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Preface

The present volume originates from the interaction between top public
procurement practitioners and economists working at, and with, the
Research Unit of the Italian Public Procurement Agency, Consip.

It is based on the belief that procurement, while representing a large share
of the GDP of developed and less developed economies and occupying a
substantial share of employment in the private and public sectors, suffers
still from a limited variety of discussions, outside of the academic arena, on
strategic economic choices regarding the optimal set-up of a tender for
purchasing.

Economic research on optimal procurement design has made gigantic
steps in recent decades. Still, public and private procurement centres around
the world, that are often involved in a large number and variety of
acquisitions, can seldom afford to hire expert consultants to allow for an
optimal case-by-case procurement design (informed by frontier research).
In the many relatively small acquisitions where time and financial
constraints make expert economic advice and ad hoc design impossible,
practitioners take crucial decisions on procurement design without
guidance from recent research in the field, most of which is phrased in
too technical terms to be accessed by non-researchers.

This is why in 2002 Consip, the centralized Italian Agency for
Procurement of Goods and Services, created an internal Research Unit
dedicated to both research and internal consulting on procurement design.
To perform and facilitate both these tasks, the unit started ‘translating’ into
accessible ‘best practices’ the most robust findings of recent theoretical,
empirical, and experimental economic research on procurement design.
This handbook grew somewhat unespectably out of this much less ambitious
project, mostly thanks to the enthusiastic encouragement and hard work of
the group of top-notch external experts that ended up co-authoring it.

The activity of Consip’s Research Unit comprises scientific support and
internal consulting focused on the practical problems of everyday
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procurement design, including the choice of scoring rules in different forms
of competitive tendering, the determination of number and size of lots into
which to divide each supply, optimal incentive contracting to ensure quality
and cost-effectiveness, methods favouring participation and preventing
collusion, the management of risky bids, and issues related to market
structure evolution. This focus on practical procurement issues is directly
reflected in the structure of the volume, as all chapters are motivated by
major problems in practical procurement design and management. Consip’s
Research Unit coordinates the activities of the European Union Learning
Lab on Public Procurement, whose members, Europe-wide procurement
organizations, regularly meet to discuss strategic choices to foster
competition and carry out benchmarking exercises.

Consip and a number of top-level external world experts strongly
supported the idea of a volume that could help bridging the gap between
advanced research and the practice of procurement, and support
practitioners when expert advice, the best choice whenever possible, is
not feasible. They all readily saw how valuable could be such a reference for
Consip’s professionals, for all other procurement managers employed in the
public and private sector, and for undergraduate and MBA students and
teachers engaged in strategic procurement/sourcing courses. For these
reasons the editors are extremely grateful to Consip, and even more to the
authoritative external experts who kindly agreed to contribute to what later
turned out to be a quite ambitious project.

All chapters are original, unpublished work containing non-technical
analysis of procurement design problems and practical recommendations —
summarized in ‘practical conclusions’ — that procurers may want to
consider to support decision making in their professional activity when they
believe the relevant circumstances apply. Given the complexity of
procurement decisions, our practical conclusions should not be used as
mechanical rules, as this might lead to serious mistakes. Rather, they should
be intended as an inspiration and help for intelligent and responsible
procurement design, where optimal choice cannot be based on a passive
implementation of recipes, but must be the outcome of a smart and creative
act.

The book is intended mainly for professionals, economists, and lawyers.
The volume can also be used as reference for MBA courses in procurement
or, in general, courses related to supply chain management. Advanced
undergraduates and first-year graduate students in economics and in law
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can also find in the book an interesting and useful reference for courses
related to procurement design.

Procurers and other readers are likely to find in the chapters of this
handbook many instances and examples of which they have had some
significant experience they can share with or question the authors about.
We welcome and encourage interaction with procurers, who can write to us
at ufficiostudi.consip@tesoro.it.

Enjoy the reading!
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1 Introduction

Nicola Dimitri, Gustavo Piga and Giancarlo Spagnolo

1.1. Why a handbook on procurement?

Procurement represents a very large fraction of total economic activity.
The value of public procurement transactions in EU countries is about
16 percent of their GDP, while in the United States it is around 20 percent.'
In the private sector, the value of transactions is even larger and is steadily
increasing, due to the current trend towards outsourcing all non-core
business activities.

Efficient procurement is therefore a core necessity for firms’ profitability
and survival, and for the public sector’s effectiveness in obtaining resources
for social spending and/or lower taxes. Procurement design directly and
substantially affects firms” and countries’ performance in the short and in
the long run: in the short run, most obviously by immediately determining
the costs and quality of inputs in the private or public supply chains; in the
long run, most importantly by determining suppliers’ and more generally
firms’ incentives to invest in R&D and to innovate in general.

Procurement design and management is a complex issue though, as
contractual problems directly interact with competitive screening and risk
management problems. Moreover, procurement is most often a dynamic,
repeated activity, with short-term objectives often conflicting with long-
term ones. Strategic procurement decisions must be taken with a focus on
the future dynamics of the demand-—supply relationship. Neglecting the
importance of repeated relationships with potential suppliers and the effects
of procurement choices on an industry or a district dynamic could have
very undesirable consequences for a large buyer, in terms of both price and
quality. This dynamic distinguishing feature of procurement also greatly
enlarges the role for reputational forces.

! See http://europa.eu.int/comm/internal_market/publicprocurement/index_en.htm.
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Unfortunately, there is not a one-size-fits-all measure for effective
procurement design: the variety and complexity of situations in which
procurement decisions are made means that appropriate purchasing pro-
cedures must take into account many aspects, and be tailored to each single
situation. Nevertheless, some key forces driving effective procurement design
are common to most procurement decisions, and it is on these kinds of
driving forces that this handbook is focusing, providing a toolkit for how to
take them into account in different situations.

Strategic procurement decisions require rational and competent decision
makers, especially when procuring innovative goods or services. The need
for competence obviously relates to the specific ability to gauge market
developments, but cannot leave aside more general skills that have to do
with legal and, particularly, strategic issues.

It is with regard to this latter strategic need that this handbook hopes to
bridge a gap between economists and procurers. Indeed we believe that, also
thanks to many excellent existing books, legal professionalism in procure-
ment has progressed faster than knowledge on the topics this handbook is
concerned with. Strategic and efficiency issues, however, are no less urgent
or important than legal consistency ones. If anything, they need to be
studied also by legal experts of procurement to enable them to structure
contracts appropriately and suggest modifications to laws that sometimes
prevent full implementation of sensible procurement strategies.

Therefore, the main goal of the volume is twofold. It wishes to inform
professionals involved in practical activity of the more robust indications
coming from advanced economic research in the field, to help them solve
the main problems arising in practical procurement design. At the same
time, the book will also inform researchers of the most important problems
that arise in procurement practice, in so doing providing important
inspiration for new fertile research efforts in the field. This is why particular
emphasis has been given to examples and case studies, through which
the specifics of different procurement situations will be illustrated and
discussed.

1.2. Terminology and definitions

Procurement is characterized by lack of uniform terminology; different
terms, in different countries or contexts, are used to describe identical or
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very similar situations, and these differences can sometimes generate con-
fusion and misunderstandings.

Differences are particularly noticeable in the terminology of competitive
bidding procedures. A main source of difference is given by the community
of reference. For example, while economists normally refer to both sealed-
bid and dynamic competitive bidding procedures as auctions, procurers by
auctions typically intend dynamic, descending-in-price competitions, while
sealed bidding is often referred to as sealed-bid tendering. The language
used in legislation can also be different: for instance, the 2004 EU Directive
on public procurement refers only to ‘electronic auctions’ and never
mentions sealed bids or sealed bidding, which is instead used by the US
Federal Acquisition Regulations.

Given such diversity of terminology, we found it compelling to attempt
to harmonize language through chapters. The choice we made turned out
to be a compromise among the terminologies used by most of the potential
readers of the volume, so that all of them could feel sufficiently familiar
with the language adopted. With very minor exceptions, throughout the
book the terms procurer and buyer will be used interchangeably, as will the
terms bidders and suppliers (sometimes sellers). By contractor we shall mean
a supplier who has been awarded a supply contract. Moreover, we shall
often use the term competitive tendering as a general expression for com-
petitive bidding procedures, to mean what economists refer to as auctions.
More specifically, we shall adopt the term sealed bid tendering (procedure)
or simply sealed bidding for what economists refer to as sealed bid auctions,
and use the term dynamic (descending-reverse) auctions or simply auctions
for what economists name open-dynamic auctions. Finally, the term tender
will be used to mean a price/technical offer. The glossary provides more
detailed support and we encourage the reader to spend some time to glance
through it.

1.3. Book structure and content

This book is organized in six parts, each of them covering a major theme
of interest for effective procurement practice. After the preliminary
section setting the stage, the following ones will discuss some general
strategic principles in procurement, the design of competitive tendering
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procedures, criteria to attract and select participants, methods to prevent
collusion and corruption, and procurement and innovation in a dynamic
perspective.

1.3.1. Part | Preliminary issues

This part introduces the reader to the main themes concerning procure-
ment, motivating the volume and its structure.

Chapter 2 contains a discussion on the variety of practices in public pro-
curement. It concentrates on evidence gathered from a survey conducted by
Consip, mostly from European but also from some non-European coun-
tries. The authors point out that a large degree of heterogeneity emerges
across countries in the procedures that are followed by public purchasers.
This finding is crucial in that it gives the reader possible methods to
approach the chapters of the book. The reader will find it interesting to
compare the indications emerging from the survey with the practical con-
clusions proposed in this volume, on themes such as the choice of com-
petitive tendering formats, scoring rules, etc.

1.3.2. Part Il General strategic principles

This part contains three chapters, each of them dealing with a general aspect
of procurement design.

The first important decision to make in designing the procurement
system of a complex organization concerns its degree of centralization. The
point falls within the general theme of delegation, a topic widely investi-
gated, though not very extensively in procurement. In Chapter 3 the
authors argue that evidence from practice is very heterogeneous showing a
wide array of patterns of procurement design. While, in recent years, the
public sector has exhibited a tendency towards more centralized systems,
the private sector has showed much more variety, with a considerable
presence of mixed models where elements of decentralization and cen-
tralization co-exist. The main effort of the chapter is devoted to identifying
the most important reasons supporting centralized and delegated pro-
curement.

After the overall design and the extent of delegation in a purchasing
system are defined, the buyer has to tackle another crucial aspect, that is, the
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structure of supply contracts. These must be tailored to achieve the desired
quality at the lowest possible price compatible with suppliers’ cost. Chapter
4 discusses the main categories of contracts that could be adopted in pro-
curement. The authors observe that a major element of distinction among
them is whether standards of quality are contractible, namely well specifi-
able in the formal agreement. The point is very important because when the
procurer cannot introduce clauses in the contract that unambiguously
describe the desired quality standards, then the procurer is bound to rely on
non-contractible incentives.

Another fundamental dimension of procurement that buyers should
carefully choose in order to deliver value for money is the awarding pro-
cedure. Chapter 5 deals with the issue by comparing advantages and dis-
advantages of competitive tendering procure with respect to negotiations.
In a competitive tendering procurement compete for a contract by sub-
mitting offers to the procurer, who chooses the most economically
advantageous tender. In a negotiation procedure the buyer interacts indi-
vidually with one, or more, selected suppliers to obtain the best contract
conditions. Competitive tendering procedures are typically more imperso-
nal, accountable, and transparent than negotiations, though they normally
prevent communication between buyers and sellers which could improve
price and quality. Negotiations can instead allow the procurer to exchange
information with potential suppliers and utilize their expertise when
designing the project. The authors discuss the implications of these features
for procurement design.

1.3.3. Part Ill Competitive tendering strategies

Having opted for a competitive tendering awarding procedure, the buyer
faces two major decisions: she first has to select which competitive
bidding format to adopt and then the number of contracts lots. This
section is dedicated to these two very important aspects of procurement
design.

Competitive tendering procedures fall within two main categories: sealed-
bid tendering and dynamic reverse auctions.” In a sealed bid tendering

% For more on the main types of sealed-bid competitive tendering procedures see the glossary.
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suppliers submit offers without observing the tenders made by the oppo-
nents, while in dynamic auctions prices are disclosed in the course of
the competition so that suppliers have the opportunity to outbid their rivals
before the auction ends. In procurement activity both formats are used, but
on what elements can a buyer decide which one to opt for? Chapter 6 deals
with this point, arguing that the choice should mostly depend on the nature
of uncertainty for serving the contract. The authors notice that a possible
problem with dynamic auctions is that they might last for too long and
discuss how the auction length could be kept under control without the
procedure losing effectiveness for the buyer.

Choosing how to split the supply is another major decision that buyers
have to face. This determines the number of supply contracts, or lots,
which bidders will compete for. Chapter 7 examines how the number and
size of contracts to procure could emerge from the resolution of a trade-
off. On the one hand, with few, large lots the buyer could better exploit
the advantages of bidders’ economies of scale and scope and would be
likely to pay low prices for the awarded contracts. However, large lots
could also preclude small business enterprises from submitting tenders,
and have undesirable consequences for the buyer. A possible negative
implication of this concerns the level of competition taking place in the
competitive tendering as well as in the market where suppliers operate.
The authors contend that if only few, large suppliers can participate in the
tender, then it could be easier for them to collude. Moreover, reducing
the number of competitors in a bidding competition could also have a
negative impact on the outcome of future competitive tendering proce-
dures and on the long-run sustainability of the level of competition in the
suppliers’ market.

When the buyer splits the supply into more than one lot, she has to
determine which multi-contract competitive tendering format to opt for. The
general choice between a multi-contract sealed bid format and a dynamic
reversed auction is still based upon the general principles discussed in
Chapter 6 for the single contract case. However, the presence of multiple
lots introduces some new elements in procurement design; in particular,
the format can vary depending upon whether lots exhibit so-called positive
or negative complementarities. For a supplier, a set of contracts exhibit
positive (negative) complementarities when the cost of serving all the
contracts in the set is lower (higher) than the sum of the costs of each
single contract. With either kind of complementarities allowing for package



9 Introduction

bidding would enchance competition. Chapter 8 focuses only on sealed bid
formats, leaving the treatment of multi-contract dynamic auctions to
Chapter 9, and discusses competitive tendering designs to take into account
both positive and negative complementarities.

Multi-contract dynamic auctions are studied in Chapter 9, where, in
particular, the authors concentrate on the following three main formats:
simultaneous descending auctions, simultaneous clock auctions, and
the clock proxy auction. These innovative auction formats have been
proposed in recent years to deal with auctions with many related items,
where the most desirable allocation of items requires price discovery.
The authors argue that selection among these three models should
depend upon the nature of complementarities among contracts and the
extent to which the supply can be split into multiple contracts. As the
three models proposed are dynamic auctions, they are well suited to
mitigate the problems of the so-called winner’s curse, and could also
help simplify the bidders’ decision problem when the number of contracts
is high.

1.3.4. Part IV Attracting and screening participants

A widely accepted view in procurement is that a key element of a successful
competitive tendering for buyers is large and qualified suppliers’ partici-
pation, a point which this section elaborates upon. This can be true in a
variety of situations, some of the most important of which are discussed in
the ensuing four chapters.

The advent of Information and Communication Technology (ICT) stimulated
the development of so-called e-procurement platforms as electronic mediators
enhancing transactions in two-sided markets. For instance, e-marketplaces in
the public sector are e-platforms; they function as intermediaries between
suppliers, exhibiting their catalogues, and public administrations, which can
access the catalogues and order the products they need. In Chapter 10
the author argues that e-platforms are successful if they can find proper
incentives to attract the two sides of the relevant market to enter as many
transactions as possible. In particular the price charged by the platform to
customers, at participation or usage level, is a major policy instrument to
favour participation. In this context, prices should depart from costs to allow
for cross-subsidies between the two sides of the market. The chapter deals
also with non-price policy instruments.
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Looking more closely now at the competitive tendering design, how
could a buyer foster the desired participation by suppliers? Chapter 11
discusses some of the main elements inducing a desirable pool of partici-
pants to submit offers. The authors first consider which competitive ten-
dering formats could be more favourable for the buyer, in particular to
attract both large and small firms to participate. They argue this would
occur when small firms believe they are not systematically outbid by
stronger rivals. Besides the competitive tendering format, the authors dis-
cuss other important aspects of procurement design that can affect parti-
cipation, such as the choice of the reserve price.

When bidders are asked to submit both an economic and a technical
offer, buyers can take account of their own preferences by introducing a
scoring rule assigning a score to the two components of the proposal, and
awarding the contract to the supplier who obtains the highest overall
score. This is calculated by giving weights to the technical as well as to the
economic score. By varying the weights a procurer can fine-tune the right
incentives for suppliers to satisfy his preferences. For example, if a pro-
curer cares more about quality than price, then he could assign a higher
weight to the technical part of the formula; by so doing he may attract
suppliers providing higher quality standards. Based on the notion of
‘economic value of a point’, as the fundamental element for bidders to
choose the composition of their offers, Chapter 12 suggests how a buyer
could proceed to select the most appropriate scoring rule to meet her
desiderata.

A main concern related to qualified participation is bidders’ effective
ability to deliver the desired performance. Indeed, it is not infrequent for
suppliers facing financial difficulties to participate in a competitive ten-
dering, with the precise goal of winning the contract to try to survive in the
market. Hence, a contract awarded at an abnormally low price is
not necessarily good news for a buyer; indeed, the price may have been
submitted by a risky bidder who will be unable to serve the contract
appropriately, or to serve it at all. But how can buyers prevent this kind of
risk? In Chapter 13 the authors discuss how limited liability can change
suppliers’ attitude towards risk and influence the possibility of risky bids.
They also suggest how procurement design could take into account the
possibility of abnormally low tenders, and compare these measures with the
relative advantages of third-party guaranteed financial instruments, such as
letters of credit and surety bonds.
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1.3.5. Part V Preventing collusion and corruption

For a buyer a successful competitive tendering, in terms of low price and
high quality standards, is fundamentally related to the degree of competi-
tion that develops among participants. If bidders soften price quality
competition then the final outcome of a competitive tendering would hurt
the procurer’s objectives.

Chapter 14 presents a general discussion on how to prevent collusive
agreements. The authors observe that many elements can influence cartel
formation, some of the most important of which are the number of par-
ticipants, barriers to entry for suppliers, the timing of information dis-
closure concerning the outcome of a competitive tendering, firms’
asymmetries in capacities and costs, and market shares when the supply is
split into homogeneous lots. The authors also observe that, with sealed
bidding, first- and second-lowest-price tendering procedures operate dif-
ferently in preventing the risk of collusion. With reference to an important
case study, the authors finally discuss how a procurer should behave when
she suspects the existence of a cartel.

The formation of anti-competitive bidding rings could be fought by either
reinforcing measures to prevent cartels or by increasing punishment once
a cartel is detected. These two strategies have relative merits, which
Chapter 15 examines by presenting some important case studies taken
from cartel prosecution. The authors discuss when prevention policies
could be more effective with respect to the more commonly adopted
punishment measures. They also notice that cartel formation can take
specific forms, which might depend upon the type of competitive tendering
format adopted. Due to the availability of a large and interesting body of
evidence for sales auctions, and given that the logic of cartel formation is
similar in sales and procurement, the authors consider both scenarios.
Based on evidence, they also discuss the relation between collusion and
subcontracting.

Corruption can also be a major element generating distorted and unde-
sirable competitive tendering outcomes for the procurer. Since corruption
can occur when the buyer is purchasing on behalf of a third party, it can
takeplace both in the public and in the private sector. The fundamental
problem induced by a corrupt buyer is that she could award a contract to
an inefficient firm, possibly at a high price, in exchange for a bribe. In
Chapter 16 the authors observe that bid rigging, bid orchestration and
distortion of quality ranking are the three main instruments of corruption
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in competitive tendering procedures. Among other things, they note that
the scope for corruption may also depend on the complexity of the tenders,
and on the possibility that bids are forwarded to the procurer by use of an
electronic format. They discuss a number of devices that can minimize the
risk of corruption in procurement.

1.3.6. Part VI Dynamic forces and innovation

This section focuses on some aspects related to procurement dynamics, a
main distinguishing feature of purchasing procedures.

An important characteristic of dynamic procurements is given by the
buyer’s potential cost of switching from one contractor to another. As soon
as the current contract expires, in deciding the awarding procedure for the
new contract the procurer might wonder whether it would be preferable for
her to keep the same contractor rather than selecting a different one. If the
incumbent contractor has been fully satisfactory in serving the contract,
then the procurer might prefer to award the new contract to him again,
although the fact that the incumbent was a good one does not necessarily
mean that a new contractor could not provide an even better product. But
there could be costs for the buyer to change suppliers that should be
properly taken into account. Chapter 17 examines the optimal strategies in
dynamic procurements settings when there are switching costs. The authors
also explore policy implications for adoption of technology and firm
organization.

The parties involved in repeated interactions may build up a reputation
for a certain quality of service, since their behaviour can be observed. If the
buyer knows how well potential bidders served analogous contracts in the
past, then she can gauge the expected level of efficiency of the contractor. By
reducing the risk of opportunistic behaviour, good reputation enhances
trust and favours the development of transactions. In electronic markets
with many and often anonymous participants, the possibility of con-
structing a good reputation is particularly important. In Chapter 18 the
authors identify the main properties of simple and effective reputation
mechanisms in e-procurement platforms and e-markets in general,
including their role in attracting entry of new participants. Given the
importance of reputation, they also examine how to prevent the possibility
of untruthful feedback that could destroy the value of reputational
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mechanisms. Finally, they suggest how to implement reputation mechanisms
in public procurement.

Innovation has become a crucial competitive determinant for firms and
countries as a whole. Chapter 19 discusses optimal procurement design for
direct acquisitions of innovative knowledge and goods, and indirect pro-
curement methods that stimulate innovation among a firm’s network of
suppliers, or in a region, industry or country. As for direct methods, it
discusses and provides guidance on whether a procurer should use ex ante
or ex post prizes rather than a contest or the award of intellectual property
rights to obtain a certain innovation or a highly innovative good. Regarding
indirect methods, the authors discuss how the choice of a new technological
standard from a large buyer can and should be made; how procurement risk
management techniques should be modified when innovation is a crucial
concern; and a number of other practical procurement design methodo-
logies that can foster innovation among suppliers, at both the macro and
micro levels.
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Efficient procurement practices, both private and public, play a key role in
modern economies as they ensure reduction of wasteful activities. Achieving
such efficiency is an ambitious task, as procurement faces numerous chal-
lenges, especially due to the market structure, the legal framework, and the
political environment that procurers face.'

Although reaching efficiency always implies experimenting with new
methods and techniques of tendering, and although at a single point in time
these might also vary depending on the level of development of institutions,
market and the economic well-being of the given country, one should
expect that procurement practices would tend to converge after controlling
for all these factors.

Indeed, in recent years public and private procurement players have set
up several initiatives and networks aimed at sharing best procurement
practices. Some examples are the International Federation of Purchasing
and Materials Management (IFPMM),” the International Purchasing
and Supply Education and Research Association (IPSERA),’ the Public

' K.V. Thai (2004).
2 The IFPMM is the union of forty-two national and regional purchasing associations worldwide,
private and public. Its objective is to facilitate the development and distribution of knowledge to
elevate and advance the procurement profession, thus favourably impacting the standard of living of

citizens worldwide through improved business practices.

w

IPSERA is a multi-disciplinary network of academics and practitioners dedicated to the development
of knowledge concerning purchasing and supply management.
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Procurement Network (PPN)* and the EU Public Procurement Learning
Lab (EU Lab).”

Box 2.1. The EU Public Procurement Learning Lab (2003-2005)

The EU Public Procurement Learning Lab is an informal network among
public procurement entities across Europe. The objective of the initiative is
to exchange best practices and experiences in the field of public purchases
and strengthen networking activities. The kick-off meeting took place in
Rome in November 2003 and three working groups were created to develop
the following topics: ‘Procurement and Small and Medium Enterprise’,
‘Technical Issues of Procurement’, ‘Competitive Tendering Design and
Competitive Issues’.® A description of the working groups’ activity is given in
Appendix 2.1. Each working group was expected to provide an overview of the
EU practices on the topic developed, supported by data, cases, examples, etc.
Information collected in this chapter results from the activity of the third
working group. Detailed questionnaires were distributed to collect data on
key aspects of procurement design (see Appendix 2.3). The success achieved
in 2004 induced participants to carry on the EU Lab Initiative also in 2005, by
advancing the studies on competitive tendering design and on SMEs and
developing a new benchmark on procurement strategies for specific product
categories. The study on ‘Competitive Tendering Design’, relevant for the case
studies of this chapter, was more focused on the topic of purchasing of specific
product categories, namely paper for printers.”

Overall, thirty-five institutions representative of twenty-seven countries

participated in the seven meetings organized between 2003 and 2005 (taking
place in Italy [2], the United Kingdom, Sweden, France, Cyprus, and
Belgium [1]).

This chapter aims at pointing out similarities and differences in public
procurement practices. We leave the issue of evaluating these practices to the
other chapters of this book; nevertheless the reader will find some links to

* The PPN is an international cooperation network of public procurement expert officials involving
European states. The PPN’s aim is to strengthen the application of the EU procurement rules through a
mutual exchange of experience and benchmarking and to promote problem solving in cross-border cases
relating to public procurement. Noteworthy is the PPN’s report on ‘Public Procurement in Europe’.

> See Box 2.1.

¢ See G. Piga and M. Zanza (2004).

7 EU Lab Report on ‘Purchasing of Fix-line telephone services and Paper for Printers’.
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these chapters in order to understand the issue of what is best practice
according to accepted economic principles. The chapter does not describe
private practices, which are generally less regulated and might vary even more.

We focus on the main aspects of procurement design, stressing the dif-
ferences in procedures across countries and pointing out, where possible,
the rationale behind each choice. We base our analysis on the results of a
benchmark analysis conducted in 2004 among a group of European and
American public procurement institutions, also taking advantage of the
wave of centralization in public procurement that occurred in the late 1990s
(see Chapter 3 for more on this). In some cases, a comparison between
European and US legislation is provided. Appendices 2.1 and 2.2 at the
end of the chapter describe the European and American procurement
institutions involved in the survey, while Appendix 2.3 describes the
questionnaires distributed in 2004 and 2005.

Practices adopted in public procurement point to substantial differences
that might not be justified by the different economic conditions of each
country, particularly in the light of the international legislative actions
(eg., the 2004 EU Directive or the 2005 US Federal Acquisition Regulation)
aimed at streamlining and harmonizing the procurement processes.

The chapter is organized as follows. In section 2.2. we describe the general
principles of procurement: the tendency to centralize and the mechanisms to
achieve quality in procurement relationships. Section 2.3. provides data about
the procurement design chosen by the surveyed institutions, with emphasis
on tendering processes, electronic tendering, lots, reserve price, and disclosure
policy. Section 2.4. deals with mechanisms adopted to attract and screen partici-
pants such as joint bidding, subcontracting, abnormally low tenders and awarding
constraints. Section 2.5. finally illustrates the practices to increase competition and
to avoid collusion in competitive tendering. Concluding remarks are in section 2.6.
Paragraphs are grouped together to best fit the Handbook organization.®

2.2. General principles
2.2.1. Centralization

The choice between centralizing or decentralizing purchases is a new strategic
topic that raises several questions and challenges for both the public and

8 Issues studied in Part V of this Handbook are not covered here as they were not considered in the
relevant questionnaires.
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2.2.2. Con

Purchased value as a percentage of total public procurement, 2003

Sources: Purchased values relative to 2003: Questionnaries; data for GSA refer to 2004 and have
been provided directly by the institution.

We adopted the total public procurement which is openly advertised as a percentage of GDP relative
to year 2003: EUROSTAT. Data are based on information contained in the calls for competition and
contract award notices submitted for publication in the Official Journal of the European
Communities. Data on total public procurement for Department of contracts (Malta) and for
Directorate for public Procurement (Hungary) have been provided directly by the institutions. GDP
2003: EUROSTAT.

private practices of procurement. Chapter 3 of this volume shows that partial
centralization is becoming the prevailing strategy.

Figure 2.1 shows the ratio between the surveyed central procurement
bodies’ purchased value and the total public procurement in different Eur-
opean Countries and in the United States — that is, purchases of goods, services,
and public works by governments and public utilities. It makes clear that
surveyed institutions award different shares of national public procurement.

tract execution through qualified suppliers

Competitive procurements are usually open only to qualified suppliers, to
guarantee good contract execution. To screen participants, the procurer can



18

L. Carpineti, G. Piga and M. Zanza

EH America

O Europe

revenue

Figure 2.2.

Specific bdgt  Bank warranties Quality Fin. standing  No bankruptcy No tax debts Technical Legal eligibility to

certificates  and fin. dealings qualification execute the
contract

Number of surveyed countries that adpted a given participation requirement
Notes: America: GSA from the USA and the Brazilian Federal Government (see Appendix 2.2).

use participation requirements that aim at guaranteeing participants with
sufficient legal and technical qualifications, excluding at the same time the
inadequate ones. For information about quality in the procurement con-
tract see Chapter 4. Almost all organizations surveyed restrict participation
to the bidding phase by requiring technical, economical and legal qualifi-
cations. However, the type and the number of qualifications requested of
suppliers varies across procuring institutions and countries. This may be
explained on the ground of different procurement legislation but also, and
most important, on the ground of different strategies in terms of type
(figure 2.2) and/or number (figure 2.3) of required qualifications.

More than half of the institutions surveyed require suppliers to satisfy three to
five parameters in order to enter the competitive tendering. Moreover,
requirements vary according to (i) the nature of the good/service being pro-
cured and (ii) the degree of desired participation in the competitive tendering
(e.g., weaker participation requirements may facilitate participation of SMEs).

But what can a procurer do in the case of a poor performance during the
execution of the contract? Several institutions declare that in case of
contractors’ poor performance the contracting authority can cancel the
contract. However, often the contracting authorities do not apply this clause
because re-tendering the object of the contract is too expensive.

In this context, a bidder’s reputation and past performances may represent
an important element for the selection of suppliers. This aspect is treated
in Chapter 4. A specific participation requirement may be the use of a bidder’s
reputation in the awarding phase. The French institution disqualifies
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Notes: America: GSA from the USA and the Brazilian federal government (see Appendix 2.2).

candidates on the basis of poor performance in previous contracts. This
practice is also adopted by the American Federal Acquisition Regulation, which
requires the government to do business only with ‘responsible contractors’,
defined to mean those who have, among other requirements, a satisfactory
record of past performance.” For a more detailed analysis of bidders’ repu-
tation as a tool to stimulate better performance see Chapters 13 and 18.

2.3. Procurement design
2.3.1. Tendering processes

2.3.1.1. Sealed bid tendering
There are many kind of competitive tendering formats available to procurers,
as explained in Chapters 4, 5, and 6.
All organizations involved in the survey, both European and American,
usually award contracts using paper-based sealed bid tendering.'® They do
so for two main reasons:

° FAR 9.104-1 (d).

10 Suppliers submit bids in sealed envelopes; the bidder submitting the best bid, i.e., the highest discount
or the best offer, wins the contract and pays what it bids; as explained in section 2.3.1.4, sealed bid
single round tendering can be performed also on-line (bids are submitted in secured files). The
electronically based sealed-bid tendering presents the same advantages of paper- based sealed-bid one.
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e Process simplification: sealed bid tendering is easy to implement; the less
complicated the tendering process, the lower will be the probability that
losing participants appealing in court will win.

o Competition: some institutions explicitly recognize the advantage of
sealed bid tendering in making collusion less sustainable with respect to
other competitive formats (e.g., descending auctions). See Chapter 14 for
a detailed analysis on this.

It is important to underline that buyers may use other types of tendering

processes, such as second-price tendering.'' Some institutions consider this

format potentially useful, but they never adopt it because of legal con-
straints; in Italy, for instance, second-price tendering cannot be adopted
since the law prescribes that the winner must pay the price it bid. Apart
from legal restrictions, there are also economic reasons for not using
second-price tendering. In fact, under some circumstances, it may favour
corruption, as explained in Chapter 16.

2.3.1.2. Combinatorial tendering process

Only few institutions surveyed apply this process, and for different product
categories. For instance, the Procurement Directorate of Cyprus performs
combinatorial tendering with package bidding mainly for commodities
(e.g., laboratory consumables), while the Brazilian federal government
adopts this format especially for works and services. Consip, the Italian-
procurement agency, decided to perform combinatorial tendering for tel-
ecommunication services, furniture and fresh fruits and vegetables. From
collected data we are not able to define the reason these institutions apply
this particular tendering format. However, combinatorial tendering formats
may present advantages and disadvantages with respect to traditional sealed
bidding procedures. For a detailed analysis of this see Chapter 8.

2.3.1.3. Two-stage sealed bid tendering Process

Some administrations allow the procurement of goods using a two-stage
tendering process whereby in the first stage all n suppliers are evaluated on
the basis of some criterion and in the second stage (n—1i) (0 <i<n—-2)
suppliers compete again for the contract award.

The US Federal Acquistion Regulation (FAR) allows two-step sealed bid-
ding (Article 14.5). It is ‘a combination of competitive procedures designed to
obtain the benefits of sealed bidding when adequate specifications are not

' See the Glossary.
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available. “Step one consists of the request for, submission, evaluation, and
(if necessary) discussion of a technical proposal, without involving pricing.
The objective is to determine the acceptability of the supplies or services
offered.” Step two involves the submission of sealed price bids by those who
submitted acceptable technical proposals in step one.’

The French organization, MINEFI, recently implemented a two-stage
multi-awarding system for PCs and paper for printers (two-stage tendering
process). In the first stage (open competition) several suppliers are selected
on the basis of quality only. Admitted suppliers regularly compete over
price in the second stage (restricted competition).

