5.7, 5.8, and 5.9 plot the variation of the optimal cost-share
parameter with the ratio of the highest possible cost to the lowest possible cost.
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Variation of optimal cost-share parameter with moral-hazard opportunities
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Data on the number of bidders and the lowest possible cost come from the three
actual contracts mentioned earlier, and we use the 15 per cent figure for moral
hazard; we allow the highest possible cost to vary between being equal to the
lowest possible cost and being three times the lowest possible cost. The smaller
the difference is between highest possible cost and lowest possible cost, the
closer the optimal contract is to a fixed-price contract, since the smaller this
difference is the more bidding competition there is.

Figures 5.10, 5.11, and 5.12 depict the variation in the optimal cost-share
parameter with the moral-hazard effect. Data on number of bidders and
expected costs are taken from the same three contracts. We vary the moral-
hazard effect between 1 per cent (which means that production costs are
typically 1 per cent higher under a cost-plus contract than they are under a fixed-
price contract) and 50 per cent (which means that costs are typically 50 per cent
higher under a cost-plus contract than they are under a fixed-price contract). The
more marked the moral-hazard effect is, the closer the optimal incentive contract
is to a fixed-price contract, since the stronger moral hazard is the more important -
it is to give the contractor incentives to keep costs low.
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5. CRITICISMS OF INCENTIVE CONTRACTS

A government need not change the form of the contracts it uses in order to
achieve savings. It can save money in a number of other ways, such as by using
competitive procurement where it now uses sole-source procurement, or by
making sure that the criteria for a project's success are unambiguous. In other
words, we do not claim that incentive contracts are a panacea for government
contracting problems. We simply suggest that the systematic use of incentive
contracts is one way of lowering contracting costs.

Fox (1984: 67-9) cites three practical objections to the use of incentive
contracts. First, difficulties ‘arise from frequent changes in the work statement,
the allowable costs, and the incentive fee as a result of unexpected technical
developments, new govermnment requirements, or other factors.' Second, 'when
profit is a function of the way the work is performed, contractors may resist
direction from the customer. Moreover, even in those few instances where
incentives motivate program goals, the risk of technical performance failure
increases.' Third, 'to allow for uncertainties that may reduce profit or affect cost
reimbursement, a prudent contractor will include a much larger contingency in a
bid for an incentive contract than for a cost-reimbursement contract.'

None of these points damages the case for using incentive contracts. The
first criticism does not apply to incentive contracts as such: any kind of
contract—fixed-price, cost-plus, or incentive—will cause problems if its initial
technical specifications are inadequate. Like the first criticism, the second is
really about the government's administration of contracts: if the contractor's
work is inadequate, he should suffer some penalty; again the nature of the
contract is beside the point. The third objection is correct but irrelevant because,
as we argued in Chapter 3, the bids for a cost-plus contract are meaningless. The
higher profit rate associated with an incentive contract is counteracted by the
stronger incentives for the firm to hold its costs down and by the fact that the use
of an incentive contract rather than a cost-plus contract means that the most
efficient firm reveals itself in the initial bidding.

Fox's solution to the problem of cost increases, namely that the
government 'must offer contractors much higher profits in return for reduced
costs,' is one of the effects that incentive contracts are designed to have.

A number of econometric studies of US Department of Defense
contracting experience (experience that we shall discuss in some detail in the
next chapter) have estimated small or nonexistent savings from incentive
contracts relative to cost-plus contracts (Cross 1968; Fisher 1969; Hiller and
Tollison 1978). However, these studies do not provide an argument against using
the incentive contract, because they compared non-optimal incentive contracts
with cost-plus contracts. Incentive contracts have not as yet been applied after
systematic consideration of their effects on the firms' cost control, on the
bidding competition, and on the sharing of risks; instead, the cost-share
parameter has been chosen in an arbitrary fashion, It is possible for an arbitrarily
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chosen incentive contract to be more costly to the government than a fixed-price
contract or a cost-plus contract.

The studies cited above also failed to take account of what the present
analysis has identified as the main failing of cost-plus contracts: the fact that,
unlike bids for incentive contracts or fixed-price contracts, bids for cost-plus
contracts are not related to expected production costs, so that in all likelihood
the most efficient firm is not awarded the contract. Figures 5.1, 5.2, and 5.3
show, by the discontinuity at ot = 1, that this effect can cause a cost-plus contract
to be much more costly than an incentive contract.

6. SUMMARY

This chapter has supplemented the theoretical analysis of the optimal incentive
contract by investigating the quantitative significance of the determinants of the
optimal contract. We have given some estimates of both the likely size of the
moral-hazard effect and the savings that can be realized by using incentive
contracts instead of fixed-price contracts; the average saving in our sample was
over 8 per cent. The chapter also investigated the extent to which the optimal
cost-share parameter varies with the underlying parameters.

The computations reported in this chapter illustrate how an approximately
optimal contract can be implemented in practice. The data requirements are not
severe: the decision-maker must predict the likely number of bidders, the likely
highest and lowest bids, and the size of the moral-hazard effect. Nor are the
computational requirements severe: the computation of the optimal cost-share
parameter can be done quickly on a hand calculator.

APPENDIX

To do the computations reported in this chapter, we simplified the formulae in
McAfee and McMillan (1986) by assuming that the firms are risk neutral, their
expected costs are distributed uniformly on [cy, c;], and the cost incurred by the
contractor in reducing his production cost by y is y2/2d for some constant d
which, under these assumptions, can be shown to equal the difference between
production cost under a cost-plus contract and under a fixed-price contract). In
particular, the optimal level of the sharing parameter is calculated as o* = (¢, -
¢1)/(n + 1)d, where n is the number of bidders, provided this implies an a* less
than one. (This follows from Theorem 2 of McAfee and McMillan [1986].)
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United States Military Contracting

The theoretical analysis in Chapter 3 suggested that the optimal contract will
often be an incentive contract. At present, the agency that makes the most
extensive use of incentive contracts is the United States Department of Defense
(DOD). The experience of this agency provides an instructive -case study of
contracting problems. !

The amounts of money spent on US military contracts are huge. In 1984,
the United States spent $220 billion on the military. The object of the fastest
growing part of this expenditure was procurement, mostly of weapons: $64
billion was spent on procurement in 1984, and this figure is projected to rise to
$107 billion in 1987.

Military contracting in the United States has been a matter of so much
discussion that it has added some new expressions to the English language. The
term 'military-industrial complex' goes back to Eisenhower's presidency. A
more recent addition to the language is 'Beltway bandits.' The Capital Beltway is
a highway that encircles Washington, DC. The Beltway bandits are scientific
and engineering firms, often staffed by former government officials, that seem to
be especially adept at securing government consultancy contracts.

1. THE AWARDING OF CONTRACTS

The Department of Defense uses three different methods to procure weapons
systems. First, there is sole-source negotiation. The contracting officers

1  This chapter draws heavily on Fox (1974) and DeMayo (1983). It also uses information from Boger, Jones,
and Sontheimer (1983), Cross (1968), Cummins (1977), Danhof (1968), Fishe and McAfee (1982), Fisher
(1969), Fox (1984), Gansler (1980), Hiller and Tollison (1978), Moore (1967), Scherer (1964a, 1964b),
Steinberg (1984), Yuspeh (1976), and articles in the New York Times: 11 March 1984, 19 March 1984, 25
March 1984, 1 April 1984, 8 July 1984, 22 July 1984, 5 August 1984, 15 August 1984, 23 September 1984,
10 January 1985, 27 March 1985, 29 March 1985, 31 March 1985; the Globs and Mail: 6 June 1984; the
Toronto Star: 30 June 1984; the Los Angeler Timer: 24 and 27 November 1984; Awation Week and Space
Technology: 26 November 1984, 7 January 1985; and Newswesk: 11 February 1985,
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negotiate the contract price with a single producer. A mutually acceptable price
is agreed upon, based on the contractor's cost estimates. (Notice that the
government is at a disadvantage in these negotiations, since the contractor's
information about the likely costs is much better than the govemment's.) The
second procurement method is competitive negotiation. The DOD contacts
several potential producers, rather than just one, and requests bids from the
selected firms. The department does not necessarily choose the lowest bid; a
judgment is made by the DOD officials about how high the technological quality
of each firm's product is likely to be. The third method is advertised bidding.
Any contractor may submit a bid; the DOD is required by law to accept the
lowest bid. .

The Department of Defense has not taken full advantage of the savings to
be had from competitive procurement; instead, it has tended to use sole-source
procurement for most major weapons systems. Through the 1960s and 1970s,
10-12 per cent of military prime contract awards were formally advertised, 27-
33 per cent were solicited competitively from multiple sources, and 50-60 per
cent were solicited from a sole source. These numbers underestimate the extent
of sole-source contracting, since the DOD has generally used competitive
contracting for contracts of smaller values than those it has awarded on a sole-
source basis. Between 1979 and 1981, the proportion of contracts let by
competitive bidding fell from 7.9 per cent to 4.1 per cent. (See Table 4.1 for
evidence on the relative costs of sole-source and competitive procurement in
military contracts.)

However, it is not always feasible or desirable to use open competitive
bidding. Many Department of Defense contracts involve competition over
design as well as price. Evaluating the bids in such a case can be an expensive
exercise: for one Air Force contract, government personnel spent 182,000 man-
hours in evaluating the bids from four prospective contractors. For contracts of
this kind, it is obviously appropriate to limit the competition. (In McAfee and
McMillan [1987b], we develop a theoretical analysis of optimal bidding
procedures when the evaluation of bids is costly.)

In order to avoid being trapped in a sole-source position, the Department
of Defense has begun to use what it calls 'dual sourcing’; that is, ordering the
same weapons system from more than one firm. For example, Pratt and Whitney
was originally (from 1974) the only manufacturer of the F-100 engine for the
F-15 and F-16 fighter aircraft. Beginning in 1979, the Air Force encouraged
another firm, General Electric, to develop the capability of building a similar
engine by paying $300 million of General Electric's development costs. The
production contracts were then split between the two firms: in 1985 Pratt and
Whitney was awarded 25 per cent of the work (down from 100 per cent); its
share for 1986 was 46 per cent. The Air Force estimates that its savings from
lower bids and improved quality resulting from the presence of competition
could eventually amount to $3 billion to $4 billion over the twenty-year lifespan
of this type of engine.
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2. MORAL HAZARD AND COST CONTROL

The theoretical analysis in Chapter 3 distinguished two ways in which the
contracting firm can influence the costs it incurs. First, the firm can, at some
cost to itself not chargeable to the government project, lower its costs. Second,
it can charge costs to the government project at an artificially high-rate.

‘One way in which a firm can cut its costs for a particular project is by
eliminating some of its currently surplus personnel, equipment, or research
activity. The cost of doing this is the harm it does to the firm's future competitive
position and thus to its future sales. It is DOD practice to place considerable
weight on the availability of experienced manpower when it selects a contractor
for a new project; hence a firm that reduces its current costs by reducing the
number of people it employs can reduce its chances of winning future contracts.

Another way in which a firm can affect its costs by its own efforts is by
choosing the amount of planning it undertakes before work on the project
begins; the more planning it undertakes, the lower is the probability that costly
restarts will be necessary.

A contracting firm can also make more or less of an effort to control the
wages it pays to its workers. If the firm can pass any cost increases on to the
government, it is likely to buy labour peace by offering higher wages; in
contrast, a firm that bears the responsibility for its own costs is more likely to
resist labour-union wage demands. According to Pentagon data, the average
basic wage of workers in the aerospace industry is 38 per cent higher than the
average for all US manufacturing workers. And according to a General
Accounting Office study, executives of the large military aerospace contractors
receive in salary and non-cash benefits 42 per cent more on average than do
executives in business firms in general.

The firm may be able to shift overhead costs from other current projects to
the government project. For example, an aircraft manufacturer might apply
elements of a given design o both its civilian and its military aircraft, while
charging the whole cost of the design process to the military project.
Alternatively, the firm might use the current government contract to pay not just
for the current work, but also for investment in new equipment or for the
training of new personnel; this practice will lower the firm's costs and make it
more competitive in bidding for future government or private-sector projects.

The foregoing examples illustrate moral hazard: a firm may not do its best
to achieve efficient production if it gains something from the inefficiency. No
outright fraud is involved, however, because all of the costs that the firm charges
to the government are in fact incurred, albeit unnecessarily.

Fraud is also a problem in military contracting: it has been estimated that
fraud costs the Department of Defense several billion dollars a year.

One example of fraudulent activity is billing for work actually done by
low-level technicians at the much higher rate of senior scientists or engineers.
Labour costs are mischarged in other ways as well. For example, in March 1985
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a US federal grand jury indicted the General Electric Company on charges that it
had falsified claims for work on a nuclear warhead system. It was alleged that
the government had been defrauded of at least $800,000 between January 1980
and April 1983 because the company had entered exaggerated charges on
employee time cards.

Another form of cost padding consists of deliberately failing to satisfy the
project's specifications, In 1984 the National Semiconductor Corporation was
fined $1.75 million for delivering semiconductor chips that had not been tested
to the extent required by the contract. The military specifications required that
the chips be tested for defective circuits by running electricity through them for
nearly seven days. The firm was found to have frequently run the test for only
two days, thereby shortening production times and lowering production costs.

Overcharging for inputs used is another way in which contractors can
inflate their costs. In 1984 an audit by the DOD's inspector-general found that
contractors were often charging the government hundreds of dollars for spare
parts and tools that could be obtained for a fraction of the cost if they were
ordered from public catalogues. The audit found that 36 per cent of the parts
sampled were overpriced, although the overpricing amounted in total to only 6
per cent of the value of the equipment in question. Reports of contractors'
overcharging the Pentagon appear regularly: thus it has been claimed that
hammers selling for $7 in hardware stores were charged to the DOD at $436;
that a small plastic cap worth 75 cents was charged at $1,118 per unit; that a 25-
cent plastic washer was charged at $400 per unit. In 1984, the Air Force paid
$7,600 for a coffee maker for use in a Lockheed transport aircraft. These inflated
prices are in part a consequence of the Pentagon's accounting rules: a large
proportion of the price of the $436 hammer consists of overhead and extra
labour costs charged in accordance with Pentagon regulations. (As we pointed
out in Chapter 3, however, popular concern about such overcharging may be
misdirected: the overcharging may be cancelled out by the bidding competition
and thus does not necessarily raise the cost of the project to the government.)

The general overseeing of contract performance and the investigation of
fraud are the responsibility of the Department of Defense itself and of the
General Accounting Office, an investigatory arm of Congress. In the 1983-84
fiscal year, the DOD obtained 657 convictions for fraud by contractors,
involving over $14 million in fines, restitutions, and recoveries.

3. PROBLEMS WITH CONTRACTS

One problem associated with contracts has been the difficulty of making the bid
price or target price meaningful. According to one observer, 'Established defense
companies compete fiercely for new contracts. They inevitably promise
maximum performance for minimum price, knowing from experience that once
a contract is won, they can negotiate contract changes to cover cost overruns,
schedule delays, and reduction in weapon performance. Traditionally, companies
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have been relieved of contract obligations by the Defense Department when
unable to meet them' (Fox 1974: 467). This willingness on the government's part
to change the terms of a contract obviously negates the usefulness of any cost-
reduction incentives built into the original contract.

The government's readiness to renegotiate contracts may also mean that
the bidding process will not reveal the lowest-cost firm. Provided that the final
payment to the firm depends on the amount the firm bids, the lowest-cost firm
bids lowest. But if the bid is irrelevant to the determination of the final payment,
firms have an incentive to bid unrealistically low simply in order to win the
contract. In these circumstances, picking the firm that bids lowest will not
necessarily result in the most efficient firm's being chosen. In 1981 the Hughes
Aircraft Company made a contract with the Air Force to produce prototypes of
an advanced medium-range air-to-air missile, the Amraam. Production delays of
several months meant that the contract had to be renegotiated upwards by an
estimated $100 million. According to an Air Force spokesman, 'the contractor
gave us a success-oriented schedule that was too optimistic.'

A second reason why firms sometimes bid lower than their true expected
costs is that one contract often follows another. For example, a development
contract may be followed by a contract to produce the newly developed item. A
firm may bid low and possibly accept low profits on the development contract in
order to be in a sole-source position for the subsequent production contracts.
The firm can then exploit its monopoly power to earn high profits. This
tendency is reinforced by the fact that most development contracts, because of
the large risk associated with them, are cost-plus contracts, so that the true
expected costs have little relevance to the choice of how low to bid.

Cost overruns are a frequent source of popular concern about US military
contracting. According to one estimate, 90 per cent of the major weapons
systems procured by the US military cost at least twice as much as they were
originally expected to cost. Thus the cost of the F-111 aircraft increased from an
original estimate of $2.8 million per unit in 1962 to $14.7 million per unit in
1970. Not coincidentally, there were 1,500 negotiated changes in the F-111
contract during 1967 and 1968 alone, an average of two changes per day. These
changes resulted in a total cost increase of $1.5 billion.

The deputy secretary of defence said in 1983 that poor workmanship
added from 10 to 30 per cent to the cost of procuring weapons systems. Some of
the problems were as elementary as faulty soldering and incorrect colour-coding
of wires. The DOD's budget for the 1984-85 fiscal year outlined a 'wide-ranging
program' to improve quality and reduce maintenance expenses. Under this new
program, Pentagon inspectors examine the work being done in contractors'
factories, trying to catch flaws in manufacturing. The program also provides
incentives to contractors to upgrade their quality control. In addition, the
Pentagon has begun to enforce the quality-control provisions in its contracts
more strictly. In August 1984, the Navy refused, on the grounds of ‘'marginal
workmanship,' to accept delivery of Phoenix air-to-air missiles from the Hughes
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Aircraft Company and threatened to look for an alternative firm to build the
missile. The Navy withheld payments worth $45 million for three months, then
resumed full contract payments and began to accept deliveries again, on the
grounds that 'Hughes has been fully responsive in establishing corrective action
for the quality deficiencies that have been identified by the Navy.'

In 1983 Congress passed a law that requires the manufacturers of weapons
procured by the Department of Defense to guarantee that their products will in
fact work. The passage of the law was opposed by the DOD, which argued that
the department is better able to bear risks than are the contracting firms. The
DOD claimed that requiring the firms to bear risks by requiring weapons
warranties would raise the cost to the DOD of procuring weapons. (The DOD's
argument is valid if the contracting firms can be presumed to be risk averse: see
the general analysis in Chapter 2.)

4. FIXED-PRICE CONTRACTS AND COST-PLUS CONTRACTS

The fixed-price contract, while it has the disadvantages that it induces too little
bidding competition and requires the firms to bear all of the risk, has the
advantage that it provides strong incentives for cost control: the firm itself bears
the full burden of any cost overrun. This advantage can be lost if the contract is
badly administered, as has sometimes been the case in US military contracting.
Thus the practice of making frequent changes in the specifications of the project
can in effect convert a fixed-price contract into a cost-plus contract. Again, a
vaguely specified project, without precise, objective criteria for success, is
effectively a cost-plus contract even if it is nominally fixed-price. A textbook for
military-contract negotiators illustrates this point by advising firms always to
accept any research contract, even if it is fixed-price: Negotiate a statement of
work or specification so broad that delivery of the contract end item (usually a
feasibility report or at most a prototype) would be acceptable whatever may be
the result of the research. Who can challenge the effectiveness of a study,
system, model, or report? The report could be nothing more than a paragraph
indicating that the research reached a dead end not meriting the expenditure of
more funds' (quoted in Fox 1974: 237).