Recently, the new EU Directive allowed the use of a new two-stage tendering
format, the framework agreement, where in the first stage several suppliers are
selected on the basis of price and possibly quality (open competition) and in
the second stage only admitted ones (or a subset of these) regularly compete
over price and/or quality (restricted competition).'*

2.3.1.4. Online (descending) auctions

Besides sealed bid single-round and two-stage tendering formats, procure-
ment institutions may also opt for a multi-round tendering format, the so-
called descending auction, which can also be performed online. Different
from standard paper-based tendering, it is a common feeling among the
surveyed institutions that an online auction is very useful because it allows
the use of different kinds of auction formats (see Chapter 6). A noteworthy
case of US procurement agency adopting online auctions is the federal
General Service Administration (GSA)."”> This procurer set up a website'*
offering to registered suppliers the opportunity of bidding electronically on
a wide array of products. Auctions are completely web-enabled, allowing
participants to bid on a single item or multiple items (lots) within specified
timeframes.

Besides electronic sealed bid competitive tendering, the institutions
surveyed adopt two different formats: dynamic auctions and multi-round

12 We abstract from the cases allowed by the Directive (i) that the first stage selects only one supplier, in
which case there is no second-stage competition; (ii) that at the first stage the procurer fixes the price
and quality parameters for all suppliers without allowing a second stage.

13 A description of GSA is given in Appendix 2.2.

14 :
WWww.gsaauctions.gov.
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descending auctions.'” These solutions provide the procurer different

functionalities, such as:

e Bid decrements: the minimum level by which a supplier can reduce the
bid compared with the previous lowest one. From the survey it emerges
that an institution establishes the maximum amount of discount that the
bidder may submit at each stage.

e Extensions: this aspect is related only to the descending auction format.
This auction can have a fixed time period (e.g., two hours), or it can
operate with extensions. Two institutions run online auctions of a certain
planned duration (e.g., thirty minutes), but if any bids are received within
the last five minutes then the online auction is given a five-minute
extension. This continues until there is a five-minute period of inactivity.

e Weightings: more complex online auctions will allow suppliers to update
their bids with respect to any component, that is, both price and quality,
when the latter is objectively measurable.

2.3.2. Electronic tendering procedure

ICT development has increased the scope for electronically based pro-
curement. The new EU Directive on the coordination of procedures for the
award of public works contracts, public supply contracts and public service
contracts, adopted in March 2004, acknowledges the application of online
auctions and affirms that ‘Since use of the technique of electronic auctions
is likely to increase, such auctions should be given a Community definition
and governed by specific rules’ (Whereas n. 14 of the EC Directive). In the
United States, e-procurement tools started to be adopted in the mid-1990s.
A recent study'® points out that e-procurement tools are rapidly spreading
over US states, but reverse auctions in 2001 were utilized by only one state
out of ten.

Our survey indicates that electronically based procedures are becoming
important; in fact ten institutions have taken advantage of at least one

!> See the Glossary. In particular, one institution designed online auctions with a limited or unlimited
number of rounds: in the multiple-round format the number of rounds can be decided before the
beginning of the procedure or can depend on the bidding activity of participants. In this case it will be
very important to fix a bid decrement in order to reduce the possible number of rounds. See Chapter 6
for a more detailed analysis.

' M.J. Moon (2005).
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electronic competitive tendering (both one-shot and/or reverse).'” The
institutions surveyed explain their choices differently. First, they are claimed
to be useful to improve procurement performance — process simplification
and innovation, quickening of the tendering process, costs savings —
particularly for the awarding of standardized products (goods that can be
specified very clearly and that are often evaluated only in terms of price).
Indeed, this mechanism guarantees an automatic scoring of the received
tenders where there is no need of a discretional evaluation by a commission
of experts.'®

Second, one institution considers the adoption of online tendering
procedures useful because it reduces entry barriers, since participants may
submit an offer without being physically present. This statement is only
partially true because technological tools can also be an entry barrier, when
bidders are not confident about ICT solutions.

2.3.3. Lots

It is common practice among institutions surveyed to divide the contract
into lots."” Only two institutions do not usually split procurement contracts
into lots.

This choice is crucial because it may have very important consequences in
terms of competition in the short and long run (for a more detailed analysis of
the relationship between the number of lots and competition see Chapter 7).
However, even though the majority of institutions split contracts into lots,
the main reasons behind this choice vary among them (see figure 2.4).

Institutions split contracts into lots to (i) promote participation in a
competitive tendering’® and in future procurements (having more lots means
increasing the probability of awarding lots to more than one supplier, and
thus the potential to optimally manage competition on procurements over

'7 Three institutions performed electronic tenders below and above the threshold defined in the Official
Journal of the EC; instead the German institution ran online auctions only below the EU threshold.

'8 Some examples of products and services that usually need to be evaluated by a commission are
consultancy services and global services. Nevertheless, the World Bank Group implemented an
e-procurement solution for the selection of consultants (K. Leipold, J. Klemow, F. Holloway, et al.
2004).

' Two institutions award 50% of their frame contracts through multiple-lots competitive tendering;
Consip splits 40% of its frame contracts into lots; one institution states that usually large supply
contracts are divided into lots.

20 Smaller lots give suppliers the opportunity to bid on just a part of the contract.
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time);*' (ii) to optimize transport costs in the presence of relevant geo-
graphical dispersion of suppliers; (iii) to facilitate SME participation.

To favour the participation of SMEs, the US legislation allows for set-
asides. The FAR (19.5) states that ‘the purpose of small business set-asides
is to award certain acquisitions exclusively to small business concerns.
A “set-aside for small business” is the reserving of an acquisition exclusively
for participation by small business concerns.” Moreover, in the United
States there is specific legislation supporting SMEs through the Small
Business Administration (SBA) founded in 1953.

Contrary to the United States case, the EU Directive does not allow for
set-asides. Therefore, in the light of the increasing centralization of pro-
curement activity pervading the European Union, SMEs have to face even
more difficulties to be awarded a public procurement contract.*

Finally, even if almost all institutions divide the frame contracts into lots,
they do not follow a common strategy when deciding the number and the type
of lots. Five institutions surveyed state that the decision is influenced by market
structure. One institution declares that the number of lots should be lower than
the number of suppliers expected to bid, as suggested by the national Antitrust
Authority. This should prevent bidders from ‘splitting the cake’ through col-
lusion. However, as explained in Chapter 7, this may not be always true.

Case study 2.1 describes how European institutions chose different
strategies in terms of number and kind of lots for the same product cate-
gory. Norms also matter in understanding national choices. For example,

21 See Chapters 7 and 11.
> Further information on ‘the Access of SMEs to Public Procurement Contracts’ in Europe is provided
by a report edited by EIM Business and Policy Research and commissioned by the EU Commission.
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Consip and the Austrian organization, BBG varying operate under a nor-
mative framework that, although varies over time, has required Italian and
Austrian purchasing units to either buy from the institutions or take their
prices as reference. In this case, political and competitive considerations
might have prompted the institutions’ officials to enlarge the number of
lots, not to restrict further the number of suppliers for the public sector.

Case study 2.1. Division into lots for the paper for printers procurement

During 2005, a benchmark procurement design applied to a specific product category
was implemented within the EU Lab (see Box 2.1).

Table 2.1 reports the number and type of lots designed by the procurement agencies
when procuring paper for printers: lots can be quantitative (lots containing the same
product and referring to the same geographical area), geographical (lots that refer to
different geographical areas), and qualitative (lots containing different types of product).

Table 2.1. Strategies adopted by the institutions in choosing number and type of lots

Institution No. of lots Geographical lots Qualitative lots Quantitative lots

ABA

BBG

Consip 1
Irish GSA

Hanse 1
MINEFI

0GC

PPD

SKI

Statskontoret

uMmIC

< x

B =2 2 DD W=D W=
|
|
|

The table shows the variety of strategies adopted. In fact, four institutions opted for a
sole source, while Consip split the contract into twelve lots. According to the type of lots,
three institutions divided them by adopting a geographical rationale, four institutions
opted for a qualitative one, and only the Irish GSA divided the frame contract in two
quantitative lots. UMIC from Portugal is the only institution that awarded both geo-
graphical and qualitative lots.?

> The first two lots were for virgin A4 paper, while lots number 3 and 4 contained standard A3 paper.
Geographical lots considered the ‘Lisbon Area’ and ‘rest of the country’.
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For a more detailed analysis of the effects of lot division and lot awarding
see Chapters 7, 11 and 14.

2.3.4. Reserve price

The reserve price is the maximum amount the procurement entity is

willing to pay for a certain good or service. Setting the reserve price at a

high or low level can have different consequences in terms of parti-

cipation and awarding price (for more details see also Chapters 11, 14

and 15).

Many organizations surveyed do not publish the reserve price (thus they
do not use it) since they consider it an estimate that does not necessarily
have to be disclosed to bidders, and as an internal expectation of the price
that the result of a competitive mechanism should not exceed. For instance,
some institutions claim that the publication of the reserve price could
facilitate collusive behaviour. In contrast, seven institutions publish the
reserve price before the competitive tendering, and some of them do so in
order to avoid cartels. The publication of the reserve price can also
have consequences for the procurer in terms of participation and awarding
price. For instance, five institutions fix the reserve price at a sufficiently high
level, with the objective of attracting more bidders to the competitive
process and, consequently, of fostering competition among them. A more
detailed analysis of the consequences of reserve price setting is presented in
Chapter 11.

Concerning the procedure adopted to calculate the reserve price (or the
expected price), the institutions exploit
e Information from the suppliers’ side and from previous contracts

awarded. Usually, the value of the reserve price is calculated on the basis

of the average price that prevails in the market at the awarding date

(resulting from internal market analysis), economic indicators, and, when

available, the previous awarding price. In other cases, it can result after a

discussion with the suppliers invited to the competitive bidding (as

established for instance by the EU Directive within the competitive
dialogue).

e Information from the demand side. Two institutions cooperate with
public administrations in order to ascertain their purchasing costs. In
Italy, these data are provided by the National Institute of Statistics
(ISTAT).
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2.3.5. Disclosure policy

The amount and the kind of information disclosed on the competitive
tendering may have positive or negative effects in terms of risk of collusion
among bidders (see Chapters 6, 14, and 15 for a more detailed evaluation).
The US FAR states that ‘Contracting officers must publicize contract actions
in order to (a) Increase competition; (b) Broaden industry participation
in meeting Government requirements; and (c) Assist small business
concerns, etc.”**

The survey shows that each country has specific rules about information
disclosure polices. As a general result, the information about tender fea-
tures disclosed before the awarding of the contract is similar among the
institutions surveyed. For instance, the number of expected bidders is
rarely published before the competitive bidding. Only one institution does
it to stimulate competitive offers since, with a high number of expected
bidders, giving out this information encourages bidders to be more
aggressive.”

In contrast, institutions behave differently in terms of information dis-
closed after the bidding phase takes place. In 2005, a new survey about
disclosure policy was conducted. The institutions were sent a questionnaire
asking what information is disclosed before and after the awarding of the
contract. Figure 2.5 indicates that there is no common strategy in dis-
patching information after the bidding phase.*® In fact, some institutions
dispatch only information about the winner, while others disclose data
about losing participants too. This is the case for the American institution,
which, by law, discloses the number of offers solicited, the number of offers
received, the quantities and unit price (in general terms) of each award,
and, in general terms, the reasons for a bidder’s proposal not being selected
(FAR 15.503(b)).

** FAR 5.002.

25 The institution recognizes that, in the case of a low number of expected bidders, publishing the
number of expected participants could keep their offered prices higher. This is why it does not
commit to publishing the number of expected participants.

26 Thirteen institutions answered the new questionnaire, namely, ABA (Belgium), BBG (Austria),
BESCHA (Germany), Consip (Italy), Department of Contracts (Malta), MINEFI (France), Ministry of
Development (Greece), Department of Finance (Ireland), PMB (Latvia), PPD (Cyprus), PPO
(Serbia), SKI (Denmark), UMIC (Portugal).
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Value and proportion of contract likely to be
subcontracted to third parties

Number of tenders received

Name and score obtained by all particpants

Name and price offered by all participants

Name of all participants

Name and score obtained by the winner

Name and price offered by the winner

0 1 2 3 4 5

Figure 2.5. Information disclosed after the awarding of the contract

2.3.6. Awarding criteria

Procurement contracts can be awarded on the basis of two broad criteria:
the lowest price and the most economically advantageous tendering
(MEAT). In the latter, non-price aspects are also taken into account (for
more on this see Chapter 12). Responses pointed out that for the majority of
institutions price is not sufficient to identify the best offer; in fact, there are
other relevant aspects to be considered, usually characteristics of the item or
additional related services that improve the overall quality of the supply. In
other words, the higher the complexity of the supply, the more non-price
attributes become important in the offer evaluation process.

In contrast, the lowest-price procedure is very suitable for procurement
of products where price is the only relevant factor (e.g., in some cases energy
procurement, food and office equipment).

Case study 2.2. Awarding criteria for the paper for printers procurement

The survey conducted on paper for printers shows that, for the same product categories,
three institutions out of eleven chose the lowest price, and the rest adopted the MEAT.
Among these, the weights assigned to the price and technical aspects differ substantially.
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Table 2.2. Awarding criteria adopted by the institutions

Institution ~ Awarding date Price Quality Others
ABA May 2005 50% 30% Ecological aspects: 20%
Consip June 2005 96% 4%
Irish GSA  June 2003 32% 68%
Hansel November 2004 75% 10% Services: 15%
MINEFI October 2003 First stage: 0  First stage: 100%
Second stage: 100% Second stage: 0
0GC February 2005 40% 60%
SKI September 2003 70% 30%
Statskontoret January 2003 50% 50%

Scoring rules are necessary when non-price attributes are relevant ele-
ments of the supply. The responses to the questionnaires point out that in
many circumstances, institutions adopt a specific scoring rule for different
procurements. However, scoring rules adopted vary across countries.

Example 2.1. Formula usually adopted by Consip (Italy)

TP = PE+PT, and
Pg—P,
Pg—Ps’

where PE = economic points (obtained as a function of offered price),

PE = nx

PT = technical points; # = maximum economic points available, Py =
threshold price (price that assigns the maximum number of points), Po =
price offered, Pg = reserve price.

Example 2.2. Formula usually adopted by PPD (Cyprus)

TP,  Minimum price
TPrax Py ’
where TP, = technical points of bidder x, TP,., = technical points of the

Total score =

best technical offer, Minimum price = lowest price offered, P, = price
offered by bidder x.
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The choice of the scoring rule is crucial in designing competitive tendering
procurement, as different scoring rules have different features that may
affect the competitors’ behaviour. For a more detailed analysis of scoring
rules see Chapter 12.

2.3.7. Single awarding or multiple awarding

An important strategy that a procurer should take into account when
designing a competitive procurement mechanism is the choice of the
number of winning bidders. Both the FAR and the new EU Directive seem

to formalize the concept of multiple awarding. In some cases the FAR gives

to public entities the possibility of setting up ‘Multiple Award Scheduling’.””

European procurement agencies may award a ‘framework agreement’*® to
more than one supplier (at least three). The Danish, the French, the

*” FAR 8.401: ‘Multiple Award Schedule (MAS)’ means contracts awarded by GSA or the Department of
Veterans® Affairs (VA) for similar or comparable supplies, or services, established with more than one
supplier, at varying prices.

% A framework agreement is an agreement between one or more contracting authorities and one or
more economic operators, the purpose of which is to establish the terms governing contracts to be
awarded during a given period, in particular with regard to price and, where appropriate, the quantity
envisaged. The awarding of contracts based on framework agreements is in general more flexible than
that of frame contracts; in fact in framework agreements there can be a choice between multiple
operators and/or a ‘second-stage competition’ on one or more economic variables that in frame
contracts tend to be fully pre-determined. According to EU Directive 18/2004 the second-stage
competition for framework agreements must comply with the following procedures: ‘Where a
framework agreement is concluded with a single economic operator, contracts based on that
agreement shall be awarded within the limits of the terms laid down in the framework agreement. For
the award of those contracts, contracting authorities may consult the operator party to the framework
agreement in writing, requesting it to supplement its tender as necessary.” ‘Contracts based on
framework agreements concluded with several economic operators may be awarded either — by
application of the terms laid down in the framework agreement without reopening competition, or —
where not all the terms are laid down in the framework agreement, when the parties are again in
competition on the basis of the same and, if necessary, more precisely formulated terms, and, where
appropriate, other terms referred to in the specifications of the framework agreement, in accordance
with the following procedure: (a) for every contract to be awarded, contracting authorities shall
consult in writing the economic operators capable of performing the contract; (b) contracting
authorities shall fix a time limit which is sufficiently long to allow tenders for each specific contract to
be submitted, taking into account factors such as the complexity of the subject-matter of the contract
and the time needed to send in tenders; (c) tenders shall be submitted in writing, and their content
shall remain confidential until the stipulated time limit for reply has expired; (d) contracting
authorities shall award each contract to the tenderer who has submitted the best tender on the basis of
the award criteria set out in the specifications of the framework agreement.’
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Swedish, and the UK institutions have already adopted parallel framework
agreements signed with a number of competitively selected suppliers.*
The public administrations may then (i) directly purchase from one of
the suppliers, after previously justifying the necessity of excluding the
others or (ii) reopen the tendering process among suppliers in order to
obtain a better result. See Chapter 4 for a more careful evaluation of these
aspects. Results make it clear that institutions do not follow the same
strategy.

For a more detailed analysis of single and multiple awarding see Chapters
7 and 11.

2.3.8. Contract duration

The choice of supply contract duration may reflect particular features of the
good being procured (see Chapters 4 and 14), taking into account national
legislation (for instance the EU Directive states that “The term of a frame-
work agreement may not exceed four years’).”> However, responses to the
questionnaire show that institutions are free to optimally fine-tune the
duration according to the characteristics of the good/service being pro-
cured. In fact, the practice shows that framework duration may vary from a
minimum of one year to a maximum of five.>!

Case study 2.3. Contract duration for the paper for printers procurement

In the specific case of paper for printers, the benchmark analysis shows that the
institutions decided to fix a different duration for the contract, even though the
product category procured is the same. In fact, the duration varies from three months to
thirty-six.

2 The Danish institution usually selects between three and ten suppliers, while in Sweden this number
strictly depends on the goods purchased. For instance, for PCs there are about six or seven suppliers,
while they may reach fifty in the case of IT consultancy. In the French case of PC purchasing three
suppliers were selected for each lot. Every three months the competition is reopened among them.
The French institution does not procure for other public administrations. Framework agreements set
up by this institution are described in section 2.3.1.3.

0 Article 53.

! The institutions involved in the survey award mainly goods and services. For public works the
duration may turn out to be longer than five years.
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Table 2.3. Contract duration

Institution Duration of the contract (months)
ABA 36
BBG 3
Consip 18
Hansel 36
MINEFI 24
Irish GSA 36
OGC 36
PPD 4
SKI 30
Statskontoret 36
UMIC 12

2.4. Attracting and screening participants
2.4.1. Joint bidding

Joint bidding allows two or more suppliers to group together and bid as a
single larger entity. This is particularly useful for small and medium-sized
enterprises wishing to compete for large procurement contracts. Moreover,
joint bidding enables small (very often financially weak) specialized sup-
pliers to pool resources and skills to service more complex procurement
(such as facility management, IT projects, etc.).

The survey shows that the majority of procurement agencies allow joint
bidding. Differences, however, emerge in relation to the restrictions applied
to suppliers that group together, which are usually meant to increase com-
petitiveness during the tendering process. This is confirmed by the fact that
two institutions follow the indications provided by national antitrust
authorities, prescribing that the level of competition in the competitive
tendering is enhanced if grouping is prevented between two or more suppliers
capable of submitting individual bids, while allowing it between suppliers that
cannot on their own fulfil the requested services. For other institutions,
grouping of suppliers is not regulated and suppliers may group even if they
are able to bid by themselves as long as the aim or the effect of grouping is not
a restriction of competition; genuine bidding consortia are allowed, whereas
collusive bidding is subject to challenge and legal proceedings.
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The regulation of grouping is clearly important in order to optimize the
procurement strategy. A bad regulation of joint bidding can have significant
negative consequences in terms of bidders’ collusive behaviour and
competition (for a more detailed analysis see Chapter 14).

2.4.2. Subcontracting

Subcontracting is an important factor of procurement design. In principle,
it may facilitate the participation of minor suppliers. For example, the
recent European Directive states that ‘in order to encourage the involve-
ment of small and medium-sized undertakings in the public contracts
procurement market, it is advisable to include provisions on subcontract-
ing’ (Whereas n. 32).

In the United States, FAR regulates subcontracting and specifically
included clauses aimed at involving the Small Business Administration in
the programme (FAR 19.7).

Procurement agencies rely on subcontracting practice. Nineteen out of
twenty-one institutions grant the possibility of subcontracting to winning
suppliers.

2.4.2.1. Ceiling to subcontracting

The institutions surveyed regulate and design subcontracting in different

ways. Some require suppliers to specify the fraction they will subcontract

before bidding, while others allow it after bidding. Further, the fraction
suppliers can subcontract varies across countries, as does the way monitoring
of subcontracted activities takes place.

The survey shows that institutions approach subcontracting in different
ways. For instance, in terms of the fraction of the contract that can be
subcontracted,

e Among those institutions that allow for subcontracting, sixteen do not
impose any ceiling;

e Only three institutions impose ceilings on subcontracting; two of them
allow contractors to subcontract no more than 50 percent of the value of
the contract. In the Italian case, the ceiling is 30 percent of the value of
the supply contract, and in public works the winner can subcontract only
complementary services and/or goods;
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e As recommended by the Italian Antitrust Authority, subcontracting to
large suppliers that are eligible to enter the competitive tendering (but
that do not) as well as to those that have competed in the competitive
mechanisms is forbidden. Similarly, in Sweden it is required that
suppliers that bid for a framework contract in the first stage but that
failed to receive it are not allowed to become subcontractors.

e One institution stated that the quota depends on the type of contract to
be awarded.

2.4.2.2. Subcontracting before or after the competitive tendering

In the context of subcontracting it is important to consider when the
decision is made. In fact, when subcontracting is decided after the frame-
work contract, in the absence of specific regulation collusion can occur
among participants (e.g., the winner subcontracts to losers). Among the
institutions surveyed the possibility of subcontracting only before the
competitive tendering is present in eleven cases, while six institutions
grant the possibility of subcontracting before and after the competitive
mechanism.

2.4.2.3. Monitoring of subcontracting

It is important to understand how monitoring of the subcontract is
managed in a centralized context where frame contacts or framework
agreements have been signed. Two possible solutions are available: central
institutions that sign the frame contract can directly monitor how the
subcontract is executed or leave this responsibility to the purchasing entity.
Answers to the questionnaire show that the latter is more common among
institutions. In fact, nine institutions leave it to the purchasing units to
monitor subcontracting. Only five do it directly, especially for IT products.
Finally, one institution grants the whole responsibility to execute the
contract and to manage the subcontractors to the prime contractor.

2.4.3. Abnormally low tenders

Article 51 of the 2004 EU Directive states that ‘If, for a given contract,
tenders appear to be abnormally low in relation to the goods, works or
services, the contracting authority shall, before it may reject those tenders,
request in writing details of the constituent elements of the tender which
it considers relevant’. According to the US FAR, offers are abnormally low
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if they do not seem ‘fair and reasonable’ compared with the expected
: 32
price.

Abnormally low tenders are a concern for procurers since the contractor

may under-perform or even go bankrupt.

Example 2.1. Identification of abnormally low tendering in Brazil
Step 1: Suppose that the estimated price of the procurer is $120 US. First,

the procurer calculates 50 percent of this value ($120x50% = $60).

Step 2: It then identifies the offers that are higher than $60 and calculates
the average ($65 + $80 + $110)/3 = $85.

Step 3: It selects the lowest between the average price, resulting from step 2
($85), and the estimated price ($120). Then it calculates the value that is

70% below this amount ($25.5).
Step 4: Offers that are lower than $25.5 are considered abnormally low. In

our example, bid 1 is abnormally low; bid 2 is not.

Bids received $

Bid 1 22
Bid 2 40
Bid 3 65
Bid 4 80
Bid 5 110

From the questionnaires what emerges is that when a competitive ten-

dering results in an abnormally low price compared with other offers,

market prices, or the institution’s own costs estimation, the contracting

authority (or the evaluation commission) is obliged to invite the bidder to
justify its price quotation; if the supplier is not able to justify its offer, the
offer is considered abnormally low and rejected. In fact there is great variety
across countries as to how abnormal offers should be evaluated. For
instance, the Brazilian institution defines a complex mechanism™ (other

32

33

The FAR does not define the term ‘fair and reasonable’ but the US Office of the Under Secretary of
Defense for Acquisition, Technology, and Logistics considers ‘fair’ those offers in line with (or below)
either (i) the fair market value of the contract deliverable or (ii) the total allowable cost of providing
the contract deliverable that would have been incurred by a well-managed, responsible procurer using
reasonably efficient and economical methods of performance plus a reasonable profit. Those offers
that a buyer would be willing to pay, given available data on economic forces such as supply, demand,
general economic conditions and competition, are called ‘resonable’.

Other methods adopted to prove that bids are unrealistic are provided by A.R. Engel and
A. Wambach (2005). For example, in Peru the procurement agency calculates the average and then
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examples are given in Chapters 13 and 19): the procurer should request
justification when a supplier presents a price that is 70 percent lower than
the lowest of the following values: (i) the arithmetic average between ten-
dering prices that are higher than 50 percent of the estimated price set by
the administration; (ii) the estimated price set by the administration.
Evaluation and exclusion of abnormally low offers may be conducted in
such a way as to turn down a truly innovative and convenient offer or
distort offers by procurers. There are also other useful instruments to
prevent risk, such as surety bonds. An analysis of the risk associated with
abnormally low tenders and the best methods to deal with them is presented
in Chapter 13.

2.4.4. Awarding constraints

An awarding constraint limits the fraction of supply (or the lots) that each
participant can be awarded. The potential effects of using awarding con-
straints in terms of participation, competition, and collusion are discussed
in Chapter 7. The survey revealed that many agencies do not use awarding
constraints, while those deciding to use this clause (six institutions), provide
different reasons leading to this choice:

e Avoidinglock-in. Awarding constraints are used with the positive intent
of preventing monopoly in the market or to promote the creation of new
markets, because they guarantee the procurement fom more than one
supplier. In the United States the procurer may impose awarding
constraints in order to avoid lock-in (FAR 6.202).** In contrast,
the EU Directive does not regulate this specific aspect (see also Chapters
7and 17).

e Increasing participation, in particular for SMEs which can afford to
participate only in small lots.>

eliminates those bids that lie 10% above and below this average. The average of the remaining bids
will be calculated again and the contract will be awarded to the bidder whose bid is immediately below

the second average.
3

kg

The article states that ‘Agencies may exclude a particular source from a contract action in order to
establish or maintain an alternative source or sources for the supplies or services being acquired if the
agency head determines that to do so would’.

3 According to the theory, limiting the number of lots one can win prevents big suppliers from being
awarded the whole supply. Consequently, SMEs have more possibilities of being awarded a lot and thus
may be attracted to enter the competitive bidding. As a result, participation of SMEs increases expected
competition by attracting more participants. However, by lowering the chances to win, all participants

may be induced to submit more aggressive bids. Hence, the buyer can realize more savings.



37 The variety of procurement practices

2.5. Mechanisms to prevent collusion

In order to achieve a successful tendering process the procurer has to

promote competition and deter collusive behaviour among participants in

competitive tendering. Therefore, the procurement design should optimally
account for such elements in order to obtain efficient outcomes (see Chapters

14 and 15).

The survey shows that procurement institutions approach the problem of
deterring collusion mainly through the adoption of the sealed bid tendering
format. In fact, this format reduces the possibility that each participant may
have information about the offers of other participants. The surveyed
institutions appear to be aware that sealed bidding can — other things being
equal — reduce collusion.

In general, the fact that descending auctions make it possible to observe
(even anonymous) deviations from pre-arranged collusive agreements
among bidders and therefore make a cartel even more stable is not always
understood. For instance, one agency considers online auctions a useful tool
to prevent collusion because they have the effect of increasing the visibility
of collusive behaviour, on the grounds that each participant has online
information only about his bid.

Institutions adopt different strategies to minimize the risk of collusion in
the competitive tendering:

e Forbidding controlled or affiliated suppliers from taking part in the offer;

e Establishing a number of lots not greater than the number of expected
participants;

e Increasing the duration of contracts to avoid rotation among suppliers;

e Limiting/regulating the grouping of enterprises;

e Trying to facilitate the entry of SMEs, for example, by splitting the
contract into lots;

e Examining bids with respect to expectations based on prior knowledge of
the marketplace;

e Using available media to communicate tender notices so as to stimulate
participation;

e One institution considers the reputation that the contracting authority
has in professional circles (no hesitation to lodge a complaint with the
antitrust authority in case of suspicions) to be the most effective strategy
to avoid collusion among participants;
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e Finally, one institution does not have a specific strategy to avoid collusion,
since the detection process is based on denunciations (social control).

2.5.1. Interaction with the national antitrust authority

Interestingly, some institutions rely on interaction with the national anti-

trust authorities to better deal with cartels. Cooperation between antitrust

authorities and procurement agencies may be of great importance in order

to prevent collusive behaviour, as explained in Chapter 15. Our survey

shows that eleven institutions interact with the national antitrust authority.
Different approaches to interaction emerge:

e Advising: before performing a competitive tendering, some institutions
ask the antitrust authority to give an opinion about the proposed
tendering or about similar past ones. Even if the antitrust opinions are
not binding, institutions take them into account while designing
competitive mechanisms;

e A steering group shared between the two institutions looking at
procurement strategy design;

e Sharing of information related to national or supranational guidelines;

e Cooperation aimed at identifying whether collusive behaviour took place
in a competitive tendering.

2.6. Concluding remarks

This chapter pointed out similarities and differences in the public pro-
curement sector by focusing on the main aspects that a responsible procurer
should take into account in the design of procurement mechanisms.

Our survey showed the great variety of approaches to procurement
design. Similarities also emerge, but very often the reasons provided to
support one tool or strategy instead of another seem to be different and not
fully consistent with optimal choices.

Certainly, it is important to underline that the survey did not control for
the peculiarities of each country/contest, such as level of competition, legal
and political frameworks, level of innovation in and centralization of public
procurement, and geographical structure of the country. However, differ-
ences emerge even among some important procurement agencies operating
in similar overall economic contexts (European Union) and under the same
supranational regulation (European Directive).
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Appendix 2.1. The ‘EU Lab’ initiative and participants
Description of the initiative

During the Greek Presidency of the European Union the 10th meeting of
Ministers and the 40th meeting of Directors General of the Public Adminis-
tration took place. Participant ministers considered it of vital importance to meet
on a regular basis, in order to exchange practices and ideas in the areas of
cooperation and give overall direction to activities within the network. In this
context the ‘EU Lab’ instrument was considered the ideal tool to promote
informal exchange of information and to establish a network among partici-
pants. During the Italian Presidency, the Italian Department of Public Admin-
istration, jointly with the Ministry of Economy and Finance, launched an EU Lab
on public procurement, named the EU Public Procurement Learning Lab.

The objective of this initiative is to compare activities and to share useful
knowledge among European procurement entities, in accordance with the
resolution of the 11th meeting of European Ministers responsible for Public
Administration. The kick-off meeting took place on 28 November 2003 in
Rome and nineteen institutions, representative of sixteen countries, partici-
pated in the meeting. In 2004 participants focused their activities on three
specific topics: ‘Small and Medium-sized Firms,” ‘Technical Issues’, ‘Com-
petitive Tendering Design and Competitive Issues’. Every topic was developed
by a working group in which institutions decided to participate according to
their interest, and each group was coordinated by a ‘Leading Country.” Consip
took the role of ‘General Coordinator’ of the whole initiative.

The EU Lab in 2004

The EU Lab’s activity is defined by the work of three working groups that
focus on the main strategic aspects and issues related to public procurement.

The working group on ‘“Technical Issues’ aims at sharing information among
EU Lab members about technical, mainly ICT-related, aspects of public pro-
curement. The main objective of the working group is to collect information
about requirements that are necessary in each country for the suppliers willing
to participate in electronic tendering. Examples of technicalities analysed are
the introduction of digital signatures in e-tendering and the coordination of
platform mechanisms to achieve cross-country compatibility.

The working group on ‘SMEs’ aims at identifying problems that different
EU Lab members have experienced in terms of participation of small and
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medium-sized enterprises in public procurement tendering. In fact, the
coordination of government procurement and purchasing activities may create
entry barriers for SMEs, which is problematic since one of the most important
aspects of procurement design is to promote entry. Are frame contract systems,
framework agreements and other forms of tendering poor in this respect?
What are the experiences of the different EU countries with regard to this
issue? How can the design of public procurement using frame contracts, fra-
mework agreements and other mechanisms be improved to promote entry of
small and medium-sized enterprises? These are some of the questions that the
working group on public procurement and SMEs focuses on.

The working group on ‘competitive tendering design and competitive
issues’ aims at studying how different member institutions apply procure-
ment tenders, with the objective of sharing best practices. In order to
achieve this result, this working group analyses every aspect that a pro-
curement entity should consider in designing competitive tendering.
Moreover, this group considers the consequences of competitive mechan-
isms for public procurement in terms of competition among bidders.