Military research and development spending in the United States
amounted to over $29 billion in 1984 (nearly one-third of total US research and
development expenditure). Research and development contracts are often,
though not always, cost-plus contracts, a choice that the DOD justifies on the
grounds that research and development involve considerable uncertainty. Profit
under a cost-plus contract is a function of the costs estimated before work starts
on the project; the contractor bears no risk and therefore has no incentive to
minimize costs.

The lack of such an incentive has a variety of bad effects: contractors fail
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to plan adequately, wasting money on false starts and dead ends; the firm assigns
its most qualified people to projects where performance determines profits, and
only inferior workers are left for the cost-plus project; overhead costs, which are
difficult for the government to monitor, are inflated; the contractor often
overestimates his technical capabilities or underestimates his costs, for he can do
so without penalty. Yet these problems are by no means a necessary
consequence of research and development contracting: the analysis in Chapter 3
showed that large uncertainty does not justify using a cost-plus contract, since an
incentive contract with a cost-share parameter of just less than 1 will virtually
eliminate the contractor's risk without eliminating his incentive to minimize
costs.

The Department of Defense routinely links contract prices to the inflation
rate. Increases in materials and labour prices during the production period are
reimbursed in accordance with Bureau of Labor Statistics price indexes, which
are established in the contract. Thus the risk of inflationary price increases is not
borne by the firm. For example, in January 1985 the Air Force negotiated a $439
million reduction in the price of its contract with Lockheed Corporation for the
production of fifty C-5B transport aircraft. The original contract, signed in 1982,
was a fixed-price contract totalling $7.8 billion. However, actual inflation rates
over the period of the contract were lower than the projected inflation rates on
which the original cost calculations were based. Hence the fixed price was
adjusted downwards. (See Chapter 3 for a discussion of contingent contracts.)

5. EXPERIENCE WITH INCENTIVE CONTRACTS

Incentive contracts first became widely used in US military contracting in the
early 1960s, in response to alarm about the magnitude and frequency of cost
overruns on cost-plus contracts. In 1961 less than one-sixth of all large military
contracts were incentive contracts; by 1980 the ratio had risen to one-third. It is
the current policy of the United States Navy to use incentive contracts for
shipbuilding. The production of most Department of Defense weapons systems
is carried out under incentive contracts. Cost-plus contracts are now mainly
limited to projects with large uncertainty, such as research and development
projects associated with new weapons systems and aerospace projects.
Experience has shown that cost overruns are much less frequent and much
smaller under incentive contracts than they are under cost-plus contracts. In
November 1984, Secretary of the Navy John Lehman stated that 'we are
achieving, through our procurement reforms, substantial underruns." However,
as the theoretical analysis pointed out, cost underruns do not necessarily imply
that the government has achieved substantial cost savings. Because the incentive
contract produces weaker bidding competition and requires the contractor to
bear more risk than does the cost-plus contract, the bid or target cost, in
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comparison with which cost overruns are computed, is higher under an incentive
contract than it is under a cost-plus contract.

In early 1985, Secretary of Defense Caspar Weinberger was advocating
the use of incentive contracts with a cost-share parameter of 0.5. The advantage
of incentive contracts, he was reported as saying, is that the contractors 'get a
somewhat higher profit, and we get a [weapon] for less money.'

Two types of incentive contract are used by the Department of Defense.
The fixed-price incentive contract sets an upper limit on the government's
payment; if the contractor's costs exceed this limit, the contract works like a
fixed-price contract. The cost-plus-incentive-fee contract, in contrast, has no
upper limit.

Since incentive contracts make payment depend on the contractor's cost,
there is a need for some auditing of firms' cost statements. Thus incentive
contracts are somewhat more costly for the government to administer than are
fixed-price contracts. However, they need not be as costly to administer as cost-
plus contracts. Because an incentive contract forces the contractor to bear part of
the responsibility for his own costs, it gives him less of an incentive to inflate his
costs than does a cost-plus contract. Thus, as we argued in Chapter 3, a
relatively low probability of audit is sufficient to deter cost padding under
incentive contracts. This conclusion is in fact in accord with Department of
Defense practice: the government does less auditing of firms with incentive
contracts than it does of firms with cost-plus contracts. To quote a Brookings
Institution study of US government contracting: 'A cost-plus-fixed-fee contract
... imposes upon the government the need to assure itself that the contractor's
operations are efficiently and economically conducted. This has meant elaborate
reporting requirements and auditing procedures that have been costly to the
government and irritating to business management. With the incentive contract,
the government has less need of such controls and some reduction in their
application has occurred. Further reduction is taking place as the government
applies its policy of relying more fully upon cost considerations. As incentive
contracts impose greater cost consciousness upon management, the government
is moving toward a reduction of its review and overhead audit controls' (Danhof
1968: 167-8).

The increasing use of incentive contracts by the Department of Defense
over the past twenty years demonstrates the success of this contract form. When
Robert S. McNamara was secretary of defence in the 1960s, he claimed that
using an incentive contract instead of a cost-plus contract resulted in average
cost savings for the government of 10 per cent. Given the large sums of money
involved, 10 per cent translates into a large dollar saving. Some observers have
suggested that this figure is too high, and the imperfect nature of the available
data means that no estimate can be put forward with complete confidence.
However, the simulations reported in Chapter 5 suggest that 10 per cent may
actually underestimate the savings obtainable from ceasing to use cost-plus
contracts.
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6. CHOICE OF THE SHARING PARAMETER

There is a sense in which military contracting experience in the United States is
of only limited relevance to an evaluation of the cost-saving potential of
incentive contracts. If a government is to achieve maximum cost savings, its
choice of a cost-share parameter—that is, its choice of the proportions in which
cost overruns will be shared between the government and the contractor—must
be optimal, If a fixed-price contract is not optimal in a given context, an
incentive contract, with some particular cost-share parameter, must be optimal.
There is no guarantee that an incentive contract with an arbitrarily chosen cost-
share parameter will perform better than a fixed-price contract or a cost-plus
contract, (Figures 5.1, 5.2, and 5.3 show how much higher the government's
expected payment can be if the government chooses the wrong cost-share
parameter.)

The value of the cost-share parameter used in US military contracts varies
between 0.5 and 0.9; 0.8 is typical. The government specifies the cost-share
parameter when it solicits proposals from potential contractors for target costs
and target profits. How is the cost-share parameter used in a given contract
determined? While information on this point is difficult to obtain, it appears that
the cost-share parameter is normally chosen in an unsystematic way. The
executive director for contracts in the Naval Air Systems Command of the
United States Navy makes this point: "While published literature on incentive
contracts provides some general guidance on allocation of cost risk on an
equitable basis, there is no known source of information that deals with
sensitivity analysis aspects of sharing arrangements to assist in award decisions'
(DeMayo 1983: 381).

Table 6.1 summarizes the history of construction of the SSN 688 class
nuclear attack submarine. Each submarine cost about $140 million in 1978 US
dollars. Only two shipyards, Newport News and Electric Boat, were equipped to
build this type of submarine. The ceiling price, the maximum amount the
government was required to pay the contractor, is given as a percentage of the
target or bid cost. As the third column of the table shows, the value of the cost-
share parameter varied considerably during the eleven years between the
awarding of the first contract and the awarding of the last contract. While there
was probably considerable uncertainty associated with the first contract, costs
must have become much more predictable over time. Consequently, all else
being equal, the cost-share parameter should have declined over time, as the
need for the government to bear some of the risk declined. While the sharing
ratio was smaller in 1981 than it had been in 1970, no regular pattern of decline
in the cost-share parameter is discernible in Table 6.1; indeed, between 1971 and
1975 the value of the cost-share parameter increased, even though the amount of
risk associated with the project was presumably declining. (However, all else



92 Government Contracting

TABLE 6.1
Cost shares in a series of US Navy shipbuilding contracts

Number Cost-share Ceiling

Date of ships parameter (o)  price (%) Contractor

02/70 1 0.70 125 Newport News

01/71 7 0.70 116 Electric Boat

01/71 4 0.70 111 Newport News

10/73 11 085 (%) 123 Electric Boat
0.70

08/75 5 095 (11%) 133 Newport News
0.85

09/77 3 0.80 135 Newport News

04/79 2 0.80 135 Electric Boat

08/81 3 0.50 130 Newport News

SOURCE: De Mayo (1983: 376, 383-4)

The amount of competition varied from contract to contract. In some
instances there was no bidding competition: the contract was simply negotiated
with one of the two qualified firms. In other instances, the competition was
extremely close. In 1979, for example, the closeness of the competition led the
winner, the Electric Boat Company, to submit a lower bid than the Navy had
expected. In this instance, Navy officials suspected the firms of indulging in
'gaming'—that is, in deliberately submitting a bid lower than the cost the firm
actually intends to aim for, so that a cost overrun is almost certain. Recall from
the theoretical analysis, however, that so long as the final payment to the firm is
directly related to its bid (that is, the parameter P is strictly positive) and the
cost-share parameter, o, is optimally chosen, then bidding below expected cost
will not increase the price ultimately paid by the government. Even if there will,
on average, be a cost overrun, the government's expected payment is minimized.
The reason why deliberate underbidding does matter in practice is the
government's willingness to change the terms of the contract: the firm 'buys in'
to the project by submitting an unrealistically low bid; it then recoups its losses
by persuading the government to renegotiate the contract because of unexpected
increases in costs. According to documents released in 1984 by Senator William
Proxmire, General Dynamics (which owns Electric Boat) submitted a claim
against the Navy in 1976 for increased costs on the 1971 and 1973 688
submarine contracts (see Table 6.1). The company based its claim on the
contention that construction of the submarines had been delayed because the
Navy had supplied unsuitable blueprints and ordered design changes. However,
there was evidence that delays were largely caused by Electric Boat's
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management problems: long drawn-out labour negotiations, understaffing, and
inadequate supervision of workers. By 1977, Electric Boat was reportedly losing
$15 million per month on the 688 project. To enforce its claim, the company
threatened to shut down the 688 program if it were not offered substantial
contract price increases. The Navy and General Dynamics then apparently co-
operated on the claim. According to the minutes of a February 1978 General
Dynamics board meeting, 'Representatives of the corporation are working
cooperatively with civilian representatives of the Navy, including Secretary
Claytor and Assistant Secretary Hidalgo, to develop a document that will present
the 688 picture and financial impact the program would have on the corporation
if relief is not provided. Preparation of the request has been complicated by the
fact that it cannot be based on the failing-business doctrine. A great deal of hard
creative work will be required to develop a convincing rationale acceptable to
Congress' (New York Times, 23 September 1984). Ultimately, in the face of
General Dynamic's threats to shut down the program, the Navy agreed to pay
$634 million above the original contract price for the 18 submarines.

According to the theoretical analysis, one of the determinants of the
optimal cost-share parameter in an incentive contract is the degree of the
contractor's risk aversion. If firms are heavily dependent on a single line of
business for survival, they are likely to exhibit some risk aversion. Military
contracts generate most of the revenue of some firms. For example, in 1983,
General Dynamics held nearly $6.8 billion worth of defence contracts; its annual
revenue was $7.1 billion. McDonnell Douglas held over $6.1 billion in defence
contracts; its annual revenue was $8.1 billion. (Comparisons of value of
contracts held and annual revenue are somewhat misleading, however, since
many of the contracts span several years.) The avoidance of risk is presumably a
feature of these firms' behaviour. The DOD routinely allows a higher negotiated
target profit to contractors who bear a higher financial risk: in other words, the
government acts as though it believes the contractors are risk averse.

As Table 6.1 indicates, the incentive contracts used by the Department of
Defense usually have a ceiling price as well as a target cost (bid); if costs rise
enough to hit the ceiling, the contract effectively becomes a fixed-price contract.
In practice, contractors often appear to be more concerned about the ceiling cost
than they are about the target cost. The incentive effects of the cost-share
parameter are often ignored. This may happen because the chosen sharing
parameter gives too small a part of any cost overrun or cost underrun to the firm.
A typical value of o under DOD incentive contracts is 0.8; that is, the contractor
pays only 20 cents for each dollar of cost overrun. This amount may be too
small to outweigh the contractor's benefits from inflating his costs (benefits that
he will realize, for example, in his private-sector business or his future DOD
business).

Empirical evidence suggests that the target cost (or bid) for incentive
contracts decreases as the cost-share parameter, @, increases (that is, as the
contract becomes closer to cost-plus). This outcome is in accord with the
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theoretical analysis in Chapter 3. It has also been found that ex ante profit rates
(based on target cost rather than actual cost) decrease as o increases. This
outcome too is in accord with the theory: the increase in bidding competition
and the decrease in the risk borne by the firm that accompany an increase in o
both result in a lower expected profit.

7. SUBCONTRACTING?

Although the large contractors, such as General Dynamics and McDonnell
Douglas, are the most visible firms in the US military industry, these firms
subcontract much of the actual work to smaller firms. Typically, 50-60 per cent
of the work on a weapons system is contracted out by the prime contractor. Thus
the US military industry has a two-tiered structure: an upper level of large
contractors and a lower level of smaller subcontractors.

The prime contractor is faced with a ‘make or buy' decision. The amount
of business contracted out by a large contractor fluctuates greatly from year to
year; generally it accounts for between 30 per cent and 70 per cent of the firm's
total business. These fluctuations allow the large firm to smooth its output over
time. When demand is high, the large firm contracts out much of its work. When
demand is low, the large firm does the work itself. (The opportunity cost of the
large firm's using its own labour force and machinery is lower when demand is
low.) Thus, according to some observers, the large contractors shift the risk from
demand fluctuations to the subcontractors.

Because the subcontractors are specialized in particular lines of business,
they frequently have lower production costs than the prime contractors.
However, because the Department of Defense's common use of cost-plus
contracts gives the prime contractor no incentive to hold its own costs down, the
prime contractor often chooses to do the work in-house when it would be less
costly to have a subcontractor do it.

Although the subcontractors face more risk than the large contractors,
there is evidence that subcontractors' profits are significantly lower than large
contractors' profits. There appears to be more price competition at the
subcontractors' level than there is at the prime contractors' level,

The issues that face a government in deciding how to write a contract with
a firm (as discussed in Chapter 3) have their equivalent in the issues that face a
prime contractor in deciding what kind of contract to offer to a subcontractor.
One study of DOD contracts found that in 85 per cent of the cases in which the
prime contractor had a cost-plus contract the subcontractors were working under
fixed-price contracts (including some research and development subcontracts)
(Gansler 1980).

2  The information in this section is dmwn from Gansler (1980: chap. 6).
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8. SUMMARY

This chapter has had two purposes: to illustrate some of the problems that arise
in govemnment/firm contracting and to show that incentive contracts, so far from
being just some theoretical abstraction, have been used successfully by a large
government agency.

It should be stressed, however, that it is not our purpose to advocate that
other government agencies merely imitate the US Department of Defense's use
of incentive contracts. To the contrary, this chapter has sought to demonstrate
the problems associated with the DOD's practice of choosing the cost-share
parameter arbitrarily. The theory in Chapter 3 showed that the optimal cost-share
parameter depends on several underlying parameters of the individual
contracting situation., The simulations in Chapters 4 and 5 illustrated the
practical implementation of the theory. The systematic procedure advocated by
this study is designed to approximate, as closely as possible, the theoretically
ideal contract.
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Ontario Contracting Rules

This chapter describes the Ontario government's rules covering contracting
procedures.! Some of these rules are given in the Ontario Manual of
Administration, which binds government ministries but not the provincial Crown
corporations.2

1. TENDERING CONTRACTS

The government agency either advertises for bids in the newspapers or invites
particular firms to submit bids. In the latter case, the invited firms are drawn
from a list maintained by the government agency. This list is required to be
open-ended, so that extra firms can be added to it at any time. The agency makes
a choice between using a public tender and inviting specific firms to bid in
accordance with its own internal purchasing procedures. When the agency does
not hold a public tender, it must request bids from at least three firms. If the
agency requests or receives fewer than three bids, it must document the reasons.

One or two examples of how specific agencies use these procedures are in
order. The Ministry of Government Services usually advertises projects by
public tender. Occasionally, however, it decides to call tenders by invitation. For
this purpose, the ministry keeps a list of contractors' names, from which it
chooses the bidders—there are usually six—on a rotating basis. Similarly, the
Ministry of Transportation and Communications advertises all tenders except
those for very specialized equipment, such as electronic weigh-scales or

1 We are grateful to Mr R. Ammstrong of the Ministry of Natural Resources, Ms V. Gibbons of the Management
Board of Cabinet, Mr J. Kryzanowski of Ontario Hydro, Mr D.E. Thrasher of the Ministry of Transportation
and Communications, and Mr A.W. Thurston of the Ministry of Government Services for supplying us with

information on contracting procedures.
2  The Organization for Econamic Co-operation and Development (1976b) has published a summary of all its
members' go P procedures. The reader interested in other countries' procurement policies

should consult this book.
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electronic traffic management systems, which can be supplied by only a small
number of firms. In such cases, the ministry invites bids from a list of qualified
suppliers. .

Before the government agency requests bids, it must develop objective
criteria for choosing the successful bidder. The bidding firms must be informed
what these selection criteria are. A bid is to be judged responsible if it meets pre-
established criteria for determining whether the firm would be capable of
carrying out the contract. These criteria might include a particular kind of
expertise, a demonstrated ability to meet target dates, and a given degree of
previous experience.

The envelopes containing the bids may not be opened until the designated
time. The bids are opened in public. The name and address of the bidder and the
amount bid are announced. Normally, the firm that submits the lowest
responsible bid is selected. If the lowest bid is not selected, the government
agency must document its reasons for rejecting the bid.

The Ministry of Transportation and Communications requires each bidder
to submit a deposit with the bid. The ministry returns the deposits after the
tenders are opened; however, the winning bidder’s deposit is forfeit if he fails to
enter into a contract after being notified of his bid's success.

The Ministry of Transportation and Communications requires the
contractor to sign a statement to the effect that 'The Bidder expressly warrants
that the prices contained in his tender whether as unit prices or lump sums, and
whether for transportation or supply of materials or for services, are quoted in
utmost good faith on his part, without any collusive arrangement or agreement
with any other person, or partnership or corporation. The Bidder expressly
represents that he is not party or privy to any deceit tending to mislead the
Ministry into accepting his tenders as a truly competitive tender whether to the
prejudice, injury or benefit of the Ministry.'

For certain professional consulting services, the agency does not have to
select the lowest responsible bid. Cost is only one of several selection criteria;
the others can include qualifications or expertise, previous experience and
performance, availability, previous share of ministry business, ability to deliver,
knowledge of local standards, proximity to the work site, understanding of
objectives, quality of the proposed approach, and any other criteria that the
agency considers appropriate. A project whose estimated cost is less than
$15,000 need not be tendered.