Participants in the working group on competitive tendering

design and competitive issues
The questionnaire on competitive tendering design and competitive issues
(see Appendix 2.3) was sent to thirty-one members of the EU Lab,
representing twenty-five countries, and nineteen European institutions
responded: ABA (Belgium), ASMR (Czech Republic), BESCHA (Germany),
BBG (Austria), Consip (Italy), Department of Contracts (Malta), ESPA
(Romania), MINEFI (France), MINHAC (Spain), Department of Finance
(Ireland), Ministry of Development (Greece), Office for Public Procurement
(Slovakia), OGC (UK), Public Procurement Authority (Turkey), PPD
(Cyprus), Public Procurement Council (Hungary), Public Procurement
Office (Poland), SKI (Denmark), Statskontoret (Sweden).

The EU Lab in 2005

The activities carried out in 2005 by the EU Lab focused on the topics
‘Involving SMEs in Public Procurement’ and ‘Purchasing of PC Desktop,’
‘Purchasing of Fixed Line Telephone Service’ and ‘Purchasing of Paper for
Printers’.

To the survey on paper for printers, eleven European institutions
responded: ABA (Belgium), BBG (Austria), Consip (Italy), Hansel
(Finland), MINEFI (France), GSA (Ireland), OGC (UK), PPD (Cyprus),
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SKI (Denmark), Statskontoret (Sweden), UMIC (Portugal). The most
relevant results achieved are reported in the case studies in this chapter.

Appendix 2.2. Participants from the United States and Brazil

Two American institutions contributed to the 2004 survey:

m US General Service Administration (GSA). The institution provides
products and services to support federal government agencies and
employees, buying for the central Administration. All purchases
(products and services) are governed by the Federal Acquisition
Regulation (FAR), and its implementing regulation, the General Services
Administration Manual (GSAM). Approximately 13,000 employees work
at the GSA, and the institution performs on average 696,385 actions per
year. The list of product categories covered by the institution covers
telecommunication, energy, IT, goods and services (office furniture,
stationery, paper, credit cards, cars, buses, ambulances), real estate
(cleaning services, asset management, financial services).

m Brazilian Department of Logistic and General Services (DLGS) of the
Brazilian federal government. In the Brazilian federal government, the DLGS
belongs to the Ministry of Planning, Budget and Administration, and is the
central agency responsible for formulating and promoting public policies and
directives related to the activities of the administration of goods, works and
services, transportation, internal and external communications, and
procurement tendering and contracts, for the entire federal administration;
promoting the system of rules and norms in the federal government for
procurement tendering and contracts, and orienting the federal administra-
tion with respect to legal practices in procurement tendering and public
contracts; and providing and managing the procurement tendering
electronic systems within the federal government. Since the DLGS does
not handle procurement contracts, the information provided in this chapter
refers to the practices of the Brazilian federal government.

Appendix 2.3. Structure of the questionnaires distributed
Questionnaire on competitive tendering design and competitive issues (2004)

The Questionnaire focused on two main issues:
m Competitive tendering design, containing questions about the main
aspects that a procurement entity has to consider when designing
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competitive tendering. We submitted questions focused on eight aspects:
(i) Tendering processes; (ii) Number of lots; (iii) Duration of the
contract; (iv) Reserve price; (v) Participation requirements; (vi)
Awarding criteria; (vii) Policies; (viii) Subcontracting.

m Competition, containing questions related to the level of competition
registered by the institutions, methods to avoid collusion, and own
experiences about participants’ collusive behaviour.

Questionnaire on paper for printers (2005)

The questionnaire contains six main parts:

m Contract features. We were interested in knowing the awarding date, the
monetary value and the duration of the last and the previous frame
contract/framework agreement awarded.

m Competitive tendering format. In this section we aimed at collecting
information about the tendering process used, open or restricted, and on
the format applied: sealed bid single-round, multi-round, or combina-
torial tendering process. The same questions were posed when an online
auction was performed.

m Number of lots and participants per lot. First of all we investigated
whether the supply contract was divided into lots. Then, we collected
information about the feature of the lots auctioned off. Lots can be
quantitative (two lots that differ in value), geographical (lots that refer to
different geographical areas), or qualitative (lots containing different
types of product). Finally, for each lot, we requested the number of
participants, the prices offered, and information about the bidding firm.

m Quality. We selected seven specific features of quality: paper basis weight,
thickness, ISO white, opacity, coarseness, moisture, permeability. These
features constitute the EU standard requirements.

m Prices. In this section we focused on awarding prices as well as market prices.

m Awarding criteria. We collected data about the awarding criteria used —
the lowest bid or the most economically advantageous offer — and the
relative formula applied.

Bibliographical notes

Since this chapter is devoted to analysing procurement practices, the main
formal contributions or empirical studies on each topic can be found in the
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specific chapters of this handbook. In exploring differences and similarities
across institutions, we referred to the procurement legislative frameworks
for Europe and the United States, namely, the recent EU Directive 2004/18
and the FAR (2005).

Interesting insights into public procurement practices in the United
States are provided by Thai (2004) and Moon (2005). An initial bench-
marking, mainly focused on legislative aspects of European public pro-
curement, is the PPN Report (2005), while a preliminary explorative
analysis on the economic aspects in Europe is given in the EU Lab Report
(2004). Other documents on European countries’ procurement profiles are
available at the web page dedicated to the EU Lab initiative.
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Technological and organizational innovations can make it possible to have more
cooperation and more initiative simultaneously. Information technology is an
obvious source of such movements. By allowing finer performance measurement
and better communications, it facilitates getting more initiative (through lowering
the cost of providing incentives) and more cooperation (by making coordination
easier and increasing contacts among units). (Roberts 2004, p. 112)

Motivated by the need to control costs and streamline processes, the issue of
centralization versus decentralization has captured the interest of researchers,
practitioners and public administrators from a variety of perspectives and is
becoming increasingly important for many organizations. An efficient pro-
curement policy is arguably one of the key activities in private companies,
international institutions and governments. In this chapter we discuss pur-
chasing systems from the specific point of view of their degree of centralization.

Given the considerable volume of resources involved, firms and gover-
nments always seek to optimize procurement so as to deliver value for
money to business units and taxpayers.' In pursuing such a goal often the
first important choice is to choose between centralized and decentralized
purchasing; profitability, performance and budget control within a private
company or a public institution can vary considerably according to how
purchases are organized and managed.”

! Some estimates suggest that private procurement is about 50% of revenues. See http://www.
purchasing.com/article/CA605712.html. In Europe and in the United States public procurement is
about 16% and 20% of GDP, respectively (see also Chapter 2). More data can be found in Moon
(2005), Thai and Grimm (2000), Jones (2002) and Andersen et al. (2003).

? Centralized procurement is estimated to save 15-20% on purchases of materials and services. See
http://www.purchasing.com/article/ CA273586.html.
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Prior to discussing the main aspects of the issue, it is convenient to define
what we mean by centralized versus decentralized procurement; we do so by
distinguishing three broad types of procurement set-ups:’

Full centralization: Procurement is fully centralized when all the relevant
decisions (what, how and when) to purchase products, whether by
competitive tendering procedures or by negotiations, are in the hands of
a company headquarters or a central public unit dedicated to buying
products to satisfy the needs of the company or public offices. Further-
more, the contract conditions for the products acquired are the same
throughout a firm’s local branches or local public administrations.

Full decentralization: Procurement is decentralized when divisions or local
administrations are delegated the power to decide how, what and when
to procure.

Hybrid models: In between full centralization and full delegation there is a
wide range of intermediate procurement models where central and local
purchasing units share the power on purchasing decisions.

Hybrid models appear to be prevailing in both private and public pro-
curement with central units playing the key role of defining some common
strategies and polices. For instance, the 2004 Assessment of Excellence in
Procurement by A.T. Kearney, made on 275 international companies,
shows that centre-led procurement models, by which strategic decisions are
taken centrally but transactional activities are executed locally are becoming
increasingly popular.*

Though hybrid models are being increasingly adopted, at present there is
no clear evidence of a prevailing structure and contractual arrangement in
the private sector. In public procurement frame contracts/agreements (see
Chapter 2), stipulated by central procurement agencies on behalf of public
administrations, appear instead to be quite common. In such a mildly
centralized arrangement, contracts make available to all public administra-
tions several items for a given period of time at a certain (often renegotiable)
price. Public administrations are recommended to use such contracts, unless

w

McCue and Pitzer (2000) provide a definition of centralized and decentralized procurement. An
extreme one is represented by a central purchasing station to which end users send their requests/
needs. The station approves the requests, selects the contractors, negotiates prices and makes the
purchasing decision. In the opposite, decentralized, extreme, the local end user retains decisions over
all these elements.

4 See Chapter 3 of the study, available at http://www.atkearney.com/main.taf?p=5,3,1,115,1.
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what they need is not available or local suppliers are able to provide the
relevant items under better price-quality conditions.

There is no doubt that in recent years many countries have
increased their degree of centralization. For example, after an initial
period of skepticism, where centralized procurement was seen as a factor
of monopsonization and decreased competition, the new EU Direc-
tive 2004/18 explicitly recognizes the possibility of central procurement
bodies.

And indeed, centralization of public procurement appears as a clear
trend in Europe, as well as in the United States, Southern America and
Asia. Examples of central procurement agencies established in Europe over
the past decade are OGC Buying Solutions (UK, see Box 3.1), UGAP and
the new project Opache (France), Consip (Italy), Hansel (Finland), SKI
(Denmark), Satskontoret (Sweden) and BBG (Austria).” The American
GSA (General Service Administration, see Box 3.2), created in 1949 to
provide several services to the federal government, is arguably one of the
most advanced centralized public marketplaces in the world.® It provides a

Box 3.1. The case of UK Office of Government Commerce

The Office of Government Commerce (OGC) was founded on 1 April 2000.
The aim of the project was to achieve substantial value-for-money
improvements in the government’s procurement budget, amounting to over
£13 billion. The merger of procurement services, previously provided by
The Buying Agency (TBA), the Central Computer and Telecommunications
Agency (CCTA), the Property Advisers to the Civil Estate (PACE) and
procurement units from the Treasury, created OGC Buying Solutions on 1
April 2001. This larger organization today provides public administrations
with access to more than 500,000 goods and services through framework
agreements, as well as professional assistance in purchasing fully managed
telecoms services, energy and secure e-mail, intranet, data transfer and
publishing services.

[

These agencies centralize purchases for amounts ranging from 0.04 to 1.84% of the total public
procurement. Malta and Hungary have quite centralized structures with more than 10% and 67%,
respectively. Such heterogeneity in the degree of centralization can, of course, be explained by
differences in national procurement legislation. See Chapter 2 Piga and Zanza (2004).

See Chapter 2 for more on GSA.

o
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Box 3.2. The case of US Federal Procurement (GSA)

The GSA was established on 1 July 1949 to provide a wide variety of man-
agement and related services to the federal government. The Federal Property
and Administrative Services Act of 1949 (63 Stat. 379), which created the
GSA, stemmed from recommendations contained in the first Hoover Com-
mission report and other studies aimed at improving management practice.
The Act grouped functions formerly assigned to various agencies, including
real estate management, records management, transportation and public
utilities management, procurement and management of the stockpile of
strategic and critical materials. Later, additional and related programmes were
assigned to the GSA, such as management of federal information technology
(to include automated data processing and telecommunications), expansion
of productive capacity, production and supply of materials and facilities
necessary for national defence, motor vehicle management, representation of
government agencies in proceedings before federal and state regulatory

bodies, and the operation of Presidential libraries.

huge variety of goods and services for the US federal government. In
addition, between 2002 and 2004 several states (such as Florida with My
Florida Marketplace, North Carolina with NC E-Procurement@Your
Service and more recently California with the California Performance
Review programme) implemented e-procurement platforms providing
centralized state term contracts to all public administrations within the
state.

Evidence of centralization can also be found in Asia and South
America. Since 1949 Korea has had a centralized procurement agency (PPS)
which today accounts for 30 percent of Korean public procurement.” In 2003
the government of China enacted the first national regulation on government
procurement, called Government Procurement Law (GPL), which applies to
the purchase of goods, services and construction projects by state bodies,
public institutions and social organizations at all government levels. Mexico
(with Compranet, 1996), Brazil (with Comprasnet, 1997), Chile (with

7 The Public Procurement Service (PPS) is Korea’s procuring agency. It is a central administration
purchasing and providing goods and services needed for the operation of the various government
agencies and public organizations.
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ChileCompra, 2003), and other governments in Latin America have recently
developed centralized (e-)procurement systems.®

In the 1990s many private companies also experienced significant changes
in their organizational structure; some of them successfully decentralized
decisions, including procurement. Among others, this was the case with Motorola,
General Electric, United Technologies and Fiat.” However, a big company
such as Honda (and more recently General Motors) followed the opposite
direction. In 1973 Honda adopted a decentralized decision system, whereby
authority over major decisions was spread among thirty senior executives.
The company profitably expanded until the late 1980s. Since then when there
was a crisis; cars were no longer meeting Japanese expectations, with the
company experiencing a consistent reduction in profits and market share,
falling behind Mitsubishi, Nissan and Toyota, its major national competitors.
Centralization of decisions allowed Honda to streamline processes and revert
the negative trend.

The wave of changes in organizational arrangements that occurred in the
1990s testifies that firms are always seeking the optimal organizational
structure, and that in pursuing such a goal they continuously adapt over
time to economic and technological evolution.

The sector of IT infrastructures followed a trend similar to that in the car
industry.'’ During the 1970s and early 1980s IT systems were highly cen-
tralized; it was thought that the entire company had to be supported by
mainframes. In the mid-1980s distributed computing environments became
dominant and IT departments much more diffused. As a consequence IT
staff was much more decentralized to support geographically spread busi-
ness units. Today centralization is again becoming more attractive, since a
single IT organization is more cost-effective, can better assure consistent
technology standards throughout the company and avoids duplicating the
same solutions, systems or applications in response to similar problems
occurring in separate business units. Moreover, compared with decen-
tralized systems, a centralized IT function can better support business
processes or functions (e.g., the whole supply chain).

8 For more information on emerging central public procurement stations in Latin America see http://
www.undp.org/surf-panama/egov/docs/programme_activities/bpractices/profiles_e-govenrment
_purchase.pdf.

® Brickley et al.(2004) present in great detail the case study of Honda and discuss in depth several issues
concerning the optimal design of organizations.

1% See the following contributions published in CIO Magazine: http://www.cio.com/archive/091501/
centralization.html and http://www2.cio.com/analyst/report860.html.
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Centralization appears attractive for international organizations with a key
role in certain fields. For example, recently it has been argued that in food
security more centralized European food safety policies, as opposed to the
actual multilevel governance, would be more effective to enhance consumer
trust in EU food supply, making the system less sensitive to crises.''
According to this view, centralization would help create a much more stable
regulatory and market environment, increasing transparency and account-
ability. In the health care sector, a recent volume from the Board on Global
Health (BGH) illustrates the benefits of a centralized international system for
the procurement of antimalaria drugs — though, in this area, centralization is
not a new idea. Indeed, UNICEF centralized procurement for childhood
vaccines, and the WHO (World Health Organization) did so for tuberculosis
and proposed to do the same for malaria and HIV/AIDS.'? Other institutions,
such as the UN, still retain a largely decentralized procurement system.

It is no surprise that increased centralization came with the rise of the
ICT revolution. In the public sector, procuring a certain item for all public
administrations (local and central) in a given country could have an
extremely high coordination cost until as recently as twenty years ago. E-
mail and web portals, where tenders are posted and orders can be made in
real time, lower communication costs dramatically between the centre and
the periphery before and after submitting a tender. Centralization, in turn,
reduces unitary fixed costs of expensive IT infrastructures.

The debate on procurement centralization, however, started before the
ICT revolution, and is likely to continue in the future. Indeed, some benefits
associated with centralization are independent of the communication
infrastructure; for example, economies of scale lower unit costs of qualified
personnel (IT, legal, strategic and sourcing) working for a procuring unit;
the buyer’s bargaining power increases, and his transaction costs (e.g.,
competitive tendering committees, official journal publications) tend to
decrease. Notwithstanding the availability of ICT, other disadvantages of
centralization remain, in particular those related to the physical distance
between the local procurer and the central unit.

The rest of this chapter is organized as follows. In section 3.2 we identify
some main themes involved in choosing between more centralized and

" See Bernauer and Caduff (2004).

12 The social impact of effective procurement of antimalaria drugs and the variety of reasons suggesting
that a centralized structure would be highly desirable were the main motivations for our case study,
which is presented at the end of this chapter.
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decentralized procurement systems; section 3.3 contains some concluding
remarks. Finally, we present a case study.

3.2. Centralized versus decentralized procurement systems: some major
themes

Centralization is becoming more and more attractive for institutions

operating in different sectors and pursuing different goals. The trade-off

between centralizing and delegating happens at various levels, and final

decisions emerge after careful examination of several elements that we

discuss in the next sections. As we shall see, sometimes neither complete

centralization nor complete decentralization appears as an optimal

arrangement, and hybrid/flexible models seem to be more appropriate.'’
Regardless of their public/private nature, when organizations have to

decide whether to centralize procurement in the hands of a single body (top

management, central government) or delegate it to substructures (divisions/

branches and local public administrations) they need to consider many

aspects. In what follows we identify and discuss some of the main themes

that may guide the choice between the two possibilities:

e Efficiency: savings and cost control;

e Product standardization;

e Favouritism;

Strategic procurement;

Network effect and standards;

Market dynamics;

Emergencies;

Decision information costs;

Bargaining power;

Monitoring contractors’ performance;

E-procurement.

A form of hybrid system that can occur is when different items are centralized in different locations,
originating a mixed kind of procurement framework where central and local procurement units share
the power over procurement decisions; the case of General Motors (see Section 3.2.4.1) is illuminating
in this sense. Another example is the ‘flexible purchasing’ of the TBS (Turner Broadcasting System
Inc.), so called by Sheila Johnson, TBS’s manager of strategic sourcing. This model is said to combine
the advantages of two approaches, since neither full centralization nor full decentralization suit well
the procurement needs of the company. See the discussion by William Atkinson at http://www.
purchasing.com/article/CA451871.html.
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Though listed separately, the following paragraphs will show that many
of the above issues are highly related. For example, savings and cost
control induced by economies of scale can be achieved more easily when
centralization involves the procurement of more standardized items. At the
same time, large-scale acquisition of standardized items may also increase
the buyer’s bargaining power.

3.2.1. Efficiency: savings and cost control

Savings and cost control are key issues in public and private procurement.

Everywhere, governments need to control public spending. Fairly often
this is done by rationalizing public spending for goods and services, which
accounts for a considerable amount of monetary resources and appears an
easier target for budget cuts than pension or health expenditure.

Controlling for purchasing costs is also fundamental for private companies
to compete in the global economy. Cost control is crucial for firms to remain
in business when economies do not grow, or grow very little, since demand is
likely to be weak and firms’ revenues low. But also with more sustained
growth, cost control could be very important as a competitive factor.

In the automobile industry, it is argued that in order to succeed in today’s
economic environment, companies need to focus more on developing and/
or preserving several critical abilities to reduce costs today and in the future.
Areas in which the ability to reduce costs should be employed are sourcing
and procurement, but also administration and, more generally, supply chain
management.'* The recent study by A.T. Kearney on the procurement
practices of major international companies mentioned earlier shows that
cost reduction and management are essential and strategic for companies.
The study also illustrates some advanced cost-management techniques.'”

Centralization is obviously an issue for organizations of a certain size and
geographical presence. When organizations become large, controlling the
costs of decentralized branches may become more difficult. This can be
tackled by assigning budgets to decentralized units, which, however, does
not necessarily imply efficient spending.

' See http://www.oracle.com/industries/automotive/AutomotiveSupplierExcellence(c14223-01).pdf

!> The 2004 Assessment of Excellence in Procurement’ is the fifth research study in a series that began in
1992. It puts emphasis on the importance of cost and sourcing management as a way to cut costs but
also to create value from supply markets. The study elicited responses from procurement and supply
chain executives of leading companies around the world. The study group was composed of 275
companies, with average revenues of nearly US$10 billion in 2003. For more on the study see http://
www.atkearney.com/main.taf?p=1,5,1,154.
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Could centralization help to control costs and deliver the desired quality?
Gene Richter, former Chief Procurement Officer at IBM, commenting on
the book Who Says Elephants Can’t Dance by Lou Gerstner, former CEO of
IBM, argues in favour of centralized procurement for large corporations:
‘most companies with centralized procurement are able to significantly
reduce a division’s purchase costs and still be responsive to a division’s need
to have world-class sources’.

Hence centralization can help reduce costs, even considerably, with its
benefits essentially being due to (i) synergies (economies of scale, no effort
duplication), (ii) specialization, and, (iii) knowledge and resource sharing.

Synergies As we will see in the next section, product standardization is one
of the key elements favouring more centralized procurement. Since
decentralization activates multiple purchasing procedures, it is in standar-
dized items that duplication costs can be most reduced and economies of
scale open up opportunities for considerable savings. If the product is
provided by a natural monopolist (e.g., phone services, electricity, gas) then
centralization brings greater bargaining power on the demand side that can
reduce the contractor’s rent.

In public procurement centralization can save other kinds of duplication
costs also, such as costs for advertisements in official journals and litigation.

The likelihood and costs of controversies over documents related to
procurement transactions may decrease with centralization: first, because
qualified human resources involved in centralized procurement should
improve the clearness, transparency and measurability of the procurement
procedures and, more generally, the overall ‘quality’ of documents; second,
because centralization reduces the number of procurement contracts for any
purchased item; finally, because it is more likely for litigations to be con-
centrated in the hands of one court whereas decentralization, in case of
controversies, would involve the courts associated with each local admin-
istration.

Specialization Centralized procurement helps to concentrate skilled
human capital and expertise. As well as legal experts producing high-quality
documents, category managers, market analysts/specialists and other pro-
curement professionals are recruited and trained to develop highly specia-
lized competence, optimizing procurement design. This way specialized
teams can be formed to better design procurement strategies and improve
them over time through continuous learning and experience.
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Hiring experts can be expensive, and so in general more difficult, for
small decentralized units; this is why privileged financial status puts large
agencies in a better position to recruit professionals, create very competent
teams and more efficiently pursue cost-effective procurement.

Knowledge and information sharing Knowledge and information sharing is
a key externality in an organization, as it can enhance efficiency via the use
of more up-to-date information, problem-sharing and common solutions.
Often markets are connected (e.g., printers with PCs, insurance with
banking); because of product line diversification, some firms can meet
repeatedly in different procurement competitions.'® For instance PC pro-
ducers (but also retailers) such as Siemens, HP and IBM can participate in a
competitive procurement tendering for PC desktops as well as for laptops.
IBM can also bid for mainframes, data warehousing, and other IT service
contracts. This makes information and knowledge sharing among groups of
purchasing specialists very important to design effective procurements.
Teams specialized in different supply categories can work together to solve
common problems such as the choice of the appropriate scoring rule or the
best contractual arrangement, and to share information about markets,
potential bidders and other important elements.

This is why knowledge and information sharing, among highly compe-
tent teams, is more likely to arise and to be effective within central, rather
than local, procurement units.

A final point is in order. As described in more detail in other chapters of
this book (see section 11.3), ‘risk-averse’ firms might be induced to bid
more aggressively if the negative consequences associated with losing the
competitive tendering turn out to be too high. Centralization obviously
increases the risk of negative consequences, everything else being equal, as
the market share that can be lost in a single competitive tendering is higher.
It is possible that buyers, who must decide whether or not to centralize,
consider this effect. Although this would favour centralization for the higher
savings, one should keep in mind that more aggressive bidding might also

' This phenomenon is also known as ‘multimarket contact’. One standard problem connected to such a
phenomenon, first noted by Bernheim and Whinston (1990), is that in general it facilitates collusion
among firms. Firms ‘meeting’ in different markets face more chances to ‘talk’ and may collude more
effectively to share their control over different markets. Preventing collusion, and thus minimizing the
risks of bad performance of auctions, is one key element of the design of any procurement strategy.
Therefore information sharing among teams on this point can be quite important.
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induce firms to implement dumping strategies and price goods under
costs (or reduce non-contractible quality) if they believe that monitoring
will be minimal during the life time of a contract. As quality control might
be an issue with centralization (see section 3.2.10), buyers should be careful
to credibly communicate their ability to monitor quality effectively and to
sanction irregular misbehaviour on the part of the supplier.

3.2.2. Product standardization

A natural case for increasing the degree of centralization is when the
characteristics of the product being procured are standardized. Typical
examples are ICT equipment, IT servers, stationery and paper, meal cou-
pons, fuel, credit cards and car engine components. Such products can have
some degree of differentiation but, on the whole, they may satisfy common
needs/preferences of a large number of purchasing units/end users with very
little necessity for variety.

And, indeed, standardized items are procured by central public agencies in
several countries. For instance, many public procurement agencies that were
mentioned in the introduction (GSA, OGC, Consip, Statskontoret, My
Florida Marketplace, North Carolina E-Procurement@Your Service, Com-
prasnet) procure on behalf of public administrations products such as fax
machines, laptops, desktops, document management software, printers,
projectors, web servers, natural gas, electric power, fuel oil, fuels, fuel cards,
office furniture, stationery, paper, credit cards, cars, buses and ambulances.!”

Observing central agencies favouring competitive procurements, rather
than negotiations, supports the conclusions of Chapters 4 and 5, where it is
argued that competition is preferable when products are less complex/
standardized.

Standardization favours centralization for two main reasons. First,
standardization facilitates information gathering and processing. Products
can be described quite precisely and unambiguously since the variety of
models is limited (low heterogeneity of product), local requirements are
similar (low heterogeneity of needs) and the risk of incorrect, incomplete,

17 Some procurement agencies (e.g., Compranset, GSA, Consip) also purchase less standardized
products such as real estate and health services. Yet, their centralized procurement can be successful in
exploiting significant economies of scale that can emerge when one contractor provides a whole
package of services, as opposed to when the buyer resorts to many specialized single interventions
from different suppliers.
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information processing on the part of the central purchasing unit is low. For
example, paper sheets are a fairly standardized product and related requests
coming from different areas are very similar. Analogously, IT servers,
though they can come with different characteristics and power (e.g., scal-
ability, availability and number of concurrent users), are essentially stan-
dardized machines.

Second, standardization allows suppliers to exploit significant economies
of scale in producing high volumes of the same product. This, in general,
lowers unit costs and opens up the opportunity for the buyer to pay lower
prices for the supply contracts awarded. Savings in production costs should
exceed the higher effort the contractor incurs in serving a supply contract
across many dispersed local units.'®

At the regional, national and sometimes continental levels, standardiza-
tion seems to favour procurement centralization; yet some organizations
may experience difficulties in centralizing procurement procedures. For
example, supply contracts for electricity provision are typically made with
country-specific suppliers and multinational companies may find cen-
tralization problematic. Despite electricity being a standardized commodity,
the geographical distance among the various procurement units, together
with possible legal barriers to suppliers operating in different countries, may
discourage or even prevent full centralization. Therefore, even if a multi-
national firm could fully centralize all electricity procurement contracts, the
difficulty, or even impossibility, of suppliers to compete on multiple lots
would seriously reduce the advantages of centralized procurement. Since
energy cost control is strategic at the corporate level, even if energy was
purchased locally, the central unit could retain control over certain main
procurement strategies. We discuss later why and how goods and services
with strategic importance for the organization call for increasing
centralization in procurement.

3.2.3. Favouritism

Local purchasing units are typically better informed than the centre on the
product characteristics that they need but sometimes may find it costly, or
inconvenient, to transfer this information to the centre. Take for example

'8 Tt is interesting to note that public procurement frame contracts/agreements often require public
administrations to order a minimum number of items. This is typically done to avoid orders of just
one or a few units of the item limiting suppliers’ ability to cover fixed costs (and to exploit economies
of scales), by shipping the item to many dispersed local purchasers.
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cleaning services, asset management or road cadastre. Since these services
often incorporate local specificities, it could be very difficult or expensive
for a central purchasing unit to collect more accurate information than the
local unit. Local privileged information can also concern the characteristics
of local suppliers such as their quality standards, reliability in delivery
performance and financial status. More precise information can therefore be
an element favouring decentralized procurement.

Local choices, however, might not always follow the ‘best value for
money’ principle. Sometimes decentralized selection of contractors can be
less efficient than centralized selection since a local unit may be more
inclined, than the centre, to favour local suppliers. Decentralized decisions
may bring local suppliers closer to the buyer, and the potential for local
lobbying activity to influence purchasing decisions can have a serious
negative impact on procurement efficiency.

This, however, does not exclude favouritism also occurring at the central
level, though the higher visibility of central units would make corruption
more difficult to entertain (for more on corruption see Chapter 16)."* This
last argument appears consistent with evidence and indications from public
and private procurement practice. For example, the International Con-
sortium on Government Financial Management (ICGFM) recently issued
the results of its 2005 Worldwide Survey on corruption entitled Resisting
Corruption in the Public Sector. To reduce corruption the ICGFM survey
recommends several actions for governments to take. Among them are to
‘cure corruption-prone procurement by centralizing purchases’. In public
procurement, a larger competitive tendering requires by law a higher degree
of public visibility and more open procedures, which reduces the scope for
discretion by purchasers. Insofar as centralization facilitates e-procurement
(see section 3.2.11), and the latter is a safer method to assure no-tampering
with received offers (see Chapter 16), corruption may be further curbed by
aggregation of demand.

Centralization can also provide incentives to improve communication.
Especially at the start of a centralization process, communication between
periphery and the centre could be problematic. This is either because local
units may experience genuine difficulties in providing appropriate
descriptions of their requests or because they want to keep control over local
decisions and so they are reluctant to release information to the centre.

19 See Celentani and Ganuza (2002).
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Of course, since centralization often requires some degree of product
standardization, items procured centrally may not match exactly the needs
of a local unit, which could create additional problems within organizations.
However, when quality is very important, the local incentive to conceal
procurement requirements from the centre can decrease, or even disappear.
In this situation decentralized local units would no longer have the power to
favour local firms, so they should be more interested in revealing as much
information as possible to the central unit, as it would suit them better that
the centre selects a high-quality rather than a low-quality contractor.
Box 3.3 below illustrates how favouritism can have an impact on price and
quality.*®

Box 3.3. The effects of favouritism in procurement: an example

Favouritism may be costly when quality is important. In a competitive
tendering with scoring rule (see Chapter 12) this could also have a negative
impact on the economic part of a tender, since it can lead to over-
valuation of some suppliers’ quality, allowing them to submit less com-
petitive economic offers. For example, if a scoring rule assigns 0.6 weight
to the quality score Sq and 0.4 to the economic score Sg, then S=(0.6)
Sq+ (0.4)Sg, with the supplier obtaining the highest score being awarded the
contract. If both Sg and Sg can at most be 100 then S too can at most be 100.
An overall score of, say, 50 points can be achieved with an infinite number of
pairs (Sq, Sg), determined by the following expression Sg = 50/(0.4) — (3/2)
Sq» Where to each level of Sq, there is a corresponding value of Sg. Suppose
the true Sq is low, say 40, but in a competitive tendering a firm is dis-
cretionally favoured and its quality overestimated, at say 60; then Sg can be
35 rather than 65. This would imply a less attractive economic offer on the
part of the contract winner. In return for this saving the firm could, for
example, pay a bribe to the procurer. Therefore, overall such procurement
competitive tendering would result in both low quality and low savings too.

Centralized procurement, however, can bring about dissatisfaction and
unrest among some potential suppliers, which might generate political
costs, especially in the public sector. For example, with few, large lots small
businesses can face difficulties in accessing centralized procurement com-
petitions; this could induce discontent, and related political pressure for

20 Gee Vagstad (2000).
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alternative procedures. A form of centralized procurement, with many lots
and package bidding, can mitigate this effect (for more on this see Chapters
7 and 8).

To conclude, in choosing whether to delegate procurement decisions to
local units the buyer should also compare possible decentralization costs,
associated with local favouritism that might select lower-quality firms, with
the possible political costs of centralized procedures.

3.2.4. Strategic procurement

One important dimension for deciding which procurements should be
centralized is the strategic importance of the goods, or services, for the
company or the public institution. Procurement is strategic when it involves
items/activities with a considerable impact on business or policy. The
greater the importance of these activities, the more centralized decisions
tend to be.*" Indications from private procurement practice emphasize that
major suppliers of core goods or services need a consistent and highly
competent counterpart; the strategic importance of such items suggests that,
everything else being equal, they should be more centralized since decisions
which involve them can have important consequences on the whole orga-
nization. A recent survey conducted by the Boston Logistic Group on
international companies from many sectors confirms this view: ‘Companies
will use scale to drive more production and distribution economies by
centralizing strategic procurement, forming purchasing councils, and
rationalizing the supplier base’.

3.2.4.1. Centralization of strategic products and activities in the private sector
The view that centralization is likely to involve items/activities that are
strategic for business is supported by procurement practice. Here we discuss
two cases. The first refers to General Motors, one of the world’s largest car
manufacturing companies, and the second relates to the business model of
franchising.

General Motors (GM) As already mentioned in the introduction, GM
started centralizing the procurement of car components, which are clearly
part of the core business of the company. In ‘Ward’s Auto World (July,
2005), Brian Corbett writes, ‘After decades of numerous GM purchasing

2! For instance, see Aghion and Tirole (1997) and Dessein (2002).
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agents buying different versions of the same component from multiple
suppliers, there now is one manager for each Global Creativity Team
exclusively responsible for sourcing one type of part for every GM vehicle
worldwide.” Bo Andersson, GM vice president-global purchasing and supply
chain, states, ‘Every purchasing decision for clutches, seat components and
glass now is made by team leaders in Germany, forgings by a leader in India,
regulators in Sweden, fasteners and rubber sealing in Spain, compressors in
Brazil, radios in China and seatbelts and heating-ventilation-air con-
ditioning systems in Mexico.” In so doing, GM centralized the procurement
of car components by function; though this is not a fully centralized model,
centralization is complete component wise.

Franchising One interesting example of core activities centralization is
franchising.”> Franchising is a contractual arrangement between two
parties whereby the franchisee pays the franchisor for the right to open a
shop, sell the franchisor’s good and use his trademark. The shop and the
business will be his own, but subject to some rules dictated by the fran-
chisor. The franchisor imposes on the franchisee certain qualitative
standards; for instance, building design, menus and overalls are decided
centrally by the franchisor. On the other hand, the franchisee is delegated
the right to hire people and to decide some local advertisement policies.
Quality, building design, menu, overalls etc. are crucial for business suc-
cess, and consistent policy standards on these elements are believed to be
necessary for good performance. Indeed, by allowing all franchisees to use
his trademark the franchisor uses his reputation everywhere franchisees
operate and merchandise his products. Moreover, since the franchisor
can exert close control over these key elements it is natural and effective
for the centre to take charge of them. All other, possibly less important,
decisions are more costly to monitor centrally by the franchisor. For
instance, it is certainly more efficient for a multinational franchise com-
pany to delegate recruitment policy to a local franchisee (since culture,
labour-market-specific conditions, skills etc. vary considerably across
areas).

22 Many large companies operating in different sectors around the world work with the franchising
model, among them, Accor, McDonald’s, Midas, Merle Norman Cosmetics, Allegra Print & Imaging,
Frannet. Visit the World Franchising website for more resources and listings of the most important
worldwide franchisors. For a discussion on franchising and centralization see Macho-Stadler and
Perez-Castrillo (1998).
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3.2.4.2. What is core in the public sector?

Governments and public institutions may consider some activities/products
to be strategic to pursuing certain social or national goals. Defence pro-
curement typically falls within this category; indeed, due to secrecy reasons,
purchasing in this area is normally centralized as less information is likely to
be divulged. In the United States defence procurement is mostly centralized
in the hands of the Department of Defence, though it allows for some
degree of decentralization. And in fact, the Defense Acquisition Guidebook
establishes that the Defense Acquisition System is the

management process by which the Department acquires weapon and automated
information systems. Although the system is based on centralized policies and
principles, it allows for decentralized and streamlined execution of acquisition
activities. This approach provides flexibility and encourages innovation, while
maintaining strict emphasis on discipline and accountability.

Military procurement in China was recently centralized. The State
Council Information Office published in December 2004 a white paper
entitled ‘China’s National Defence in 2004’. The document describes
China’s national defence policies and the army’s modernization process,
including procurement approaches. Military procurement, which includes
‘computers and network devices, vehicle chassis, generating sets, shelters and
other types of general-purpose equipment, has changed from separate to
centralized procurement. ... Now procured in a centralized way are more
than 1,000 kinds of materials in twenty-four categories needed in the dev-
elopment, training, scientific research and daily life of the armed forces.’

Procurement in the health care sector can be another important social-
strategic goal. The case study on antimalaria medicines discussed at the end
of this chapter represents an interesting example, especially when certain
types of vaccines need to be purchased rapidly.

Green procurement is another aspect of increasing importance. Green
procurement policies aim at purchasing products with mild, or no, impact
on the environment. Since public procurement represents a considerable
share of government expenditure, in both developed and developing coun-
tries, this has considerable implications and state/international organiza-
tions are now facing increasing responsibility to take the environmental
impacts of their activities into account. A move towards favouring products
whose manufacture, use and disposal limit the negative environmental
impacts not only has direct environmental benefits, but also sends a strong
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message to producers and suppliers that the issue is now important for
procurers.

In part, this centralization occurs at a higher level, through laws passed by
parliaments setting minimum environmental standards for production to
be included within all public and private tendering competitions.

Other environmentally sensitive choices are made by procurement laws.
This is also demonstrated by the recent European Directive 2004/18
allowing purchasing bodies to include environmental sustainability criteria
in the award of public contracts, whereby some important ‘green goals’ can
be introduced into the definition of strategies for the procurement of several
items such as gasoline, paper, printers and photocopiers.>

Since environmental management and protection is a major challenge for
societies, and can now be considered core for many governments, cen-
tralization can play a key role in promoting green procurement policies and
establishing appropriate common standards. The positive effects (extern-
alities) produced by purchasing environmentally sustainable items through
local units can be magnified by large-scale centralized procurement. Since a
small local procurement unit may not give sufficient importance to the
environmental impact of its tendering competitions, the more procure-
ments are centralized, the more this negative externality is reduced.

3.2.5. Networks and standards

Network industries are an important part of the economy. Some notable
examples of networks are telecommunications, Internet providers and
computer software and hardware. Other important networks are present in
the transport industry (e.g., airlines), banking and finance (markets for
bonds, equities and derivatives, ATM networks) and e-markets (e.g., B2B,
B2C and B2G platforms). The main characteristic of a network is that, for a
member, the value of being part of it increases with the total number of
members; the larger the network the more valuable it is to join it. Take for
instance the case of computer operating systems or software: using the same
system, people can exchange many different types of files and easily process

* For example, the Government of Denmark, like many others in European countries, is particularly
sensitive to environmental issues and its effort in green public procurement started in 1994. The
Danish central procurement station (SKI) has also created Greennet, a website dedicated to green
procurement issues and related policies.
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other users’ documents. In other words, members of a network ‘speak the
same language’.

Therefore, centralized procurement can have a fundamental role in fos-
tering coordination and expanding networks.

The following example, is a case in point. Consip recently ran a pro-
curement competition for the acquisition of 12,000 licences for the third
release of the operating system Sun Star Office for Italian public adminis-
trations. This competitive tendering will contribute significantly to
expanding the Star Office network of users in Italian public administrations,
thus increasing the value of the operating system for single members.

Centralized procurement can also be used to introduce and promote
innovative common standards in the public sector. For example, in Sep-
tember 2004 the Brazilian government and IBM agreed to expand the
LINUX computer operating system as an alternative to Microsoft Windows.
This strategy allows the development of common standards but should also
stimulate Microsoft to be more competitive to avoid falls in market share.
Chapter 19 discusses this case in particular and the relation between pro-
curement and innovation in general.

3.2.6. Market dynamics

In procurements where markets change rapidly and across geographically
dispersed local units, information held by top managers/officers may
become incomplete or obsolete rather quickly.* Decentralized decisions
then appear to favour timely adoption of new opportunities coming from
local markets. For instance, local procurement units close to innovative
industrial districts or, more generally, to dynamic productive areas may see
the release of new, cheaper, higher-quality items which can be purchased
immediately if the unit is allowed to do so. Also, the presence of local units
distributed in segmented markets calls for more decentralization to exploit
fully and in a timely manner local innovations/dynamics on which infor-
mation is usually unavailable (or available at very high costs) from the
centre.”’

2 Gee Aghion and Tirole (1997), Dessein (2002) and Brickley et al. (2004).

% Local information can be rather important when markets are segmented. For instance, cleaning
services and food markets are typically segmented and populated by many small enterprises. In such
contexts, market dynamics can differ according to the geographical area.
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While centralized procurement may lack specific local market informa-
tion, it is likely to have a superior overall systemic market vision owing to
highly skilled and experienced human resources and international networks.
Central procurement agencies may more easily account for national and
international market dynamics (changes in the trend of prices, market
structures, business models etc.) in the definition of procurement strategies,
which could be exceedingly costly at the local level.

Here again, hybrid, flexible procurement systems appear quite attractive.
While centralization can capture key national and international market
dynamics and trends, decentralization could take advantage of possible
favourable conditions of the local market.

A widespread example of a hybrid procurement model in the public
sector is given by so-called framework agreements and frame contracts (see
chapter 2 for more details). These contracts reflect a common approach to
procurement governance; they are often stipulated by a central agency on
behalf of public administrations, but public administrations are allowed to
procure on their own in case local suppliers offer better economic or quality
conditions.

3.2.7. Emergencies

By emergency we mean an urgent need for an item or service that does not
allow time to solicit and organize a competitive tendering. Urgency can, for
example, concern purchases required to deal with damage caused by natural
disasters, as well as acquisitions necessary to address immediate safety and
security issues.

In these circumstances it is not always clear whether centralized or
decentralized procurement would perform better. Many factors can influ-
ence performance in both cases, such as whether the emergency occurs at
the local or central level, and the kind of items involved.?® A key point is,
of course, the type of emergency. Decentralization may perform better in
day-to-day purchasing, since local units can deal quickly with local sup-
pliers, reducing the risk of delay or default or else unexpected events such as
over-consumption and inadequate quality. With day-to-day purchasing,
emergencies may also be dealt with through centralized frame contracts/
agreements. This is when local units might find, within the conditions

% Corruption and/or malpractice, a typical risk of emergency procurement, is unlikely to be more
probable in either of the two set-ups.
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specified by the contract, goods and services with the characteristics that
they are searching for.””

When instead emergencies are disasters, things are rather different. In this
case some degree of centralization may be highly desirable, since planning
activities are essential to define the scope and require at least some coor-
dinated central intervention. In a dramatic emergency, the government may
need to buy goods and services for workers, equipment to save lives,
mitigating the risk of delays that could compromise the public interest.
Furthermore, given a certain territory and a time unit (say one year), the
probability of a negative event at a particular location of the territory is
clearly smaller than the probability of the same event within the whole
territory. This makes the setting up of competence at each local unit
extremely costly and wasteful and centralization much more desirable,
compensating the greater costs that a centralized unit is likely to face to
deliver equipment to the site of the emergency.

For instance, the government of Canada established contractual policies
to ensure that procurement meets this need.”® Another interesting example
is the Afghanistan Reconstruction and Development Services (ARDS) cre-
ated in May 2002 by the Transitional Islamic State of Afghanistan (TISA) in
order to cope with the urgent task of reconstruction. The ARDS appointed a
country’s central procurement consultant (PC) to put in place emergency
procurement capacity. Among his main goals, the PC should (i) facilitate
rapid and transparent utilization of donor resources for reconstruction and
development; (ii) improve procurement efficiency, (iii) disseminate to all
eligible suppliers from developed and developing countries the same
information and equal opportunities to compete; and (iv) encourage
development of domestic contracting and manufacturing industries in the
borrowing country.

A further important case of a centralized approach to emergencies is
given by the role played by the GSA in the United States. The agency is
empowered to support government efforts by (i) providing guidance on
appropriate asset (e.g., aircraft, motor vehicles and personal property)
management in response to hurricane support efforts; (ii) selecting vendors,
from a special list, as sources for emergency procurements (selection can be
done on-line using the GSA’s e-tools); and (iii) assisting emergency

%7 See Bolton and Farrell (1990) for a discussion of urgencies and examples of military procurement.
8 See the following article for more information about emergencies procurement in Canada (http://
www.findarticles.com/p/articles/mi_qa3993/is_200509/ai_n15639963).



68 N. Dimitri, F. Dini and G. Piga

acquisitions of goods and services with GSA Smart Pay, a special card
allowing purchasers to procure at lower costs.”

3.2.8. Decision information costs

Centralized and decentralized procurement arrangements have advantages
and disadvantages. Centralization, whether full or mild, allows the centre to
retain authority and control over procurement decisions. However, in order
for procurement to be successful, the centre should be aware of the end
user’s needs and require local units to provide information about them that
the centre typically lacks. This implies that the centre incurs decision
information costs’® or information-gathering costs. Such costs tend to
increase when procurement is more centralized.

In the past decentralization was a necessity since existing communication
lines prevented efficient (fast and precise) and reliable information flows.>!
Therefore, companies working at the global level favoured decentralized
functions. Today, ICT innovations allow cheaper and faster worldwide mail/
web communication. These changes have introduced some new perspectives
on centralization and decentralization.’> New arguments for centralization
are the role of IT in speeding up decision information processes, reducing
their costs via automated workflows and e-tools for learning about local
needs. More generally, e-procurement systems appear to support cen-
tralization. At the same time, however, IT can also be favourable to
decentralization as monitoring and agency costs are reduced. The final
decision emerges as a resolution to this trade-off.

The informational gap between central and local procurement units is
what generates the cost of collecting and processing local information
efficiently, especially for large private companies with many branches
located around the world.”® Therefore it is clear that in order to centralize

2

°

Visit the GSA Disaster Recovery and Relief Support website. Several US public agencies were involved
in responding to the Katrina devastation in 2005. Among them were the GSA, the DoD, the
Department of Homeland Security and the Department of Transportation. See Pool and Welch
(2005) for further insights into procurement contracting during Katrina.

This definition is given by Gurbaxani and Whang (1991).

31 See Meyer (1998).
32

30

See Somasundaram (2003) for an interesting discussion of information costs for centralized and

decentralized (web based) procurement systems.
3

@

See Brikely et al. (2004) for more on centralization and decentralization in organizations.
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procurement any organization must set up a reliable communication

process.”® This process must be as efficient as possible to allow central

purchasing units to undertake timely and appropriate procurement deci-

sions.” Decision information costs depend on two main factors:

e The organizational features, such as department fragmentation;

e The nature of the good/service to be procured as well as the
characteristics of the market.

The Organizational features can affect decision information costs in two
ways. First, for given technology standards, costly communication may arise
in deeply hierarchical and fragmented organizations since information has
to come from the bottom of the hierarchy, through many steps, up to the
top management. The higher the number of steps the more expensive it is to
transfer information across organizational layers. Second, the same problem
occurs when local purchasing units are geographically dispersed and far
from the procurement headquarter; in this case, correct information and
communication of data about needs, market conditions and possible future
scenarios may become complicated. Therefore, the larger the horizontal/
vertical expansion of the organization, the more likely it is for information
flows to be less accurate with respect to the needs of the local units; this, of
course, can undermine the effectiveness of centralized procurement systems.

With respect to the second point, it is quite evident that transferring and
processing information is much easier, faster and cheaper on simple stan-
dardized goods than on more complex goods. Take for instance the two
polar cases of sheets of paper and facility management. Since there are only
a few types of paper sheets (e.g., A3, A4, recycled A3 and A4), and needs are
extremely homogeneous across end users, transferring information con-
cerning the paper required is not a concern. The case of facility management
instead includes building management services (among others, maintenance
of electric systems, management of heating, cleaning and gardening),
accounting services and financial consultancy. These services are performed
to suit the characteristics/needs specific to the local unit. For instance, wiring

3 For a contribution on communication and centralization see Melumad and Reichelstein (1987),
Aghion and Tirole (1997) and Dessein (2002).

> Communication can also be an important factor for the central procurement unit to control and
provide the needed incentives to local procurement units. Some research shows that communication
should not be seen only as a cost for organizations, but also as a tool to guide local purchasing units’
activities and to transfer values and goals. On this point see, for instance, Melumad and Reichelstein
(1987).
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and water management depends on size, structure and many other technical
and building-specific aspects. Moreover, some services may be useful only
to some administrations; for example, elevator maintenance (or asset
management) is probably required by (or more valuable to) large munici-
palities/ministries (in general, big offices), but not necessarily by schools or
small offices. In other words, technical aspects and heterogeneity of demand
can make information gathering and processing costly at the central level.

As a result, procurement may turn out to be largely ineffective.’

Box 3.4. Public procurement: OGC buying solutions

The OGC decision on whether and how to set up a frame contract relies
heavily upon dialogues with local entities. OGC works jointly with the
Customer Programme Board (CPB) to define, frame contracts/agreements.
The members of the CPB represent all public administrations, including
central civil government, local authorities, defence, etc. Public administra-
tions are presented several scenarios about the actual situation and potential
evolution (in terms of new products, solutions and contractual conditions)
of the marketplace and about the needs of the local administrations. OGC
identifies ‘gap’ areas; it asks public administrations whether the findings are
correct and whether OGC should set up a framework for the areas in the
gaps. OGC also asks whether local administrations would buy from that
framework.

3.2.9. Bargaining power

Large, decentralized companies, as well as public administrations, often buy
the same products from multiple suppliers (e.g., stationery, electricity, PCs),
and in so doing fail to take advantage of economies of scale and volume
price discounts. Demand aggregation can pool this volume, increase bar-
gaining power and generate lower unit costs.

With a highly pooled demand the buyer’s power can be strong; however,
this is less the case the fewer the firms that could potentially supply the
product. Bargaining power can also be based on a reputation, for instance,

% Notice that this problem is potentially common to all procurements which heavily bundle contracts.
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for being a prompt/reliable payer or for establishing comfortable relation-
ships with suppliers during the execution of the contract.

The first point, however, is more important, which relates the issue of
bargaining power to savings induced by economies of scale. When local
units are delegated to purchase products they can organize several, and
usually independent, procurement competitions or negotiations. But the
ability of companies/institutions to obtain a ‘good’ contract typically
increases with the quantity of products being procured, which then entails
greater bargaining power. As a consequence, economies of scale may allow
the buyer to pay a lower price and/or, at any given price, achieve higher
quality or better contract conditions.

Since with centralization the volume of purchased products typically
becomes larger, bargaining power tends to increase. And, indeed, cen-
tralized purchasing can be particularly advantageous when the buyer is the
major customer for a certain product. For example, in many countries,
public procurement dominates in the health care and defence sectors.

Within the health care sector public procurement may be almost
monopsonist, in some specific markets for sophisticated medical equipment
such as MR, ecotomography; this induces considerable contracting power.
Decentralizing procurement at the level of single (or groups of) hospitals
may not fully exploit this potential bargaining power.

Buyers, however, should pay attention to their dominant purchasing
positions. In particular, if not appropriately designed, large procurements
can favour big suppliers and discriminate against smaller firms; this can
have adverse effects on the short-term, as well as on the long-term, degree of
competition in the relevant market (for more on participation, lot division
and dynamic competition see Chapters 11 and 17).

Furthermore, large suppliers (as is the case in many sectors of the
oligopolistic market for health) may coordinate and ‘sink’ centralized,
non-mandatory, arrangements such as a frame contract, by not participating
in the relevant competitive tendering, trusting that this will keep their
stronghold on smaller local procurement units that are easier to ‘capture’.
Mandatory purchasing of health-related products through a centralized
agency, however, is often not politically feasible. A gradual approach, where
the volume of centralized purchasing is below its potential, might then create
a system that slowly evolves towards more competitive conditions.

In the defence sector governments are clearly dominant, and the buyer’s
power increases with centralization. As illustrated in section 3.2.4.2, the
procurement function in China has been moving rapidly towards more
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centralized arrangements. The National Defence Policy (2004) report
indicates that the switch from negotiations to multiple ways of procure-
ment, such as open bidding procedures, invited bidding and competitive
bargaining, and the substantial move to centralized procurement ‘has raised
the overall cost-effectiveness of armaments procurement and ensured the
procurement at reasonable prices of weapons and equipment advanced in
performance, superior in quality and complete as a set.’

Buyers’ concentration and demand coordination can sometimes be
important to attract new large suppliers and increase competition. For
instance, the move from a situation in which buyers are fragmented and can
place only low-value orders to a situation in which all these buyers are
coordinated to aggregate purchases may stimulate the entry of new suppliers
that would have faced high costs in serving fragmented markets. It is on
the basis of this argument, that is, more buyers’ power, that the European
Commission approved the joint venture ABB/Daimler-Benz (M. 580, 1996)
in the sector of transportation.”” In the sector of paper and board manu-
facture, the Commission also approved the merger between Enso and Stora
(M. 1225, 1999). The main reason here was the existence of a countervailing
buying power and increased competition. The European Commission
clarified that

The European Commission has decided to authorise the merger between the
Finnish paper and board company Enso OY]J (Enso) and the Swedish paper and
board manufacturer, Stora Kopparbergs Bergslags AB (Stora). The merger will
create the number one paper and board manufacturing company in the world.
However, the Commission’s investigation showed that the merger will not create or
strengthen a dominant position on the newsprint and magazine paper markets. As
to paper board for the production of materials to package liquids (‘liquid packaging
board’), the merged entity will face countervailing buying power from packaging
materials producers. This power will be increased by Enso’s divestiture of links with
one producer, Elopak, and by the parties’ agreement not to treat any one producer
more favourably than others unless warranted by objective cost justifications.
Moreover, third-country imports will further increase competition on the market.
The merger will not therefore create or strengthen a dominant position on the
liquid packaging market either.

%’ This case and related topics are widely discussed in Fumagalli and Motta (2001).
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There are other recent cases in which the European Commission
approved mergers with motivations based on the benefits from increased
buyers’ power.”® Important examples are the mergers of Carrefour and
Promodes (M. 1684, 2001), Alcatel and Telettra (M. 42, 1991) and Valeo
and ITTI (M. 1245, 1998).

3.2.10. Monitoring contractors’ performance

Quality and performance are considered crucial for procurement, and
unsatisfactory results are usually punished by excluding suppliers from
current and future business (see also Chapter 4 on this point).

Centralization may increase the ability of the buyer to deter post-
contractual opportunism.”® As we saw in section 3.2.9, strong (large)
buyers can have considerable bargaining power. Larger procurements may
enhance the effectiveness of suppliers’ actions, raising non-contractible
quality (for more on this see chapter 4) and customer satisfaction com-
pared with small procurements run by local units. This reasoning seems to
apply without particular caveats to large buyers purchasing for themselves
(and probably for not-too-large private central units purchasing in the
interest of local branches) since monitoring may be effectively done
centrally.

But it is not clear whether buyers’ power driven by centralization, would
indeed allow the achievement of higher quality via the threat of contractors
losing large volumes of business. Given the level of non-contractible quality
of the procurement, monitoring costs appear to increase with centralization
if monitoring is also centralized. This is because a contractor’s performance
information needs to be collected and processed from many dispersed
public administrations/end users. When costs increase, incentives for (and
effectiveness of) central monitoring may decrease. This may be the reason
monitoring is often decentralized. This is so, for example, with the FAR
(Federal Acquisition Regulation, 2005), regulating the US federal public
acquisition procedures, which specifically requires all agencies to evaluate

% See http://europa.eu.int/comm/dgs/competition/buyer_power.pdf.

* However, as pointed out in Chapter 4, large and long-lasting procurement contracts may provide
suppliers with weak incentives to perform well over unverifiable aspects of quality in the absence of
appropriate contractual arrangements (bonuses, renewals, etc.) or procurement strategies (dual
sourcing). The buyer may end up locked in. See Chapters 7 and 17 for more details about the problem
of lock-in.
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contractors’ past performance (for contracts above $100,000) and use such
information for selection purposes.*’ The FAR also provides guidelines on
(i) how and what type of information agencies should collect to evaluate
contractors and (ii) how agencies should use such information for selection
purposes. The US experience suggests that even when procurement can be
successfully centralized, monitoring might not be centralized.

Centralization implies shifting decision-making power from the periph-
ery to the centre of the organization. It is therefore possible that those local
units which are not in favour of centralization may have the incentive not to
monitor appropriately the quality of products which they have not pro-
cured, to claim that centralization is ineffective and possibly regain power. If
centralization is still deemed optimal, this calls either for centralized
monitoring or strong support to local units from the centre in terms of
technical and professional assistance.

3.2.11. Centralization and e-procurement

In Section 3.2.8 we noted the importance of ICT infrastructures in enhancing
efficient communication among parties involved in a procurement process.
We also argued that they help in standardizing purchasing procedures agreed
upon by making them more impersonal, less subject to discretionary indi-
vidual decisions and fully accountable (due to the electronic protocols fol-
lowed). The importance of e-procurement is shown by the rapid increase in
on-line transactions in recent years. The European Commission states that

Modernising and opening up procurement markets across borders — including
through the expansion of electronic procurement — is crucial to Europe’s com-
petitiveness and for creating new opportunities for EU businesses. Using infor-
mation technology appropriately can contribute to reducing costs, improving
efficiency and removing barriers to trade, which will ultimately result in savings
for taxpayers. The Directives adopted in March 2004 as part of the public pro-
curement legislative package provide a legal framework aimed at boosting the
development and use of electronic procurement. The Commission has issued an
Action Plan in order to help Member States implement the Directives correctly,
so as to release the full potential of electronic public procurement.

0 FAR requires past performance to be used only if considered important in awarding the relevant
good/service. If this is the case, it must carry a fair weight (no less than 5-10%). If past performance is
crucial it must be given a weight no lower than 25%, or at least equal to the weight attached to other
non-monetary attributes.
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E-procurement increases efficiency by reducing the cost of human
resources in purchasing offices and administrative (time-consuming) paper-
based procedures. It also allows the buyer to employ a large variety of
procurement tools such as requests for quotation, on-line auctions and
many other e-sourcing solutions.

Therefore, e-procurement and centralization are closely linked. On the one
hand e-procurement favours centralization, since it helps central purchasing
bodies successfully manage acquisition processes along the supply chain, while
providing sufficient flexibility to local units to satisfy some specific needs.*'

On the other hand, centralization magnifies the benefits of e-procure-
ment. Web-based sourcing increases efficiency when procurement is more
centralized since it affects larger volumes of transactions. However, pur-
chasing systems which were already largely centralized before implementing
web-based procedures will obtain fewer benefits than those systems which
had most of their procurement decentralized, since they had already
exploited many of the gains from centralization. Therefore, one important
conclusion is that the value of web-based procurement systems is higher for
business units which, by introducing e-procurement systems, can now
undertake centralized procurement activities that they did not have before.*?
This view that e-procurement has a considerable impact on centralization
is consistent with purchasing practice and recent studies. As discussed in
the introduction, several governments and private firms have successfully
implemented (or are willing to implement) centralized e-procurement
systems.

These movements clearly tend to further centralize procurement and to
maximize all the benefits offered by the Internet and, more generally,
ICT technologies. A high level of control over procurement policies is
positively correlated with the use of e-procurement.*’ In the United States
e-tools are used more intensively by large, innovative and highly centralized

41 Somasundaram (2004).

2 This important conclusion is provided by Subramaniam and Shaw (2003).

43 See Moon (2005) and Neef (2001) for a discussion on the benefit of e-procurement. Moon (2005)
argues that data and analysis are also consistent with the general view that innovations are more likely
to be undertaken by large administrations with sufficient financial resources and strong political
pressure to find alternative ways to provide public services. Chang and Shaw (2005) describe a
roadmap to adopt emerging technology in e-business. In their view, at the initial stages, when the use
of e-business technology is limited, production planning, logistics planning and procurement are
decentralized and disconnected, so the efforts may be duplicated or inefficient across the network.
These considerations suggest that a move to more centralized systems not only is allowed by
technology but it appears as necessary to ensure effective communication and processes within
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administrations. A survey of forty-seven states showed that in 2001 91.5
percent of the states were allowing electronic competitive bidding, 89.4
percent were using automated procurement systems, 85.1 percent
were using purchasing cards and 68.1 percent were running electronic
ordering.**

We conclude by observing that e-procurement is highly related to the
development of e-platforms; for more on this see Chapter 10.

3.3. Concluding remarks

The choice between centralized and decentralized procurement systems
has gained importance in recent years for private companies, governments
and international institutions. Traditional arguments supporting cen-
tralization have been based on product standardization, economies of scale,
buyers’ power and process streamlining. The ICT revolution and developments
in e-sourcing technologies, together with the need to control costs, introduced
further elements into the debate on the degree of centralization of a procure-
ment system, and evidence appears to be in favour of more centralized pur-
chasing.

In this chapter we discussed the main factors to be considered while
choosing the degree of centralization of a purchasing system. We have seen
that emergencies, favouritism, bargaining power and other factors are
important determinants in the optimal design of a procurement system, but
that product standardization and product strategic role are the crucial
elements supporting more centralized procurement systems. However,
extreme centralization (or decentralization) is not always an ideal pro-
curement arrangement. The size and characteristics of firm/government
activities, market conditions and dynamics suggest that hybrid procurement
systems may often be preferable since they allow exploitation of both the
efficiency of centralization and the flexibility of decentralization. Recent
trends appear to indicate that hybrid models are indeed becoming quite
attractive and pervasive for private companies and public procurement
agencies.

independent business units and to suppliers (e.g. through centralized design data source and
electronic data interchange [EDI]).
4 See Moon (2005).
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We conclude these remarks with the following practical conclusion.

Practical conclusion 1

Benefits from centralization are likely to offset costs when procurement involves stan-
dardized, strategic, urgent or very essential products.

Net benefits from centralization increase when procurement is web-based.

Case Study 3.1. Centralized procurement of antimalaria drugs

In what follows we discuss procurement of antimalaria drug. As we shall see, cen-
tralization in this field is motivated by many of the elements discussed in the previous
sections. Standardization, coordination, bargaining power, quality assurance and con-
centration of skilled human resources are all aspects suggesting the high desirability of
a supranational centralized vaccines procurement body.

In September 2003 the Committee on the Economics of Antimalaria Drugs, jointly with
the World Bank and the Roll Back Malaria Partnership, sponsored a meeting aimed at
discussing how to procure and finance ACTs (artemisinin-combination therapies). Dis-
cussions held at that meeting, and related reports, are the basis of a chapter in the book
Saving Lives, Buying Time — Economics of Malaria Drugs in an Age of Resistance
published by the World Bank/Institute of Medicine in 2004.

That chapter debates the advantages and disadvantages of different levels of inter-
national procurement of ACTs, as well as some possible institutional arrangements,
among which a more centralized system is proposed. The book argues that some form of
centralized, coordinated procurement is widely acknowledged and relatively uncon-
troversial; this could make effective antimalaria drugs largely accessible and arrest the
current trend of increasing deaths from drug-resistant malaria. Since the newer drugs are
more expensive than those they are replacing the affected populations, among the
world’s poorest, cannot afford them. There was a proposal to create an international
system for procuring antimalaria drugs, arguing that centralization is not new in this field.
The following quotation from the book identifies some of the reasons centralized pur-
chasing is advantageous for this particular problem:

Supranational centralized procurement is attractive because it allows countries to par-
ticipate in and benefit from a more focused and efficient effort than any single country
could individually mount. Even if their drug policies differ, all malarious countries face
common challenges. Every country with endemic falciparum malaria will need at least
one ACT as first-line treatment for uncomplicated cases. The number of available ACTs in
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the short-to-medium term will probably number half a dozen, produced by 10-20
manufacturers capable of delivering ACTs of acceptable quality.

Coordination, product standardization, economies of scale, bargaining power and quality
assurance of drugs are key elements inducing procurement centralization in this very
important sector. In this particular case, centralization is supported by other important
factors such as (i) the greater ability of an international procurement institution to get
subsidies from other international organizations and to use them promptly to buy the
drugs (timing, in this area, is crucial to save lives; accordingly, the proposed procurement
system should organize only procurement, not shipping);*® (i) the greater ability of
supranational organizations to forecast demand. The demand for ACTs is hard to esti-
mate, but estimation is essential to run appropriate procurements. It could be easier for
an international central procurement institution to have the right human and financial

resources to conduct reliable forecast activity.

Bibliographical notes

The economic literature on centralization and optimal organization design
is quite extensive. For a broad discussion on the theme, as applied to
organizations, see the book by Brickley, Smith and Zimmerman (2004).
The volume also considers several interesting case studies and patterns in
the private sector. A more detailed analysis on communication and
decision information costs can be found in Bolton and Dewatripont
(1994), Gurbaxani and Whang (1991) and Melumad and Reichelstein
(1987). Dessein (2002) and Aghion and Tirole (1997) examine decision
information costs with an emphasis on strategic decisions and market
dynamics.

Research on centralization, as applied to procurement, is quite recent.
McCue and Pitzer (2000), which provides a definition of centralized pro-
curement, contains an interesting overview of recent trends concerning
centralized/decentralized purchasing systems. More on public procurement
trends can also be found in Thai and Grimm (2000), Neef (2001) and Piga
and Zanza (2004).

5 The book reports that ‘ACTs currently have a short shelf-life roughly estimated at 2 years. Therefore,
one practical consideration for a procurement agency will be organizing the direct delivery of ACTs
from producer to customer with as little delay as possible. This precludes the procurement agency
from physically warehousing ACTs and shipping them.’
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For insights into emergencies, duplications and delay issues see Bolton
and Farrell (1990). Favouritism and corruption are examined in Celentani and
Ganuza (2002) and Vagstad (2000). The relation between e-procurement, IT
architecture and centralization is discussed in Chang and Shaw (2005),
Somasundaram (2004), Subramaniam and Shaw (2003), Subramaniam,
Qualls and Shaw (2002) and Moon (2005).
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4.1. Introduction

82

Well-designed supply contracts are essential to effective procurement.’ By
fixing obligations and promises, contracts protect each party in a pro-
curement transaction against the risk of unexpected changes in the future
behaviour of business partners, thereby allowing safe and efficient planning,
investing, and production in decentralized supply chains. Contract obliga-
tions ensure, for example, that a buyer will receive the right service or good
when and as needed, as promised by her supplier, and that the supplier’s
investment specific to a particular procurement will not be ‘wasted,” in the
sense that the buyer will indeed buy what she ordered at the agreed terms.

There are several types of contracts and very many dimensions along
which apparently similar contracts differ, so that choosing the right con-
tracting strategy is not always easy for a buyer. And a bad choice of contract
can have very negative consequences for a buyer in terms of cost and quality
of supply. However, economists and practitioners would agree on con-
sidering contract flexibility, the incentives for quality and cost reduction, and
the allocation of procurement risk as the most important dimensions influ-
encing the buyer’s choice of the procurement contract.

In this chapter we offer simple and practical indications on how to
choose among different types of procurement contracts. We focus on
situations where the needs of the buyers are unlikely to change during
the execution of the contract, so that renegotiation of the initial
contract specifications, which is generally costly for the buyer, is unlikely to

! The origin of the word contract is the Latin contractus, from contrahere, to draw together, while
dictionary definitions of the term include ‘an agreement between two or more parties, especially one
that is written and enforceable by law’, or more specifically ‘an agreement between two or more parties
that creates in each party a duty to do or not do something and a right to performance of the other’s
duty or a remedy for the breach of the other’s duty’ (Dictionary.com).