For technical consulting services (architects, accountants, engineers,
scientists, etc.), the government agency may, according to the circumstances, use
either competitive or non-competitive selection procedures. The competitive
selection procedures apply if the assignment is non-routine and investigative, or
if the fees for the required technical services vary among suppliers. The agency
may use the non-competitive selection procedures if the assignment is a clearly
defined one 'consisting mainly of the routine application of standard technical
methods leading to a predetermined end result' and if the fees for the required
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technical services do not vary significantly among suppliers. The agency may
also use non-competitive selection procedures if, in the opinion of the deputy
minister, the competitive selection procedure would result in unacceptable
delays in completing the project. If the agency follows the competitive selection
procedure, it solicits detailed proposals from at least three and, normally, not
more than six qualified suppliers. The proposals must contain the following: an
outline of the work to be done; a timetable for the completion of each stage of
the project; the names, qualifications, and experience of the staff to be assigned
to the project; per diem rates for each person involved; and an estimated total
cost, with a ceiling price if possible. If the agency uses the non-competitive
selection procedures, its selection committee must nominate at least three
qualified suppliers, rank them according to various relevant criteria, and forward
its recommendations to the deputy minister, who makes a selection 'with a view
to achieving an equitable distribution of Ministry assignments among qualified
suppliers.' The selection committee then negotiates an agreement with the
selected firm,

For any research and development project, the rules require the
government agency to compare the costs and benefits of contracting the work
out with those of doing it in-house. The agency must contract out the research
and development work unless there is a clear case for the agency's doing it itself.

Competitive proposals are not required for research and development
assignments with an estimated total cost of less than $15,000. For a project
expected to cost more than $15,000, the selection procedure is to send the
project specifications and a request for letters of qualification to possible
contractors. On the basis of the letters of qualification, the agency invites at least
three potential contractors to submit proposals. The agency must document its
reasons for the selection of the successful contractor. The agency may accept
unsolicited research proposals if the area of research is consistent with its
objectives and if the government's interests would not be better served by calling
for competitive proposals on the project.

Contracts for advertising and public relations services (or, as the Ontario
Manual of Administration calls them, in something approaching Orwellian
Newspeak, ‘creative communication services') are awarded competitively. The
competitive process consists of inviting not fewer than three and not more than
five advertising agencies to give presentations of their work before ministry
representatives. The criteria for selection include knowledge of the objectives
and the needs of the ministry, knowledge of the communications market,
evidence of a sufficiently high standard of creativity, past performance and
professional qualifications of the personnel, and such less objective criteria as
what the regulations call ‘personal chemistry.' Price does not appear to be one of
the officially required criteria.

Ontario Hydro's regulations state that ‘Ontario Hydro will purchase
without favouritism at the lowest overall long-term cost taking into
consideration vendor capability, the application of procurement strategy, and all
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relevant factors over the life cycle of the requirement.’ Also, 'Ontario Hydro will
allow any person or enterprise in Canada capable of supplying a satisfactory
product or service the opportunity of bidding on the Corporation's requirements
and in this regard the Corporation will not specify its requirements so as to
restrict competition.' Ontario Hydro may waive requirement for competitive
tendering in certain circumstances: when there is only a single vendor capable of
supplying the product or service (for example, proprietary spare parts); in order
to save time in emergency situations; where prices are regulated so that
competition could not affect the price; and in hiring consultants if the
consultants have demonstrated their abilities in past work for Ontario Hydro.
With a few specific exceptions, tenders for construction and for service
requirements are publicly advertised. Tenders for material are solicited by
private invitation from suppliers of demonstrated capability. Proposals for
consultant services are also solicited by private invitation. Publicly advertised
tenders are opened in public. Privately solicited tenders are opened in private:
the policy is not to let the firms know how many other firms have been
approached, or the identities of the other firms. The contract is awarded to 'the
bidder evaluated as offering the lowest cost and who is capable of supplying the
required material or services within the required time frame."

2. DOMESTIC PREFERENCES

In order to encourage 'Canadian firms to compete for government business
against foreign producers of goods and services,' the Ontario government has a
Canadian preference policy. The bidding firms are asked to state the amount of
Canadian content contained in their bids. Canadian content is defined as 'the
difference between the laid-down cost and the dutiable value of imported goods
or imported parts. Thus all values added in Canada, including labour, materials,
transportation, duty and taxes, and the Canadian suppliers' profit fall into
Canadian content.' The government agency then allows a price preference of 10
per cent on Canadian content. For example, if a bid with 100 per cent foreign
content is no more than 5 per cent lower than a bid with 50 per cent foreign
content and 50 per cent Canadian content, the higher bid will be accepted. (Table
9.1 in Chapter 9 provides some actual instances of such computations.) The
contract form of the Ministry of Government Services states that 'all material,
plant and equipment supplied for the work shall have the maximum possible
Canadian content.' For advertising services, Ontario government agencies may
consider only wholly Canadian-owned companies.

Ontario Hydro has a more stringent domestic preference policy than the

3 The foregoing description of bidding rules is drawn from the following: Ontario Manual of Administration,
pp. 3541 to 354-6, pp. 50-3-1 to 50-3-5, pp. 50-4-1 to 50-4-7, and pp. 50-9-3 to 59-9-6; Ontario Ministry of
Transportation and Communications (1977, 1983); Ontario Mansgement Board of Cabinet (1983); and
Ontario Hydro (1981-84, pp. SP2-1-3 10 SP2-1-8, SP3-5-1 1o SP3-5-8, and SP3-7-1 wo SP-7-4).
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Ontario ministries. It offers a 10 per cent price preference for Canadian content,
or 15 per cent when a foreign bidder receives subsidized financing. It accepts
bids from foreign firms only if two Canadian bidders cannot be found. Where
possible, it splits projects into two or more contracts, in order to increase the
opportunities for Canadian firms to compete with foreign firms. It offers a 3 per
cent price preference for Ontario content over non-Ontario Canadian content.

Although Ontario universities are not bound by the Canadian preference
policy of the Ontario government, a joint working group of the Council of
Ontario Universities and the Ministry of Industry and Trade has produced a set
of guidelines that favours Canadian companies. They apply to purchases of over
$10,000, although certain commodities are exempt. Like the Ontario
government ministries, the universities give a price preference of 10 per cent on
the basis of Canadian content. Individual universities decide for themselves
whether to follow the guidelines.

In 1981, the Office of Procurement Policy was instituted as a part of the
Ministry of Industry and Trade to administer the Canadian preference policy and
to work towards increasing the Canadian contents of the goods and services
purchased by provincial government agencies. It seeks to encourage Canadian
firms to bid on government contracts by supplying them with information about
opportunities to do business with public bodies and about tendering procedures.
It also monitors individual ministries’ compliance with the Canadian preference
policy. It has the right to recommend to Cabinet that preferences of more than 10
per cent be offered in particular circumstances.4

3. TYPES OF CONTRACT

The general policy of the Ontario government with respect to price quotations is
as follows: 'Only firm prices shall be solicited from potential suppliers.
Ministries shall not include terms permitting price escalation in bid documents
or in contracts. Ministries shall not reopen contracts to take into account
increased costs where the other terms and conditions of supply remain
unchanged. Failure of suppliers to meet the terms of contracts shall be dealt with
by means other than the renegotiation of prices.'

The Ministry of Transportation and Communications usually offers fixed-
price contracts. However, the price can be renegotiated either up or down if the
project’s specifications are changed after the contract has been signed. If, during
the course of the work, the contractor finds some way of changing the
specifications of the project that will lower its total costs, then the contract may
be renegotiated. The firm's incentive to discover cost-reducing changes in the
project’s design is that it shares in the resultant savings, usually on a fifty-fifty
basis. Significant savings have been achieved in this way in urban freeway

4 On the Onurio domestic preference policy, see Ontario Ministry of Industry and Trade (1983).
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construction. (Note, however, that this arrangement is not an incentive contract:
it is a fixed-price contract with a provision for renegotiation of the fixed price if
the project’s specifications are changed.)

The Ministry of Transportation and Communications uses cost-plus (or
‘force-account’) contracts 'where it is impractical to negotiate a price or where
agreement cannot be reached on a price for approved extra work.'! Work
performed on a cost-plus basis is supervised by a ministry official, who keeps
daily work records reporting the amount of labour, materials, and equipment
used; each day's record must be signed by a representative of the contractor.

The Ministry of Government Services uses fixed-price (or 'lump-sum’)
contracts for most purposes. An exception to this rule is the occasional project
for which the construction-management approach is appropriate. The
construction-management approach involves hiring a construction manager,
usually at the design stage of a project, to advise on construction techniques,
costs, and the availability of labour and materials. The ministry uses this method
in three kinds of situations: when the project is complex, where tight scheduling
is necessary, and when the project is not fully defined at the outset and its
specifications will be modified during the course of construction. The advantage
of the construction-management method is its flexibility: rather than having to
await the completion of the project’s drawings and specifications and then offer
a single fixed-price tender, the ministry can offer a sequence of smaller contract
packages as the project proceeds. The companies that undertake construction
management include both general construction contractors and specialized
construction-management companies. The ministry maintains a list of
construction managers. For any particular project, some firms chosen from this
list are asked for quotations on a fee and salary basis. The ministry then selects
one firm to manage the project, which proceeds on a cost-plus basis.

For professional consulting services, the Ontario ministries use cost-plus
contracts. More specifically, the contract specifies the per diem rate to be
charged for each individual working on the project, but the number of days to be
worked is not specified and therefore neither is the final total cost. If there are
published fee schedules established by recognized professional associations, the
per diem rates are normally set in accordance with these schedules. The contract
states an estimated total cost and, where possible, a ceiling price as well.

Before a government agency contracts for technical consulting services or
management consulting services, it must ensure that the assignment is properly
defined. This means that 'the requirements of the assignment' must be
'‘documented and clearly understood' and that 'the supplier's output can be
measured against defined objectives.'

Contracts for advertising and public relations services are awarded either
for a single project (on a cost-plus basis) or by an agency agreement, which is a
long-term contract (up to three years in duration) to provide some or all of the
advertising and public-relations services required by a ministry. During the term
of an agency agreement, the ministry may commission projects without further
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competitive selection. The performance of an advertising agency under a multi-
year contract is reviewed annually. The goals and measurement criteria for
projects are written into the contract. The cost-plus contract works as follows:
the agency charges the ministry on a fee-for-service hourly basis when it is
invited by the ministry to discuss new projects; consultation fees for assigned
projects are written into the project budget; the agency charges the ministry cost
plus a fixed percentage of cost to cover the expenses of placing advertisements
in any communications medjum; transportation and other expenses are covered
by the ministry.

As we noted in Chapters 2 and 3, contract performance will improve (from
the point of view of both the government and the firm) if some sources of
uncertainty can be eliminated. That inflation is a removable source of
uncertainty is taken into account by Ontario Hydro's regulations: In recognition
of the uncertainties concerning trends in the costs of labour and materials in
long-term contracts ... Ontario Hydro will enter into a contract with prices
subject to escalation provided that the value of the contract exceeds $200,000
and delivery extends beyond one year from date of tender.' The price escalation
is based on an official Statistics Canada industry price index. Also, payments for
contracts that have a significant import component, and that are therefore
affected by fluctuations in the exchange rate, may be adjusted in accordance
with the exchange rate.

If Ontario Hydro judges that it is put at risk because a prospective supplier
isin asdoubtful financial condition, it may require the firm to post a performance
bond. '

4. CONTRACT PROVISIONS

The decision to audit cost claims on a cost-plus contract is made by the
individual ministry. Any claim about which there are questions is likely to be
audited.

Both the Ministry of Government Services and the Ministry of
Transportation and Communications give contractors a pecuniary incentive to
complete the work on time. This is done by paying each month 90 per cent of
the value of the work so far completed (this value computed proportionately to
the total value of the contract). The balance owing under the contract is paid
when the project is complete and the ministry has judged that the quality of the
work conforms to the terms of the contract,

Although the contracts for construction awarded by the Ministry of

5 The rules goveming contract form are described in the following: Oaterio Manual of Administration, pp.
35-7-1 w 35-74, pp. 50-3-1 to 50-3-5, and pp. 504-1 to 50-4-7; Ontazio Ministry of Transportation and
Communications (1982a); Ontario Ministry of Government Services (1983); Ontario Management Board of
Cabinet (1983); and Ontario Hydro (1981-84, pp. SP3-106-1 to $P3-106-3 and SP3-7-2). The federul
govermment's rules about professional consulting contracts are similar; see Treasury Boerd of Canada (1980).
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Government Services are usually fixed-price contracts, they are written in such a
way that some risk is borne by the government. The specifications of the project
describe the soil conditions at the work site. If the actual soil conditions differ
significantly from the description, and if the contractor demonstrates that he had
incurred unforeseen extra costs as a result of this difference, then the ministry
will make an extra payment to compensate for these costs. Conversely, if the
ministry judges that a difference in soil conditions results in a saving in the
contractor's costs, it can reduce its payment to the firm.

At any stage in the course of a project, the Ministry of Government
Services may inspect the work. Any work judged by the ministry not to conform
with the contract must be replaced at the contractor's expense. If the ministry
decides that it is not expedient to replace the work, it deducts from its contracted
payment to the firm an amount equal to the difference between the value of the
work defined in the contract and the value of the defective work. The ministry's
ultimate sanction against work of poor quality is termination of the contract. It
can take this step if the contractor neglects to pursue the work diligently or uses
substandard materials or insufficiently skilled workers. After termination, the
work is completed by whatever means the ministry deems expedient, at the
contractor's expense. The Ministry of Transportation and Communications has
similar termination procedures.

The contracts issued by the Ministry of Transportation and
Communications contain liquidated damage clauses. If the project is not
completed on time, the contractor pays the government a specified sum for each
day's delay. The amount of money to be paid is written into the contract: it is an
estimate of the actual loss or damage to the ministry resulting from the delay.

The Ministry of Transportation and Communications has a system of
qualification procedures designed to ensure that any firm that submits bids is
financially and technically capable of performing the work. Once a year,
potential contractors submit to the ministry financial statements, statements of
their relevant experience, and descriptions of the equipment owned by their
firms. On the basis of this information, the ministry gives each firm a rating.
This basic rating is a numerical summary of the information. The basic rating
may be adjusted after the firm has completed work for the ministry. If the quality
of the firm's work is unsatisfactory, the ministry lowers its rating; the amount of
the reduction depends on how poor the work was, the extent of the contractor's
responsibility for the poor quality of the work, and the frequency of work of
poor quality. When a project is advertised for tender, the advertisement includes
a statement of the minimum rating a firm must have in order to be allowed to
submit a bid. In this way, the firm is given a direct incentive not to do work of
poor quality: poor work lowers the firm's chances of receiving a contract from
the ministry in the future,

When a firm under contract to supply technical consulting services
completes an assignment, the government agency must prepare an evaluation of
the firm's performance. The evaluation is retained for three years, and other
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government agencies have access to it. This measure may provide firms with
some incentive to avoid work of poor quality (Ontario Ministry of
ion and Communications 1982a, b; Ontario 1976-83).

In 1977, the Ontario legislature passed new audit legislation defining the
role of the provincial auditor in the government's financial control process. The
provincial auditor annually tables in the legislature a report on a wide range of
financial matters. Part of the power of the provincial auditor comes from the
publicity that follows the publication of his annual report, in which he can
exercise considerable discretion in choosing which matters to single out for
comment. The report assesses the 'economy, efficiency, and effectiveness’ of a
government agency's programs: it addresses such questions as whether a
particular activity needed as much money as was actually spent on it, whether
the inputs used in an activity were justified by the resulting outputs, and whether
the government agency had adequate procedures for evaluating the extent of a
program's success. In addition to preparing his annual report, the provincial
auditor is required to audit the financial statements of government agencies. A
further function of the provincial auditor is to investigate specific matters at the
request of the legislature or the cabinet. The provincial auditor is empowered to
examine individuals under oath about matters related to such special
investigations. At the invitation of the legislature's Public Accounts Committee,
the provincial auditor may attend the committee's meetings in order to provide
assistance to the committee. There is a Board of Internal Economy, a committee
of the Ontario legislative assembly, to audit the provincial auditor.6

Contractors are required to pay any sales taxes imposed on the inputs they
use in government projects. The Retail Sales Tax Act regards the firm as the
consumer of any equipment or supplies acquired in the ordinary course of its
business. Thus the tax payable by the contractor must be included in the contract
price (Ontario Ministry of Transportation and Communications 1982a; Ontario
Ministry of Government Services 1983),

6  On the audit legislation of the Ontario govemnment and the functions of the provincial suditor, see Denham
(1978).
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Ontario Contracting Practices

The sums paid to private firms by Ontario government agencies are very large:
in 1981-82 private firms received a total of $9 billion from the provincial
government, provincial crown corporations, municipal governments, and the
public health and education agencies. The biggest spenders among the
government ministries are the Ministry of Government Services, which provides
centralized purchasing for the Ontario government agencies of accommodation
facilities and other goods and services and spends about $45 million annually on
supplies and equipment and about $160 million on services; the Ministry of
Transportation and Communications, whose annual purchases of $102 million
worth of supplies and equipment and $92 million worth of services are used
mainly on construction and maintenance of highways; and the Ministry of
Natural Resources, whose annual expenditure of $54 million for supplies and
equipment and $100 million for services goes to outdoor recreation facilities,
resource development, and the conservation of public lands. Ontario hospitals
spend over $700 million on goods and services each year, and the publicly
funded education sector's annual expenditure on goods and services is more than
$1 billion. At the end of 1983 a single crown corporation, Ontario Hydro, had
$2.1 billion in outstanding commitments for equipment, materials, and services.!

This chapter applies the theoretical analysis developed earlier to the
Ontario government's experience with contracting, pinpointing some of the
pitfalls associated with government/firm contracts.

1. BIDDING COMPETITION

The rules laid down by the Ontario government in the Ontario Manual of
Administration require its agencies to select contractors by inviting sealed-bid

1  Ontario Ministry of Industry and Trade (1983); Ontario Hydro (1983), The figures apply to 1981-82 unless
otherwise stated. For more details on spending by Ontario govemment agencies, see Ontario Ministry of
Treasury and Economics (1983a, b, c).
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tenders and choosing the lowest responsible bid. The process is open in the
sense that, on the specified day, the bids are opened in public and the bids are
announced. The theoretical analysis presented earlier supports this arrangement
as being the appropriate way of selecting the contractor. There are three
advantages to sealed-bid tenders. First, provided that the final amount paid to the
firm is related to its bid, the lowest bidder will be the firm with the lowest
expected costs for the particular project. Second, the public opening of tenders
makes it difficult for firms and government officials to carry out any under-the-
table deals. Third, the use of sealed-bid tenders generates lower bids than do
other tendering mechanisms, such as having an auctioneer call bids openly. In
view of these advantages, we support the existing Ontario tendering process and
recommend that no change be made in it.

The appropriate tendering procedures are not always followed. Some
observers claim that cabinet ministers and senior bureaucrats use the awarding
of contracts as a form of patronage. Thus the chairman of Ontario Parliament's
Public Accounts Committee has cited cases of improper contracting by the
Ministry of Industry and Trade, the Ministry of Agriculture and Food, the
Ministry of Citizenship and Culture, the Ministry of Government Services, and
the Ministry of Tourism and Recreation. Contracts with values up to $600,000
were awarded untendered, in breach of the Ontario government's rules (London
Free Press, 1 March 1984).

In 1982-83, the Ministry of Government Services awarded untendered
eight successive contracts to Allan W. Foster and Associates Limited for the
development and implementation of a manpower planning system for the
ministry. Each of the eight contracts was worth less than $15,000, but their total
value was $81,300. The purpose of this division of the project into many small
contracts appears to have been to circumvent the Ontario Manual of
Administration, which requires tendering for management consulting contracts
worth more than $15,000 (Ontario 1983).