83 Procurement contracting strategies

occur.” In these situations, contract flexibility plays a limited role in the
choice of the procurement contract whilst incentives for quality and cost
reduction as well as procurement risk allocation remain central. The issue of
contract flexibility will be analysed in depth in Chapter 5. Also, we will
discuss only briefly how the choice of the procurement contract can affect
the characteristics of the suppliers that decide to participate in the pro-
curement process. For an in-depth discussion of issues related to how to
select the most efficient supplier, see Parts IT and IIT of this handbook.
The present chapter is organized as follows. In the first part we focus on
explicit contracts, that is, on written and legally binding contracts that can be
enforced by courts of law and therefore can govern dimensions of the pro-
curement that can be monitored and verified by a court at a reasonable cost.
Within this framework, in section 4.2 we explain the importance of choosing
the allocation of procurement risk and the relevance of creating incentives for
quality provision and for cost reduction. In section 4.3 we describe the features
of the most frequently used contract types. We discuss how these contracts
differ in the allocation of procurement risk and in the provision of incentives on
cost and quality dimensions that are hard to contract upon explicitly. We also
discuss the procurement context in which a contract type may work best. In the
second part of the chapter we turn to implicit contracts. When important aspects
of a procurement transaction are not verifiable by third parties, implicit/rela-
tional agreements sustained by the threat of losing reputation and/or future
business in case of non-compliance can be very effective in inducing the con-
tractor to maintain promises and in general to respect the terms of the (implicit)
agreement made with the buyer. In section 4.4 we then discuss different types of
implicit contracts and the procurement context in which they can be effective.

4.2. The choice of the procurement contract
4.2.1. The role of procurement risk

Procurement risk refers to those events that may affect the realization of
the contractual performance, and whose occurrence cannot be accurately

2 A brilliant, in-depth treatment of the economic effects of explicit procurement contracting is in Laffont
and Tirole (1993). An equally brilliant and in-depth discussion of the achievements of contract theory
is Bolton and Dewatripont (2003). Both these contributions are rather technical. Some non-technical
synthetic discussions of contracting issues are offered by an interesting book by McMillan (1992). As
for the practice of procurement contracting, see FAR (2005, part 16) and Office of Government
Commerce guidelines, both of which we mention in the next section.
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predicted and influenced by contracting parties. In large and complex
acquisitions, such as the construction of a new tunnel, risk may refer,
among other things, to the discovery of a particularly resistant rock that
needs a specifically designed drilling machine. In less complex procure-
ments, such as the supply of milk to schools, risk may refer to late deliveries
caused by bad weather conditions, or to the sudden increase in fuel price
(which raises the actual delivery cost with respect to the level estimated by
the contractor before the tendering process). Procurement risk affects actual
production costs and it can affect the quality of the performance, be it on-
time delivery of ink cartridges for laser printers or the brightness of paper
for photocopiers. Most important, the buyer and the contractors care about
‘extreme’ events such as the risk of contractor default that may disrupt the
service altogether. The degree of fear of (procurement) risk is also called risk
aversion.”

In procurement contracts, it is unlikely that a contractor will be able to
immunize himself (say, through an insurance contract) against all unpre-
dictable events. However, the breadth and the nature of a contractor’s
activities may provide useful proxies for his ability to ‘insure’ himself against
the vagaries of a specific procurement contract. Possible internal ‘insurance
policies’ are thus provided by the value of the contract being only a tiny
fraction of the contractor’s turnover, a high degree of diversification of the
contractor’s activities, and, more generally, by the contractor’s ease of access
to the credit market.

The absolute capacity of each contracting party to bear the procurement
risk is not, however, the most relevant factor for selecting the contractual
form. What really matters is the contracting parties’ relative attitude toward
risk: other things being equal, efficient risk sharing calls for risk to lie with
the party that is able to manage it best. The first relevant case then arises
when the buyer is more concerned about risk than the supplier. This is
exactly the environment studied in Chapter 13. The second relevant case
arises when the buyer and the supplier are both indifferent to risk. In this

> We clarify the concept of risk aversion with the following example. Suppose that a firm has to choose
between two possible investment decisions, A and B. Option A yields €100 for sure, option B yields
zero with probability 1/2 and €200 also with probability 1/2. A firm is said to fear risk (or be risk
averse) if it prefers option A to B, that is, if it prefers a riskless investment whose (certain) monetary
value is exactly equal to the expected monetary value of the risky investment, where the latter is a
weighted average of the risky outcomes whose weights are given by the probabilities that each outcome
occurs (1/2* €0+ 1/2* €200 =€100). Indifference to risk (or risk neutrality), instead, arises when the
firm is indifferent between A and B. In other words the firm is indifferent between a sure bet and a
risky bet whose expected monetary value is equal to the one of the sure bet.
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case, it is, in principle, efficient for the buyer to shift all the risk to the
contractor to maximize the performance incentives. This objective can be
pursued by selecting a contract in which the contractor takes on the cost
reducing activities, and thus bears most of the risk.

This chapter analyses the case in which the supplier is at least as con-
cerned about risk as the buyer, as is frequently the case in procurement.* In
this case, efficient risk sharing would call for the buyer to bear all the risk. As
we shall see, though, this might have a negative impact on incentives.

4.2.2. The role of incentives for cost reducing activities and quality provision

In a procurement market for standardized goods/services, quality para-
meters can be measured at some cost. For instance, the relevant quality
parameters of a laptop are the nature and type of the screen, processor,
memory and external connection devices. Moreover, on-time delivery can
be easily checked. Cleaning services for hospital rooms also have many
verifiable quality dimensions. It is indeed easy to measure the bacterial
concentration in the air and on the floor.

When quality is verifiable, it is always advisable to specify a quality
standard in the contract, and then to impose penalties when quality falls
below that standard and possibly bonuses when quality is above the stan-
dard. The penalty imposed must be such that it is convenient for the
contractor to supply the quality promised at the selection stage rather than
violate the contract and save money. Since suppliers may have different
costs of reducing the quality agreed upon and since these costs are likely to
be unknown to the buyer, establishing the level of penalty that induces the
contractor to provide quality is not often an easy task. Also, in case of a
dispute, penalties that are too high may not be enforced by the court,
because it may consider enforceable only reasonable damage actually

* Competition for procurement contracts very often involves small and medium enterprises, which by
features and size may fear risk more than large firms. An additional potential source of risk arising in
public procurement is the (typical) delayed payment of public administrations. In contrast to large
firms, who benefit from diversification of activities and/or more general financial solidity, small firms
incur very high costs when buyers do not pay on time, since their current production/activities/
investments can rely heavily on those cash flows. This is a clear source of risk, but also a potential entry
barrier to the market for procurement contracts. Another potential source of uncertainty is that very
often small suppliers group together to bid for a public contract (or are subcontracted part of the
supply), but grouping/subcontracting makes the performance of each single supplier depend on the
performance of all others. Default/poor performance of a single supplier can compromise the others’
performance and overall results.
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suffered by the party (see Chapter 12 for further discussions on penalty
levels).>¢

In procurement markets for non-standardized goods or services, such as
clinical and educational services or complex infrastructures such as high-
tech IT projects, there are dimensions of the exchange that cannot be
explicitly considered in the contract even if they are observable by the
contracting parties.” This occurs because these dimensions cannot be ver-
ified by third parties such as courts of law. The quality of the goods or
services procured often comprises some unverifiable dimensions.

In this chapter we shall consider both verifiable and thus contractible and
non-verifiable and thus non-contractible quality and we shall discuss the
incentive problem that arises because the contractor might wish to choose
to deliver low quality in order to reduce its production costs or its effort.

As to production costs, the aggregate costs of producing a certain good or
service are in most procurement situations verifiable from accounting data.
In most of this chapter we will then restrict our attention to situations
where accounting data are reliable and aggregate costs are verifiable. This
allows the buyer to link the payment mechanism to the realization of
aggregate costs — a possibility whose pros and cons we shall discuss in depth.
However, whilst aggregate costs are generally verifiable, specific actions,
including the contractor’s effort, undertaken by the contractor may not be.
How to induce the contractor to undertake valuable cost-reducing activities
that lower the possibility of cost escalating will be a central issue in what
follows.

Before concluding this section, we wish to point out that different con-
tracts are associated with different contract management costs, such as
verifying the reliability of the contractor’s accounting costs, measuring
different levels of quality standards, computing and enforcing penalties, and
in general monitoring compliance with the terms specified in the original
contract. Whilst for brevity we will not discuss these costs explicitly, we wish

v

This is the principle of ‘liquidated damage’ actually informing the contracting laws in the United
Kingdom. An interesting discussion on the topic is provided by Anderlini and Felli (2005).

o

Suppose the penalty for not providing what was promised on a certain quality dimension is €100, and
that there are three competing suppliers, A, B and C, who can save €20, €90, €150, respectively by
providing less than the promised quality. While A and B always prefer delivering what was promised, C
does not since it could earn €50 if it violates the contract. However, if the buyer could in some ways
learn such costs, she could fix the penalty at €160 and induce all suppliers to keep promises.

~

For instance, in the case of consultancy services, even though the contractor promises to employ highly
qualified and referenced professionals, their ability to perform required tasks may be lower than
expected. This dimension is hard or even impossible to specify in the contract.
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to emphasize that as a general principle more complex contracts tend to be
associated with higher management costs, and that there cannot be efficient
procurement without efficient contract management.®

4.3. The most commonly used categories of procurement
contracts: explicit contracting

The US Federal Acquisition Regulation (FAR, part 16) pays considerable
attention to contracting issues. The FAR describes a large variety of contract
types that may be used in acquisitions, prescribes policies and procedures
and provides guidance for selecting the appropriate contract depending on
the circumstances of the procurement. The Department of Trade and
Industry (DTI) and the Office of Government Commerce (OGC) in the
United Kingdom provide indications on contracting choices for all pro-
curements over £10,000 in value. Similar to FAR, the DTI describes many
types of contracts and provides indications useful to teams, consultants,
professional advisers, senior management (who need quick overviews of key
principles), but also to suppliers (who can learn what the departments will
expect of them).

The practice of procurement contracts distinguishes three broad cate-
gories of contracts: fixed-price, cost reimbursement or cost-plus, and
incentive contracts (the most commonly used forms are fixed prices and
incentive contracts). Many procurement contracts are in fact a combination
of the three broad categories, specifying incentives on some aspects and
fixed-prices on other aspects, and combining contract types in order to
adapt the contract to the specific circumstance faced by the buyer.

4.3.1. Cost-reimbursement contracts

The distinguishing feature of cost-reimbursement contracts (CRCs) is that
the buyer agrees to reimburse all (documented) production costs related to
the project and to pay a fee for supervision (also defined as cost-plus-fixed-
fee contracts according to the FAR). Thus the contractor does not have
to worry about the possible discrepancies between estimated and actual

8 Jossa and Legros (2004) show for example how it might be desirable to choose the procurement
contract in such a way as to induce information acquisition and revelation on the contractor’s
performance from future potential contractors.
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production costs; hence he is fully insured against any cost overrun.
However, for the same reason, CRCs have the disadvantage of not providing
the contractor with incentives to undertake cost-reducing activities or effort
in order to limit costs. However, if the contractor’s actions in cost-reducing
activities have no bite because, say, unpredictable events adversely affect the
completion of the project, he cannot be held responsible for discrepancies
between estimated and actual production costs.’

A special form of CRC is the capped price contract (CPC), which is
frequently used by the UK Department of Trade and Industry, particularly
for professional and consultancy services. These contracts are similar to
cost-reimbursement contracts in that a daily fee, which includes also a profit
component, is agreed for a certain number of capped days. For instance, the
contract would specify a fee of £500 per day at a maximum of thirty days, so
the cap is fixed at £15,000. The cap is clearly indicated in the contract/
purchase order. If the contractor is able to complete the task within the
stipulated number of days then his bill will be less than the capped amount.
If, however, the contractor needs additional days to complete the task, he
has to make the case for the cap to be increased. The rationale behind such a
contract is that the buyer is sometimes unable to estimate how much work
is needed to produce, say, a financial report. However, it is necessary to
explicitly include a cap otherwise the contractor would always have an
incentive to put in little effort, thus stretching the duration of the project
and raising the bill."’

Unit price contracts (UPCs) are similar to CPCs in that the buyer asks
suppliers to submit offers specifying a separate unit price for each input
factor, but does not include any cap. Moreover, the buyer announces an
estimate of the quantity of the input factors needed to complete the project.
For each incoming offer, the buyer evaluates the overall expected cost, or
the ‘score’ of this offer. The buyer awards the contract to the firm with the
lowest score (cost), but is obliged to pay for the input factor needed to
complete the project.'’

® Practical guidelines are explicit in restricting the use of cost-reimbursement contracts to special
circumstances, that is, ‘when uncertainties involved in contract performance do not permit costs to be
estimated with sufficient accuracy to use any type of fixed-price contract’. See FAR (2005, 16.301-3).

1% This simple observation is consistent with the OGC’s guidelines stating that the capped price contract
should never be drawn up solely on the basis of an agreed daily (or other period) fee, without
including a cap on time or cost.

"' Ewerhart and Fieseler (2003) analyse the consequences of suppliers’ strategic bidding in a UPC
competitive tendering.
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The above variants to CRCs attenuate the incentive problem typical of
CRC contracts, but do not fully solve it. Thus, CRC contracts are not
suitable in situations where the total costs of a procured project greatly
depend on the incentives of the contractor to contain project costs, and lack
of adequate incentives for the contractor to contain cost could easily result
in cost escalating during the project realization.

Another drawback of CRCs is that they affect the screening process at the
tendering stage. More precisely, when the buyer faces a reasonably large
pool of potential contractors and is truly uncertain about their intrinsic
efficiency levels, the use of cost-reimbursement contracts may not select the
most efficient supplier. Since all costs are reimbursed, efficient and non-
efficient suppliers will have an incentive to submit the same offer at the
selection stage, thus preventing the buyer from selecting the most efficient
supplier. The prospect of being fully reimbursed once the project is
undertaken provides the least efficient supplier an extra incentive to bid
aggressively for the contract.'* This observation implies that CRCs should
never be awarded through a competitive tendering process since they may
jeopardize the buyer’s goal of selecting the most efficient supplier.'’

There are, however, cases where CRCs can perform well. In particular this
is the case when contract flexibility is important. As pointed out in Chapter 5,
when important design changes are likely to occur affer the contract is signed
and production begins — because of design failures, unanticipated site and
environmental conditions, changes in regulatory requirements — then CRCs
can be a suitable contractual form because they reduce (or even eliminate) the
costs of renegotiating the contract.

CRC:s can also be suitable in situations where quality is non-verifiable and
it plays an important role in the procurement market. This is because CRCs
have the advantage of not giving the contractor incentives to cut quality in
order to save on the monetary cost of quality provision. As we have seen,
with a CRC cost savings do not accrue to the contractor. Thus, the lack of
incentives for cost reduction that characterizes CRCs may actually work well
in terms of provision of non-verifiable quality. However, under a CRC, the
contractor will generally still have incentives to cut quality in order to save
on the non-monetary dimensions (e.g., time and effort) of the cost of
quality provision. See Chapter 5 for more on this point.

2 McAfee and McMillan (1986) on this point.
13 We refer the reader to Chapter 5 for an in-depth analysis of the circumstances under which the buyer
may prefer negotiation to a competitive tendering process for selecting the contractor(s).



90 G.L. Albano, G. Calzolari, F. Dini, E. lossa and G. Spagnolo

4.3.2. Fixed-price contracts

A fixed-price contract (FPC) is a contractual agreement whereby the con-
tractor is paid a fixed price for realizing a project that satisfies a predetermined
quality standard. The fixed price usually comes out of a competitive tendering
process. While the contractors receive no additional payment for achieving
higher quality standards, penalties are typically included in the contract to be
levied if the delivered quality is below the agreed standard. Clearly, in order to
deter the contractor from opportunism, penalties have to be high enough
relative to the value of the contract; otherwise they have no bite in preventing
quality reduction on the part of contractors."*

Under an FPC, the contractor bears all the costs incurred in providing the
good or service specified in contract. The contractor then fully enjoys
the benefits of possible cost savings realized in implementing a project with
the agreed quality standard. It follows that FPCs spur the contractor’s
investment in cost-reducing activities. However, under an FPC the con-
tractor fully bears the risk of sustaining higher production costs than those
estimated before submitting his bid, and it is then crucial that the contractor
is able to control production costs, that is, that unexpected events do not
play a crucial role in determining actual production costs. Such a situation
typically arises when the project is not very complex and markets for the
relevant production input do not suffer much from unexpected potentially
adverse shocks.

The class of fixed-price contracts comprises also some variants. One
example is provided by fixed-price contracts with economic price adjust-
ment (FPCPAs) that take into account fluctuations of inputs prices (labour
and material) used by the contractor. Adjustments typically take place
according to indexed prices that are explicitly indicated in the contract.'
The logic behind such a contract is to reduce the risk faced by the
contractor.

FPCs are then appropriate for projects involving little complexity and
uncertainty, that is, for standardized products/services. If the actual pro-
duction costs of the projects depend heavily upon the contractor’s actions/
investments to reduce costs (or to increase quality) and very little on events

4 In Italy, for instance, the value of penalties cannot exceed 10% of the overall contract value.

!> FPCPAs may become an appropriate solution when there is uncertainty about the stability of market
or labour conditions during the period of contract performance and when ‘contingencies that would
otherwise be included in the contract price can be identified and covered separately in the contract’.
See FAR (2005, 16.203-2).
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out of his control, the buyer may find it profitable to make the contractor
bear all the burden for cost savings, thus providing an incentive scheme that
reconciles both the buyer’s and the contractor’s interests.'® The following
example, borrowed from a procurement competition organized by the
Italian Procurement Agency (Consip), illustrates some of the circumstances
under which a fixed-price contract may become the appropriate contractual
form.

Example 4.1. Standardized software package and helpdesk service

A group of local public authorities wished to procure a software package for
treating financial data (e.g., cash flows), together with a centralized helpdesk
service. The features of the software package as well as the related costs (e.g.,
licences) were considered sufficiently predictable. It was not a contract for
the development of a new software, rather for the provision of an existing,
standard application software for end users.

Potential suppliers were believed to be heterogeneous with respect to

their ability to provide a certain quality level of the bundle of software and
helpdesk. The sources of potential opportunism were mainly concentrated
in setting up and running the helpdesk service. Suppose indeed that a user
suddenly found it difficult to activate one particular command of the
software. She then decides to ring up the helpdesk. How long is she going to
wait to talk to the operator?

Upon designing the contract, the procurement agency was in a position
to take these contingencies into account by establishing ex ante a minimal
quality standard for the helpdesk service. For instance, queries had to be
answered within x minutes. Not only could such contingencies be observed
by both parties (contractor and user), they could also be verified; that is, it
was feasible to conceive, at a reasonable cost, a monitoring mechanism
producing pieces of evidence (e.g., phone call records) that could be
brought to a court of justice had a formal complaint arisen from either

party.

' The contractual practice in the United States is consistent with our main conclusion. The Federal
Acquisitions Regulation (FAR) advises the contracting officer to adopt a (firm-)fixed-price contract
for ‘acquiring commercial items or for acquiring other supplies or services on the basis of reasonably
functional or detailed specifications when the contracting officer can establish fair and reasonable
prices at the outset, such as when — [...] available cost or pricing information permits realistic
estimates of the probable cost of performance; or performance uncertainties can be identified and
reasonably estimates of their cost impact can be made [...]” (16.202-2).
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The nature of such a contract has now become clear enough to draw
some practical conclusions. The intrinsic features of the software package
being standard, production costs were predictable and reasonably unaf-
fected by unexpected events. The minimal quality standards of the help-
desk service being observable and verifiable, each potential supplier could
reasonably estimate the cost of running such a service. Thus the overall
cost of supplying both the software and the helpdesk service could be
estimated ex ante quite accurately by competing suppliers. It was then
decided to adopt a fixed-price contract to be awarded through competitive
tendering. The contract consisted of a fixed price for the bundle of services
(software and helpdesk line), plus a series of penalties to be levied if the
ex post quality of the service had fallen below the contractual minimal
standards.

Example 4.2. Public-private partnerships in the construction industry

A common form of public—private partnership (PPP) for the provision of
public services in the United Kingdom involves the purchase of services
associated with a facility (e.g., a school, a hospital or a road) for a fixed
number of years. The contractor, commonly a consortium of firms, takes
responsibility for all stages of the project — typically, the design, building and
operation of the facility and the finance of the project against a fixed fee for
a certain number of years. The contractor therefore fully bears the risk of
cost overruns, but also enjoys the benefit of any cost reduction that a better
facility or project design generates. As reported by the National Audit Office
(2005), PPP construction projects are about two-thirds better (in percentage
of projects) in terms of delivering on time and within budget than con-

ventionally procured projects.

The above examples emphasize the advantages of FPCs in terms of incen-
tives for cost reduction. However, precisely because of these incentives,
FPCs may be unsuitable in situations where quality is unverifiable. Strong
cost-reduction incentives can induce the contractor to save on non-verifi-
able activities, at the (buyer’s) cost of quality degradation. If the contractor
has something to gain from providing unverifiable quality (e.g., reputation),
and would indeed provide it if he were not under pressure to reduce cost,
then FPCs may not be the most suitable procurement contract, unless, as we
shall see in section 4.4, there are other ways (namely, implicit contracting)
for the buyer to induce the contractor to supply non-verifiable quality.
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4.3.3. Incentive contracts

In between the two extremes of CRCs and FPCs lie incentive contracts
(ICs). Incentive contracts typically include a target cost, a target profit and a
profit adjustment formula which ensures that (i) actual cost or quality that
meets the target will result in the target profit or fee; (ii) actual cost (quality)
that exceeds (is below) the target will result in downward adjustment of
target profit or fee; and (iii) actual cost (quality) that is below (exceeds) the
target will result in upward adjustment of target profit or fee. While the
amount of profit or fee payable under the contract is related to the con-
tractor’s performance, the contractor is never left entirely responsible for
fluctuations in production costs.”

4.3.3.1. Linear incentive contracts
ICs have been extensively used in complex procurements in the construc-
tion industry and in the US defence industry as an alternative to CRCs. ICs
often take the form of cost incentive contracts. The most common form of
cost incentive contracts is linear and can be described by the following
compensation scheme for the contractor:

T =P+ bC,

where T is the total transfer to the contractor, P is a (fixed) base payment, C
is the realized (verifiable) cost and b is a positive constant between zero and
one representing the share of cost borne by the buyer. In the extreme cases
of b=0 and b=1 IC becomes a fixed price and a cost-reimbursement con-
tract, respectively.

Analogous incentive contracts can also be used to stimulate quality
provision of the good/service rather than cost reduction. In this case, an IC
normally specifies a base payment P for minimum performance g, (e.g.,
shipping the good within a certain date), typically a quality measure, and
additional higher target levels g, ...,q, with corresponding bonuses
By, ... ,B, so that if target g; is reached (delivery takes place x; days before
the deadline), the buyer pays an additional bonus B;.

17 ‘Most incentive contracts include only cost incentives, which take the form of a profit or fee

adjustment formula, and are intended to motivate the contractor to effectively manage costs. No
incentive contract may provide for other incentives without also providing a cost incentive.” See FAR
(2005, 16.402-1).
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4.3.3.2. Balancing risk sharing and incentives

An incentive contract stimulates the contractor to limit costs by leaving him
a fraction of cost savings, but at the same time it reimburses him some
money in case of cost overrun. Similarly, a quality incentive contract sti-
mulates the contractor to provide better quality by including (possibly
increasing) bonuses if the achieved quality levels are higher than the
minimal performance. In both cases, the incentive scheme designed in the
contract balances risk sharing and incentives.

As explained above, the cost-sharing parameter b plays a crucial role in
the contractor’s incentives to reduce cost. The higher b, the less the con-
tractor is responsible for cost overruns and the less the contractor benefits
from cost reduction; thus the higher the cost-sharing parameter b, the lower
the incentives of the contractor to reduce cost (that is, using economics
terms, the lower the ‘power of the incentive scheme’).'®

What criteria should the buyer adopt to set the cost-sharing parameter b?
Atleast, three factors affect the choice of b:'? the ability of the contractor to
bear the procurement risk, the predictability (i.e., the variability) of the
shock affecting production costs and the responsiveness of the actual pro-
duction cost to cost-reducing activities (investment, effort, care).

The first factor, as we explained earlier in this section, becomes relevant if
the contractor is unable to insure himself against unexpectedly high pro-
duction costs; thus it measures the contractor’s aversion to receiving vari-
able payments. The higher the contractor’s risk aversion, the less willing he
is to agree on a contract that is sensitive to the difference between the
estimated and the realized production costs. The second factor captures the
extent to which the contracting parties are able to predict shocks that might
affect productions costs. When such shocks are highly unpredictable, then
the contractor is less willing to accept a high-powered incentive contract,
that is, a low cost-sharing parameter b.>° The third factor provides a
measure of the contractor’s return from investing in (costly) activities to
keep production costs low. More concretely, when uncertainty about shocks
is low, when the contractor is moderately concerned about risk (his business
activities are sufficiently diversified, the value of the procurement contract is
small with respect to the contractor’s turnover), and when the expected
impact on project costs of cost-reducing activities or effort by the contract is

'® McMillan (1992) provides an interesting non-technical discussion on performance incentives.

19 See Weitzman (1980).

20 In US defence procurement contracts, b typically varies between 0.1 and 0.3 (see Laffont and Tirole
1993, ch. 1).
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large, then b can be optimally set closer to 0. Instead, when the expected
impact on project costs of cost-reducing activities or effort by the contractor
is low, when shocks are highly unpredictable and when the contractor’s risk
aversion is high, then the cost-sharing parameter b should be set closer to 1.

In a procurement environment where both unpredictable events and the
contractor’s actions/investments affect the level of actual production costs,
but neither of them is the crucial dimension, ICs can be a good choice for
the buyer for they (i) motivate the contractor to undertake cost-reducing
actions, and (ii) offer the contractor a form of insurance against adverse
exogenous events.

The following example describes an incentive contract in which the
quality of the performance can be easily measured in monetary units.

Example 4.3. Real estate management

The contractor undertakes the conversion of a series of buildings into
commercial outlets and rents them on behalf of a local buyer. The con-
tractor binds himself to guarantee a minimum level of rent per year
(minimum performance). The incentive scheme takes the form of a per-
centage on the difference between the actual rental price the contractor
agrees with tenants and the minimum rental price the contractor has to
guarantee to the owner. The higher the actual rental price, above the
guaranteed minimum level, the higher the payment to the contractor.
Obviously, the higher effort (intensity of search) the contractor expends in
looking for (possibly wealthy) tenants, the higher the probability that the
actual rent will be above the guaranteed minimum level, which, in turn,
generates a high profit share to the contractor. However, the actual outcome
is also affected by events that escape the contractor’s control: sudden
slowdown of demand in the real estate rental market, lower transaction costs
that favor the selling market etc. Given that the contractor is less able than
the buyer to bear the risk linked to those events, it is optimal that the buyer
share with the contractor their effects through an IC.

4.3.3.3. Incentive contracts and transaction costs
How costly is it to manage an incentive contract? The incentive contract just
described looks quite easy to handle. Both the procurer and the contractor
need one piece of information: the actual rental price. However, in many
contractual environments, especially those where the incentive schemes rely
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on the difference between actual and estimated production costs, the con-
tractor bears the brunt of providing precise accounting measures of realized
production costs while the procurer has to measure quality levels. These
pieces of information are necessary for the computation of the incentive
component or fee specified by the contract.

All costly activities related to the management of an incentive contract
constitute in fact transaction costs. Sizeable transaction costs may under-
mine the feasibility of incentive contracts. If the expected benefits of
adopting an incentive contract, namely an efficient risk-sharing between the
contracting parties, are outweighed by the value of transaction costs, the
procurer may find it in her interest to adopt a different class of incentive
schemes that is easier and thus less costly to manage: a fixed-price contract.
While a fixed-price contract shifts completely the procurement risk to the
contractor’s side, it allows the procurer to ignore possible discrepancies
between estimated and realized productions costs and requires a minimal
amount of information collection on her side.

Moreover, lack of reliable accounting measures may further undermine
the effectiveness of incentive contracts, particularly in industries or coun-
tries where accounting and auditing standards are low. Auditors have tra-
ditionally emerged as market institutions certifying the reliability of audited
firms’ accounting data. However, it has recently become clear that, even in
more developed economies, the reliability of auditors’ certificates becomes
questionable when the auditors themselves are stakeholders in an audited
firm’s business. Unreliable accounting data may then induce the procurer to
opt for a fixed-price contract that does not rely on information produced by
the contractor.

4.3.3.4. Multiple performance dimensions and task heterogeneity
Another important issue with ICs is to identify the key aspects/variables on
which to design performance incentives. As a general rule, the buyer should
base incentives on all measurable aspects that provide information
about the effort the contractor exerts in the various tasks implied by the
contract.”!

2! This idea relates to the informativeness principle, which states that any measure of performance that
provides information about the effort level should be included in the compensation contract
(Holmstrom, 1979). For instance, in a contract for IT help desk services, the performance of
interventions on workstations might be measured in terms of the restoring speed, which is usually
traceable and thus verifiable.
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Procurement contracts usually include many heterogeneous tasks, and
the effort put by the contractor into some activities may be more reliably
measured (subject to lower exogenous uncertainty) than that put into
others, so that an analogous IC has a stronger impact on the former than on
the latter.* An efficient incentive contract makes the power of incentives
over highly measurable dimensions necessarily stronger than that designed
for less measurable ones. An immediate consequence of this is that a con-
tractor facing high-power incentives on better measurable tasks will tend to
allocate most of his efforts and abilities to these, thus depriving the
remaining tasks of quality even though these may be very important for the
buyer.

For example, consider a contract for the procurement of PCs plus
assistance and maintenance services. The effort put into delivery of the
machines is more likely to influence the actual performance on that task
than the effort put into services does. Great effort put into the supply
services may not ensure that results are as good as in the case of the supply
of machines, since in the former case the contractor may take much time to
solve (or to learn how to solve) particular technical problems and/or the
machines may respond badly to initial, possibly imperfect, corrections.

One possible solution to this problem, when technologically feasible, is
unbundling with split award, which consists in grouping tasks into contracts/
lots as homogeneous as possible in terms of measurability and awarding
them to different suppliers.® In other words, more measurable tasks should
all be included in one contract/lot and awarded to one supplier, while less
measurable tasks should all be included in a separate contract/lot and
awarded to another supplier. This would enable the buyer to elicit the ‘right’
effort on each task, by designing incentives in an efficient manner, namely
by placing high-powered incentives on the former contract/lot and low-
powered incentives on latter contract/lot.

In some cases, splitting tasks can be rather easy. Apart from duplication
contract management costs and possible economies of scale, the supply of
PCs can in principle be kept separate from the provision of the services
so that the buyer can design appropriate incentive schemes. Even when

2 The importance of ensuring effort on all incentive aspects is underlined by the US federal
procurement regulation (FAR, 16.402-4), which establishes that ‘a properly structured multiple-
incentive arrangement should motivate the contractor to strive for outstanding results in all incentive
areas’.

# Note that lot division should also account for other important factors such as competition and market
structure. See Chapter 6.
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unbundling differently measurable tasks and re-grouping them in internally
homogeneous bundles/contracts is technologically feasible at low cost, the
fact that the newly created bundles differ significantly may hamper the
buyer’s ability to compare them and give suppliers’ incentives based on their
relative performance.

In other circumstances the nature of the procurement makes unbundling
extremely costly or even impossible. In this case provision of efforts on all
incentive areas may be achieved by lowering the intensity of incentives
(increasing b) over the more measurable tasks relative to what would be
optimal if tasks were not bundled, although this solution comes at the cost
of reducing the incentive for effort in general.

Similar problems of task design also arise when cost, instead of effort, can
be the object of ‘arbitrage’ by the contractor, that is, when the contractor is
allowed to allocate the common production costs among several differently
powered contracts/lots. The problem is as follows. When the production/
supply of goods/services involves some common (indirect) costs, since by
standard accounting practices these costs are split among the goods pro-
duced (usually on basis of labour intensity), the contractor may switch the
burden of these costs from most powered to least powered contracts to
increase reimbursements. This phenomenon has been emphasized in
defence procurement,”* where often suppliers are asked to produce several
related weapons. For instance, we expect a government procuring a new
missile and a traditional type of tank to treat the former as a CRC (due to
R&D investment and production schedule uncertainty) and the latter as an
FPC. To avoid the cost substitution effect, the government may simply
allocate the lots/contracts to different contractors, just as in the case of effort
substitution described above.

4.3.3.5. Incentive contracts and tendering procedures
Incentive contracts trade off the buyer’s need to provide appropriate
incentives to the contractor to handle high-quality (or low-cost) projects
and the latter’s demand for insurance against unpredictable events affecting
the realization of the project. Such a feature of incentive contracts is relevant
after a contractor has been selected. A crucial question for any buyer is also
how the provision of incentive schemes, be it in the form of a linear
incentive contract or in the more extreme form of a fixed-price contract, is
likely to affect the competitive bidding for such a contract. In other words,

24 See Rogerson (1992).
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what is the impact of the choice of different incentive schemes on the
buyer’s screening process for the intrinsically most efficient (best price/
quality combination) contractor?