The provincial auditor's Annual Report for 1983 cited irregularities in the
hiring of consultants by the Ontario Waste Management Corporation. The
corporation retained a consulting firm for $31,000 to prepare job descriptions for
the corporation's employees. The provincial auditor found that 'no competitive
bids were obtained from other suppliers. We understood that the consulting firm
was recommended by a member of the Corporation's Board of Directors.'
Another consulting firm was engaged for $110,000 to 'establish the rationale for
facilities system selection.' The provincial auditor noted that 'the firm was hired
without obtaining competitive bids from other suppliers. We understood that this
firm was recommended by one of the Corporation's employees.’ The provincial
auditor also noted three other instances in which this corporation offered
contracts without inviting tenders (Provincial Auditor of Ontario 1983: 156-7).

The cases cited here are of interest not just because rules were broken, but
because of the practical effects of this rule-breaking. In each of these cases, there
was no bidding competition. An absence of bidding competition tends, for two
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reasons, to raise the cost of a contract to the government. First, since only one
firm bids, there is no guarantee that the lowest-cost firm receives the contract;
competitive bidding reveals the firms' relative expected costs. Second, even if
the lowest-cost firm is chosen, there is no downward pressure on the price the
firm negotiates with the government, as there would be if the firm faced
competition for the job. Thus, as was shown in Chapter 4, an absence of bidding
competition can substantially raise the price to the government of a project.

It is the role of the Management Board of the cabinet, the Public Accounts
Committee, and the provincial auditor to detect improper tendering procedures.
We shall not discuss this question in the present study.

As a rule, tenders are publicly advertised. Occasionally, however,
government agencies invite bids from a few selected firms. The long-term
relationship between the government agency and particular firms that develops
through the latter procedure has both its benefits and its costs.

The benefits are that the government officials know which firms are
capable of undertaking particular tasks and which are likely to be the least
expensive. A firm that is on a list of potential invitees has an incentive not to do
inferior work: work of poor quality might result in the firm's being struck off the
list and losing its opportunities for future profitable government contracts.

The major cost of the procedure of inviting firms to bid is that the
government officials might unconsciously start acting in the interests of the
firms. This idea is similar to George Stigler's theory of economic regulation: 'As
a rule, regulation is acquired by the industry and is designed and operated
primarily for its benefit' (Stigler 1975: 114). In other words, the regulatory body
tends to be captured by, and to become the instrument of, the regulated firms,
reversing the putative order of things. For example, an air transport regulatory
body will typically make decisions that benefit the airlines rather than
consumers. Stigler further noted that one of the major public resources
‘commonly sought by an industry is control over entry by new rivals' (ibid.,
116). If the firms can use the regulatory body to restrict entry, they can eamn
large profits without having to worry that the profits will attract new entrants to
the industry who will compete the profits away. A similar potential for
misdirected decisions may be present when a govemment agency regularly
awards contracts to the same small group of firms: it may confuse the interests
of these firms with the interests of the public. The firms may be able to abuse
the trust they have built up with government officials by doing good work in the
past.

For this reason, the Ontario government is to be commended for having
set up the Office of Procurement Policy. While the primary purpose of this body
is to administer a government policy of giving preference to Canadian firms, it
has a secondary purpose of encouraging Canadian firms not normally engaged
in government business to seek government contracts. The fact that the office is
a separate agency that does not offer contracts itself reduces the likelihood that it
will fall into the trap of fostering the interests of a particular industry. Because
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the office does not deal with a single group of firms, it can take an overall view
of contracting questions.

As we suggested in Chapter 4, one way of increasing the number of
bidders is to split projects into subprojects. Ontario Hydro takes this idea one
step further by allowing the bidding firms themselves to suggest how to split a
project: a firm can submit a bid that is conditional on the project's being split in
a particular way. Thus Ontario Hydro uses the firms' knowledge to find the
natural points at which projects can be split; these natural splits might be based,
for example, on technical grounds or on volume grounds.

When a project is being repeated, the government can achieve some
economies by having the same firm do the job each time: designs do not have to
be redrawn, specialized skills do not have to be relearned, and existing tooling
can be reused. Opportunities for such economies occur, for example, when the
project is the duplication of a large nuclear or fossil-fuelled power station. The
disadvantage of using the same firm is that, after the first project has been
completed, the firm is in a sole-source position: it could use its monopoly power
to drive up the price.

Ontario Hydro has a policy designed to secure the advantages of
duplication without the disadvantages. This policy makes use of the fact that if
the project was tendered competitively the first time the bidding competition
would have kept the price down, giving Ontario Hydro some idea of the true
costs of the project. The supplier therefore runs the risk of losing the contract if
during the negotiations for the second project he asks an unduly high price.
Hydro expects that the asking price for the second project will be lower than the
price for the first project, reflecting the economies from duplication. However, it
also recognizes that general inflation may have raised prices between the
awarding of the first contract and the negotiations for the second contract
(Ontario Hydro 1977).

According to the theoretical analysis, competition in bidding will drive
down the expected price paid by the government as long as the bidders have
different expected costs. Only if all bidders have the same expected costs is
bidding competition inconsequential. According to the theory, a firm will bid the
higher the higher are its expected costs: thus the fact that for any actual project
there is almost always a range of bids is evidence that firms usually do have
different expected costs, and that therefore competition in bidding matters. An
apparent exception to this rule occurs when the firms in question provide
technical consulting services for which the fees are set by a professional
association. Since the relevant firms will all have the same accounting costs, the
Ontario Manual of Administration recommends that government agencies use
non-competitive selection procedures in such cases.

It is an error, however, to conclude that the theory justifies using non-
competitive selection procedures when consultants’ fees are identical. As we
explained in Chapter 2, the relevant costs are not accounting costs, but economic
costs. One of the factors that determines how low a firm will bid is the extent of
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the firm's altenative opportunities. Even if all firms have the same accounting
costs, because fees are set by a professional association, they will usually not
have the same economic costs: the firms will differ in their opportunity costs
because they have different alternative opportunities in their private-sector and
other public-sector business. Thus there remains a role for competitive bidding,
which will reveal the firm with the lowest opportunity cost; that is, the firm that
is willing to do the work for the lowest price. (As we noted earlier, however, if
the contract is cost-plus, as technical consulting contracts usually are, then the
contractor’s ultimate profit is not related to the costs he incurs; consequently
competitive bidding does not reveal which firm has the lowest economic costs.
Given a cost-plus contract, non-competitive selection procedures are no worse
than competitive selection procedures. But, as argued before, the cost-plus
contract cannot be the optimal contract.)

Ontario Hydro has developed a clever and simple way of dealing with the
problem of few bidders. Hydro's policy is to keep the number of bidders secret.
The firms will base their bids on the number of bidders they expect to
participate. Thus if there are fewer bidders than the firms expect, their bids will
be lower than they ought to be. By the same token, if there are more bidders than
the firms expect, their bids will be higher than they ought to be. Ontario Hydro
derives its advantage from the fact that increasing the number of bidders brings
diminishing returns to the principal. The advantage to the principal of there
being extra bidders is reduced when the number of bidders is high. Thus the
savings to the principal from the firms' bidding as if there were more bidders
than there are exceed the costs to the principal of the firms' bidding as if there
were fewer bidders than there are. This policy is recommended when there are
often very few bidders and the bidders are risk averse. (We develop this
argument in detail in McAfee and McMillan [1987a].)

The greater is the number of firms submitting bids, the greater is the
bidding competition and therefore the lower is the expected cost of the project
for the government. Again, however, there is a diminishing-returns effect: the
greater is the number of bidders, the smaller is the effect of one extra bidder on
the government's expected payment. One realistic aspect of the bidding situation
not included in the theoretical model is the fact that evaluating bids is a costly
process for the government agency, especially if the bidding is for technical
consulting services, in which case the capability of each bidder must be
evaluated in several dimensions, or for projects where competition is over
design as well as price. Thus there is an optimal number of bids, a number that
represents a balance between the benefits of increased bidding competition
(which reduces the government's expected payment) and the costs of evaluating
extra bids. (We address this question in McAfee and McMillan [1987b].)

2. COLLUSION IN BIDDING

The theory developed in Chapter 3 assumed that the bidders behave non-
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cooperatively: there is no collusion among the bidders. The theory applies even
when collusion does exist—but then the outcome is as if there were only one
bidder, rather than the several bidders ostensibly present. That is, collusion
eliminates the bidding-competition effect. )

How much collusion occurs in the Ontario context is not an easy question
to answer. To the extent that collusion is successful, it is, by definition, not
observed by anyone outside the industry. Collusion is observed only when it
breaks down. Nevertheless, collusion does not appear to be a serious problem in
Ontario government/firm contracting.

However, examples of collusion do exist.2 Firms that produce metal
culverts for drainage have a long history of price fixing. The main purchasers of
culverts are municipal, provincial, and federal governments. In 1974 the
Supreme Court of Ontario convicted ten metal-culvert firms of price-fixing and
fined them a total of over a half-million dollars. The firms had formed an
association, the Canadian Steel Pipe Institute, ostensibly to encourage the use of
metal rather than concrete pipe, but really to raise prices by eliminating
competition. The firms co-ordinated their prices by following an open pricing
policy. Each firm printed its price list and made it available to all of its
customers and competitors. This measure was intended to equalize prices across
firms; because price competition was eliminated, the prices were equalized at
high levels. As a result, a number of the firms submitted identical bids on
tenders to the Department of Highways of Ontario and to Ontario municipalities,
although previously their bids had been dispersed. Remarkable precision was
achieved: in one sealed-bid tender to a local government, all nine bids were for
$6,009.15. It is noteworthy that it was not the conviction for price-fixing that
ended the collusion. In 1967, seven years before the conviction, a2 new supplier
of metal culverts refused to conform to the collusive pricing policy. As a result,
competition among the firms resumed. This example illustrates the general
proposition that cartels tend to be destroyed by their own success: the high
profits from collusion attract new entrants to the industry and the profits are
competed away.3

A second instance of collusion in government/firm contracting occurred in
Windsor, Ontario, in 1963-64. Four ready-mixed concrete firms published
identical price lists and agreed not to offer discounts. As a result, the firms made
identical bids in municipal tenders. The first breakdown of the collusion
occurred when, in a City of Windsor tender, one firm offered the city an
extended payment term, contrary to the collusive agreement. When the local
newspaper reported that, although all of the bids were identical, the city had
accepted this firm's bid because of its extended payment term, the firm's
collaborators became aware of its departure from the collusive agreement. This
example illustrates a second common source of cartel breakdown: each
participant in a cartel has a short-run incentive to undercut the agreed-upon

2  The following information comes from Green (1980: 109-13)
3 For a discussion of the role of new entrants in dismantling collusion, see McMillan (1986).
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collusive price. In the case of the Windsor concrete firms, the one firm's
cheating did not in fact destroy the price-fixing arrangement. The collusion was
finally eliminated when in 1966 the four firms were found guilty of price-fixing
by the Supreme Court of Ontario.

Identical bids should warn the government that the firms may be acting in
collusion. (Identical bids are not definite evidence of collusion, however:
according to the theory developed in Chapters 3 and 4, in the unlikely event that
all of the firms have identical expected costs, they will all submit the same bid.)
However, collusion may also take forms that are more difficult for the
government to detect. For example, firms may arrange to take turns being the
low bidder. The firms decide in advance which of them will win any particular
contract; the other firms then submit higher bids in order to maintain the illusion
that bidding competition exists. The low bidder bids high enough to give himself
a generous profit.

The classic example of such a cartel strategy is the electrical-equipment
manufacturers' conspiracy in the United States in the 1950s. The firms derived a
large proportion of their sales from sealed-bid tenders to publicly owned
electrical utilities. One of their schemes for rotating the winning of contracts
while maintaining the appearance of competition was based on the phases of the
moon. A given phase of the moon was the signal that it was a particular firm's
turn to be the low bidder. That firm computed its bid by subtracting a fixed
percentage from a list price previously determined by the cartel members. The
remaining firms deliberately submitted higher bids. This price-fixing conspiracy
was broken up by the Antitrust Division of the Justice Department in 1959,
Fines were imposed on the participating firms, and some of the firms' executives
went to jail.

Colluding industries sometimes switch from identical bids to rotating-bid
strategies if the persistence of identical bidding has aroused the suspicion of the
government purchasers. The following extract from a letter written by an
executive of one firm to an executive of another firm was quoted in a 1953
Department of Justice study of identical bidding in the Canadian electrical wire
and cable products industry: 'It has been suggested by our friends that in view of
the fact that the Purchase Board in Ottawa may become too inquisitive in respect
to agreed prices being quoted for the Department of National Defence, prices
should be staggered. In other words, the business should be allocated’ (quoted in
Mund 1960: 162).

The electrical-equipment conspiracy shows that there is one drawback to
the open tendering system (to be weighed against its previously mentioned
advantages). The public opening of bids with full disclosure of each bidder's
price and specifications means that cartel members quickly learn of any attempt
by a firm to undercut the cartel price. They can then retaliate against the price-
cutter, perhaps by starting a price war in some related market. This threat of
retaliation might be enough to deter any potential price-cutter from actually
going ahead with a price cut. The threat of retaliation, therefore, might make it
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retaliation might be enough to deter any potential price-cutter from actually
going ahead with a price cut. The threat of retaliation, therefore, might make it
possible for the cartel to persist. It is the open tendering system that makes such
threats viable: obviously the cartel members could not retaliate against price
cutting if they could not observe it.4

Again, the effect of collusion is to eliminate bidding competition. Table
4.1 provided some indication of the quantitative importance of the absence of
bidding competition: using data from US military contracts, the table compared
the costs of projects that had been let with bidding competition and the costs of
identical projects that had been let without competition. The contracts let
without bidding competition cost the government twice as much on average as
the contracts let with bidding competition.

3. INCENTIVES FOR COST CONTROL

Politicians, editorial writers, and others often express alarm about the size and
frequency of cost overruns in government projects. One of the lessons from the
theoretical analysis of this study is that such alarm may be misplaced: persistent
cost overruns do not necessarily imply mismanagement by the government.
Efficient contract management by the government would ensure that the total
payment by the government to the contractor is minimized. The size of a cost
overrun is not, in itself, of any significance; what matters is the total cost to the
government. The theory developed in Chapter 3 showed that cost overruns can
occur repeatedly, and yet the government can be minimizing its expenditures.

Nevertheless, cost overruns often do indicate a failure to minimize
expenditure. Thus cost overruns under cost-plus contracts are symptomatic of
the fact that a cost-plus contract provides no incentive for the contractor to exert
effort to keep costs low or refrain from artificially inflating his costs.

We have already mentioned cost overruns for US military contracts.
Canada has its own example of escalating costs for a military contract. In 1953
Avro was awarded a $27 million contract to build two prototypes of the Arrow, a
fighter airplane. In 1959, with five planes completed and six more on the
production line, the project was scrapped; $450 million had been spent (London
Free Press, 27 February 1984). Cost overruns are not confined to military
contracts. Ontario Hydro's construction of nuclear generating plants was, in its
early stages, especially subject to cost overruns. For example, Plant B of the
Bruce Heavy Water Plant was projected, in 1973, to cost $285 million. Its actual

4  On rotating-bid strategies by carels, see Comanor end Schankerman (1976). On the electrical-equipment
conspiracy, see Koch (1980: 423-4). On the use of retalistory strategies by firms to maintain collusion as an
equilibrium, sec McMillan (1984, 1986). Howeves, if the firms cannot observe the others’ actions, collusion
may bresk down (Stigler 1964; Porter 1983; Robson and McMillan 1984). For more on the techniques of
collusive bidding and govemment policies to counter collusion, see the Organization for Economic Co-
operation and Development (1976a).
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million; the actual cost of the completed half of the project was $419 million
(McKay 1984: 62-3).5

To some extent, these cost overruns reflect the lack of incentives for cost
control in cost-plus contracts. It is not unknown for firms in Ontario to pad their
costs, either by doing work of the required quality but overcharging for it, or by
doing work of a quality lower than that upon which the contract price was based.
For example, at Ontario Hydro's Bruce Heavy Water Plant B 'snow removal
costs for two winters totalled $4 million, although equipment was supplied free
by Hydro; spending on temporary roads, power and accommodation was

projected at over $100 million; a construction company could only account for
half of the 1.2 million cubic yards of back-fill it purchased; ... productivity
levels dropped below 50 percent and the data were manipulaled to conceal the
problem’ (McKay 1983: 62). The Ministry of Agriculture and Food paid over
$34,000 for computer programming under a contract with a public accounting
firm. The resulting system was unreliable; it was later replaced by a
microcomputer programmed by a summer student, Under the same project, the
firm billed for work performed primarily by accountancy student trainees at
rates of $35 to $55 per hour; moreover, the number of accountants assigned to
the project 'was often disproportionate to the actual work available' (Provincial
Auditor of Ontario 1983: 150-2).

Similar in its effect to cost inflation is a contractor's deliberate failure to
meet the project's specifications. By producing an output of a quality lower then
the quality required under the contract, the firm can lowers its costs and, on a
fixed-price project, raise its profits. This problem has been stressed by the
provincial auditor: 'In the course of an audit of the Ministry [of Government
Services], we examined the extent to which economy and efficiency were
observed in the construction of government-owned accommodation. We
reviewed a number of projects which had experienced delays, ranging from
several months to several years, or had been completed but were deemed
unsatisfactory in that they were nonfunctional or dysfunctional' (ibid., 51).

Under a cost-plus contract, the amount paid to the contractor depends on
the costs he actually incurs. Since the government cannot perfectly monitor the
contractor's costs, it is forced to rely on the contractor's own statement of his
costs. To guard against the occasional fraudulent firm, the government audits
some such cost claims,

While an unsatisfactory output may be the fault of the firm, it may also be
the result of inadequate initial project design by the government agency.
According to the provincial auditor, poor design specifications are an important
source of excessive costs to the government: 'Designs and specifications which
do not fully describe all requirements of projects attract bids in amounts
insufficient to fulfil actual requirements of the projects. To complete the

5 These cost ovexruns, large as they are, are dwarfed by those experienced elsewhere. Nuclear power plants in
the United States have been subject to cost ovemnns totalling in the billions of dollars; for some plants the
final cost has been mare than twelve times the original estimate (New York Times, 26 February 1984),
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projects, it is then necessary to issue change orders involving extra costs which
are not subject to the competitive bidding process. This places the Ministry in a
captive position with the contractors and may result in significantly increased
costs of the contracts' (ibid., 52). In other words, inadequate project design
exacerbates the incentive problem by making it easy for contractors to inflate
their costs.

Inadequate project design can occur in any type of project. It is especially
a problem, however, in contracting for consulting services. As we noted in
Chapter 7, the Ontario Manual of Administration requires that, before a
consulting project is tendered, 'the requirements of the assignment are
documented and clearly understood' and 'the supplier's output can be measured
against defined objectives.' Since the output of a consultancy project is
information, it may be difficult to state at the outset sufficiently precise criteria
for success or failure of the project.

4. GOVERNMENT MORAL HAZARD

The theory developed earlier presumed that only firms act in bad faith, either by
padding their costs or by failing to seck savings in costs. However, there can be
moral hazard on the government's side as well. Some businessmen see
government work as a source of red tape and time-consuming paperwork,
capricious decisions, and delayed payments. These problems are seen by the
businessmen as being more prevalent in small municipalities and in the smallest
federal or provincial agencies than in large federal or provincial agencies with
well-established contracting procedures (Globe and Mail, 22 May 1984).

The provisions of some government contracts do seem to be one-sided,
giving at least the potential for moral hazard on the side of the government
agency. For example, the standard construction contract of the Ministry of
Government Services contains the following sentences: Delay by the Minister in
making payments when they become due and payable shall be deemed not to be
a breach of Contract by the Minister. Such delay shall entitle the Contractor to
interest on any amount more than thirty (30) days overdue at the rate established
by the Treasurer of Ontario. 'Should the amount now voted on by the Legislature
be at any time expended previous to the completion of the work now contracted,
the Contractor shall not be entitled to any further payment for work done until
the necessary funds shall have been voted by the Legislature' (Ontario Ministry
of Government Services 1983). The contracts of the Ministry of Transportation
and Communications have similar provisions. If, after the project is completed,
the ministry is late in making payment, the contract is deemed not to be
breached; if the payment is more than seven months late, the ministry pays the
contractor interest ‘for the period from the day next following the expiration of
the said seven month period to the date of payment' (Ontario Ministry of
Transport and Communications 1982a).
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To the extent that firms perceive the government's moral hazard as a
problem, the cost of contracts to the government is raised. For example, if the
firms expect payments to be slow, they will raise: their bids to cover the interest
income lost as a result of late payment.

5. COST-PLUS CONTRACTS AND FIXED-PRICE CONTRACTS

The fixed-price contract is the form of contract most commonly used in Ontario.
Is its frequency of use justified by the theoretical analysis of Chapter 3?
According to the theory, a fixed-price contract is the optimal contract if and only
if both of the following conditions hold: (a) the contractor is risk neutral; (b)
either all potential contractors have the same expected costs or there are so many
bidders that adding one extra bidder would not noticeably lower the probability
that any particular firm will submit the lowest bid. Whether or not a firm is risk
neutral depends on its particular circumstances, so condition (a) may or may not
be satisfied. If the project is small relative to the firm's capacity, and if the firm
is engaged in a diverse range of projects, the firm may behave risk neutrally.
However, if the firm is dependent for its survival upon government business, and
if its product range is not diversified, it is likely to exhibit risk aversion. In any
case, condition (b) is unlikely to be satisfied. Aagcording to the theory, the fact
that in any actual tender there is almost always a range of bids is evidence that
different firms usually do have different expected costs; thus the first part of
condition (b) is usually not satisfied. The number of bidders for government
contracts is usually less than twenty and commonly between three and twelve.
These numbers are too small for the amount of bidding competition to be
essentially unchanged if an extra firm bids; hence the second part of condition
(b) usually fails to be satisfied. Since conditions (a) and (b) must both be
satisfied if a fixed-price contract is to be optimal, it can be concluded that a
fixed-price contract is usually not optimal. A fixed-price contract induces too
little competition in bidding and requires the firm to bear all of the risk: for
these reasons, an incentive contract would on average cost the government less
than a fixed-price contract. The Ontario government would often be able to save
costs by using an incentive contract where it now uses a fixed-price contract.
(Recall the savings estimates reported in Chapter 5.)

The advantage of the fixed-price contract is the strong incentive it gives
the contractor to minimize costs. As we have already noted, there are two ways
in which this incentive effect can be lost if the contract specifications are not
adequate. First, if after a contractor is selected the nature of the work is seen to
be different from that specified in the contract, the contractor has the right to
renegotiate the contract. Once this situation is reached, the advantages of the
bidding competition that preceded the awarding of the contract are lost; the
contractor has monopolistic power. Second, if the contract's specifications are
vaguely worded, so that there are no precise criteria for the success or failure of
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the project, it may be impossible to establish that a contractor's work is of
inadequate quality. Thus a poorly specified fixed-price contract is essentially a
cost-plus contract, as far as its incentives are concerned.

The analysis in Chapter 3 showed that a cost-plus contract cannot be
optimal. It is always possible to design an incentive contract that will cost the
government less than a cost-plus contract (although this incentive contract may
be very close to cost-plus; that is it may have a cost-share parameter, o, with a
value very close to 1). It is sometimes suggested that projects involving a large
amount of uncertainty should be done on a cost-plus basis. The theory shows
that this suggestion is incorrect: the larger is the uncertainty, the other things
being equal, the larger is the share of risk that should be borne by the
government, and so the closer to the cost-plus end of the spectrum is the ideal
incentive contract (in other words, the closer to 1 is the optimal cost-share
parameter). However, large uncertainty does not justify using a cost-plus
contract. The Ontario government uses cost-plus contracts for professional
consulting services; the theory suggests that incentive contracts would cost the
government less.

During the energy crisis of the 1970s, there was considerable uncertainty
about future fuel costs. In response to this uncertainty, the Ministry of Natural
Resources used cost-plus contracts for some multi-year projects with large fuel-
cost components. Our theoretical analysis suggests that a more cost-effective
response to this particular source of uncertainty would have been to offer
contingent contracts. The source of the uncertainty was a specific one, and it is
as easy for the government to monitor changes in fuel costs as it is for the
contractor. Instead of being simply cost-plus, the contract could have been a
fixed-price or incentive contract with payment made contingent on the realized
fuel costs (see Chapter 3).

6. HOSPITAL FUNDING

There is one context in which an Ontario government agency has actually used
something that approximates an incentive contract as defined in Chapter 3. This
is in hospital funding by the Ministry of Health.

As Grant Reuber has noted, important incentives questions arise in the
funding of hospitals.

Stronger cost-saving incentives ... need to be introduced at the hospital level. At
present over half of personal health care costs are accounted for by hospital costs.
Moreover, hospital costs have grown more rapidly than most other health costs. Exactly
how such incentives can best be introduced is unclear, given the complexities of the
organizational and decision-making responsibilities found in any hospital. Such
approaches as global budgeting and incentive rewards, which have been tried in
Ontario, have evidently had little impact. The incentives have encouraged hospital
boards and administrators to avoid budget overruns, but they have offered little
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incentive to encourage efficiency. The measures have offered little or no incentive to
the physician to change his crucial decisions regarding hospital use and length of stay.
(Reuber 1980: 107)

The question of how to measure the quality and quantity of hospital output has
been much studied.® Less intensively studied, but no less important, is the
question of incentives for cost control. In the early 1970s, in an attempt to
encourage hospitals to reduce their costs, the Ontario Ministry of Health
introduced what it called negative incentive reimbursements and positive
incentive reimbursements, The negative incentive reimbursements meant that,
except in certain cases, hospitals were responsible for meeting any cost overruns
in excess of the approved budget. The positive incentive reimbursements meant
that, if a hospital under spent its budget, it could keep 10 per cent of the shortfall
(Ontario Economic Council 1977, chap. 4). These incentive schemes closely
resemble the incentive contracts analysed in Chapter 3; the positive incentive
reimbursement is effectively an incentive contract with a cost-share paramcter of
0.9.

This experiment with incentive schemes was not successful. The sharing
ratio of 0.9 may have offered too weak an incentive to the hospitals to reduce
their costs; more savings might have been achieved had the hospitals been
allowed to keep a larger fraction of any costs they saved. Moreover, the way in
which the incentive schemes were administered tended to negate their incentive
effects. The negative incentive reimbursements were supposed to encourage
hospitals to hold costs down by making any operating deficit the responsibility
of the hospital. In practice, however, hospitals requested funds to cover their
deficits and, depending on the availability of ministry funds, the deficits were
partially or wholly funded (Provincial Auditor of Ontario 1983: 58). In other
words, the ministry subverted its own negative incentive reimbursement scheme.
The ministry's practices also undermined its positive incentive reimbursement
scheme. A hospital that successfully held down its costs was given an immediate
reward in the form of a fraction of the money it saved. But later it was penalized
by having its following year's budget reduced: the next year's budget was based
on the current year's actual expenditure rather than on budgeted expenditure.

7. THE GUARANTEED UPSET

The Ministry of Government Services has occasionally used, with favourable
results, a device called the guaranteed upset construction contract. This contract
resembles a one-sided version of the incentive contract as defined in Chapter 3.
Under a guaranteed upset contract, if costs are below the target, the savings are
shared by the contractor and the government; cost overruns, however, are the

6  See, for example, Culyer (1978).
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responsibility of the contractor alone.

A firm is selected on the basis of competitive bids to act as the
construction manager. The selected firm and the project's designers then prepare
an estimate of the project's cost. Once the government has accepted this cost
estimate, it is called the 'guaranteed contract sum.' The contract manager then
tenders the various components of the project to subcontractors. If the contract
manager succeeds in having the work done for less than the guaranteed contract
sum, the savings are shared by the government and the contract manager, The
sharing percentages, previously agreed upon, are usually about 70-80 per cent
for the government and 20-30 per cent for the contractor. However, if the actual
cost exceeds the guaranteed contract sum, the contract manager is liable for the
cost overrun up to within one dollar of his fee. The guaranteed upset contract is
therefore like an incentive contract if there is a cost underrun but like a fixed-
price contract if there is a cost overrun.

The costs for the government of administering a guaranteed upset contract
have been the same as those for a cost-plus contract. The government must
ensure that the guaranteed contract sum is reasonable, given the project's
specifications; that is, that it has not been padded by the construction manager.
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Domestic Preferences in Government
Procurement

It is common for govemments' purchasing policies to favour domestic suppliers.
This chapter describes the discriminatory procurement policies used by
governments in Canada, the United States, and elsewhere and develops a
theoretical framework within which the costs and benefits of procurement
preferences can be evaluated.

1. THE INTERNATIONAL CONTEXT

In most countries, the largest purchaser of goods and services is the government.
There is, therefore, considerable scope for distortion of international trading
patterns by governments' preferential procurement policies. !

In 1979, the Tokyo Round of Multilateral Trade Negotiations under the
General Agreement on Tariffs and Trade produced an Agreement on
Government Procurement. Most of the nations participating in the GATT talks
did not sign the agreement, but it was signed by Canada, the United States,
Japan, and several Western European countries. The agreement has the aim of
increasing international competition in the government-procurement market. It
sets out rules for the tendering of government purchases, rules designed to
ensure that a government's procurement practices do not protect domestic
suppliers and do not discriminate among different foreign suppliers. The
agreement applies to large government purchases only; moreover, some items
are exempt from its provisions. When the agreement came into effect at the start
of 1981, it covered an estimated $35 billion worth of government purchases
annually (only a fraction of the worldwide government-procurement market,
which is estimated to involve hundred of billions of dollars worth of purchases
annually).

I The following facts on govemment procurement in intemational trade come from Baldwin (1970), Graham
(1983), and Intemational Manetary Fund (1979). For some historical information on govemment procurement
preferences, see Viner (1944).
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One of the aims of the GATT agreement is to ensure that there is
'transparency’ in governments' procedures for procurement; that is, that the rules
governments follow are clearly defined and easy for outsiders to observe.

The most straightforward preference policy is simply to offer a price
preference to domestic suppliers. Other policies in use in some countries include
requiring that bidders for government contracts be citizens or residents of the
country, requiring that goods be locally manufactured, inviting only local firms
to submit bids rather than advertising for bids, allowing only a short time limit
for the submission of bids, and defining technical specifications in a way that
excludes foreign suppliers.

The GATT agreement maintains that governments' procurement practices
should follow a principle of non-discrimination: they should allow any foreign
supplier to compete on equal terms with either a domestic supplier or a supplier
from any other foreign country. Governments may make exceptions to the non-
discrimination principle in order to give special advantages to developing
countries. The agreement requires its signatories to base the technical
specifications of projects on international standards, so that a project's design
cannot be used to exclude foreign competitors. It also requires governments not
to use the qualification requirements that firms must satisfy before their bids are
accepted to exclude foreign firms from bidding. Information on tenders should
be made freely available. The contract should be awarded to the lowest bidder
capable of doing the work.

Since only federal governments are party to any GATT agreement, the
provisions do not bind state governments in the United States or provincial
governments in Canada.

The US federal government has long had ‘Buy-American' legislation. Its
basic provision is a 6 per cent price preference for domestic products; this
preference can be raised to 12 per cent in order to favour small businesses or
firms in regions of high unemployment.

The Buy-American legislation has special provisions for military items. A
special price preference of 50 per cent is granted to US firms contracting with
the Department of Defense (DOD). However, most Canadian products are not
subject to discrimination under the Buy-American legislation. Similarly, the
United States has signed a number of reciprocal agreements with individual
countries that exempt the signatories from the Buy-American legislation. The
procurement of certain foreign products by the Department of Defense is
prohibited. The list includes food, clothing, stainless steel, and buses. The DOD
must prefer American contractors for research and development. The Navy's
ships must be built in American shipyards using American components. Any
contract involving steel must be bid for by at least one American firm. While
undoubtedly there is a pork-barrel element to these restrictions, there is at least
some partial justification for price preferences on military items. This is the
familiar national-defence argument for tariffs, which asserts that a tariff may be
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Justified if it fosters the survival of domestic firms producing essential items
whose supply would be cut off in time of war.

Many state governments in the United States have procurement policies
that favour local suppliers over out-of-state suppliers. Because of constitutional
provisions establishing the freedom of trade across state borders, these state
policies have come under frequent attack in the courts. As a result, state
legislatures have been forced to enact their procurement preferences into law
instead of just applying preferences administratively by, for example, arbitrarily
awarding contracts to local suppliers. Many states have statutes that give
preference to local suppliers. Some states also have reciprocal preference
schemes: the state gives preference to suppliers from certain states in return for
its own suppliers' being granted similar preferences by those states.

Governments sometimes use preferential procurement regulations to
achieve objectives other than the protection of local industry against foreign
competition. The US government has about eighty programs under which it uses
the procurement process to further particular socioeconomic objectives. For
example, at least 10 per cent of the money spent on federally funded public
works projects must go to minority-controlled companies. This regulation was
designed to combat racial discrimination in the construction industry. Large
construction contractors are required to subcontract a share of their work to
companies owned by blacks, Hispanics, Asians, or members of other minority
groups. In practice, firms have found these regulations relatively easy to
circumvent. Again, the government sometimes shows favouritism to small
business. The Small Business Administration sets aside some procurement funds
to be awarded to 'socially and economically disadvantaged companies.
'Contracts awarded under this program are not subject to competitive bidding. A
third example of the use of procurement to promote specific socioeconomic
goals is the direction of procurement funds to regions where unemployment is
high (New York Times, 1 July 1984; United States 1984, v. 3: 327, v. 8: 95-6). It
remains an open question how much it costs the US government to use its
procurement policy to further social and political ends.

The Canadian federal government uses its procurement practices to further
particular political goals. For example, in undertaking a fifteen-year $3.5 billion
project to modernize the country's air-traffic-control network, the government
refused bids from foreign companies if enough Canadian companies submitted
bids, gave bidders an extra profit margin of as much as 5 per cent in return for
increased Canadian content, gave small companies incentives to participate,
offered foreign firms the same preferential treatment as Canadian firms in
exchange for technology transfers and licensed production within Canada, and
gave preference to firms offering research activity and jobs in depressed regions.
The weight assigned to each objective was flexible, depending on immediate
political priorities. As one report noted, ‘the subject of price seemed lost amid
the crowd of other criteria’ (Globe and Mail, 26 April 1984).



124 Government Contracting

2. THE CANADIAN ECONOMIC UNION

The 'Canadian Economic Union' is a term used to describe the idea of a freely
operating internal Canadian market, with all barriers to trade in goods and
services abolished.2 Although an attempt was made by the federal government
to enshrine the economic-union idea in the Canadian constitution of 1982, the
attempt failed in the face of objections from the provincial governments. While
tariff barriers between provinces are barred by the constitution, other kinds of
barriers to trade, including government procurement preferences, remain legal.
All ten Canadian provinces have guidelines or regulations giving
preferences to local suppliers. As we noted in Chapter 7, the Ontario regulations
allow a 10 per cent price preference on all 'Canadian content' (that is, all value
added in Canada) in the bid. The regulations do not explicitly favour Ontario
content over non-Ontario Canadian content; however, the government allows
itself to exercise its discretion, and there is one clear instance in which it gave
preference to an Ontario supplier: in 1977 and 1983 contracts for streetcar
construction were awarded to an Ontario firm even though a Quebec firm was
the lowest bidder. (These were cabinet decisions: the Ontario Manual of
Administration states explicitly that all Canadian firms are to be treated equally.)
Such exceptions aside, the Ontario government's policies are more liberal
than those of the other provinces: whereas the Ontario government's regulations
specify preferences for Canadian content, the other provinces' regulations
protect provincial content. Policies used in other provinces include price
preferences of 10 per cent for goods produced within the province: preferences
for the use of local labour and local resources; rejection of bids from outside the
province if at least three bids are received from within the province; government
assistance to create local suppliers if none currently exist; discretionary
decision-making power for the government purchasing agent; acceptance of bids
from within-province firms even if they are higher than bids of out-of-province
firms if this step promotes 'provincial industrial development objectives'
(although this phrase is not defined); and requiring that for certain specified
items only sources within the province can be used. Such policies can result in a
considerable restriction of interprovincial trade. For example, over 90 per cent
of the Alberta government's purchases in 1975-76 were from Alberta companies.

3. PROCUREMENT PREFERENCES ARE NOT TARIFFS

Government procurement preferences are sometimes compared to tariffs. Just as
there is a tariff rate that is equivalent in its protective effects to any given quota,
s0, it is suggested, any government procurement preference has its tariff
2 The following facts on the Canadian Economic Union come from Courchene (1984), from Trebilcock,

Whalley, Rogerson, and Ness (1983), and from information supplied by the Canadian Construction
Association.




Domestic Preferences 125

equivalent.

For example, Lowinger (1976) used the tariff analogy in attempting to
estimate the welfare losses resulting from the US government's procurement
policies. Lowinger stated that discriminatory government purchases ‘create a
wedge between the domestic price and the world market price of internationally
traded commodities. By affecting the relative "effective” price of internationally
traded goods, the "Buy American" policy causes distortions in the allocation of
resources in much the same way that a tariff does.? His method was to compute
how much the government would import if it had the same propensity to import
as the private sector has. Lowinger used this result as an estimate of how much
the government would import were there no domestic procurement preferences.
He then compared this hypothetical level of government imports with the actual
level. Finally, he computed the tariff equivalent to the procurement preferences
by computing the tariff rate that would result in a reduction of imports equal to
the difference between the hypothetical and the actual government imports
(given an estimate of the aggregate price elasticity of demand for imports).
Lowinger estimated that the tariff equivalent to US government procurement
preferences was a tariff rate between 26 per cent and 43 per cent. This figure
was much above existing actual tariff rates (which were mostly below 10 per
cent). If this estimate of the impact of government procurement preferences was
correct, then the welfare losses suffered by the country's citizens as a result of
that impact were very large.

We shall argue in the theoretical analysis developed in this chapter that
Lowinger's reasoning is incorrect. It is a mistake to evaluate the effects of
government procurement preferences by comparing them to tariffs. The
estimates of welfare losses obtained by following this analogy may greatly
overestimate the social costs of government preferences.

The conventional economic analysis of the effects of tariffs assumes that a
perfectly competitive market prevails: no buyer or seller is a large enough part
of the market to have a significant effect on the price that rules in the market.
The conventional analysis also depicts all buyers and sellers as being perfectly
informed about prevailing prices, so that the 'law of one price' holds: for any
particular commodity, ignoring the effects of tariffs and transportation costs, a
single price rules everywhere in the world. Given these assumptions, one can
show that the ideal tariff rate is zero: a country only lowers its own welfare by
imposing tariffs.# One can then compare actual tariff policies with this zero-
tariff ideal in order to compute the welfare losses imposed by tariffs.