In order to answer this crucial question let us abstract from the poten-
tially higher transaction costs of ICs. Consider first a scenario where the
buyer wishes to select the most efficient supplier from a pool of quite
heterogeneous firms whose efficiency levels are known only to themselves.
Efficiency here is to be interpreted as the supplier’s ability to perform the
contract at a low cost, although exogenous events may affect the actual level
of production costs. The buyer manages a large variety of procurement
contracts so that she is less concerned about the procurement risk of the
single specific supply, whereas suppliers are small and conduct rather
undiversified activities, and hence dislike risk. Then a linear® incentive
contract with an appropriately chosen cost-sharing parameter b ensures that
(i) the most efficient supplier is selected and (ii) the right trade-off is
achieved between giving the contractor an incentive to limit cost and
sharing risks. In other words, a linear incentive contract in which the power
of the incentive scheme is set by the buyer at the outset while suppliers
submit tenders for the fixed part, P, yields the appropriate balancing
between selecting the lowest-cost (or best price/quality) supplier, providing
him the right incentives to control ex post supply costs and quality per-
formance while leaving the buyer to bear part of the risk.

Even when suppliers are indifferent to risk, so that risk sharing is not an
issue, the buyer may still find it in her interest to stick to a linear incentive
contract since the latter remains instrumental in selecting the most efficient
supplier. Hence suppliers’ indifference to risk does not completely justify
the adoption of the most extreme form of incentive contract, that is, a fixed-
price contract, unless screening at the tendering stage is not a relevant issue
for the buyer. If the buyer is reasonably confident that suppliers are not too
heterogeneous in terms of intrinsic efficiency, the adoption of a fixed-price
contract efficiently allocates the procurement risk to a risk-insensitive
contractor.

Suppose now that suppliers’ efficiency refers not only to their ability to
perform at a low cost, but also to the effectiveness of their cost-reducing
investments/actions. If suppliers are indifferent to risk, thus risk-sharing is
not a problem, the buyer may find it in her interest to let suppliers choose
their most preferred cost-sharing fraction b at the tendering stage. Why?

%5 This result is obtained by McAfee and McMillan (1986).
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Intuitively, more efficient suppliers are more confident of the effectiveness
of their cost-reducing efforts, so they prefer to cash in on a higher fraction
of cost savings (low b). If they are allowed to do so at the tendering stage,
they can be more aggressive on the fixed part of the contract, thus benefiting
the buyer through a lower awarding price.

Let us wrap all this up. A buyer wishing to minimize the awarding price
of a contract while (i) selecting the most efficient contractor from a pool of
potential suppliers indifferent to procurement risk and (ii) inducing the
highest possible level of cost-reducing (or quality-enhancing) effort from
the selected contractor can indeed reach this goal. All the buyer has to do is
to let bidders compete for an incentive contract in which both the fixed part
(P) and the cost-sharing fraction (b) are chosen by suppliers at the ten-
dering stage.*

We are now in a position to summarize the discussion of the first part of
the chapter in the form of a practical conclusion.

Practical conclusion 1

Favour fixed-price contracts when suppliers are relatively insensitive to procurement risk
and when they appear rather homogeneous in their ability to control production cost. Fixed-
price rules are also appropriate when contract management costs are expected to offset
the benefits of risk sharing in incentive contracts.

Use incentive contracts when (i) procurement risk is important (i) suppliers are more
sensitive to it than the buyer and (iii) accounting costs are fully reliable. If a linear IC is
adopted, the cost-sharing parameter(s) should be larger:

o the higher is the contractor’s fear of risk;

o the less predictable are the shocks affecting production costs;

o the lower is the contractor’s ability to control cost;

e the more cost-reducing activities can be detrimental to aspects of quality that are not
perfectly measurable.

When suppliers are insensitive to procurement risk and appear quite heterogeneous in
terms of their ability to control production costs, they should be allowed to choose the cost-
sharing parameter(s) at the tendering stage.

Reduce the power of incentives if there are important tasks that are hard to monitor.

6 This result is analytically derivered by McAfee and McMillan (1987), and, slightly differently, by
Laffont and Tirole (1987). Riordan and Sappington (1987) independently derived similar results.
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4.4. Non-contractible quality and implicit contracting

Until now we have focused our attention on explicit contracts. However,
when quality is observable but unverifiable and therefore non-contractible
(for brevity, in the following we will generically indicate non-contractible
dimensions with the single term ‘non-contractible quality’ [NCQ]),
implicit contracts can be powerful tools to ensure that the contractor
delivers the good or service at desirable quality standards. The main
underlying idea for implementing NCQ is to build implicit contractibility
based on self-enforcing promises by the two parties, the buyer and the
seller(s). The term ‘implicit’ here refers to the fact that if incentives for
NCQ are put in action, they automatically or implicitly emerge as optimal
actions on the part of contractors and not as formal obligations enforced
by a contract. This broad idea will be widely analysed in this part of the
chapter.

Implicit contractibility may come in by linking observable but NCQ to
credible promises on the buyer’s behaviour with the supplier. The buyer can
credibly announce to the supplier(s) she will make use of her discretion
outside contractual terms so as to penalize observable opportunism and/or
reward observable NCQ.

4.4.1. Implicit contracting methods for NCQ

There is certainly no unique way of grouping and organizing the (luckily)

numerous methods of implicit contractibility. Here we propose a classifi-

cation which groups them on the basis of the different moments in which
the buyer’s behaviour induces firms’ incentives to procure NCQ. We can
then identify:

1. Selection or pre-contractual methods, which are activated when
designing the environment for contract assignment, for example, by
limiting competition for the contract and in general by discriminating
between competitive tendering and bilateral negotiation.

2. Within-contract methods, which operate during the contract execution
and refer to the buyer’s exercise of discretionary power to induce within-
contract competition, for example, selecting more than one supplier
(which is called dual sourcing).
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3. Post-contract methods, which affect the profits the suppliers can expect
from future contracting with the buyer (such as exclusion from future
procurements).

All these methods can be combined in different ways. We will list them

according to the previous classification, illustrating their costs and benefits

for the buyer, and suggesting when and how they should be used inde-
pendently or together.

4.4.2. NCQ and procurement discretion

Before proceeding to a detailed analysis of the methods, it is worth inves-
tigating the need for discretion to implement them. The power to penalize
or punish observable opportunism or reward observable but NCQ requires
ability to act/react to changes in observable but non-contractible variables
with some degree of discretion by the party that observes non-contractible
dimensions. In the absence of some discretionary power, no implicit con-
tracting method can be effectively put in action.

Notice that, if discretion is necessary for implicit contracting, it also
opens the door to opportunistic behaviour by whoever is in charge of
observing non-verifiable variables, the buyer herself or some party to whom
the buyer delegates observation. Since third parties such as courts cannot
observe quality, a buyer may not give the promised bonus or may inflict
penalties although quality was at the desired level. However, it is clear that if
a buyer abuses her discretion in administering bonuses and penalties, she
will lose any credibility with the consequence of avoidance by serious con-
tractors and of making implicit contracting methods ineffective, at best.
These methods will then be effective only if the buyer is able to build her
own reputation for fair behaviour; reputational forces are generated both
for the buyer and for suppliers by frequent and repeated interactions.

Limiting the cost of discretion. It is also important to notice that, when the
buyer is an agent of a final user or consumer of the procured service or
good, as frequently happens in public procurement and within large firms,
the buyer can use her discretion in a self-interested way, that is, exchanging
a discretionary bonus against a ‘bribe’” from the contractors. In this respect,
the buyer’s discretion can be reduced by publicly conditioning bonuses/
penalties on measures of ‘customer satisfaction’ that should be correlated
with the level of NCQ provided. Still, two important problems emerge, both
linked to ‘customer satisfaction” surveys, which are collectively subjective,
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and therefore not auditable evaluations.”” If an end user of a supplied good/
service declares that he is satisfied not because the good/service is actually of
good quality but because the supplier ‘bribed him’ with a favor or money,
there is no way to demonstrate that the end user was lying (unless hard
evidence of the bribery is produced). Thus, in general, we can identify two
types of issues related to the correct use of discretionary bonuses and
penalties on the basis of ‘soft’ information.

Conflicts of interest. The first problem is linked to the need to limit the
buyer’s discretion by conditioning bonuses/penalties on the (soft) infor-
mation of ‘customer satisfaction’ surveys. This issue is one of conflict of
interests and credibility, and is typical of situations where the end users of
the procured good/service are also those who pay for the good/service.
Conflict of interest arises if the person who assesses the contractor’s per-
formance is the same person who pays the bonus because then the evaluator
has incentives never to assess a good performance, thereby avoiding paying
the costly bonus. Customer satisfaction collects soft information about the
perceived quality of the good/service from end users. If these users are also
paying for the good/service, they will have incentives to always untruthfully
report unsatisfactory performance in order to avoid having to pay the
bonus, as there is no risk that their report can ever be proved to be
untruthful. Anticipating this, rational suppliers will provide minimal levels
of NCQ. However, this problem can be partly overcome by linking custo-
mer satisfaction to in-kind bonuses (e.g., as we shall see, contract renewal is
a form of in-kind bonus) instead of monetary bonuses, since it will always
be in the interest of the buyer to renew the contract of a good and efficient
supplier.

Corruption. The second problem linked to limiting the buyer’s discretion
by conditioning bonuses/penalties on ‘customer satisfaction’ surveys is one
of corruption and is relevant in situations in which the one who pays for the
procured good or service is not its end user. When the users of the good/
service are not those who pay for it, as is often the case in public pro-
curement and frequently also in large firms where the sourcing function is
‘far’ in organizational terms from headquarters, the risk of corruption — i.e.,
of the contractor trying to ‘bribe’ end users to report high satisfaction that
triggers the bonus — is serious. In private procurement, instead, the buyer is
generally also the final user of procured goods and services so that discretion

* This kind of information is often called ‘soft’ by economists. The benefits and cost of more flexibility
in public procurement are the focus of Banfield (1975) and Kelman (1990).
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can be eased. In this respect, implicit contracting may prove more effective
in private than in public procurement.

In the next pages we will discuss implicit contracting methods with the
understanding that they are certainly applicable to private procurement,
while for public procurement their applicability depends on national leg-
islations and the associated discretion which is in the end left in the hands of
the public buyer. It should be clear that the various methods we will discuss
are generally not mutually exclusive and some of them may be pooled to
form a corpus of instruments aimed at stimulating provision of NCQ.

4.4.3. Selection or pre-contractual methods

When all dimensions relevant to the procurement relationship are con-
tractible (in the sense discussed in the previous section), strong price
competition in the awarding process of the procurement contract is always
desirable. Indeed, with full contractibility the formal agreement controls all
the relevant ingredients in the relationship and strong price competition is
always desirable because it helps the buyer obtain any given quality aspect at
lower prices, or a better balance between price and properties of the supply
(in case a scoring rule is used).?®

The desirability of price competition at the contract-awarding phase
becomes much less clear when some variables of the procurement rela-
tionship fall into the category of non-contractibles. In some cases the object
of procurement is a complex project, for example, when it consists of
supplying a large IT infrastructure or when it involves several complex and
interacting tasks and requires highly customizable goods/services (typical in
the defence sector), or when it consists of a complex real estate to be built.
In all such cases strong price competition may not be the best solution, since
price is not necessarily the most important factor and quality can be highly
non-contractible (for an in-depth discussion of this point see Chapter 5). In
this case, the price-squeezing effect of competition generally increases the
likelihood of selecting low-quality suppliers (which face lower costs and can
therefore offer lower prices) and may induce contractors to further reduce
non-contractible and costly quality at the execution stage. This may become
particularly relevant when some R&D activity is necessary to finalize pro-
curement (e.g., in defence or hospital contracting). Indeed, R&D for

8 See Chapter 12 on scoring rules for more on the optimal balancing between price and non-price
attributes.
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innovative projects is often non-contractible because it refers to activities
that are at the frontier of technological knowledge and effort towards
improvement is difficult to measure. This interpretation of R&D in terms of
what we here identify as NCQ brings us to the analysis of procurement of
innovation and R&D, which is extensively discussed in Chapter 19. Here, we
simply note that high-tech procurement that involves R&D may well
require a reduction of competition at the final tendering phase. The pro-
blem is that competition that is too strong at the production stage tends to
undermine incentives for investment at the preceding R&D stage.*” Indeed,
we observe that in some innovative procurement projects for the defence
sector, a maximum of two firms are often admitted at the competitive phase
that awards the contract. The idea is that a pre-selection phase limiting the
number of firms in the pool of potential providers reduces price compe-
tition and increases the chances of winning the contract, inducing partici-
pants to invest more before the competition stage and leaving the selected
contractor with higher (expected) margins to employ/invest in NCQ pro-
vision or R&D.?® Nevertheless, it is obvious that restricting competition
does not mean no costs for the buyer. First, larger market power in the
hands of a few competing firms tends per se to induce price increases.
Second, larger prices are also a consequence of less effective selection of the
most efficiently producing firm from a restricted pool of competitors.
Our brief discussion and the deeper investigations in Chapters 5 and 19
illustrate that softening price competition and creating larger margins on
contractors’ profits is very often a necessary precondition for NCQ provi-
sion. However, nothing, at the moment, assures that contractors will indeed
find the right incentives to use those margins (or part of them) to provide
quality. After all, those margins could be kept by contractors as extra profits
induced by softened competition, unless this opportunistic behaviour
induces some negative consequences that the contractor may want to avoid.
Here is exactly where all the other methods for implementing NCQ based

% See Rob (1986) for a discussion on similar arguments for defence procurement.

%0 Sometimes lessening competition can take the form of a two-stage selection procedure. The first stage
is open to all suppliers; the buyer then negotiates with the most preferred (reputable) in the second
stage. In public procurement two-stage procedures seem to be increasingly attractive. For instance,
FAR (14-502) establishes that the two-step procedure ‘may be used in preference to negotiation’ when
the acquisition requires technical proposals and/or it is referred to complex items. In the FAR view,
the first step selects the best-quality proposal, while the second step is for price bidding. Further, the
recent European Directive explicitly introduces ‘online auctions’, which may follow the pre-
qualification stage for suppliers’ price and/or quality offer.
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on within-contract or post-contract incentives come in to help the buyer, as
we show below.

Practical conclusion 2

When the procurement involves very important non-contractible dimensions such as R&D it
may be useful to soften price competition at the selecting stage, for example limiting the
number of competing suppliers.

4.4.4. Within-contract methods

4.4.4.1. Dispensing ‘sticks and carrots’ within contract execution

Rewards or penalties to be delivered within the contract (and/or after its
completion) could be introduced on the basis of observed quality, where
bonuses and penalties may be monetary or in-kind, as we illustrate next.
The threat of losing bonuses or having penalties inflicted should discipline
the contractor to provide NCQ. As we have pointed out in section 4.4.2,
buyer’s discretion can be reduced by publicly conditioning rewards/penal-
ties on measures of ‘customer satisfaction’ that should be correlated with
the level of NCQ provided.

A tactic sometimes employed to motivate the supplier on NCQ is the
threat of early unilateral contract termination. It should now be clear that
contract termination is not based in this case on explicit contractual
infringements. Rather, when the procurement selection process is being
designed, it can be established contractually that if during contract execu-
tion non-contractible quality performance — as measured by some customer
satisfaction indicators — falls below a predefined threshold, the buyer is free
to renege on the contract and find alternative procurement channels.
Finding an alternative supplier may be costly, however, and the higher this
cost, the less likely it will be that the buyer will renege when facing low
performance, and the less effective will be the threat of reneging in terms of
eliciting a satisfactory performance from the contractor initially selected.
The role of the methods we are now going to discuss will be mainly one of
reducing the cost of finding an alternative supply channel, so as to increase
the credibility of the threat of reneging and switching to an alternative
supplier, and hence its effectiveness in stimulating high NCQ provision.”!
Note, though, that all these methods will naturally tend to increase the price

! Managing dynamic competition is also extensively treated in Chapter 17, though the focus there is on
the costs of switching to a different supplier after the ‘natural’ expiration of a contract.
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at which suppliers will be willing to execute a contract, because they
anticipate that they will need to provide better NCQ, and because there is
some uncertainty about the actual duration of the contract.

4.4.4.2. Within-contract competition

One main way to put pressure on the contractor to induce desirable levels of
NCQ consists of keeping open the possibility of shifting to different sup-
pliers within contract execution in case NCQ is too low. Again, this form of
competition during the execution of a procurement contract requires a
considerable amount of discretion on the part of the buyer, but may be
effective for NCQ because the entire procurement contract or subparts of it
remain subject to the threat of switching to an alternative supplier. Within-
contract competition in procurement with its several forms that we will
illustrate next has been and is currently employed, for example, in the
automotive industry by important carmakers in the United States, Europe
and Asia.”

Switching to lower-ranked offers. One simple way for the buyer to replace a
contractor is switching directly to the second-best supplier selected in the
initial competition. This allows the buyer to save time and to avoid the costs
of a new competition in case of switching to an alternative supplier. Once
the first procurement selection process is performed,” the buyer ends up
with a ranking of potential suppliers and chooses the top-ranked one as
contractor (or more of them in case of multisourcing), also establishing that
if during contract execution NCQ does not satisfy some predefined
requirements, the buyer is free to fire the first contractor and ask the second
ranked supplier if he wants to step in on the conditions of his initial offer
during the selection process. If the second ranked supplier does not want to
step in, the buyer may ask the third ranked one, then the fourth, and so on;
if offers are not good enough, it may always choose to incur the cost of
arranging a new procurement competition.>

*2 To quote a famous example, Toyota uses dual-sourcing awards to different firms for the same parts (e.g.,
wheels) on different models (e.g., Toyota Corolla, Toyota Carina).

% 1t can be either an open competitice tendering or a restricted procedure or any other negotiation with
more suppliers.

** Of course a new competition may be also desirable when the item being procured is subject to high
obsolescence, as with IT products, and the contract is almost expired. In this case, a new competitive
tendering allows the buyer to procure possibly more advanced and cheaper items with respect to those
offered at ‘obsolete’ conditions by the second best supplier.
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The contractual option to switch to the second or third-best supplier in
case customer satisfaction falls below a minimal threshold level can be seen
as a special case of what is called second sourcing.> The low cost of switching
to other suppliers without running a new selection process implied by this
contractual option makes the threat credible, and should in turn discipline
the top-ranked supplier to offer a good service, so that a switch never
actually occurs. In addition, rational suppliers then have no incentive to
underbid at the selection process with a view — in case of victory — to cut
back on NCQ, because they know they would lose the contract at a later
stage by doing this.>

Some drawbacks and applicability limits of this procedure are worth
emphasizing. Reneging may involve discontinuing procurement that in
certain cases may be impossible. In fact, unforeseen interruption of the
contract can be very costly for the buyer so that unilateral reneging is not
credible, not least because finding and establishing a supply relation with a
substitute provider requires always a minimum lag and some adjustments.
In some cases interrupting provision of the good or service even for a very
short period may be very costly, if not totally unfeasible, for the buyer (e.g.,
in case of procurement for hospitals, production chains etc.). Further, it
should be clear that if a switch occurs during provision, the contract will be
carried out at worse economic/technical conditions because typically a
supplier ranked second in the contract-awarding process is asked to supply
at the condition he offered at the selection stage.3 7 Hence, if the conditions
proposed by non-first-ranked suppliers are particularly onerous for the
buyer, she may rather prefer to run a new selection process. These diffi-
culties and costs reduce the effectiveness of the threat to renege early and
replace the contractor.

%> This is the definition of second sourcing provided by Lyon (2006). It fits the idea of switching to the
second-best supplier. However, second sourcing can take several different forms. In the seminal work
of Anton and Yao (1987), second sourcing takes place when the buyer announces that she will re-open
the competition between the incumbent contractor and a rival supplier at some point of the supplying
phase.

% This method of within-contract reneging and switching to second-ranked firms is already established

by the Italian law for public works when the procurement does not involve discretionary bid

evaluation and it has also been recently proposed for acquisitions of goods/services managed by

Consip, the Italian Public Procurement Agency. See Guriev and Kvasov (2005) for a theoretical

argument. See also Ellman (2005).

%7 Alternatively, at the beginning of the procurement process the buyer could ask this second-ranked

supplier if he is ready to commit the conditions offered by the first supplier in case he is named for

procurement. However, suppliers may well refuse this proposal when first-ranked conditions are too

demanding.
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In addition, if reneging takes place after some completion of the pro-
curement process, the buyer and the stepping-in supplier have to find an
agreement on how much the incoming supplier should serve, either the
remaining part for completing procurement or the whole. In the presence of
economies of scale the second solution is of course optimal in terms of
making the acceptance by the second-ranked supplier more likely and the
threat to renege more effective, and should therefore be pre-announced and
established contractually in order to induce the supplier to take full account
of it at the initial tendering stage. Note that if non-first-ranked suppliers
systematically deny the buyer’s offer to step in, the threat of contract ter-
mination loses its power and the first-ranked firm regains room for
opportunistically reducing NCQ.

Full-fledged dual or multisourcing. If the option to renege and switch
to non-first-ranked suppliers still hinges on a single supplier at any point
in time (whose identity can nevertheless change over time, as we have
seen), an alternative method to encourage suppliers to provide NCQ is
to have two or more suppliers active at the same time. This within-
contract method is known as dual or multisourcing (depending on how
many suppliers are involved at the same time, this is also known as
‘split-award procurement’). This method has been used for example in
defence procurement by the US Department of Defence (DoD), such as
for air force engine contracts and in missile systems procurement.’®>’
Dual sourcing means having the supply contract split between two
contractors, who then supply simultaneously (substitute) products. Even
if it is not exactly seen as second sourcing, the presence of alternative
suppliers reduces the potential for contractors opportunism because the
buyer is free to choose whether she can have both of them active or
which part of procurement should be allocated to whom, depending
on the NCQ level each of them provides. Dual sourcing may then serve
to discipline suppliers when doing so contractually is simply not
feasible.*’

38 See Lyon (2006) for more details.

% See Chapters 6 and 17 for more details about dual sourcing.

0 Nevertheless, dual sourcing is applied with success by public and private procurement agencies.
Consip, the Italian central procurement agency, adopted dual sourcing in a contract for the
procurement of complex IT infrastructures (mainframes) run on behalf of the Italian Ministry of
Economy and Finance. Other examples of agencies using dual sourcing are the DoD, US Department
of Defense, for the procurement of missiles, Solectron, a leading provider of electronics
manufacturing and integrated supply chain services and Toyota. It should be noted, however, that
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However, dual sourcing does not come without costs. In particular,
splitting procurement (i) reduces the economies of scale of each supplier,
implying a duplication of the fixed costs, including those linked to setting
up and managing two contractual relationships instead of one, and (ii) by
increasing uncertainty in procurement almost certainly includes one sup-
plier that is not at least cost.

Continuous ‘contestability’. Another close alternative to reneging and
switching to other providers has been proposed recently.* The idea in this
case is to award a long-term procurement contract that is continuously,
under threat of competition from new potential suppliers even if these were
not present at the time of the initial tendering (this is also known as con-
testability).*> The buyer awards a contract that specifically contemplates the
possibility that a competitor of the current contractor may make a better
offer to the buyer than the ruling contract. If this happens, the current
contractor has the option to match the competitive offer or withdraw,
letting the competitor to step into his place.

For contestability to work as a disciplining device it is necessary that the
buyer accords her preference to the current contractor instead of an equally
good competitive offer if the current contractor has always offered acceptable
NCQ. This simple and reasonable preference accorded to the ruling firm is
capable of making the contractor provide high quality and aim to be
unmatched by rival suppliers (irrespective of whether they plan to offer high
quality or to cheat on quality) so that substitution of supplier does not occur in
practice. One positive side of this method is that whenever incentives to
provide NCQ are assured by competition, the buyer may also increase the
power of incentives on contractible dimensions without the risk of the buyer
trying to save on costs by cheating on quality. A possible drawback of the
same procedure we can argue is that continuous competition produces a
more uncertain environment for the contractor and this may backfire on the

while dual or multisourcing can be freely adopted by private companies, procurement laws may
restrict the use of it on the part of public agencies.

4l See Neeman and Orosel (2004).

2 Despite both terms identifying a competitive environment, ‘contestability’ and ‘competition’ are
different concepts. A market is said to be contestable (i.e., competitive) even though there is just one
(or few) incumbent firm(s) in the market, which is (are), however, constantly put under the pressure
of a potential new entry of a rival firm. The simple credible threat of a new entry, coupled with the
absence of entry barriers, makes the market as competitive as one composed of many incumbent
firms. For further details on contestability see the seminal contribution of Baumol et al. (1986).
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buyer in terms of higher prices and reduced incentives to invest. However,
the buyer clearly expects to pay more to obtain higher levels of NCQ.

Practical conclusion 3

When using within-contract methods, balance the goal of higher NCQ with

e increased uncertainty in contract duration/quantity supplied,

o the cost of interrupting the contract and switching to worse price/quality conditions in
case of second sourcing and

e economy of scales and contract management costs in case of dual sourcing.

4.4.5. Post-contractual methods

The last set of tools that we investigate refers to the buyer’s possibility of
reacting after the execution of the contract in case low quality has been
provided, or in general to take decisions concerning future contractual
relationships on the basis of the past performance of suppliers.*> These
methods are close in spirit to the idea of reneging on the contract and
switching to alternative suppliers in case of low-quality procurement.
However, it should be noted that relying on post-contractual discretionary
decisions might produce fewer litigations with respect to within-contract
actions on the basis of non-contractible dimensions.**

> Past performance is widely used in private procurement. Although policies are different across
countries for legislative reasons, past performance is receiving increasing attention also by public
buyers. For instance, Article 48 of the 2004 European Directive establishes that the supplier can prove
his ability to perform by a list of references regarding the most important works carried out in the past
five years. The International Bank for Research and Development considers experience and past
performance on similar contracts one of the key element of suppliers’ evaluation, especially for large,
complex projects (guidelines provided to institutions using the funds of the Bank, 2004). In Australia,
the Department of Finance and Administration also provides guidelines for Australian public
agencies. In the section ‘Principle of Value for Money’, the Commonwealth Procurement Guidelines
(2005) state that among costs other factors must be considered when assessing suppliers. One of these
is ‘the performance history of each prospective supplier.” In the United States the FAR specifically
regulates the issue of past performance for all US federal agencies. In particular the FAR suggests to
agencies how and what type of information should be collected to evaluate contractors’ past
performance.

* For an analysis of evaluation of past performance in US public procurement see Guerrero and

Kirkpatrick (2001). For a discussion on past performance and an overview of recent evolutions of

public procurement in the United States see Kelman (2002).
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Considering these methods based on past performance will also allow us
to discuss an ingredient that has been partially neglected in our previous
analysis, namely, the effect that the ‘shadow’ of future interactions has on
today’s decisions by contractors. When procurement is inherently a
dynamic process, because the buyer needs to be served repeatedly overtime,
specific dynamic methods can be employed to cope with NCQ. In this
dynamic context suppliers’ profits are not limited to the ones coming from
the current contract, but also include profits potentially accruing to sup-
pliers from future contracts (i.e., the flow of expected future discounted
profits). It is material to realize that if the perception of these future profits
for suppliers’ present decisions is sufficiently important, then future profits
may well play a crucial role in the provision of NCQ.

The novelty we are introducing in this part of the analysis with respect to
the previous discussion relies on the possibility that repeated interactions
between the buyer and suppliers open the door to reciprocal reputations for
‘correct’ behaviour. On their side, suppliers have the possibility of building
a good reputation that is of value for the buyer’s decisions in future
interactions. On the part of the buyer, repeated interaction may make
credible her discretionary decisions regarding outperforming or poorly
performing firms. As an example of this mechanism, in the United States a
part of the past performance information refers to customer satisfaction and
it is used to select suppliers in public contracts. Interestingly, in the United
Kingdom, within the context of the newly developed PPPs for the provision
of public services, the National Audit Office has recommended that cus-
tomer satisfaction surveys become part of the evaluation process aimed at
testing the contractor’s performance following the commencement of the
service.

We now discuss some simple instruments that the buyer can use to
penalize badly performing suppliers or favor well-performing ones on the
basis of future repetition of procurement. Similar to the within-contract
methods discussed earlier, these instruments will induce suppliers to require
higher compensation to cover the costs of providing higher NCQ and, being
based on non-verifiable performance measures or non-auditable customer
satisfaction reports, may increase the potential for conflicts of interests and
collusion.

4.4.5.1. Contract renewals and contract length
An important way to reward a performing contractor or to punish a
cheating one hinges on contract renewals. For example, IBM stimulates chip
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manufacturers to maintain high quality with the ‘carrot’ of contract renewal
(or the threat of non-renewal).”” This method also has the mentioned
advantage of moderating the problems generated by monetary incentives
linked to observable but non-verifiable performance measures as it uses
in-kind rewards for good performance (in terms of an extension of the
supply contract or an automatic renewal of it).

The effectiveness of renewals as performance incentives can be reinforced
by substantially shortening the basic duration/size of the supply contract,
which can be seen as a tryout period, and then by allowing the buyer to
renew the supply contract several times if the supplier’s performance is
satisfactory. The fact that the buyer within the contract duration can only
procure from the selected contractor even if the contractor decides to
degrade NCQ is generally refereed as within-contract or static lock-in (see
Chapters 6 and 17 for more on this point). Shortening contract duration
then reduces lock-in by increasing the ability of the buyer to react to a
contractor’s low performance.

However, shortening the contract duration is not without cost. Large/
long-lasting contracts can be good since the contractor can exploit econo-
mies of scale and recoup investment costs, which then translate into higher
efficiency for the contractor and larger savings for the buyer. Cost savings
from large production are clearly relevant also in a dynamic context, where,
in addition, there are elements of future uncertainty playing an important
role. Indeed, a small supplier winning a ten-year procurement contract will
face much less uncertainty over his future profitability than if he were
awarded a one-year contract. Depending on the ability of managers and
owners to bear the procurement risks, this smaller uncertainty may well
translate into a lower price for each single unit of procured good or service.
At the same time one should also remember that searching for (the most
preferable) procuring partners is always a costly process (e.g., the sheer costs
of organizing and advertising the competitive tendering). It may then be
difficult to credibly commit to replacing the actual contractor for poor
performance. Switching costs must therefore be kept sufficiently low (see
Chapter 17 for more on this). In this respect note also that reputation on
past performance may become a barrier to entry because newcomers arrive
with no reputation and are thus ill favored. This can be avoided with neutral
valuation for newcomers.

45 See McMillan (1992) for more examples. The book also offers an interesting discussion on the
instruments to stimulate contractor’s performance and how to design incentive schemes.
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Second, the try-out period should be chosen carefully. In fact, especially
for complex products/services, the contractor needs time to learn how to
work and how to deal with the difficulties that may arise in the execution of
the contract and in the relationship with the buyer. If the try-out period is
not sufficiently long, temporary lower-than-expected performance is
‘unfairly’ punished and this will be reflected in higher price and possibly
also lower quality offered by contractors.

Renewals conditioned on customer satisfaction indicators have been
recently used in public procurement, for example, for the procurement of
IT services in the Italian Procurement Agency (Consip S.p.A.). One of the
reasons for their adoption was that as a form of implicit contract, contract
renewals conditioned to customer satisfaction are less subject to the pro-
blems of conflict of interest and corruption discussed in section 4.4.2. If
bonuses are in the form of contract renewals and the end users of the good/
service untruthfully report good performance in exchange for a ‘bribe’ from
the supplier, this will result in another period of bad supply, and the
endusers will therefore require a much higher bribe or — more likely — report
truthfully that the supplier performed badly and must be replaced. This
ensures that the cost of misreporting performance is borne exactly by the
one who reports the performance. Similarly, by untruthfully reporting bad
performance when performance was good, the buyer cannot gain anything,
and incurs the cost of losing a well-performing supplier.

Practical conclusion 4
Choose the contract duration so as to optimally balance the goal of NCQ with economies of
scale and incentives to invest.

4.4.5.2. Past performance scores, exclusion, consortia and negotiation
Past performance scores, exclusion. Very close in spirit to contract renewal is
the possibility of the buyer penalizing suppliers that performed poorly in
the past in terms of a lower score, or even complete exclusion from future
contract-awarding contests. Clearly, the supplier rationally anticipates that
the cost savings which materialize by compromising on quality (and the
associated increase of profits) have to be traded off against future profits
that are lost because of exclusion from future contracting.*® A sufficiently

46 See Kim (1998), Doni (2005) and Calzolari and Spagnolo (2005).
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long exclusion period paired with not excessively high/costly required
quality is then clearly capable of breaking the tie of this trade-off in favor of
quality provision. It is self-evident that all this is effective in inducing
quality provision only if future exclusion of the erring supplier is feasible for
the buyer, if it can be anticipated by suppliers and, ultimately, if it is
credible. Shortening contract duration will have positive effects on the
effectiveness of this mechanism, much as for renewals, though in stable,
repeated contexts it may facilitate suppliers’ collusion, besides generating

the costs discussed in the previous section 4.4.5.1.*’

Of course, if the buyer
uses exclusion of badly performing suppliers she should avoid being left
with very few suppliers who can be admitted at the selecting phase in
consequence of several exclusions. If this happens, additional exclusions
may become very costly for the buyer (in terms of reduced competition)
and then not credible, thus undermining all the reputational incentives for
quality provision.

Consortia. We have argued that when reputational forces are at play in
NCQ provision, then competitive procuring mechanisms may not be
desirable for a buyer who cares a lot for the quality of the goods or services,
for example, in health procurement. Further exploring this point, there are
other methods which can be even more effective by mediating the need for
larger profits through more efficient production. It may be desirable from
the buyer’s standpoint to stimulate the formation of consortia among
suppliers that may otherwise compete with each other. Even if the forma-
tion of consortia tends to increase the prices for procurement, this very
same fact would also make the consortia’s profit high, so that the incentives
to cheat on quality would be reduced by appropriate threats of termination
following bad performance. It is interesting to notice that consortia are
often blocked in standard procurement on the basis that they behave very
similarly to illegal cartels. When NCQ is a crucial success factor for the
procurement the buyer should be ready to pay higher prices even if they
result from agreements between suppliers because high prices also imply
lower incentives to cheat on quality and then larger implementable qual-
ity.** Consortia may be even better for NCQ and reputation than limiting
the number of competitors tout court. In fact, frequently interacting

7 See again Calzolari and Spagnolo (2005). The buyer might even ask the contractor to put in its hand
some ‘hostage bonds’ (or guarantees) that will not be given back in case of poor performance. Such a
method may be a disciplining one only if the buyer is able to build a reputation for fairness, which is
difficult to obtain if the provided quality is not observable outside the contractual relationship.

*8 Calzolari and Spagnolo (2005) illustrate this point with a formal model.
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suppliers (e.g., in the ‘big market’ for office equipment, such as PCs, lap-
tops, printers) very often know each other, their technologies, their costs
and production advantages much better than a buyer, so that a pre-selection
phase performed by a less informed buyer (with the aim of reducing
competition for quality concerns) may well be dominated by informed
decisions of suppliers. Consortia have the information and all the incentives
to maximize their overall profits also by ensuring the most efficient allo-
cation of production among their members. This means that consortia have
the potential to pair larger reputational concerns necessary for high NCQ
provision with more efficient procurement.

Negotiation. Our previous analysis on reputational incentives for pro-
curement has clearly highlighted a positive relationship between the future
rents a supplier may expect and the NCQ it is ready to provide. This idea
can be further exploited to yield some extreme implications. In fact, it is
clear that with dynamic procurement the largest future profits for a firm
materialize when the buyer is ready to renew the contract with a contractor
that has supplied the desired amount of NCQ without going to the market
at all. It is evident that this type of bilateral contracting can be very costly in
terms of (lost) efficiency (and then of high prices paid for procurement) if
the buyer is stuck with an inefficient supplier. On the other hand, when
quality is very important, the buyer may prefer to build a long-lasting
relationship assuring future rents and incentives for quality provision, even
though the supplier is not the most efficient one.*” This desirability of
bilateral negotiations over competing mechanisms creates a link to the
discussion on competing mechanisms versus negotiations in procurement
in Chapter 5.

Finally, we conclude this analysis of reputational mechanisms for NCQ
emphasizing again that the key factor for these mechanisms is suppliers’
expectation of future profits.”® This helps identify an instance where
reputational incentives may fail, namely, when a supplier has a very short
horizon for his activities, as may happen in case of financial distress possibly

9 Fehr et al. (2004) show experimentally how in a dynamic exchange environment, when non-
contractible aspects become important, agents do not search for the best offer each period but rather
stick to the same partner and cooperate with him as long as possible.

* Very often feedback (or reputation) mechanisms are used in marketplaces and e-procurement
platforms to improve trade efficiency. eBay, Amazon, Yahoo and many other well-known e-markets
use feedback systems to cope with a high level of non-contractibility (or even with the absence of any
formal contract) and opportunism in transactions. See Chapter 18 for an in-depth analysis of
feedback mechanisms.
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leading to bankruptcy. In this situation the supplier has nothing to lose
from disappointing the buyer and saving on costs for quality provision. It
follows that when the buyer intends to implement reputational incentives
for quality, she may want to envisage a pre-selection phase not only limiting
participation to increase suppliers’ future profits but also excluding from
the pool of participants all suppliers in financial distress, who may be
insensitive to reputational forces.”"

4.5. Conclusions

In this chapter we reviewed the theory and practice of procurement con-
tracting with the aim of offering simple practical indications on how to
arrange procurement contracts in different situations. In the first part we
have seen how the variety of contracts available makes the choice of the
appropriate contractual setting not easy to make for any buyer. We illu-
strated the conditions in which some types of contracts are likely to work
better than others, and where general linear incentive contracts are an
effective compromise between providing the contractor with the incentives
to be efficient and risk sharing for ex post unforeseen events.

We then proceeded by illustrating the tools the buyer can use to obtain
adequate control over the non-contractible dimensions at the different
stages of the procurement process, namely, in the selection phase (e.g., by
limiting price competition) and during the execution of the supply (e.g.,
with bonuses, renewals, reputation, dual sourcing and other competitive
devices). These methods come with their costs though, and must be used
with care, when non-contractible dimensions of the procurement are really
important.

Bibliographical notes

A general, although technical, analysis of optimal explicit procurement
contracting is Laffont and Tirole (1993). A more recent study encompassing

> It is worth noting that reputational incentives may also work when suppliers are uncertain about their
future interaction(s) with the buyer. The simple possibility of future profits issued from this
relationship may be sufficient to discipline suppliers’ behaviour, such as for NCQ provision. Also note
that a supplier which plans to shut down his activities may prefer to sell its good reputation, namely,
its goodwill, instead of destroying it to save on costs for quality provision.
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technical treatment of advances in the theory of optimal contracting,
including incomplete and implicit contracts, is by Bolton and Dewatripoint
(2004). Implicit contracting and optimal contract duration is the focus of
recent contributions by Guriev and Kvasov (2005) and Calzolari and
Spagnolo (2005), among others. Dual sourcing as an instrument to improve
performance is discussed in Richardson (1993), while Dalen et al. (2004)
investigate the role of renewals. Kelman (2002) offers an informal but
thorough discussion of the role of past performance and reputation in US
public procurement. For practical guidelines on contracting policy in US
public procurement see the FAR (2005).
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Incentives and award procedures:
competitive tendering versus negotiations
in procurement

Patrick Bajari and Steven Tadelis

5.1. Introduction
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Manufactured goods, such as computers, TVs and automobiles are mass
produced, have standardized characteristics and are typically purchased at
list price. Other goods, such as new buildings, fighter jets, custom software
or consulting services are tailored to fit a procurer’s specific and often
unique needs. To procure these customized goods, the procurer hires a
contractor who supplies the goods according to a set of desired specifica-
tions. We call this the procurement problem.

The procurement problem has attracted much attention both in policy
and in academic circles. The main focus of academic economists has been
on procurement by the public sector, in part because of its sheer importance
to the ec:onomy.1 For example, procurement by federal, state and local
government accounts for more than 10 percent of Gross Domestic Product
in the United States. Many private sector transactions are also governed by
procurement contracts. Prominent examples include electronics compo-
nents, custom software, automobile production and building construction.

When considering the procurement of goods and services, the procurer is
faced with many challenges. First, she has to choose what exactly should be
procured, and how to transmit her needs to the potential suppliers. Second,
a contract must be laid out that includes contractual obligations and
methods of compensation. Third, the procurer needs to decide how to
award the procurement contract between the potential suppliers. Finally,

We thank the National Science Foundation for financial support.
! See also Chapters 1 and 3 for more facts on procurement in practice.
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the award mechanism should result in the selection of a qualified and
desirable supplier and in the implementation of a cost-effective final product.

Following up on these last two points, competitive tendering is widely
recognized as an attractive procurement mechanism and is commonly
advocated for several reasons.” Most notably it is viewed as a procedure that
stimulates and promotes competition. By its nature, open competitive
tendering invites potential suppliers from many venues. Furthermore, in the
face of competition from many potential suppliers each one has strong
incentives not to inflate his price. Indeed, fair market price discovery is
often touted as a beneficial result of such tendering. Open competitive
mechanisms are also known for their transparency, making it easier to
prevent corruption both in the public and private sectors where procure-
ment managers may have incentives to rig the system in return for bribes
and other benefits. These characteristics, as well as arguments for equal
opportunity, provide a justification for statutes such as the Federal Acqui-
sition Regulations (FAR) that strongly favour the use of competitive ten-
dering in the US public sector.

Interestingly, there is widespread use of both competitive tendering and
negotiations in the private sector. For example, from 1995 to 2000, 44 per-
cent of private sector non-residential building construction projects in
Northern California were procured using negotiations, while only 18 percent
were procured using open competitive tendering. The use of negotiations
with single source suppliers is also common in high tech and software, and
used for defence procurement as well. This chapter offers a framework to
compare competitive tendering with negotiations and relate these award
mechanisms to the payment procedures chosen in the contract. In particular,
it tries to shed light on when competitive tendering with fixed price contracts
will be preferred to negotiating cost plus contracts, and when not.

To put this chapter in perspective it is worth observing that most of the
economic analysis describes the procurement problem as follows. The
supplier has information about production costs that the procurer does not
have. The procurer then has to consider clever ways to infer the suppliers
costs, such as offering the supplier many potential projects to choose from,
and having the supplier select the one that will be produced.’

% There has been a flurry of managerial and policy advice on using “reverse auctions” or “online reverse
auctions” as these are referred to when online platforms are used. A search on the web for “reverse
auction” will offer too many sites to mention.

* For an excellent summary of this literature see Laffont and Tirole (1993). Analysis along these lines is
the focus of Chapter 19 in this handbook.
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In contrast, scholars and practitioners of engineering and construction
management argue that the central problem in procurement is not that
suppliers know so much more than procurers at the onset of the project, but
that instead both procurers and suppliers share uncertainty about many
important design changes that occur after the contract is signed and pro-
duction begins. These changes are usually a consequence of design failures,
unanticipated conditions and changes in regulatory requirements.*

An illustrative example of the significance of ex post adaptation is the
building of the Getty Center Art Museum in Los Angeles, which is a 24 acre,
one billion dollar facility that took over eight years to construct (see Engineering
New-Record 1994, 1997). The project design had to be changed due to site
conditions that were hard to anticipate. The geology of the project included
canyons, slide planes and earthquake fault lines, which posed numerous
challenges for the team of architects and contractors. For instance, con-
tractors “hit a slide” and unexpectedly moved 75,000 cubic yards of earth.
More severely, in 1994 an earthquake struck. Cracks in the steel welds of the
building’s frame caused the contractors to reassess the adequacy of the
seismic design standards that were used. The project design had to be
altered also due to the regulatory environment — 107 items had to be added
to the building’s conditional use permit. These problems were very hard to
predict, both for the procurer and the contractor. However, it seems rea-
sonable that once problems arose, the contractor had superior information
regarding the costs and methods to implement changes. A more recent and
much more contentious example is the “big dig” in Boston, where 12,000
changes to more than 150 design and construction contracts have led to
$1.6 billion in cost overruns, much of which can be traced back to unsa-
tisfactory design and site conditions that differed from expectations.’

These observations suggest that the procurement problem may indeed be
primarily one of smoothing out or circumventing adaptations after the
project begins rather than information revelation by the supplier before the
project is selected. In this chapter we argue that the form of contracts and
award mechanisms can be tailored in a way to help mitigate this procure-
ment problem. In particular, a trade-off between incentives to reduce cost

* See Bartholomew (1998), Clough and Sears (1994), Hinze (1993) and Sweet (1994).

5 According to the Boston Globe, “About $1.1 billion of that can be traced back to deficiencies in the
designs, records show: $357 million because contractors found different conditions than appeared on
the designs, and $737 million for labour and materials costs associated with incomplete designs.”
Responsibility for these cost overruns is a subject of heated debate. See http://www.boston.com/news/
specials/bechtel/part_1/
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and incentives to facilitate changes and share information will be the key
force in our arguments of contractual choice.

We argue that simple projects, which we define as easy to design with
little uncertainty about what needs to be produced, ought to be procured
using fixed-price contracts, should be accompanied by high levels of design
completeness (to prevent the need for adaptations), and are best awarded
through competitive tendering. In contrast, complex projects, which we
define as hard to design with large scope for surprises in the final config-
uration, ought to be procured using cost-plus contracts, should be
accompanied by low levels of design completeness (implying a high chance
that adaptations to the contract will be needed), and should be awarded
through a negotiation with a reputable and qualified supplier.®

The intuition for our prescriptions stems from a tension between pro-
viding incentives to lower costs and avoiding costly and wasteful renego-
tiation that follows requests for changes. The strong incentives to reduce
costs that are offered by fixed-price tendered contracts will lead the parties
to the transaction to dissipate valuable surplus when changes need to be
renegotiated. This efficiency loss will often be due to haggling over prices
when there is true lock-in of the current supplier who wishes to use the need
for changes to his advantage. Cost-plus contracts, in contrast, discourage
cost-saving efforts but ease the process of renegotiating changes and
adaptation to the contract’s original requirements.”

We continue to argue that the choice of payment procedures, such as
fixed price and cost-plus contracts, is tied in with the follow-up decision
that a procurer faces: whether to award a procurement contract by com-
petitive tendering or by negotiating with a potential supplier.

While our research has been motivated by practices in the private sector,
it offers implications for the public sector as well. In the United States the
public sector statutes that govern procurement, typically based on FAR,
strongly favour the use of competitive bidding. For example, from 1995 to
2000, 97 percent of public sector building construction projects in Northern

¢ See the first part of Chapter 19 for further discussions on contracting choices and contract types. The
focus there is more adequate for simple procurement settings (standardized goods and services) where
contingencies can be foreseen and controlled within the contract.

7 In fact, Williamson expresses the idea that “low powered” incentives are good to accommodate
adaptations and writes that “low powered incentives have well-known adaptability advantages. That,
after all, is what commends cost plus contracting. But, such advantages are not had without cost —
which explains why cost plus contracting is embraced reluctantly.” (1985 p. 140). It turns out that in
many cases cost-plus contracting is indeed embraced.
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California were procured using competitive bidding. While competitive
bidding does have the advantage of unbiased awarding of projects, it fails to
respond optimally to ex post adaptation. This suggests that public pro-
curement of complex projects are suffering from efficiency losses.

We begin our analysis in the next section with a simple framework to
describe the procurer’s choice of devising a contract that will govern the
procurement relationship with a selected supplier. We then continue to
describe how the contracts chosen will dictate the use of award mechanisms.
We conclude with a discussion of implications for business strategy and
public procurement.

5.2. The contracting framework
5.2.1. Contractual components: design and incentives

In this section we discuss and analyse the precursor to awarding a contract:
devising one. Consider a procurer who wishes to procure a project (good or
service) from a supplier. To facilitate the procurement and get what he
desires, the procurer must provide the supplier with plans and specifications
that describe the project. This is the procurer’s first dimension of contractual
choice: how much design costs to invest at the onset, where more investment
(and hence costs) in design creates a more detailed set of plans and specifi-
cations. Clearly, a more detailed and accurate design of a project reduces the
need to renegotiate changes after the project starts taking shape.

It is often prohibitively expensive to draft a complete design that includes
all the relevant blueprints and instructions that fully describe the project
exactly as the procurer’s needs dictate. That is, there is always a chance that
a contingency will arise for which there are no instructions, or for which the
blueprints are insufficient. This in turn implies that the plan as specified
may not result in the successful completion of the project, and the procurer
may not obtain the value he initially expected. We refer to this problem as
contractual incompleteness because it is generally associated with the design
and specifications not being a complete description of what ought to be
done, and how the supplier should proceed in all future contingencies.®

The contractual incompleteness of the project will depend not only on how
much investment in design was initially performed, but will also depend on

8 The second part of Chapter 19 discusses the impact of of non-contractible quality on the procurement
problem.
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how prone the type of project is to unforeseen changes. Such unforeseen
changes can arise from technological or regulatory contingencies that are just
too hard to predict or plan for, or alternatively too expensive to try and draft
into the design. To capture this idea we define the complexity of the project as
how expensive it is to provide a rather complete set of plans and contingencies.
The more complex a project is, the more expensive it will be to try and prevent
contractual incompleteness. Thus, the procurer’s first choice is how complete a
design to invest in while being aware of the costs of design and the amount of
uncontrollable events that can affect the project’s progression.

The procurer’s second dimension of contractual choice is the payment
structure of the contract. Most procurement contracts are variants of simple
fixed-price or cost-plus contracts. In fixed price contracts, the procurer
offers the supplier a pre-specified price for completing the project as spe-
cified, and any changes are negotiated separately at the stage in which they
arise. A cost-plus contract does not specify a price, but rather reimburses the
contractor for costs (time and material) with an additional stipulated fee
(the “plus”). In cost-plus contracts the costs of changes are automatically
built into the original contract.’

5.2.2. The costs and benefits of incentives

We are now in a position to highlight some trade-offs of using either
payment structure. Let us start by ignoring first any changes to the original
design, and assume that the project will be executed exactly as the design
specifies. If a fixed-price contract is in place then the supplier bears all of the
costs of providing the project. This, of course, implies that the supplier has
strong incentives to lower the cost of production, and some of these would
pass on to the procurer through competitive pressures (that we discuss
more in section 5.3).

In contrast, if a cost-plus contract is in place then the supplier knows that
any extra costs he incurs will be fully compensated for, and may even
generate a small profit if the fee is based on a percentage of the costs. Thus,
the supplier will have no incentives to reduce the costs of production, and
no such costs savings can therefore be transferred to the procurer.

° An intermediate type of contract is an incentive contracts (see, e.g., the discussion in section 2 of Bajari
and Tadelis, 2001). These reimburse only a fraction of the total cost to the supplier and can sometimes
include quality performance incentives. See Chapter 19 for a detailed description of the features and
the advantages of such a contract.
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To set a benchmark imagine an idealized situation where the design and
specification of the project leave no room for contractual incompleteness.
For example, imagine that all the contingencies and specifications of the
project are completely clear and well documented, and performance per
specifications is easy to verify upon delivery. For this idealized case the
observations discussed earlier lead to an obvious conclusion:

Practical conclusion 1
If contractual incompleteness is negligible and if performance is easy to verify then favour
fixed-price contracts.

This simple observation is a direct consequence of the incentives pro-
vided by each of the two payment structures.'"” When the only dimension of
interest to the procurer is the cost, then clearly one wants to achieve the
lowest possible cost, and this is achieved by providing the supplier with the
strongest possible incentives to lower costs.

Notice, however, that two qualifications were stated in practical con-
clusion 1. The first qualification is that contractual incompleteness is neg-
ligible. This means that the procurer can avoid the need to ask for any
changes or modifications after the project commences, and no redrafting or
renegotiating will be needed to complete the project according to the
procurer’s needs. The second qualification is that performance is easy to
verify. This means that the procurer can easily detect any departures from
the design and specification as well as any shortfalls that deviate from the
specified requirements. Furthermore, the fact that performance can be
verified means that any such deviations from the design and specifications
can be used as a hold on payments to the supplier. This guarantees that if
the supplier wishes to receive payment, he must satisfy all the requirements
that meet the procurer’s needs.

Now imagine that the second qualification is violated. For example, there
may be performance dimensions that can either not be detected by the
procurer or even if detected, can not be used as a reason to hold back pay-
ments because third parties such as courts or arbitrators cannot verify them.
If, furthermore, the supplier can save costs by cutting back on these perfor-
mance dimensions, then it is quite obvious that providing the supplier with

19 This result, in fact, resurfaces in Chapter 19. Indeed, it is a rather obvious and intuitive conclusion
that one would expect from a variety of approaches to this problem.
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cost-cutting incentives will create a tension. Namely, by shaving back on
certain areas of performance for which contractual ramifications cannot be
enforced, the supplier can save on costs and increase his profits. This suggests
the following:

Practical conclusion 2

If it is impossible or extremely costly to contractually verify important performance mea-
sures, and if the contractor can save on costs by cutting back on these performance
dimensions, then favour cost-plus contracts.

Practical conclusion 2 resonates with the old saying of “you get what you
pay for”.'" If the supplier is bound to a fixed-price contract he will, as
mentioned earlier, have strong incentives to cut on costs. When cutting
corners is one way to achieve costs savings, then it better be easy to deter
such behaviour if the procurer is harmed by it. This simple observation is
often recognized by practitioners, but when ignored, can lead to extremely
undesirable outcomes. Thus, cost-plus contracts have merits by inhibiting a
supplier’s incentives to cut costs by cutting back on important, yet hard to
monitor performance dimensions.

It turns out that cost-plus contracts have another appealing feature,
which has been recognized at least by some scholars and practitioners in the
area of construction management: facilitating changes and modifications to
the original designs and specifications.'* For example, the most common
sources of changes in building construction are defective plans and speci-
fications, changes in project scope and differing conditions than expected at
the site of construction. In other words, contractual incompleteness will often
lead to the need for renegotiating the original specifications of the project.

Conventional wisdom in the industry is that cost-plus contracts are better
suited to facilitate such change and to reduce the amount of adversarial
relations and frictions between the procurer and the supplier when such
changes are required. To see why, imagine a situation where at some
advanced stage of the project’s development it turned out that the plans and

"' This issue was broadly discussed in Kerr (1975) and analysed more completely and carefully by
Holmstrom and Milgrom (1991) and Baker (1992). Again, it resurfaces in the first part of Chapter 19,
that allows for a more flexible range of cost incentives.

12 See Ibbs et al. (1986) who quantify the impact of 96 different contract clauses on project performance
in building construction by surveying buyers and contractors for 36 building construction projects.
They claim to verify aspects of cost-plus and fixed-price contracting that are discussed below.



129

Competitive tendering vs. negotiations in procurement

specifications are defective, or lacking some directive for an unforeseen issue
that arises.

Consider the effects of having a fixed price contract in place when the
procurer asks the supplier to adopt some changes to the original plan. The
original plans and fixed price compensation take the form of a specific-
performance contract that binds the supplier to the original plans and does
not oblige him to agree to the changes proposed by the procurer. Thus, the
procurer will have to negotiate any changes with the supplier. The pro-
curer’s objective is to get the changes done in the most cost-effective way
according to his needs while the supplier wishes to make as high a profit as
he can from the potential windfall. The supplier would like to take
advantage of this situation since he is in a unique position of being able to
hold up the procurer as a consequence of being in the midst of the project,
and has no competitive pressure to discipline his behaviour. Knowing this,
the procurer may expect to be overcharged and the two parties are likely to
engage in contentious adversarial negotiations.

Alternatively, consider the effects of having a cost-plus contract in place
when the procurer asks the supplier to adopt some changes to the original plan.
Unlike the specific-performance nature of a fixed price contract, a cost-plus
contract effectively has a built-in mechanism to compensate the supplier for
any changes that are required. Namely, any additional costs that the supplier
incurs are automatically compensated for through the cost-plus structure.'” In
other words, the lack of cost-reducing incentives serves as a lubricant for
smooth and cooperative implementation of changes when contractual
incompleteness gives rise to the need for changes. Thus, we can conclude:

Practical conclusion 3
If contractual incompleteness is anticipated and the need for flexibility to implement
changes is foreseen then favour cost-plus contracts.

We can now conclude this section with a recommendation that follows
from the trade-offs identified above such that a procurer can follow before
making the two contractual choices of investing in design and choosing a

13 Furthermore, if the fee is a percentage fee then implementing costly changes includes a small increase
to compensate the contractor for any opportunity costs of extra time and potential overhead. This, of
course, adds the risk that the contractor has incentives to increase costs and get a higher fee, which
favours fixed-fees. With fixed fees the procurer and contractor may need to bargain over a fair fee for
the opportunity costs of time, but this is typically a fraction of the labour and material costs of change
over which no bargaining is needed with a cost-plus contract.
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compensation structure. Recall that a project is said to be complex if the
procurer anticipates it to be difficult to describe, specify and monitor, so
that a rather complete design will be exceptionally costly to provide (or
maybe even impossible). In contrast, a project is simple if it is easy and
rather inexpensive to design and it is straightforward to predict and monitor
performance. Since the costs of design and engineering efforts are an
integral part of the total project costs we can conclude our recommenda-
tions as follows:

Practical conclusion 4

For simple projects favour a complete investment in design and specification followed by a
fixed-price contract, while for complex projects favour a low investment in design followed
by a cost-plus contract.

It is worth explaining the reason for favouring savings on design for
complex projects. At first it may seem that complex projects would require
an extra effort in trying to provide more details into the design. However,
the complexity of such projects implies that many changes are expected
even if design efforts are high. Thus, if a cost-plus contract is in place to deal
with such changes, the added benefits of extra design efforts are small. This
follows because it will not be too costly to implement changes in the
aftermath of unforeseen issues, which makes the benefits of a more com-
plete design less pronounced. A caveat is that one would wish to avoid
changes that will completely disrupt the projects production plan and cause
expensive changes to the infrastructure as it develops. Thus, some initial
investment in planning will be necessary to predict how complete the design
ought to be to at least set the stage for proceeding with the project.

Now that we have set up the contractual framework and offered some
insights about the trade-offs facing our procurer in designing the contract’s
structure, we turn to explore the connection between the contract’s struc-
ture and the award mechanisms that the procurer can choose.

5.3. Competitive tendering versus negotiations

We proceed to argue that the choice of a contract’s payment structure
should be tied to the choice of award mechanism, namely, the choice
between a process of competitive tendering and a negotiation with a selected
supplier. To set the stage, recall the many known benefits of competitive
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tendering. First, it promotes competition among potential suppliers. Sec-
ond, it offers a kind of transparency that helps mitigate favouritism and
corruption. The question is then, what is the object over which bids are
solicited and what form should these bids take?

Consider our contractual framework and imagine that a simple project is
at stake where our procurer follows practical conclusion 4 and chooses to
invest in a rather complete design that is accompanied by a fixed-price
contract. This implies that our procurer is in a position to give a very
detailed description of the project to potential suppliers, and all the pro-
curer wishes to receive in return is a single price that will be paid once the
project is completed according to the plans and specifications. In this
situation a competitive tendering mechanism will offer the procurer all its
benefits. Suppliers will have to compete their surplus away, and the procurer
is getting exactly what he wants: a well-defined project at the lowest possible
price. If the procurer instead chooses to negotiate a price with a single
supplier, the competitive pressure is weak and the procurer will not achieve
all the possible cost-savings that he can. Therefore we conclude:

Practical conclusion 5
For simple well-specified projects favour a fixed-price contract to be awarded by a
competitive tender.

Now turn to the other case of a complex project with an incomplete
design and which the procurer plans to award using a cost-plus contract. As
most practitioners would readily agree, ‘[a] cost-plus contract does not
lend itself well to competitive bidding,” and in the area of construction
management, ‘[m]ost negotiated contracts are of the cost-plus-fee type.”'*

To try and implement a competitive tender for a cost-plus contract one
might suggest that bidders can bid over the ‘plus’ portion of the com-
pensation. In this way the procurer can choose the supplier who requests
the lowest compensation for his management, and the production costs of
labour and material will be automatically paid for through the cost-plus
structure. However, as the “plus” is often only a small fraction of the costs,
this can be quite a disastrous way to select a contractor for what is in essence
a challenging and complex project.

To see this we begin by considering what will determine a supplier’s
desired compensation when bidding for a contract. Clearly, a supplier will

' These quotes are from Hinze (1993, p. 144) and Clough and Sears (1994, p. 10) respectively.
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not wish to settle for less than he could obtain in some alternative job. If, as
one would imagine, more cost efficient and able suppliers have better
alternative opportunities, then their bid for a fee in a cost-plus contract will
be higher than less able and cost efficient suppliers. This argument implies
that it is the highest cost and least able supplier who will win such a com-
petitive tender for a cost-plus fee. Furthermore, if complex projects that are
tied to cost-plus contracts require suppliers with more expertise, then hiring
the least able supplier can be devastating.

Instead of using a competitive tender the procurer can search the market
for those able and reputable suppliers and choose one to negotiate with in
order to set the fee for the cost-plus contract. In this way the procurer
guarantees himself a qualified and able supplier. Furthermore, since the fee
is expected to be a small fraction of the costs, the lack of competitive
pressure on the supplier will not have a large effect on final costs. Therefore
we conclude:

Practical conclusion 6
For complex and incompletely specified projects favour a cost-plus contract to be awarded
using a negotiation with a reputable supplier.

We have described a link between the choice of contractual payment
structure and the way in which such contracts ought to be awarded. As it
turns out, there is a complementary reason to favour negotiations with a
reputable supplier over tendering when complex projects are to be awarded.
Practitioners have recognized that competitive tendering stifles valuable
coordination between the procurer and the potential supplier before the
plans and specifications are finalized. To see this, note that the primary
information that the procurer receives from suppliers in a competitive
tender is their bid. A supplier has no incentive to offer the procurer advice
on how to improve the plans or avoid certain pitfalls. In fact, a supplier
would have the incentive to keep any findings of this kind to himself as they
offer him a competitive advantage over his rivals in a competitive tendering
process.

For example, it is widely believed in the construction industry that when
competitive tendering is used to award a fixed-price contract, the con-
tractors strategically read the plans and specifications to determine where
they will fail. Suppose that some contractor sees a flaw in the plans that will
cause a change leading to one million dollars of profits, and that the other
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contractors do not. Our savvy contractor will likely win the job since he
would be willing to bid less than contractors who do not see the flaws in the
plans. Competitive tendering may therefore lead to a problem of ex-
ante opportunism that is more problematic when projects are complex.
After he is awarded the project, the pitfalls he anticipated will materialize
and he will be in a position to reap excessive profits from the required
changes.

In negotiations, however, the procurer and supplier typically spend a
good deal of time discussing the project before work begins. During such
negotiations the procurer can elicit the supplier’s views about where the
designs and specifications can be improved, so that negotiations
might be preferable to competitive tendering. The construction industry
literature suggests that one merit of cost-plus contracting and negotiation
is that procurers and contractors spend more time discussing the
project and ironing out possible pitfalls before work begins.'> Thus, we
conclude:

Practical conclusion 7

For complex projects for which the expertise and input of an experienced supplier is
essential at the design stage, favour a cost-plus contract to be awarded using a negotiation
with a reputable supplier.

We conclude this section with some insights and recommendations for
projects that are not clearly categorized as very simple or complex, and
for which the choice of contract structure and award procedure is not
obvious. First, consider the effects of market conditions on the choice of
contracts and award procedures. It is well known that the benefits from
a competitive tender will generally depend on the number of qualified
bidders who will participate. In particular, the more potential suppliers are
available for bidding, the higher the benefits from promoting competition.
We have:

15 As Sweet (1994) puts it, “[s]eparation of design and construction deprives the owner of contractor
skill during the design process, such as sensitivity to the labour and materials markets, knowledge of
construction techniques, and their advantages, disadvantages and costs. A contractor would also have
the ability to evaluate the coherence and completeness of the design and, most important, the costs of
any design proposed.”
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Practical conclusion 8

For moderately complex projects that can be specified at moderate costs, if there is more
potential competition then favour a more complete design and a fixed-price contract to be
awarded using a competitive tender. If potential suppliers are scarce then save on design
costs and favour a cost-plus contract negotiated with a qualified supplier.

Finally, we consider the difference between an open competitive tender in
which any supplier can submit a bid and the procedure of “invited bidders”
in which only a handful of suppliers are invited to participate in the
competitive tender. To analyse potential differences between these proce-
dures consider the response of suppliers to a request for bids for a rather
complex, but somewhat well-specified project. Preparing the bid will be
more challenging and costly the more complex and large the project is. If
qualified suppliers expect that less qualified suppliers may try to compete
and offer low bids, then this may deter the qualified suppliers from exerting
the time and costs of preparing the bids.

Hence, a procurer may not be able to attract qualified suppliers if
price competition is expected to be fierce. If the procurer can prevent less
qualified suppliers from bidding and in this way restrict competition to
guarantee a reasonable rate of return then the qualified suppliers will have
incentives to invest in preparing these bids and compete.'® Thus,

Practical conclusion 9

For moderately complex projects for which several qualified bidders exist, and for which
preparing bids includes significant costs on the suppliers, favour a fixed-price contract to
be awarded by inviting a small number of qualified suppliers to a competitive tender.

5.4. Discussion
5.4.1. Lessons for business strategy

The widespread benefits offered by competitive tendering to set a project’s
price are well known: promoting competition and hampering corruption.
We have shed some light, however, on some of the costs of using this

16 Ye (2006) investigates the problem of costly bidding, and how restricting the number of bidders may
help the procurer.
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popular mechanism. In fact, in a recent study of contracts awarded in the
construction industry in Northern California'” we have shown that in the
private sector there is widespread use of negotiations. Specifically, more
than 43 percent of over 4,000 private sector contracts between 1995 and
2000 were awarded using negotiations with a sole supplier, while only 18
percent were awarded using open competitive tendering (most of the rest
were awarded using a select group of invited bidders). An analysis of the
data suggests that the choices made are consistent with the trade-offs we
have laid out in our analysis above.

As we have argued, there are two channels through which cost-plus
contracts awarded through negotiations can be more attractive than fixed-
price contracts awarded through competitive tendering. The first is the need
for flexibility and changes to incompletely specified designs of complex
projects. A response to this problem is choosing a cost-plus contract that
cannot be competitively tendered in a sensible way. The second channel,
which has been emphasized by some industry participants, is using the
knowledge and experience of a contractor before the designs are complete
and construction begins. As we have argued, if a project will be awarded
using competitive bidding then a contractor has an incentive to hide
information about possible design flaws, submit a low bid, and recoup
profits when changes will be required.

The procurement problem we investigate is generally applicable, be it that
of an automobile manufacturer who needs to procure a braking system, an
accounting firm that needs to procure information technology services, or a
city government that needs to provide garbage collection and disposal
services for its residents. This problem is also related to the ‘make-or-buy’
problem of the organization of production, which is the choice of which
activities to produce oneself, and which to outsource to an external supplier.
If we consider the procurement of goods and services that are repeated over
time, then we can view internal organization and self-production as buying
the time of employees and paying directly for the input materials, much like
a sequence of cost-plus contracts (where the fee is not spent but absorbed as
part of the organization’s profits). Alternatively, outsourcing transactions
for a predetermined price depend on output performance.'®

Our analysis suggests that for long-term and steady provision, goods and
services that are simple in our contractual framework should be outsourced

17 See Bajari, McMillan and Tadelis (2006).
'8 See Chapter 16 on the design of repeat-purchase contracts.
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with fixed-price contracts, while goods and services that are complex should
be internally produced as if they are procured with a cost-plus contract. The
benefits of internal production are also that the procurer retains control
over the process, which may indeed be a valuable option when complex
issues are at hand and direction and flexibility are needed throughout the
process of production. Casual observation suggests that in many cases
employees have directives that specify their work, but these are often verbal
and not specified in a detailed contract. Outside contractors are subject to
very detailed contracts and contractual compliance is measured vis-a-vis
these formal specifications.