While this model of a perfectly competitive, full-information world is
adequate for examining some issues in international economics, it is not
adequate for examining government procurement preferences. Government
purchases do not take place in an environment of many small buyers and many

3 Lowinger (1976: 451). Herander (1982) also makes use of the tariff analogy.
4 The is ized in, for ple, Harris and Cox (1984: 10-20).
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small sellers; instead, there is market power on both sides of the market. The
government is the sole buyer. (This is obviously true if the government is
procuring, say, a highway. But it may also be true when the government
procures standard items such as cars, since the government usually specifies its
needs as a package, such as a fleet of cars with particular characteristics.)
Because the government is the sole buyer, it has some power to dictate the terms
of the purchase. On the other side of the market, there are typically only a few
potential sellers—few enough that they can behave strategically towards each
other.

Nor is the standard model's assumption of full information adequate: it
assumes away an essential aspect of the question of government procurement,
namely the government's costs of information gathering. If there were no such
costs, the government would not have to call for tenders. Instead, it would
simply order the item from the lowest-cost supplier. If the government had full
information, it would know who the lowest-cost supplier was, and it could
costlessly monitor the chosen supplier's actions so that there would be no
question of the firm's inflating its costs. If information costs are significant, one
cannot presume that the law of one price holds.5 In the context of government
procurement, the failure of this presumption means simply that bid prices will
vary from supplier to supplier.

There is one further way in which government procurement preferences
differ from tariffs. A tariff raises the price within the country, so that consumers
pay a higher price. While government procurement preferences may (or, as we
shall show, may not) raise the price paid by the government, they have no direct
effect on the price paid for the item by domestic consumers. Thus one of the
important sources of the welfare loss from tariffs, the distortion imposed on
consumers' choices, is not present with government procurement preferences.

Since the assumptions of the standard model fail to describe the
government-procurement market, the conclusions of the standard model do not
apply. Specifically, because the government is the sole buyer, because the
suppliers behave strategically, and because uncertainty and information costs are
significant, the presumption in favour of free trade disappears. One cannot
presume that it is against a country's interests to discriminate against foreign
suppliers. As the theory we shall develop will show, in some circumstances
government procurement preferences can raise a nation's or a province's level of
welfare.

4. QUANTITATIVE EFFECTS OF ONTARIO PREFERENCES

Before we turn to the theoretical analysis of the effects of domestic procurement

5 Faor models of equilibrium price dispersion owing to buyers’ information costs, see Carlson and McAfee
(1983), McMillan and Morgan (1983), and the references therein.
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preferences, let us consider the size of the effects of the existing Ontario
preferences.$

Table 9.1 presents data on a sample of contracts awarded by Ontario
ministries or other Ontario government agencies on the basis of the province's
domestic-preference policy; that is, the lowest bid was rejected in favour of a
higher bid with more Canadian content.

Table 9.1 shows how the domestic-preference criterion is applied. For
example, the lowest bid of the first contract included $108,022 worth of
Canadian content (column 2). Ten per cent of this amount is $10,802.
Subtracting the latter amount from the total bid of $124,527 (column 1) gives
$113,725: this is the amount reported in column 4 as the 'evaluated bid'; that is,
the bid with which the ministry computed the other firms' bids. The amount by
which the successful bid exceeded the lowest bid varied from 0.0 per cent to 7.9
per cent of the size of the bid; the average difference was 1.1 per cent of the bid
(column 10).

It is important to note that the extent to which the successful bid exceeds
the lowest bid does not measure the costs of operating the domestic-preference
policy. As we shall argue in detail in the theoretical analysis, the domestic-
preference policy affects the way firms bid. Firms with a high Canadian content
face weaker competition as a result of the domestic-preference policy and so
tend to bid higher. Firms with less Canadian content face stronger competition
and as a result are forced to bid lower. The lowest bidder (and, for that matter,
every other bidder) would have bid a different amount had the domestic-
preference policy not been in force. Indeed, it is possible that the lowest bidder
would have bid so much higher in the absence of the domestic-preference policy
that the successful bid under the domestic-preference policy is lower than what
would have been the lpwest bid if there were no preference policy. In short, it is
possible that in some instances the domestic-preference policy has the effect of
reducing the government's payment. (The theoretical analysis will derive precise
conditions under which this would happen; in other cases, the domestic-
preference policy might increase the government's payment.) Thus the figures
reported in columns 9 and 10 of Table 9.1 should be treated with caution:
comparing the lowest bid with the selected bid does not measure the cost to the
government of operating its domestic-preference policy.

5. THEORETICAL ANALYSIS OF DOMESTIC PREFERENCES

The following analysis of govemment contracting in the presence of domestic
price preferences is similar to the analysis in Chapter 3. According to that
analysis, the optimal cost-share parameter strikes a balance between the degree
of incentive it gives to the contractor to hold his costs down and its effect on

6 We are grateful to Mr T. Spearin of the Office of Procurement Policy, Ontario Ministry of Industry and Trade,
for supplying the information reported in Table 9.1.
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both the contractor’s share of the risk and the level of bidding competition
among the potential contractors. The only aspect of the earlier analysis that
changes when domestic price preferences are introduced is the bidding
competition: the bidding-competition effect becomes more difficult to analyse.

Suppose there are two types of firms, domestic and foreign, (For the'sake
of simplicity, this section's discussion assumes that any bid has either 100 per
cent local or 100 per cent foreign content, although, as Table 9.1 shows, this is
an oversimplification.) Because the conditions of production—the wage rates a
firm must pay, the scale of a typical firm's operations, the state of technology,
and so on—differ from country to country, a domestic firm's cost of undertaking
a particular project will, on average, be different from a foreign firm's. The mean
and the variance of the domestic firms' expected costs will differ from those of
the foreign firms. What our analysis will show is that, in principle, the
government can, by a calculated use of its price-preference policy, take
advantage of these inherent differences between domestic and foreign firms to
lower the amount it must pay to have a project completed. Domestic price
preferences can be used to increase the amount of bidding competition between
domestic and foreign firms.

A price-preference policy pairs off foreign and domestic bids in a
particular way. For example, the Ontario 10 per cent price preference means that
a domestic firm with a bid of b; will beat a foreign firm with a bid of 0.95, or
greater. For the purposes of the theoretical analysis, consider a hypothetical
price-preference policy that is somewhat more subtle than the Ontario or any
other currently used price-preference policy. Represent the price-preference
policy by a function, 8, that induces a comparison between domestic and foreign
bids. Specifically, suppose that a domestic bid of b, is accepted over a foreign
bid of b if 8(by) isijess than b,. Then a preference for domestic firms is
indicated if &(b,) is less than by for all possible domestic bids by; thus a higher-
priced domestic firm could be chosen instead of a lower-priced foreign firm. The
current Ontario policy is a particular instance of this hypothetical price-
preference policy: in the Ontario case, the function 8(b;) is 0.9, (since
domestic bids are reduced by 10 per cent before they are compared with foreign
bids).

It is proved in McAfee and McMillan (1985) that a low-cost domestic firm
will bid lower than a high-cost domestic firm. Similarly, a low-cost foreign firm
will bid lower than a high-cost foreign firm. Thus, as in the model of Chapter 3,
bids reveal relative expected costs. But this cost revelation works only in a
limited sense. Because domestic firms and foreign firms have different costs on
average a low-cost domestic firm will not necessarily bid lower than a high-cost
foreign firm (even in the absence of a price-preference policy), or vice versa.
The price-preference policy affects the way in which the government compares
domestic and foreign firms,

Giving preferential treatment to domestic firms tends to raise the bids of
domestic firms (because they now face weaker competition) apd lower the bids
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of foreign firms (because they now face stronger competition). Whether a price-
preference policy lowers or raises the govemment's expected payment depends
on whether the latter effect is bigger or smaller than the former effect. The size
of each depends in part on how much competition there is within classes: how
much competition domestic firms face from other domestic firms, and how
much competition foreign firms face from other foreign firms, It is the relative
sizes of these two intra-class competition effects that determines whether a
price-preference policy favouring local suppliers will lower the government's
expected payment.

Suppose that, while some of the domestic firms may be more efficient than
some of the foreign firms, the domestic firms have higher production costs on
average. What is the effect of a price preference for the domestic firms? The
analysis in McAfee and McMillan (1985) shows that if the domestic firms have,
on average, higher production costs the effects of the price preference can be to
lower the government's procurement costs.

This result follows because, in the absence of the preferential policy, the
firms whose average production costs are high impose only weak competitive
pressure on the firms whose average production costs are low. A price
preference artificially makes the high-cost firms more competitive, forcing the
low-cost firms to bid lower than they would otherwise bid. When the price
preference leads the government to award the contract to a high-cost domestic
firm, its procurement costs are higher than they would be in the absence of the
preferential policy. But when the govenment awards the contract to a low-cost
foreign firm, its procurement costs are lower, because the preferential policy has
forced the successful firm to bid lower than it would bid in the absence of the
policy. With optimally chosen price preferences, the second effect outweighs the
first: in net terms the price-preference policy lowers the government's
contracting costs.

In McAfee and McMillan (1985) we derived a formula for the optimal size
of these price preferences. When the optimal price preference is in effect, the
bidding proceeds as if all of the domestic bidders have had their production
costs reduced by some fixed amount. The ideal size of the preference will vary
from contract to contract.

Not surprisingly, price preferences increase both the number of contracts
won by domestic firms and the profitability of those firms. Thus if the domestic
industry's production costs are higher than the foreign industry's costs, price
preferences, if implemented in a calculated fashion, will simultaneously aid
domestic companies and lower the government's contracting costs. It may seem
that this conclusion contradicts the economist's often repeated wamning against
expecting free lunches, but in fact there is no contradiction: if a current policy is
suboptimal, it is generally possible to find some change beneficial to some of the
participants.

If the highest possible cost for a domestic firm is higher than the highest
possible cost for a foreign firm, then the price-preference policy should not
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involve such strong favouritism that the highest-cost domestic firm will have a
chance of winning the contract if it enters a bid. That is, if the domestic firms
have higher costs than the foreign firms, it is never optimal for the government
to award the contract to the most expensive of the domestic firms. However, if
the domestic firms have higher costs on average than do the foreign firms, it is
optimal for the price-preference policy to result in a positive probability that the
contract will be awarded to a domestic firm with a higher bid than the lowest
foreign firm's bid. (Again, the reason for this outcome is that the price-
preference policy increases the bidding competition and so can lower some
firms' bids.)

Thus the price-preference policy that minimizes the government's
expected payment does have a ‘protectionist’ effect if the domestic firms' costs
are higher on average than the foreign firms' costs. The protectionist effect is
that the optimal price-preference policy raises the probability that a domestic
firm rather than a foreign firm is awarded the contract. The policy also raises the
overall profits of the domestic industry. Note the sharp contrast with the tariff,
which achieves its protectionist effect by raising prices. If the price-preference
policy is optimal, the 'protectionist’ effect (the increased probability that a
domestic firm wins the contract) is accompanied by a lowering of the expected
price for the item.

In some circumstances, the government would minimize its expected
payment by operating a price-preference policy in reverse: by favouring foreign
firms over domestic firms. This policy is optimal if the foreign firms have higher
average costs than the domestic firms; that is, if the local industry has a
comparative advantage.

The theory shows that the optimal extent of price preferences varies from
project to project. In particular, it depends on how many foreign and domestic
firms are likely to enter the bidding, and on the distributions of both the foreign
firms' and the domestic firms' expected costs. Moreover, when the domestic
producers have a comparative advantage in producing a particular item, the
policy that minimizes the govemnment's payments favours the foreign suppliers.
Thus a recommendation that emerges from the theory is that any price-
preference policy should be applied as flexibly as possible. A rigid policy, such
as the Ontario government's 10 per cent price preference, does not take full
advantage of the gains to be had from discriminating between domestic firms
and foreign firms; indeed, it may often work against the government's interest.

The analysis so far has presumed that the government's objective is simply
to minimize its expected payment for the project. Suppose instead that the
government has a broader objective: to maximize domestic social welfare. The
nationality of the firm that wins the contract has no direct effect on consumers'
well-being, so there is no need to include consumption effects in our social-
welfare calculations. It may be argued, however, that the government should
take account of the expected profits of the domestic firms, because domestic
profits affect some citizens' incomes, while foreign profits do not. Suppose,
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therefore, that the government seeks to maximize expected domestic profits
minus its own expected payment. Given this alternative objective, the earlier
recommendation is simplified: now the domestic producers should be favoured
even if they enjoy a comparative advantage in producing the item.

6. EXCLUSION OF FOREIGN BIDDERS

Price preference is only one of many discriminatory purchasing policies used by
governments around the world. As we noted earlier, some countries allow only
domestic firms to submit bids. The methods used to exclude foreign bidders
include residence requirements, selective-tender or single-tender bidding
schemes, short time limits for the submission of bids, and the specification of
technical requirements in a way that makes it difficult or impossible for foreign
firms to comply.

The theory just sketched applies only to the price-preference policy.
However, the theory developed in Chapter 3 can be used to measure the
consequences for the size of the govenment's payment of restrictive tendering
policies. The exclusion of foreign firms lowers the number of bidders and so
reduces the amount of bidding competition. The simulations reported in Chapter
4 showed that reducing the number of bidders can result in a large increase in
the government's expected payment.

7. THE ADVANTAGE OF INCUMBENCY

The advantage of theory is its generality: the same theory can often be applied to
different situations. This section applies the preceding analysis in a different
context. Possession of a current government contract, or incumbency, often
confers a distinct advantage on a firm that is bidding for a new contract of the
same type. The government can use its knowledge of the incumbent's advantage
to lower its total cost, much as it can lower its total cost when it knows that
foreigners have an advantage. The effective means in either case is price
discrimination.

While it is generally accepted that an incumbent possesses an advantage in
bidding on a new contract, apparently no one has attempted to estimate the
magnitude of this advantage or even to prove that it exists. As a result, we must
rely on the plausibility of the hypothesis that incumbency is advantageous.

There are several sources of possible advantage to incumbency. First, the
incumbent has experience. Consider a project to plant trees in northern Ontario.
The incumbent has been engaged by the government to do this in the past, while
his rivals have not; he may have learned tricks or strategies that make planting
cheaper. For example, the incumbent may be able to make a more informed
decision than his rivals can about which equipment will stand up best to the
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rigours of northern Ontario, or he may have a better idea than his rivals have of
the mix of labour and capital that will minimize total costs. In economic
parlance, leaming by doing can confer an advantage on the incumbent.

A second source of advantage is experience not of the job, but of the
process of contracting itself. The incumbent can avoid some bureaucratic pitfalls
that the novice cannot. In addition, experienced firms may have more
information than their rivals have about the extent to which the government is
willing to pay more than the conventional price for particular goods or services.
A third advantage of incumbency is that the incumbent may be able to use
knowledge of this sort to bring his expected costs below those of less
experienced bidders.

In Chapter 3, we observed that a direct government transfer, ¥, will lower
the bids but leave the same total cost to the government. Suppose a firm knows
that if it wins a contract it can charge $1,000 for a 10-cent machine screw. The
difference of $999.90 amounts to a transfer to the winning firm. This transfer
will not affect the total cost to the government, since bids will drop by $999.90,
the amount by which the firms expect to overcharge. There will be an apparent
cost overrun of $999.90, but no actual change in expenditure.

This analysis assumes that all of the firms know they can overcharge for
the machine screw. If only the incumbent knows, then in general he will lower
his bid not by $999.90 but by a smaller amount; his rivals will not lower their
bids at all. In this case, because the incumbent knows he can overcharge for the
machine screw after he wins, he has, for bidding purposes, a lower cost than his
rivals.

In view of these theoretical advantages of incumbency, and in view of the
non-systematic, anecdotal evidence that incumbency confers an advantage in
bidding for subsequent contracts, we shall presume that such an advantage does
exist. As we have seen, when an identifiable class of bidders possesses a cost
advantage, it is in the government's interest to reduce this advantage, although
not in general to eliminate it completely. While the earlier discussion concerned
foreign bidders and domestic bidders, the adjectives can be replaced by
'incumbent’ and 'rival’ without altering the sense of the argument. In other words,
the government can lower its total expected payment by practising price
discrimination against incumbents.

Ontario Hydro uses an informal system of price discrimination against
incumbents. Ontario Hydro does not seek new bidders unless the incumbent fails
to lower his price by a predetermined amount. Thus the incumbent is
encouraged by the threat of competitive bidding, to return some or all of the
monetary advantages of incumbency to Ontario Hydro in the form of a lower
cost for the new project. This two-stage approach is probably preferable to pure
price discrimination against the incumbent, since it generally saves the costs of
tendering; however, our theoretical model is not able to demonstrate this point
with certainty.

A policy of price preference against the incumbent may provide
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substantial savings in procurement costs for projects, such as road building, that
are repeated over a long period of time. It is worth noting that such a strategy
lowers costs in precisely the circumstances in which incentive contracting is
least useful—that is, when the contractor’s risk is very small, as it generally is
when he has repeated the same job many times. Consequently, when an
incentive contract is not likely to bring the government a significant advantage it
should consider using a price preference strategy against the incumbent. (It
should be made clear, however, that the two policies are not incompatible.)

There is a second advantage to price discrimination against incumbents,
one that does not involve the cost advantages hypothesized at the beginning of
this section. Consider the position of a firm that has not been involved in
government contracting. Because the incumbent firm's chances of winning have
been reduced by price preference (although, of course, it still has a better chance
than its rivals), our novice firm's chance of winning is enhanced. Thus price
discrimination against incumbents serves to encourage entry into the bidding
process—and, as we have seen, increased bidding competition tends to lower
costs.

Thus there is a twofold advantage to applying a price preference policy
against incumbents. First, the policy reduces procurement costs directly by
forcing the incumbent to bid lower. Second, the policy encourages entry into the
field, and this enhanced competition also tends to lower costs.

Unfortunately, there are no easy rules at hand for determining the size of
the optimal price preference for use against an incumbent contractor. It is likely
that Ontario Hydro's experience would be informative; however, the detailed
information necessary to study this issue empirically is not currently available.
In particular, it would be necessary to compare situations in which the
incumbents did not lower their costs sufficiently and lost the contract with
situations in which the incumbents did lower their costs sufficiently. The
relevant data could probably be produced without too much difficulty, but such
an undertaking is beyond the scope of the present study. The area remains an
important one for both theoretical and experimental enquiry.”

8. SUMMARY

Government procurement preferences, in the form of either price preferences or
policies that exclude foreign bidders, are an important feature of both
international trade and Canadian interprovincial trade.

Some government procurement preferences take the form of excluding
foreign bidders. Such policies reduce the amount of bidding competition and so
raise the amount the government pays for a project, possibly by a large amount.

7 We provide a theoretical analysis of price pref in sequential contracts in McAfee and McMillan
(1985).



Domestic Preferences 135

Government price preferences operate very differently from tariffs. They
do have a protectionist effect, since by increasing the probability that domestic
firms will be awarded government contracts they raise the profits of domestic
industry. Unlike tariffs, however, they do not necessarily raise domestic prices.
Indeed, if optimally applied, price-preference policies can stimulate the bidding
competition between foreign and domestic firms sufficiently to reduce the
government's expected payment for a project. The price-preference policy will
reduce the government's payment if foreign bidders have a comparative
advantage in the particular activity. However, when a local industry has a
comparative advantage over the rest of the world, the government's payment
would be lowered by instituting a reverse preference policy, favouring foreign
suppliers over domestic suppliers. (Special concessions given to firms from less-
developed countries might be an example of such a policy.)

The theoretical analysis provides a potential basis for econometric work
measuring the size of the effects resulting from preferential government
procurement policies.

The use of price discrimination or preference against incumbents provides
a means of lowering government cost and stimulating competition in
procurement. Ontario Hydro currently uses an ingenious method of price
discrimination that often saves the cost of tendering on subsequent contracts. A
scarcity of data on this topic prevents a precise formulation of the best policy.
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Privatization

For centuries philosophers, economists, and political scientists have debated
what Edmund Burke termed 'one of the finest problems in legislation, namely, to
determine what the State ought to take upon itself to direct by the public
wisdom, and what it ought to leave, with as little interference as possible, to
individual exertion' (quoted in Keynes 1926: 40). This question has recently
been revived in the debate over 'privatization.' Does the modern state take too
much upon itself? Which commodities should be supplied by the government
and which are more efficiently supplied by the private sector? Would some state-
run activities, such as the railways, be better managed if they were sold to the
private sector? Even if it has been argued that the public sector rather than the
private sector should provide some particular commodity, there is a second and
quite separate decision to be made: should the commodity be produced in-house
by a government agency, or should its production be contracted out to some
private firm? Could some of the activities currently undertaken by government
agencies be performed more efficiently by private firms under contract?

1. PUBLIC GOODS AND NATURAL MONOPOLIES

The most important idea in Adam Smith's Wealth of Nations is the recognition
that the market is the most efficient mechanism for delivering ordinary goods
and services into the hands of consumers. The price system mediates between
producers and consumers. For example if consumers want more of some item
than is being produced, the price will rise and make it worth the producers' while
to produce more: the price system itself rectifies the shortage. The price system
works by generating appropriate incentives—by creating a coincidence between
what is in an individual's self-interest and what advances the social good. Smith
put it in this manner:

As every individual, therefore, endeavours as much as he can both to employ his capital
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in the support of domestic industry, and so to direct that industry that its produce may
be of the greatest value; every individual necessarily labours to render the annual
revenue of the society as great as he can. He generally, indeed, neither intends to
promote the public interest, nor knows how much he is promoting it ... By directing
that industry in such a manner as its produce may be of the greatest value, he intends
only his own gain, and he is in this, as in many other cases, led by an invisible hand to
promote an end which was no part of his intention. By pursuing his own interest he
frequently promotes that of society more effectually than when he really intends to
promote it. (Smith 1976, Book I: 477-8)

As Smith himself pointed out, however, not all goods and services can be
effectively supplied by the market. No one would suggest, for example, that
national defence be left for the market to provide. National defence is an
example of a public good.

A public good has two defining characteristics. The first is collective
consumption: all individuals in society enjoy the total quantity available of the
public good. The public good is not used up when one individual makes use of
it. Thus one citizen's benefiting from a system of national defence does not
reduce the amount of national defence available for other citizens to benefit
from. By contrast, one individual's consuming of an ordinary private good such
as a loaf of bread means that the loaf no longer exists for any other individual to
consume.

The second defining characteristic of a public good is non-excludability.
The producer of a private good can prevent anyone he chooses from consuming
it. He can use this power to ensure that all who do consume any amount of the
private good he produces pay him in return. Ownership of a loaf of bread, for
example, is clearly defined. However, people cannot be excluded from enjoying
the benefits of a public good. Thus once a system of national defence is in place,
all citizens can take advantage of it whether or not they have paid their share of
its cost.

Many commodities only partially satisfy the definition of a public good
just given. Thus a road meets the conditions of collective consumption and non-
excludability except to the extent that it is congested: congestion means that one
extra person's using the road does affect another user’s capacity to benefit from
it. Technical knowledge satisfies the two criteria unless it is patented: the patent
allows the owner of the technical knowledge to exclude from using it those who
fail to pay for it.

The market cannot be relied on to supply public goods in appropriate
amounts. This is because the coincidence between individual self-interest and
the social good identified by Adam Smith breaks down with public goods. If
each individual could be induced to subscribe towards the provision of a public
good an amount of money equal to the value to the individual of the public
good, then a decentralized system would succeed in producing the public good.
However, because of the collective<consumption and non-excludability features
of the public good, each individual has an incentive to pretend that the public
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good is worth less to him than it really is. Each has an incentive to be a free-
rider on the public good supplied by the others. But all individuals would try to
do this, and so the public good would be under-supplied.!

For example, if a private firm puts on a fireworks display, it cannot
exclude anyone in the vicinity from seeing it, and so no one has an incentive to
pay the firm for its display. By contrast, a firm that exhibits a movie can exclude
those who do not pay.

One important example of a good subject to the free-rider problem is
information. Consider a private company that tests cars for safety. If it finds that
car A is safer than car B and sells this information, then anyone who buys the
information is in a position to sell it or even give it away. Thus the very act of
trying to recover the costs of collecting the information (which might involve
wrecking cars) produces competitors.

Since the market mechanism fails to operate properly in the case of public
goods, the government may have to involve itself in the provision of such goods.
As we have already noted, however, it does not follow that public goods must be
produced by the government. A public good might be efficiently produced by a
private firm under contract to the government. There is a distinction between
public production and private production under public financing and control.

A concept related to the concept of a public good is externality. An
externality occurs when the costs and the benefits of an activity do not accrue to
the same individual. Pollution is an example. If the government does not
impose a tax or fine on firms that pollute the environment, a firm will choose to
pollute, for most of the costs of this activity are bome by others (those who
breathe the pollution). Another example of an externality occurs when a
neighbour plays loud music. The neighbour gets the benefits while you bear the
costs. No contracting issues arise in these two examples, for in either case the
only issue is the choice of a method by which those who benefit also bear the
costs.

Other externality issues may involve contracting. One example is
education. It is a widely held belief that citizens obtain benefits from having
other citizens well educated. Therefore they should be willing to subsidize
others' education. This argument is invoked to justify the forced subsidization of
education.

The issue of how to supply education consequently arises. This complex,
emotional issue has been examined by a number of authors. (See Davies and
MacDonald [1984] for an in-depth examination and also for references.)
However, an important point is that the choice is not necessarily limited to one
between private and public provision of education (or a mixture of the two). The
government could also contract out the education of students through
competitive bidding,.

1 For more on the provision of public goods, see McMillan (1979), Manning, Markusen, and McMillan (1985),
and the references therein.
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Public goods and externalities provide two types of situations in which
Adam Smith's invisible hand fails to operate; natural monopoly provides a third.
A natural monopoly occurs when economies of scale result in there being room
in the market for only one supplier. More precisely, a natural monopoly results
when average production costs decline in such a way that minimum average cost
occurs at an output larger than total demand. For example, electricity production
and the provision of telephone services have marked economies of scale:
increasing the amount of electricity produced allows a producer to use more
efficient production methods and thus lowers his per-unit costs. Thus one large
firm can charge less than smaller firms, and this circumstance will tend to drive
the small firms out of the business. As a result, the large firm becomes a
monopoly and, in a laissez-faire economy, can charge high prices. Government
intervention of some kind may therefore be warranted. Alternative forms of
intervention in response to a natural monopoly are public production (for
example, the production of electricity by Ontario Hydro) and private production
under government regulation (for example, the price regulation imposed on Bell
Telephone). If public production is chosen, part or all of the task may be
contracted out (as it is by Ontario Hydro).

2. CONTRACTING EXPERIMENTS

In recent years, governments in both Canada and the United States have
experimented with having the private sector supply under contract public goods
traditionally produced by the government. Activities that have been contracted
out include payroll and personnel services, public relations, voter registration,
tax collection, mosquito control, snow clearing, park maintenance, pollution
control, transit systems, building, mechanical, and electrical inspection,
licensing, zoning and subdivision control, street lighting, education, public
health services, hospitals, ambulance services, civil defence, weather
forecasting, fire services, flood control, irrigation, electricity supply, and
garbage collection (Bish 1984; Borcherding 1979; Savas 1982). The bounty
hunters of the Old West provided an example of the contracting out of police
services, and certain police services are provided by firms under contract in
some modern US municipalities. Even the archetypal government activity,
clerical work, has been successfully contracted out to firms (Frech 1976).
Several empirical studies have compared the cost of contracted provision
of a service with the cost of direct government provision. One study of the
provision of fire services by a firm under contract found that the cost was 47 per
cent lower than it would have been had the fire services been provided by the
local govemment. Cost savings came from more efficient use of both personnel
and equipment, from a greater readiness to adopt innovations, and from
economies of scale (the firm also serviced other cities and achieved
administrative savings by controlling the different operations from a single
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office (Bish 1984)).

A study of solid-waste collection in Canadian municipalities found that
private contractors supplied the service for an average of 50.9 per cent less than
the government. The firms used better equipment and fewer workers than the
government agencies, and paid the workers less. Studies of refuse-collection
arrangements in US cities have arrived at similar conclusions (Bish 1984).

Electricity has traditionally been produced in the United States, as in
Canada, solely by monopolistic public utility companies. In 1978, however,
Congress passed a law that requires utilities to purchase electricity generated by
other companies at avoided cost; that is, at a price equal to what it costs the
utility to generate electricity in its own plants. This law created a market for
electricity. As a result, many companies were created to operate small
hydroelectric plants: by 1984, thirty-five such plants were operating in New
York State alone. These small hydroelectric plants produce electricity more
cheaply than the utilities' nuclear plants. The 1978 law has also spurred the
development of alternative power-generation technologies, such as wind power.
In Canada, power companies are not required to pay avoided cost, and so no
private electricity-generating industry has developed (New York Times, 11 March
1984; Globe and Mail, 1 June 1984),

In 1972 the Canadian federal cabinet issued its ‘'make-or-buy' directive,
which required that all new mission-oriented research-and-development work
funded by federal government departments be contracted out to industry. As a
result of this directive, an increased amount of research and development has
been contracted out. The make-or-buy policy was intended to increase the
private sector's awareness of opportunities for commercial exploitation of the
results of federally funded research and development. It was believed that
government officials often chose inappropriate research and development
projects, and that the work would be better directed in the private sector. It was
also believed that some of the research done in the public sector was wasted
because government researchers had no incentive to seek users of an innovation,
but that the market would give firms such an incentive (Supapol and McFetridge
1982).

Since 1960, the United States Air Force has contracted with a firm to
provide support functions for an air force base in Oklahoma. The contract
specifies performance standards that the contractor must meet, but does not
specify how the work should be done. The contractor's main responsibility is to
perform maintenance on the aircraft on the base; other responsibilities include
fire protection, housing, transportation, food services, recreation services, and
civil engineering. It has been estimated that the contract costs the Air Force 22
per cent less than would the conventional method of having the work done by
federal government employees. Savings come from lower manpower
requirements and more flexible personnel procedures (United States 1984; III-

1S6).
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3. CONTRACTING VERSUS IN-HOUSE PRODUCTION

Determining whether a particular public good is better produced by a firm under
contract or in-house by a government agency is essentially a matter of solving
an incentives problem. There are incentives problems associated with in-house
production: bureaucracies face the much-discussed, even clichéed, difficulties of
motivating their employees to work efficiently. The theory developed in Chapter
3 showed how to design a contract that will give the contractor incentives to do
the work properly. When can contracts be expected to be more efficient than
bureaucratic production?

Perhaps the most important measure of how successfully a task can be
contracted out is how specifically it can be defined—how precisely output can
be measured and how clearly criteria for success or failure can be stated in
advance. The more precisely the project can be defined, the better are the
chances of having it undertaken successfully by a contractor. Building a road
can be precisely defined in terms of engineering specifications. A consulting
project investigating, say, the causes of teenage crime cannot be given precise
advance specifications.

If a project is imprecisely defined, the contractor will be tempted to do
poor work, since it will be difficult for the government to establish that the work
is in fact of inferior quality. The government's monitoring costs are
correspondingly high. Notice that this particular moral-hazard problem, unlike
the moral-hazard problem discussed in Chapter 3, applies whether the contract is
fixed-priced, incentive, or cost-plus, and that it is strongest when the contract is
fixed-price.

While imprecise project specifications may cause contracting not to work
well, it cannot be established on a priori grounds that in-house production would
be more efficient than contracting. Imprecise specifications make successful in-
house production difficult to achieve as well.

For example, one of the most difficult services to define is quality
education. However, the problem of definition applies to public education no
less than to private education. Indeed, many parents believe that private
education is superior to public education, and show their belief by paying a
premium to send their children to private schools. Thus, given a proper incentive
structure, competition can indeed force a level of quality higher than
government production can provide. Private schools compete for parents' dollars
and parents make their decision on the basis of a reputation for quality rather
than on the basis of price alone. Thus it may still be in the government's interest
to contract out production even when quality is difficult to define; however, the
government should not choose the firm on the basis of price alone, but also on
the basis of reputation for quality. Governments use this strategy in securing
professional consulting services, whose quality is generally difficult to define.

There is a drawback to this procedure that raises another issue in
connection with the choice between in-house and contracted-out production.
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Imagine what might happen if private schools had to bid for government
contracts. Consider the fate of a private school that fails to win a government
contract. The school incurs heavy expenses in maintaining sufficient capacity to
undertake the contract and yet receives no revenue for its efforts. Thus if the cost
of being in a position to bid for the right to do a job is high, the number of firms
able to maintain sufficient capacity to do the job will be small. Therefore there
will be little competition in bidding and bids will be high. This observation leads
to the conclusion that contracting out is not desirable when firms require a large
amount of expensive capacity to be able to do the job and this capacity will
stand idle if a firm does not win.

Indeed, the number of firms there are capable of doing the work is often
crucial to the choice between contracting out and in-house production. A main
source of the gains from contracting out is the circumstance that competition for
the job among different firms drives the price down. If only one firm is capable
of doing the work, this advantage of contracting out is lost: the government must
buy from a monopolist, probably at a high price. (However, this outcome would
not occur often: unless the required services are highly specialized, it is not
likely that they will be within the competence of only a single firm.)

A further point to consider in comparing contracting out with in-house
production is the fact that the cost of contracting out is explicit, whereas the cost
of in-house production is difficult to observe. Thus contracting out provides
useful data for rational decision-making. Moreover, contracting out allows the
government to take advantage of specialized knowledge or skills in the private
sector.

In some cases, partial contracting out may be appropriate. Suppose that a
municipality, persuaded of the benefits of contracting out, puts its refuse-
collection services up for tender, awards the contract to the lowest bidder, and
then sells its trucks and equipment to that firm (as has in fact happened). Some
time later, when the service again comes up for tender, the municipality finds
that only one firm, the firm that now owns the equipment, is in a position to bid
for the contract. The municipality faces a monopolistic supplier on the second
contract award and the price it must pay is, accordingly, high—probably higher
than the cost of in-house production would have been. If such a situation is
likely to emerge, partially contracting out the work may be preferable to either
alternative. The municipality could put the service up for tender but retain
ownership of its capital equipment and lease it at a pre-stated price to the
successful bidder. This arrangement would eliminate the monopoly power of the
incumbent firm in future contract awards. Such a solution is commonly adopted
in the private sector when firms contract out work to other firms. In the
automobile industry, for example, the firms that produce the automobiles retain
ownership of the specialized tools, dies, jigs, and patterns used by their
subcontractors in manufacturing the components (Monteverde and Teece 1982).2

2 See McAfee and McMillan (1985) for a theoretical analysis of sequential contracting with specific assets.
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This measure eliminates the possibility that the subcontractor will exert
monopoly power after the relationship has been established.

The government's decision whether to have a firm produce a service under
contract can be made rationally only on a case-by-case basis, by weighing the
cost of government provision against the cost of contract provision.3

4. OPTIMAL RESERVE PRICES

Suppose the government has the capability of undertaking a project itself and
there are several firms that could also do the work. When should the work be
contracted out? The answer is not the obvious one: the government should not
contract the work out merely because the private sector can do the work at the
same level of quality and with a lower production cost than the government can.
Rather, the government's cost-minimizing strategy requires it sometimes to do
the work in-house even though its in-house production cost is higher than the
production cost of one or more of the bidding firms would have been.

If the government itself has the capability of doing the work, it can use in-
house production as a threat to induce the firms to lower their bids. It can do this
by using the equivalent of a reserve price in an auction. When the government
announces the upcoming tender, it states a reserve price: if it receives no bid
lower than the reserve price, it withdraws the tender and does the work itself.
Announcing this reserve price may induce the firms to bid lower then they
would otherwise bid, thus lowering the cost of the project to the government.

It can be shown that the optimal reserve price is strictly lower than the
government's own cost of doing the work. Suppose the government's cost of
undertaking some project itself is $100,000. Suppose the lowest possible
expected cost a bidding firm could have is $80,000 and the different firms' costs
are distributed uniformly. Suppose the contract is put up for tender as a fixed-
priced contract. Then it can be shown that the reserve price that minimizes the
expected cost to the government (because of its effect on the way the firms bid)
is $90,000.

To understand the effect of a reserve price on the firms' bidding, consider
two cases. In case 1, the lowest-cost firm that actually enters the bidding has an
expected cost of $92,000. In case 2, the lowest-cost bidder has an expected cost
of $88,000. In each case, suppose that the firm believes that the second-lowest-
cost bidder's cost is more than $5,000 above its own expected cost. Suppose
further that in the absence of a reserve price the low-cost firm in case 1 will bid
$97,000 and the low-cost firm in case 2 will bid $93,000; that is, each firm will
expect to earn a $5,000 profit. Now suppose the reserve price of $90,000 is in

3 For more on the choice between contracting and govemment production, see Bish (1984), Borcherding
(1979), and Savas (1982). For a sceptical opinion of the advantages of contracting out and some anecdotal
evidence sbout poorly designed or poorly administered government contracts, see Hanrahan (1983).
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effect. In case 1, no firm can bid below $90,000 without taking a loss: the
government receives no bids and must do the work itself at a cost of $100,000,
even though, had it not imposed the reserve price, it could have had the work
done by the firm for $97,000. This possibility is the disadvantage of imposing
the reserve price. In contrast, consider case 2. The lowest-cost firm knows that if
it bids above $90,000 it loses the contract and earns no profit. If it bids $89,999,
it wins the contract and earns $1,999 profit. Earning $1,999 profit is better than
eamning no profit. (Recall from Chapter 2 that since the firm's costs include its
opportunity costs its potential profits from alternative activities are already taken
into account in these calculations.) Thus the firm bids $89,999. Here, then, is the
advantage to the government of imposing the reserve price: in case 2, the
government pays $89,999 with the reserve price and $93,000 without the reserve
price.

One can derive a general formula for this strategy from the economic
theory of auctions.# As before, let G denote the distribution of firms' expected
costs, g the corresponding density function, and o the cost-share parameter. Let
¢ denote the cost of the project if it is done in-house by the government, and let
r denote the reserve price, so that all bids are rejected if none are below r. Then
the optimal value of r is found by solving the equation

(1) r=co-(1-0)G(r)gr).

In particular, suppose that the distribution of the firms' expected costs is uniform
— a not unrealistic simplification, as we showed in Chapter 4. Denote the
lowest possible expected cost that a firm could have by ¢, Then the formula for
the optimal reserve price becomes

@) r=[co+ (1 -a)c/2-a).

It must be the case that ¢; < ¢p. Otherwise the government's in-house cost is
lower than the lowest possible cost of private production, in which case there is
obviously no reason to put the project up for tender. It follows from equation
1 or equation 2 that 7 < cy. In other words, the reserve price that the government
should set in order to minimize its expected cost of having the job done is
strictly less than its own in-house production cost. In some instances, then, the
government's optimal choice is to do the work itself at a cost higher than the
lowest bidder's production cost would have been. Note the simplicity of
equations 1 and 2: the optimal reserve price does not depend on the number of
firms bidding. In particular, given a fixed-price contract and a uniform
distribution of the firms' costs, the optimal reserve price is simply the average of
the government's own cost and the lowest-possible expected cost of a firm.

4 Equation 1 can be obtained by g results from Laffont and Maskin (1980), Riley and Samuelson

(1981), and Myerson (1981) (on the optimal reserve price under a fixed-price contract) with results (on the
extension to incentive contracts) from McAfee and McMillan (1985).
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Why is the optimal reserve price lower than the government's own cost of
doing the work? Two opposing effects are at work, as the preceding numerical
example showed. The disadvantage of setting the reserve price below the
government's own cost is that this policy may result in the government's doing
the work when in-house production is more expensive: this result occurs when
the lowest bid falls between the reserve price and the government's own cost.
The benefit of setting a low reserve price is that it induces firms to bid lower
than they would bid otherwise. Clearly a firm will not bid below its own
expected costs, but it might be prepared to lower its bid by giving up some of its
profits if the alternative is the certainty of not being awarded the contract. The
reserve price that minimized the government's expected payment, balancing
these two effects, can be shown to satisfy equation 1 or equation 2.

It can also be shown that the government gains nothing by setting a
reserve price but keeping it secret (Riley and Samuelson 1981). The optimal
strategy for the government is to announce its reserve price openly before the
bidding.

The preceding argument demonstrates that comparisons of the costs of
public supply and the costs of private supply should be made with care. The fact
that the costs of public provision of a particular service are higher than the costs
that would have been incurred under private provision is not in itself evidence
that the government erred in not contracting the service, because sometimes the
government's cost-minimizing strategy requires it to produce in-house even
when private production is less costly. Of course, the foregoing argument is
relevant only if the project is put up for tender and bids are received before the
decision to produce in-house is made.

5. SUMMARY

Public goods are goods that are collectively consumed and from whose benefits
no one can be excluded. In the case of private goods, the price system co-
ordinates different individuals' wants and needs: self-interest causes people to
behave in a way consistent with the social good. In the case of public goods, this
coincidence between self-interest and the collective interest breaks down: there
is a role for government intervention to ensure that public goods are supplied in
appropriate quantities. This intervention may take the form of the government's
producing public goods itself, but it need not: instead, public goods may be
produced by private firms under contract to the government.

In recent years, many public goods traditionally produced by the
government have been successfully contracted out to the private sector, often
with substantial cost savings.

Factors that influence the choice between contracted production and in-
house production of a public good include the degree of precision with which
the project can be defined and the number of firms capable of doing the work. A
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good or service lends itself to contracting out when many firms are capable of
doing the work, the capital outlays necessary are small, and the good or service
can be easily defined. Even when quality is difficult to define, selection of a firm
on the basis of reputation, rather than on the basis of price alone, may still make
contracting out desirable.

If the government is able to do the work itself, then its optimal strategy is
to announce a reserve price when it puts a project up for tender. If all of the bids
are above the reserve price, the government rejects all of the bids and does the
work in-house. The reserve price that minimizes the expected cost of the project
to the government is lower than the government's cost of doing the work itself,
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Summary of Results and
Recommendations

It remains to draw together the various strands of the analysis and offer some
conclusions.

This study has (1) described and classified the types of contract in use in
government-firm contracting; (2) suggested ways in which the most common
type of contract, the fixed-price contract, might be used at lower cost to the
government, specifically by increasing the amount of competition among firms
bidding for the contract; (3) identified the failings of another type of contract
sometimes in use, the cost-plus contract, and described an alternative contract
that is similar to the cost-plus contract but much less costly for the government;
(4) examined the advantages of the incentive contract, which combines features
of both the fixed-price contract and the cost-plus contract and, by so doing,
ameliorates the disadvantages of both; (5) derived a practical formula for the
optimal contract; (6) analysed the consequences of domestic preferences in
government procurement; (7) discussed the choice for a government agency
between producing a commodity or service in-house and contracting with a
private firm for its production; (8) derived optimal reserve-price policies; and
(9) examined the experience with contracting of both the Ontario government
and the United States Department of Defense, drawing lessons for government
contracting in general.

1. THE SIGNIFICANCE OF COST SAVINGS

The simulations in Chapters 4 and 5 suggested that changes in contracting policy
could achieve savings for the government of as much as 30 per cent. The size of
the savings varies with the particular contracting situation, but 8 per cent is a
typical saving.’

Are savings on the order of 8 per cent large enough to justify changes in
policy? We would argue emphatically that they are. The Ontario government
annually spends $9 billion in procuring goods and services from private firms
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(Ontario Ministry of Industry and Trade 1984). An 8 per cent reduction in this
figure would amount to savings of $720 million, a considerable sum by any
reckoning. Moreover, this saving would be achieved repeatedly, year after year.

It is worth comparing these potential savings of around 8 per cent with the
provincial budget deficit, about which there is so much popular concern. In 1983
the Ontario budget deficit amounted to 9.8 per cent of total provincial
expenditure (Conklin and Courchene 1984: 81). The savings from improved
contracting procedures would be much too small to eliminate the budget deficit,
but they could reduce it significantly.

2. WAYS OF ACHIEVING SAVINGS

The present study has suggested a number of ways in which the cost to the
government of contracted work could be reduced. Some of these cost-saving
techniques are already used, wholly or in part, by government agencies; others
are original to this study. This section reviews the specific areas in which the
government might find opportunities for significant savings.

Definition of project specifications. Poor design specifications are an important
source of excessive costs to the government. If the criteria by which the
completed project is to be judged are vague, the contractor can, without penalty,
do low-quality work. If the project's specifications are revealed during the
course of the work to be infeasible, the price for the modified project must be
renegotiated—but now, the contractor is in a monopoly position, which he can
exploit in the negotiations to obtain a high price. (See Sections 6.3, 6.4, and 8.3.)

The tendering procedure. The use of the sealed-bid tender encourages low bids.
Short of a complicated system in which high bidders are penalized and low but
unsuccessful bidders are subsidized, the sealed-bid tender is the optimal
tendering procedure, yielding lower bids than alternative procedures. This study
therefore endorses the almost universal use of the sealed-bid tender by
government agencies. (See Sections 2.6 and 7.1.)

Collusion in bidding. There is a temptation for the bidders to combine secretly in
an effort to raise prices. Successful collusion can double the price of a project.
No contracting procedure can be designed that is immune to collusion; the only
answer is for the government agency to be aware of the possibility of collusion
and to watch continually for signs of its presence. Encouraging entry of new
firms into the industry is one way of reducing the likelihood that collusion will
develop or persist. (See Sections 2.7 and 8.2.)

Bidding competition. Bidding competition matters for two reasons. First, the
more firms there are bidding for the job, the more each firm's bid will be driven
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down. Second, unless the contract is a cost-plus contract, bids reveal relative
expected costs; that is, the lowest-cost firm bids lowest.

The data presented in this study show that increasing the amount of
bidding competition can have a surprisingly large effect on the price paid by the
government. In one set of data, the price paid by the government for a given
item when there was competition was on average half the price paid for the same
item when there was no competition. Simulations of the effect of increasing the
number of bidders show a significant cost-saving potential. For example,
increasing the number of bidders from 3 to 4 can result in savings of up to 18
per cent; from 7 to 8, up to 4 per cent; and from 10 to 11, up to 2 per cent.
Efforts by the government to increase the number of firms bidding for
government business can therefore yield a significant payoff.

The government can increase the number of bidders for a project by
dividing it into separate projects (presuming such a division is technically
feasible). Then small firms can bid for the job—firms that might otherwise be
excluded from competing by their capacity constraints. The government can also
ensure that there are as many bidders as possible by advertising upcoming
contract awards widely, so that all relevant firms know of the opportunity; by
allowing a period for the submission of bids long enough to ensure that no firms
are excluded for want of time in which to prepare their bids; and by defining the
project's technical specifications in as broad terms as possible to that capable
firms are not excluded by a failure to satisfy criteria that are not strictly relevant
to the project's requirements.

Bidding competition depends not only on the number of bidders; of equal
importance is the variance in the firms' expected costs. The closer are the
different firms' expected costs, the fiercer is the bidding competition and
therefore the lower is the price paid by the government. Thus it is in the
government's interest for it to attempt to reduce the inherent cost differences
among the firms. For example, the government might publicize new
technologies, to ensure that all firms, and not just one or two, are using up-to-
date production methods. (See Chapter 4.)

Macroeconomic implications. Firms will bid the lower for any contract the lower
are their opportunity costs—that is, the less profitable are their alternatives to
that particular contract Thus the government can lower its total payments by
commissioning more work during recessions than it commissions when the
economy is booming. As a bonus, such a policy has beneficial macroeconomic
effects: to the extent that fiscal policy is effective, an increase in government
expenditure tends, in Keynesian fashion, to counteract the ill-effects of a slump.
(See Sections 2.1 and 3.13.)

Government as risk bearer. Because the risks of failure of any one government
project are spread across all citizens, the cost to society of having the
government bear risk is insignificant. Therefore the government should be risk-
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neutral in the face of uncertainty. If a firm with which the government deals is
risk averse, then it will be willing to accept a lower rate of profit in exchange for
the government's taking some risk away from it. Thus the government can lower
its expected payment by bearing some of the project's risk. Contractual
arrangements that relieve the firm of some of the risk are therefore advantageous
to the government. (See Section 2.3.)

Ex-post evaluations. The political process tends to evaluate decisions by results.
Thus if a project turns out to be unduly costly, the decision that initiated the
project is condemned. This tendency to evaluate decisions with the benefit of
hindsight is not only unfair but, what is more important, may lead to poor
decisions. It may cause government officials to be risk-averse when social
efficiency requires them to be risk-neutral. (See Section 2.3.)

Fixed-price contracts. The fixed-price contract is the most commonly used form
of government contract in Ontario and in most other jurisdictions as well.
According to our theoretical analysis, the fixed-price contract is optimal if and
only if (a) the bidders are all risk neutral and (b) either there are very many
bidders or all bidders have the same expected costs. If these conditions are not
met, an incentive contract would perform better, from the point of view of the
government, than would a fixed-price contract. (For more details, see Sections
3.3,34,35,64,7.3,and 8.5).

Incentive contracts. The incentive contract has the disadvantage, relative to the
fixed-price contract, that it gives the contractor weaker incentives to hold down
the costs he incurs. In many cases, however, this disadvantage is outweighed by
two other considerations. Relative to the fixed-price contract, the incentive
contract induces stronger bidding competition among the firms seeking the
contract; it also requires the selected firm to bear less risk, so that the firm, if it
is risk averse, is willing to accept a lower rate of profit. Both of these effects
tend to make the incentive contract less costly for the government than the
fixed-price contract. Unless the necessary and sufficient conditions for the
optimality of the fixed-price contract are satisfied, the government pays a lower
price on average under an incentive contract than it pays under a fixed-price
contract. It follows that, in many instances in which fixed-price contracts are
now used, using an incentive contract instead would result in savings for the
government. We presented a reasonably simple method of computing the
optimal cost-share parameter for the incentive contract in Chapter 5. We
recommend, therefore, a change in the government's policy: an incentive
contract should be used in many (but not all) cases where currently a fixed-price
contract is used. Simulations show that savings of as much as 45 per cent, and
typically around 8 per cent, can be achieved by using an optimal incentive
contract in place of a fixed-price contract. For 60 per cent of the actual Ontario
government contracts examined, significant savings could have been achieved



Summary 153

had an incentive contract been used instead of a fixed-price contract.

The simplicity of using an incentive contract should be stressed. For the
government official, the computation of an approximately optimal cost-share
parameter can be reduced to a routine matter. For the firm, working under an
incentive contract need be no more difficult than operating under other payment
schemes, such as commission or royalty schemes, that make payment contingent
on performance. (See Sections 3.3, 3.4, 3.6, Chapter 5, and Sections 6.5, 6.6,
8.6,and 8.7.)

Cost-plus contracts. Cost-plus contracts are unduly costly to the government, for
two reasons. First, a cost-plus contract gives the contractor little incentive to
keep realized costs low, because any increase in costs is simply passed on to the
government. Second, and more subtly, offering a cost-plus contract usually
results in the wrong firm's being selected. The bids for a cost-plus contract are
not related to true expected costs: a high-cost firm can bid low because it knows
that its actual costs, whatever they are, will be covered by the government. Thus
a cost-plus contract (unlike a fixed-price contract or an incentive contract) gives
the government no reason to presume that by picking the lowest bidder it has
picked the lowest-cost firm.

It is always possible to devise an incentive contract that performs better
than a cost-plus contract. Even an incentive contract that is very close to a cost-
plus contract (for example, an incentive contract with a cost-share parameter set
at 95 per cent) will cost the government less than will a cost-plus contract. Such
an incentive contract is subject to the first disadvantage of the cost-plus contract:
it gives the contractor little incentive to exert effort to keep his costs low.
However, it is not subject to the second failing of the cost-plus contract: under
any incentive contract, expected costs are relevant to the firm's decision on how
low to bid; therefore, the lowest-cost firm bids lowest, so that when the
government selects the lowest bidder it does in fact choose the right firm for the
job. (See Sections 3.3,3.4,3.5,64,7.3,and 8.5.)

Contingent contracts. If the cost of a project will be affected in an important
way by some future event, and if both parties to the contract can observe the
event, there are advantages to using a contingent contract—that is, a contract
under which the amount of the payment is contingent on the outcome of the
unpredictable event. For example, costs may be affected by inflation in input
prices; the contract price may therefore be indexed to negate the effects of
inflation. The contingent contract is beneficial to both parties. The firm's
uncertainty about its profit is reduced; consequently, if the firm is risk averse, it
will be willing to accept a lower rate of profit. The cost of the project to the
government is therefore lowered.( See Section 3.12.)

The irrelevance of cost overruns. If the contract is optimally designed, cost
overruns should not be viewed with concern. The important number is the total
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cost of the project to the government, not the amount by which final costs
exceed target cost. Provided the cost-share parameter is set at its optimal level,
what the government loses through cost overruns exactly matches what it gains
through lower initial bids. However, with a cost-plus contract (which we have
argued, cannot be an optimal contract), firms submit bids that are unrelated to
their expected costs: thus cost overruns under cost-plus contracts are symptoms
of the inadequacy of such contracts. (See Sections 3.7, 3.8, and 3.9.)

Random auditing. With a cost-plus contract or an incentive contract, but not with
a fixed-price contract, the amount ultimately paid to the contractor depends on
the costs incurred. The government must therefore have some procedure for
auditing contractors' cost statements to guard against fraud. The Ontario
government's current policy on cost-plus contracts is to audit completely every
cost statement. This is excessive. A more cost-effective strategy is random
auditing. The fact that there was some probability of detection would be enough
to deter most fraud (just as random auditing of income-tax returns is enough to
deter most people from trying to defraud the tax authorities). There is less need
to audit incentive contracts than cost-plus contracts, because under an incentive
contract the contractor bears some responsibility for his own costs. Thus
incentive contracts, while somewhat more costly for the government to
administer than fixed-price contracts, are less costly to administer than cost-plus
contracts. (See Sections 3.11 and 6.5.)

Sales taxes. The theoretical analysis showed that in net terms the imposition of a
sales tax on the inputs used by a contractor costs the government money: the
sales tax raises the cost of the project by more than the value of the sales tax
collected. This result suggests a policy recommendation: sales taxes on items
used in government projects should be rebated. This proposal is a tentative one,
however: a rebate policy might generate considerable administrative costs for
the government. However, regardless of the question of administrative costs, the
point remains that the government lowers rather than raises its net revenue by
imposing taxes on contractors' inputs. (See Section 4.5.)

Domestic preferences. The Ontario government offers a 10 per cent price
preference for the Canadian content in the good or service being tendered. The
US government has a 6 per cent price preference for domestic content. The
theoretical analysis showed such a policy may be justified quite apart from any
protection it may provide to domestic firms. In some circumstances, a
preferential policy might actually lower the price paid by the government by
stimulating bidding competition. A policy of favouring bidders with a high
domestic content over bidders with a high foreign content is justified purely on
the grounds of savings to the government if the foreign producers have a
comparative advantage (that is, if the foreign producers have lower costs on .
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average than do the domestic producers). This argument must be treated with a
great deal of caution, however, for a preferential policy will succeed in
stimulating bidding competition only if it is applied in a very flexible and
sophisticated way. A simple, unvarying rule (such as Ontario's policy of
favouring domestic firms by 10 per cent) may often result in the government's
payment being higher rather than lower. Indeed, in an industry in which the
domestic producers have a comparative advantage over the foreign producers,
the government will minimize its payment by favouring foreign content. (See
Chapter 9.)

In-house production versus contracting out. The question of whether a publicly
financed commodity is more efficiently produced by the government itself or by
a firm under contract is complicated and few general rules can be stated.
Ultmately, the question is an empirical one: which mode of supply works best
in practice? For this reason, we support the idea of experimenting with the
alternative modes of supply, as has been done in recent years in both Canada and
the United States. The results of these experiments suggest that it may be to a
government's advantage to contract out many of the goods and services that
governments have traditionally produced directly. (See Sections 10.1, 10.2, and
10.3.)

Reserve prices. If a government has the capability of undertaking a project itself,
its cost-minimizing strategy is to announce a reserve price strictly lower than its
own cost of doing the work in-house, with the understanding that if no one
submits a bid lower than the reserve price the government will do the work
itself. The optimal reserve price can be computed from data on the government's
own cost and the distribution of firms' costs. In particular, given a fixed-price
contract and a uniform distribution of firm's costs, the optimal reserve price is
simply the average of the government's own cost of doing the work and the
lowest expected cost that a firm could possibly have. Thus comparisons between
the cost of public supply and the cost of private supply should be made with
care. The fact that public provision of a particular service is more expensive than
private provision would have been is not in itself evidence that the government
erred in failing to contract out that service, because the government's cost-
minimizing strategy sometimes requires it to produce in-house even when a firm
would have lower production costs. (See Section 10.4.)

Comparison with private-sector contracting. The private sector, which is not
constrained by the public sector's requirements of visibility and accountability,
typically awards contracts by closed negotiations rather than by formal bidding.
The advantage of negotiation is that it gives the purchasing agent the flexibility
to bargain down prices. One general advantage of the policies advocated by the
present study (the use of incentive contracts, price preferences, and reserve
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prices) is that they would introduce into the operation of the sealed-bid public
tender some of the flexibility inherent in closed negotiations. (See Section 1.2.)
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Incentives in Government Contracting
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Could the existing level of government services be provided at a lower cost? This study
presents a convincing argument for incentive contracts as a means to this end.

In a typical market economy, payments from the government to firms account for about
one-half of government spending (excluding transfer payments). By changing the way
in which & government pays the firms from which it procures goods and services, it would
be possible to maintain the existing array of government programs at a lower price.

The major finding of this study is that governments could significantly reduce their
expenditures by making extensive use of incentive contracts where they currently use
either fixed-price contracts or cost-plus contracts. An incentive contract shares cost
overruns and cost underruns between the government and the contractor according to a
predetermined ratio. An incentive contract stimulates competition among the firms
bidding for the contract and shares the project’s risk between the govermment and the
selected firm, while giving the contractor incentives to keep incurred costs low,

In addition to advocating the use of incentive contracts, the study analyses the
consequences of preferential treatment for domestic content over foreign content in
government procurement, discusses the choice for a government agency between producing
a commodity or service in-house and contracting for its provision with a private firm, and
examines the experience with contracting of both the Ontario government and the
United States Department of Defense in order to draw lessons for government contracting
in general.
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