5.4.2. Lessons for public sector policy

In the public sector, statutes such as the US FAR (and the many statutes that
are modelled after the FAR) strongly favour the use of competitive bidding,
and particularly open competitive bidding when feasible. For instance, in
our study of the building construction industry in Northern California
mentioned above, 97 percent of the projects awarded in the public sector
were awarded using open competitive bidding as compared to only 18
percent in the private sector. As private sector firms are more sensitive to
cost minimization, it is reasonable to conclude that their behaviour is more
responsive to optimal choices.

As mentioned above, competitive bidding is perceived to select the lowest
cost bidder, prevent corruption and favouritism that are opposed to effi-
ciency, and it offers a clear yardstick with which to compare offers.
According to an Ohio Court, competitive bidding °... gives everyone an
equal chance to bid, eliminates collusion, and saves taxpayers’ money . ... It
fosters honest competition in order to obtain the best work and supplies at
the lowest possible price because taxpayers’ money is being used. It is also
necessary to guard against favouritism, impudence, extravagance, fraud and
corruption.”'” This is the main rational for requiring competitive tendering
in the public sector.

Our results suggest that for complex projects, there is a downside to the
use of fixed-price contracts awarded through competitive tendering and
that selecting a contractor and negotiating with him may be the favourable
course of action. This downside of open competitive bidding can arise from
a lack of input by contractors at the design stage, from the need to proceed

1% See Sweet (1994, p.379).
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quickly without the ability to complete detailed plans and specifications,
and from the expectations that ex post haggling and frictions might occur
when changes are needed. An important practical question for public
procurement is whether one can design a set of objective rules for awarding
negotiated contracts that minimize transaction costs, but that are not easily
subject to manipulation, corruption, or blatant favouritism.*°

Indeed, there has been mounting criticism of the LOGCAP contracts
awarded to Haliburton by the US Army that were no-bid cost-plus con-
tracts. Whistle-blowers who worked at Haliburton claimed that there was
no incentive or process to reduce costs when possible, and that the motto at
the time in the company was ‘Don’t worry about price, it’s cost-plus’.*'
The design of novel rules that on one hand allow the use of flexible cost-plus
contracts while on the other hand offer some controls that reduce the
possible scope of opportunistic behaviour is beyond the scope of this article.
That said, our analysis suggests that there may be large gains and savings of
tax-payers’ money from designing and successfully implementing cost-plus
negotiations in the public sector with better controls.

Bibliographical notes

The analysis provided above is based primarily on Bajari and Tadelis (2001)
and Bajari, McMillan and Tadelis (2006). The implications of how com-
plexity of a process may affect the choice to outsource or self-produce is
analysed in Levin and Tadelis (2006) who apply their framework to pro-
curement by local governments. An attempt to measure the transactions
cost impact of changes to contracts in highway procurement was done by
Bajari, Houghton and Tadelis (2006). Related to this agenda is a paper by
Chakravarty and McLeod (2004) who show that current contracts used by
the American Institute of Architects are helpful for the problem of procuring
large, complex projects when unforeseen contingencies are inevitable. Corts
and Singh (2004) show the relationship between contractual choice and
project complexity in the face of repeat business. Banerjee and Duflo

20 See Chapter 16 for more on corruption.

! This is documented in a letter from two members of congress, Henry A. Waxman and John D. Dingell
to William H. Reed, Director of the Defense Contract Audit Agency. A copy currently exists at: http://
www.house.gov/reform/min/pdfs_108_2/pdfs_inves/pdf_admin_halliburton_contract_inves_feb_12_-
let.pdf
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(2000) offer some evidence that correlates the choice of cost-plus con-
tracting with reputable suppliers in the Indian software industry.

A classical analysis of competitive tendering versus negotiations was
offered by Bulow and Klemperer (1996). They emphasize the competitive
advantages of these procedures, and hence ignore the issues of adaptation
due to changes. Manelli and Vincent (1995) introduce quality concerns, and
show that sometimes competitive tendering will be dominated by sequential
negotiations with suppliers. For a treatment of tendering contracts that are
not fixed price contracts, see McAfee and McMillan (1986).
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6.1. Introduction

143

As stressed in the previous chapter by Bajari and Tadelis, it would be
optimal for a procurer wishing to buy a sufficiently standardized, and
contractually well-specifiable, good or service to elicit competition among
potential suppliers. There are, however, many mechanisms she could use to
elicit such competition. This chapter discusses and provides practical
indications on how to choose between a sealed bid tendering and a dynamic
auction to allocate procurement contracts between competing suppliers. It
then suggests simple strategies to keep under control the duration of
dynamic procurement auctions when this is a concern for the procurer.

A crucial factor to consider in the optimal choice of a tendering format is
the nature of uncertainty and the size of different types of costs the selected
supplier will face when serving the contract. Therefore we begin with an
example of such uncertain costs.

Consider a procurement for cleaning services of a large company’s or
public administration’s buildings. The contract may specify a variety of
services including the cleaning of offices, corridors, halls and more
demanding tasks such as the sanitation of laboratories. The contract also
establishes that the contractor(s) will be paid a fixed amount of money per
unit of surface (€/m”)' regardless of the nature of the building. Therefore
the unit price coincides across categories of surface, whereas the cost of

The authors would like to thank Eric Van Damme for discussions and constructive comments on earlier
versions of this chapter.

! This is an example of fixed-price contract. The conditions under which such a contractual form may
constitute the procurer’s optimal choice are investigated in Chapter 4. To simplify the exposition,
throughout the chapter we shall also assume demand for service to be independent of the price at
which the contract is awarded.
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performing the same task in different environments may vary substantially.
The sanitation of a laboratory, for example, is presumably more time
consuming and requires more expertise than cleaning an office furnished
only with a desk and few bookshelves.

When estimating the cost of performing the contract in order to place a
bid for it, each supplier has to consider at least two different dimensions.
The first dimension concerns the supplier’s efficiency in performing each
single task specified in the contract. Efficiency results from the interaction of
the personnel’s experience in similar tasks, managerial skills and the quality
of the cleaning equipment. Thus the supplier’s efficiency captures a private
component in his production cost. It is private in that it is entirely firm
specific. The second dimension concerns the supplier’s ability to correctly
estimate the mix of different tasks in the contract: cleaning few, large
buildings with administrative offices requires a different combination of
material and human resources than sanitizing a large number of small
laboratories. If suppliers are not completely informed about the composi-
tion of the demand for cleaning services at the time of bidding for the
contract, they face a common uncertainty.

Uncertainty about the common component of the cost of serving a
contract matters since the contractor may find out that the ‘true’ cost of
performing the contract differs from his initial estimate. This may happen if
the contractor submitted a bid on the basis of too optimistic a forecast of
the common component. More generally, if a supplier does not take this
possibility into account at the time of bidding for the contract, he may
suffer from the ‘winner’s curse’; that is, he may realize that actual pro-
duction costs are higher than estimated ones. On the one hand, the danger
of running losses ex post may induce suppliers to bid too cautiously for the
contract, which implies potentially high awarding prices for the buyer. On
the other hand, the suppliers’ inability to recognize the winner’s curse may
generate a too aggressive bidding that results in low awarding prices for the
buyer, but may induce the contractor to cut production costs by lowering
the quality of the performance.

In this chapter, we explain how the buyer can profit by inducing some
‘information production” when uncertainty about the common component
of the cost of serving a contract is relevant and when suppliers’ pieces of
private information about the common component are (statistically) linked
or correlated. The simple information-producing device is a dynamic
auction format (section 6.3). A dynamic auction format, be it increasing
in discounts/scores or decreasing in prices, allows each bidder to observe the
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identities of active competitors at different prices* and, more important, the
prices at which competitors quit the competition. Exiting times provide
information about cost estimates of those bidders quitting the auction, thus
helping remaining bidders revise their own estimates.

When the nature of uncertainty concerns almost exclusively the private
component of production costs, suppliers elaborate their bidding strategies
on the basis of their private information only. Since learning is not an issue,
the buyer can then adopt a sealed bid format that requires lower human and
financial resources, is less exposed to the risk that suppliers collude, and has
a duration that is perfectly determined (section 6.2). Auction length may
become indeed a crucial issue in a dynamic format when bidders increase
discounts (or lower prices) very slowly. In section 6.4, we will investigate
how the buyer can streamline a dynamic auction without losing the benefits
of information production.

6.2. Private and common dimensions in the cost function

Several factors affect the cost of performing a procurement contract. Some
of them are entirely firm specific while some others are common to all
participating suppliers. A contract for supplying schools with heating oil
involves different distribution costs depending on the distance between any
single school and the location where a contractor stocks his oil reserves.
Consequently, distribution costs are entirely firm specific. At the same time,
when suppliers bid for the contract they are unable to predict the evolution
of wholesale price for heating oil throughout the duration of the contract.
Such an uncertainty is common in that it affects all suppliers.

One simple way of capturing the private and common dimensions in the
suppliers’ costs is by using the following general relation

Cost = C(Private, Common)

The relationship makes it clear that, in general, both components affect
production costs, although the design of a procurement competitive ten-
dering sometimes requires the buyer to establish which dimension is the
more relevant, as we will see in the next two sections.

2 We are implicitly assuming that the open format takes the form of a Japanese auction rather than an
English auction. See section 6.5 for the main features of these mechanisms.
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Table 6.1. PROPER’s costs with known common component

A B
Reserve price 70
Private value component
Estimated cleaning costs: (&/metre?) 40 80
Common value component with no uncertainty
Surface to be cleaned: (metre?) 30,000 10,000

6.2.1. The private component

We consider again the contract for cleaning services, briefly discussed in the
Introduction, and further develop it in order to illustrate how the private
component in the suppliers’ production costs may affect their bidding for
the contract. The contract for cleaning services comprises two main space
categories; (A) offices and corridors and (B) laboratories. Table 6.1 sum-
marizes the estimated costs per squared metre for PROPER Ltd (PROPER
henceforth), one of the competing suppliers. The table also indicates the
exact size of surfaces to be cleaned for both category A and B.l

Thus we consider the simplest bidding environment where each supplier
perfectly knows the composition of the final demand for cleaning services.
Hence PROPER’s bid for the contract will depend only upon his (private)
efficiency component and, arguably, upon his conjectures on other com-
petitors’ efficiency levels. The cleaning contract for the two types of surface
is awarded through a single-lot sealed-bid tendering process, with a reserve
price of €70/m?, so that any bid above this level is rejected.

PROPER’s cost for performing the contract is simply a weighted average
of the two unit costs, where the weights reflect the fraction of each type of
space in the contract,

Unit Cost = (€40 x 30000 + €80 x 10000) /40000 = €50,/m>

PROPER can safely submit prices between €50 and €70, without losing
money. The exact bid will depend on his conjectures about other compe-
titors” bids. For instance, if PROPER faces a group of rivals with large
market shares and with an established reputation of high expertise in the
business then he may anticipate intense competition for the contract. This
would probably induce PROPER to bid closer to €50 than to €70.
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Table 6.2. PROPER’S costs with unknown common component

A B
Reserve price 70
Private value component
Estimated cleaning costs: (&/m%) 40 80
True demand for cleaning services
Surface to be cleaned: (m?) 30,000 10,000
Estimated common value component
Surface to be cleaned: (mz) 32,000 2,000
Table 6.3. Sample of buildings inspected by PROPER

Estimated

number of Estimated
First Second Third  Fourth Fifth Sample buildings to surface
Type building building building building building average SA clean NB SA*NB

A 1,000 2,200 1,600 500 2,700 1,600 20 32,000
B 80 120 100 140 60 100 20 2,000

6.2.2. The common component and the winner’s curse

PROPER’s bidding strategy becomes more complex when uncertainty
affects the common component of production costs. The simplest way of
illustrating this point in our example is to introduce some uncertainty about
the composition of the final demand. Table 6.2 illustrates the situation in
which both demand for type-A and type-B surfaces are unknown to
PROPER and to all other suppliers. Imprecise information about the
composition of final demand generally arises when the procurer awards
‘frame contracts’. In this case, a contract may specify minimal and maximal
quantities that public administrations can purchase. However, it is not
known at the time of the competitive tendering whether and which parti-
cular administrations will make use of the frame contract. Hence, the
composition of demand, that is, the mix of different surfaces is not known
to suppliers at the bidding stage.

Suppliers may gather information about both types of surfaces by
inspecting a sample of buildings. In fact, PROPER has inspected a sample of



148

G.L. Albano, N. Dimitri, R. Pacini and G. Spagnolo

five buildings and recorded the surface occupied by offices, corridors and
laboratories in each site. Table 6.3 reports the results of the inspection.

Table 6.3 says that PROPER observed 1,000, 2,200, 1,600, 500, 2,700 m?
of type A of surface, so the resulting sample average is 1,600 m?; he also
observed 80, 120, 100, 140, 60 m?> of type B of surface with a resulting
sample average of 100 m*. Moreover, data concerning a previously awarded
contract and other similar contracts induce PROPER to believe that the
contract will cover twenty buildings. Multiplying the sample average by the
estimated number of buildings to be cleaned, PROPER estimates a surface
of 32,000 m* for type A and 2,000 m? for type B. If PROPER were to predict
the unit cost by using only the sample observations he would derive a unit
cost equal to

(40 x 32000 + 80 x 2000)/34000 = 43.52€/ (1)

Sample observations induce PROPER to overestimate the task requiring the
lower unit cost, but to underestimate the task with the higher unit cost. As a
result, submitting unit prices between 43.52 and 50 will make PROPER lose
money. The sample observation is to be interpreted as favourable infor-
mation on the contract which can induce aggressive bidding, namely sub-
mitting offers below the price level at which PROPER’s actual costs are
equal to revenues.

In general, different suppliers may have different pieces of information
concerning the composition of the demand which is easily explained by
different samples of inspected buildings, but also by past experience con-
cerning similar contracts. PROPER, for instance, belongs to the set of
suppliers with almost no experience in similar contracts, while, say,
CLEANFAST Ltd (CLEANFAST henceforth) has a long history of partici-
pation in procurement contracts for cleaning services and is able to rea-
sonably predict the range of type-A and type-B surfaces to be cleaned.

If suppliers are similar in terms of intrinsic efficiency,” the winner is likely
to be the one with the most favourable information on the contract, that is,
the firm that most likely underestimates the impact of the high-cost task
and overestimates the impact of the low-cost one. Why? Let us reconstruct
the possible thought process adopted by PROPER. Suppose the latter were
firmly convinced that all competitors, including himself, follow a very

® This means that the pool of competing firms have unit costs for the two types of surfaces lying in small
interval around 40€/m?* and 80€/m?. Hence, uncertainty concerning the common component is more
relevant to suppliers than the private component in determining their bids for the contract.
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simple bidding strategy: the submitted bid is equal to the estimated cost,
based on all available information, plus a constant mark-up, identical across
all suppliers. This is only a heuristic bidding strategy, plausible in some
respect, but without any ambition to illustrate an ‘optimal’ criterion. In
general, some estimates of the ‘true’ cost for cleaning the different types of
surfaces will be higher while some others will be lower than the ‘true’ cost.

Given the heuristic bidding strategy just described, the contractor will be

precisely the supplier who held the most optimistic estimate of the ‘true’

cost. Hence, it is possible that the contractor’s winning bid (that is, his
initial cost estimate plus a fixed mark-up) does not cover the ‘true’ cost of
performing the contract.

To sum up, if a supplier ignores the possibility of holding too an opti-
mistic piece of information about the composition of demand, he may end
up suffering from the winner’s curse as being awarded the contract even-
tually generates losses. This phenomenon was originally noticed in auctions
for the sales of oil drilling rights* where winners paid sums that turned out
to be higher than their revenues from oil sales.

How could a supplier avoid falling victim to the winner’s curse? The
intuitive answer is to bid cautiously! More precisely, he should modify the
size of the mark-up to cover the additional cost that arises when he learns
that he has been awarded the contract and, thus, that the ‘true’ cost is
somewhat higher than his initial estimate. More succinctly, an accurate
bidding strategy requires each supplier to anticipate the news of ‘winning’
and to adjust his bid upwardly.

From the buyer’s point of view the winner’s curse may then generate two
kinds of problems.

1. Underbidding: If participants are aware of the winner’s curse and are
afraid of ending up suffering losses, they may adopt too a cautious
bidding strategy which, in turn, generates high awarding prices.

2. Overbidding: If participants are unaware of the winner’s curse, they
elaborate their bidding strategy on the basis of their cost estimates only.
Hence they may end up bidding too aggressively, thus submitting too
low prices. Although this may benefit the buyer in terms of low awarding
prices, it may also deteriorate the contractor’s financial stability and
induce the latter to adopt opportunistic cost-reducing actions that would

* Capen, Clapp and Campbell (1971) first noticed this problem. For a more sophisticated analysis of the
winner’s curse in a general model of competitive bidding see Milgrom and Weber (1982).
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Table 6.4. Sample of buildings inspected by CHIEF

Estimated number Estimated
First Second Third  Fourth Fifth Sample of buildings to surface
building building building building building average SA clean NB SA*NB

160 240 200 280 120 200 20 4,000

result in a bad quality service. Even worse, the contractor may go

bankrupt and disrupt the service altogether.’

Both underbidding and overbidding are explored in more depth in the
next section.

6.2.3. Underbidding and overbidding

Underbidding. Suppliers may have access to an imprecise source of infor-
mation about the common component of the cost function. If they
anticipate the possibility of experiencing losses ex post, suppliers may adopt
an extremely cautious approach to bidding for the contract. Caution pro-
tects firms from losses, but implies potentially high awarding prices.

Underbidding can be illustrated with the aid of table 6.4.

Data in the table represent the observations from five sampled buildings,
concerning type-B surface, collected by CHIEF, a third company providing
cleaning services. The available sample, however, which would lead to an
estimate of 4,000 m? of type-B surface, is not the only available information
to CHIEF on the composition of demand. Indeed CHIEF built up some
experience, though less than CLEANFAST, in the sector which turned out to
be useful for two major reasons. Thanks to his past experience CHIEF has
become aware of the possibility of overbidding, and so of incurring the
winner’s curse. Then experience is also used to construct an interval esti-
mate for the actual demand for type-B surface. CHIEF is reasonably con-
vinced that the actual demand will lie somewhere between 8,000 and
38,000 m> (the true demand being 10,000). Therefore, the sample obser-
vations and the information coming from past experience are inconsistent.
What could CHIEF do in this case? Both the observations from buildings
inspection and the limited past experience do not entail CHIEFs full
confidence in the available information. However, since CHIEF is aware of

> The problems arising from financially distressed contractors are dealt with in Chapter 13.
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the winner’s curse, he may prefer to be cautious and privilege information
coming from previous experience, which provides a higher estimate of the
more expensive surface B. In so doing he would disregard sample obser-
vations. Hence CHIEF would feel better insured against the risk that actual
demand of type-B surface, the more expensive one, could be quite high. It is
then reasonable that CHIEF would be inclined to choose the mid-point,
23,000 m?, as an estimate for type-B surface. Assuming CHIEF estimates
type-A surface to be 32,000 m?, he would not be willing to submit an offer
below

(40 x 32000 + 80 x 23000)/55000 = 56.7 € /m>

This value might represent a safe harbour, but since the ‘optimal’ bid nor-
mally includes a mark-up component,® the minimum price CHIEF might be
induced to offer is €60/m°. Caution may then be caused by moderately
reliable information, both private and public, about the common compo-
nent of production costs. Indeed, once aware of the winner’s curse thanks to
experience, the less reliable the information, the more cautious the bidding
(i.e., underbidding).

As we said CLEANFAST is also experienced, in fact more than CHIEF,
and then fully aware of the winner’s curse. Would the behaviour of the two
suppliers be any different? Would CLEANFAST be also very cautious and
significantly underbid? Because of his large experience and recent sample
observations CLEANFAST feels confident about his demand prediction,
which is also more accurate than the one by CHIEF. As a result, the
minimum price CLEANFAST would be likely to bid is just above €50/m? (i.
e., slightly underbid), the lowest price that could offer if he knew the true
demand for the service. Therefore CLEANFAST’s bidding behaviour would
be much less conservative than CHIEF. The buyer is then likely to benefit
from CLEANFAST’s more confident bidding and thus less likely to suffer
from underbidding.

Overbidding. This behaviour is caused by suppliers’ inability to take into
proper account the information of ‘winning the contract’ while they for-
mulate their bids. The cleaning contract will provide again a useful fra-
mework to illustrate this point. Consider four competing suppliers whose

® The computation of the ‘optimal’ mark-up is far from being a straightforward task. Intuitively,
PROPER has to weigh a higher mark-up that would generate higher profit, conditional on winning,
and a lower probability of winning since the higher the mark-up the higher the chances that another
competitor submits a lower bid.
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Table 6.5. Bidders’ estimates for lot B

Estimated
number Estimated
Buildings— Sample of buildings surface

Suppliers|  First Second Third Fourth Fifth average SA to clean NB SA*NB

1 500 1,000 800 500 600 680 20 13,600
2 450 900 850 450 650 660 10 6,600
3 400 950 750 550 750 680 10 6,800
4 550 1,100 700 500 650 700 20 14,000
Average estimate 11,075

demand estimates for lot B are illustrated in table 6.5. Each bidder has
inspected a different sample of five buildings, and predicts a different
number of buildings to be cleaned.

The row corresponding to each bidder contains five observations, their sample
average, the same bidder’s estimated number of buildings to clean, and the overall
estimated surface. The average of the individual estimates is 11075 m-. So,
if the four estimates were available to each bidder, they could all take the
average to forecast the demand. The resulting estimation error, 11075 —
10000 = 1.075 m?, would be lower than the one they would derive by relying
only on their individual estimate. However, if bidders compete independently
from each other they have access only to their own sample observations.
Hence, by relying only on the information available ex ante, each bidder
would make a bigger estimation error (between — 3,400 and + 4,000 m?).

If a bidder relies upon his piece of information only, and fails to take into
account that the winner is the one who is most likely to have under-
estimated the surface of lot B (higher unit cost) then he may submit too low
a bid. Hence the bidder with the most optimistic information ex ante may
experience losses ex post.”

Lack of experience® is sometimes considered a plausible explanation for
bidders’ inability to anticipate the information coming from ‘winning the

~

Kagel and Levin (2002) discuss experimental evidence showing that the magnitude of the winner’s
curse typically increases with the number of participants in sealed bid, common value sale auctions.
The explanation rests in the increased level of competition and the higher likelihood that some bidders
rely on private information (i.e., signals about the value of the object) which is far away from the ‘true’

common value.

@

See again Kagel and Levin (2002). In particular, throughout the chapter we assume that ‘experienced’
means being both aware of the winner’s curse and better informed, ‘less experienced’ being not so well
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auction’. Consider, for instance, how PROPER’s bidding strategy may differ
from the one adopted by CLEANFAST. The latter has a long experience in
similar contracts, whereas PROPER is little less than a novice in the pro-
curement market. Even if the two firms had access to very similar infor-
mation about the current contract and were not to differ much in terms of
intrinsic efficiency, CLEANFAST would be able to integrate its current
information with past evidence. More precisely, CLEANFAST, having
been in the same market for, say, ten consecutive years, is able to construct
an informative time series that contains the realized demands for type-A
and type-B surfaces.” Hence, any piece of current information can be
evaluated by integrating it with past observations. PROPER, instead, has
to rely on its current information only. In order to reduce or avoid
overbidding altogether, thus fine-tuning its bidding strategy, PROPER
should know something about CLEANFAST’s time series. In the next
section, we will investigate more in detail what auction format may
facilitate PROPER’s learning process.

The inability to anticipate the effects of the winner’s curse due to lack of
experience may produce an even more dangerous outcome for the buyer.
Suppose that more efficient suppliers are more likely to be experienced
bidders because, say, they have participated and have been selected as
contractors in previous procurement contracts. Hence, they are more likely
to anticipate the effects of the winner’s curse and bid more cautiously. If, for
symmetric reasons, less efficient suppliers are more likely to be inexperienced
and, thus, more prone to suffer from the winner’s curse, they may end up
bidding more aggressively than experienced suppliers. As a result, the
competitive process may not allow the buyer to select the most efficient

informed but aware of the winner’s curse, and ‘inexperienced’ being both unaware of the winner’s curse
and poorly informed. Accordingly, we argue that an experienced bidder (i.e., CLEANFAST) is expected
to slightly underbid, a less experienced bidder (i.e., CHIEF) to underbid, and an inexperienced bidder (i.
e., PROPER) to overbid. Then, our explanation of underbidding-overbidding depends on our definition
of experience. For example, despite the availability of a long time series concerning previous awarded
contracts, a very well informed bidder may wrongly use the data by not adjusting his bid upwardly for
the winner’s curse, thus overbidding. We could refer to such a bidder as being naive. Alternatively a
supplier, with very little information and no experience in performing a procurement contract, may
underbid since he might have come to know about the possibility of the winner’s curse from other
sources, rather than personal experience, and adjust his bid accordingly. We could refer to such a bidder
as being rational. However, we are fairly confident that our definition of experience is plausible and
useful to explain underbidding-overbidding in procurement practice.

In our illustrative example, an unpredictable, period-specific shock affects the demand for cleaning
services. Thus observing the realized demand over 10 years certainly helps CLEANFAST form a better
idea about, say, the variance of the shock.
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contractor. As we will see in the next section, the buyer can minimize the
occurrence of a ‘bad selection” by designing a competitive process that
allows less experienced suppliers to learn from more experienced suppliers’
bidding behaviour, that is, to enrich their poor initial information about the
common component with more experienced competitors’ information
revealed through the bidding process.

We conclude this section by observing that overbidding, that is, submitting
too low a bid, can also be due to a strategic choice. Suppliers in financial
distress, while struggling to remain in the market, may be tempted to offer
particularly low prices to win the contract. They may aim at renegotiating
better conditions once they have started performing the contract. This phe-
nomenon, extensively studied in Chapter 13, has obviously nothing to do with
aggressive bidding originated by lack of awareness of the winner’s curse.

6.3. Costs and benefits of information circulation:
choosing the competitive tendering format

The previous section has drawn a competitive environment in which two
competitors, PROPER and CLEANFAST, rely on considerably different
experiences. Moreover, the simple fact that PROPER considers CLEAN-
FAST an ‘expert’ in the market may induce the former to believe that any
positive information about the current contract (low estimated unit cost)
makes it more likely that CLEANFAST has received positive information as
well.'
buyer would benefit from adopting a dynamic, rather than a sealed bid
tendering format. The latter would certainly leave inexperienced and poorly
informed bidders such as PROPER fully exposed to the risk of overbidding.
Why? The simple, almost obvious, reason is that such a bidder would have
to rely on his very limited information and experience to make a fairly
complicated inference on the ‘true’ demand for the cleaning service.

How would PROPER’s bidding behaviour be affected by a dynamic

This situation captures a broad set of circumstances in which the

format From the discussion in section 6.2.2 we observe that the

1% This is a rather simple way of introducing ‘affiliated’ information among bidders. Affiliation is a
particular form of statistical correlation. In their seminal paper on auctions with affiliated
information, Milgrom and Weber (1982) show that the seller (the buyer in procurement) benefits
more from an English than from a sealed bid, second-price auction.

"' The dynamic format we consider here is not an English (reverse) auction, rather a descending clock
auction in which the price is exogenously lowered by using a clock at a speed, say, of 0.5€/sec. Bidders
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minimum price PROPER would be willing to bid, including a mark-up,
is €45; above that price the bidder would expect non-negative profits, if
it were to win the contract. Let us imagine the following scenario. Prices
start at €70 (reserve price) and are gradually lowered. Suddenly, and
unexpectedly, NODIRT Ltd, another expert in the market, quits the
auction. This event becomes a very useful source of information to

PROPER that has to revise upwards the expected cost for undertaking

the contract. It is now likely that PROPER will not be willing to remain

active if the price goes below, say, €55.

Information production during the auction helps bidders revise their
estimates of the common component. In doing so, they may avoid
becoming victims of underbidding when adjusting for the winner’s curse
(this is the case with CHIEF) or overbidding when relying only on their
estimates of the common component (this is the case with PROPER).
More confident bidders bid more aggressively than in sealed-bid formats,
thus benefiting the buyer through a lower awarding price. Moreover, the
winner discovers more frequently ex post that the cost of serving the
contract is no higher than his ex ante estimate. Hence, it is less likely that
the contractor will look for opportunistic cost-reducing actions that
would undermine the quality of the service.

But what about the possible drawbacks of a dynamic format? There exist
indeed two sources of concern for a buyer when opting for a dynamic
auction.

1. Information circulation may increase the risk of collusion, especially in
auction for multiple contracts (objects). Indeed, bidders can exploit the
openness of the auction format to send signals (through prices) to each
other in order to coordinate. Moreover, dynamic auctions allow
members of a bidding ring to detect deviation from a collusive scheme
and punish deviating bidders."?

2. The transparency and the openness of a dynamic format may induce
some bidders to adopt bidding strategies (i) to conceal their information
to rivals or, to the other extreme, (ii) to bluff, that is, to deceive rivals.
The kind of strategies in (i), sometimes described as a ‘snake in the grass’,
are more likely to take place in those dynamic formats in which the pace

are considered active as long as they keep a light switched on. Switching off the same light implies that
the corresponding bidder has irrevocably quit the auction. The contract is awarded to the last active
bidder at the price the last bidder quits the auction. See section 6.5 for more on the properties of both
the English (reverse) and the Japanese formats.

12 These issues are dealt with in depth in Chapters 14 and 15.
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at which prices evolve over time depends entirely upon bidders’ activity.
A slow-moving bidding process may produce little valuable information
and may result in an excessively long auction. Strategies in (ii) may take
the form of jump bidding.’'> This is the situation whereby a bidder
submits a very low price early in the contest which is meant to ‘persuade’
competitors that he is in a position to get the contract at a very low price,
thus deterring further competition.

The discussion developed so far leads us to the following

Practical conclusion 1

The buyer should prefer a sealed bid tendering procedure over a dynamic auction when

e the common component in the production costs is believed to be small or not very
uncertain;

e bidders are likely to have relatively similar information about the common cost
component.

The buyer should prefer a dynamic auction when the common component in the pro-
duction costs is believed to be substantial and uncertain and it is reasonable to expect that
bidders possess different, though linked, pieces of information and/or experience on the
common component.

Adopting a dynamic format does not automatically solve the problems of
underbidding and overbidding. The openness of the auction format is a
necessary condition for some learning to take place. However, other aspects
of information circulation during the auction are likely to affect bidders’
learning process and, consequently, the extent to which underbidding or
overbidding arises. In order to illustrate this last point suppose that a
dynamic auction is used with a fixed-end rule. That is, the bidding process
cannot last more than, say, two hours. In this environment, if bidders are
allowed to raise discounts (or lower prices) by small amounts (ticks), they
may opt for a snake-in-the-grass strategy. Experienced bidders may have a
special interest in doing so in order not to disclose their information to less
experienced or poorly informed bidders. Hence, bidding activity may
become more ‘lively’ only in the last handful of minutes, thus leaving little
time to inexperienced bidders for learning about the common component.
However, if the auction end were extensible, the outcome might change
substantially. Suppose that the auction has an initial duration of 2 hours,

13 See, for instance, Fishman (1988) and Avery (1998).
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but ends only if during the last ten minutes no price offer is received.
Otherwise, it is extended by another ten minutes and so on until no bid is
eventually submitted. Such a simple modification of the design might
considerably affect the evolution of the bidding process and, consequently,
the amount of information circulation during the auction.

Whenever the buyer is concerned with information production, she can
take other actions that may be at least as effective as the appropriate choice
of rules for a dynamic format. The buyer could actively gather and publicly
release as much information as possible on the common component before
the auction starts. The reserve price, for instance, may provide a useful
benchmark cost to the bidders. If the procurement contract is split in several
lots, uncertainty could be reduced by setting a separate reserve price for
each individual lot."* More generally, in the effort of mitigating uncertainty,
the procurer should include in the contract, and in the auction design, as
many important aspects related to the market as possible. Together with the
duration of the contract, the buyer can specify the geographical areas where
the contract applies, maximum and/or minimum quantities to be supplied
and any other aspect helping bidders properly evaluate the cost of the
contract. This discussion leads us to

Practical conclusion 2

When uncertainty about the common component is believed to have a great impact in the
bidders’ production costs, the buyer should provide bidders with as much relevant infor-
mation on the contract as possible.

6.4. Streamlining dynamic auctions

If allowing suppliers to observe and learn from each other’s bidding
behaviour is considered important, a dynamic auction should be preferred
to sealed bid tendering. Learning takes time, however, and so do dynamic
auctions. The higher the number of rounds in a multi-round auction, the
more time to think is left to bidders between the rounds, the more bidders

' In our example of contract for cleaning services, there would be a reserve price for type-A surfaces and
a different one for type-B surfaces.
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can learn from each other’s bids and the more likely it is for participants to
avoid underbidding or overbidding, but the longer is the auction.

Long-lasting auctions, however, may substantially increase organizational
costs for running the bidding process and wages/fees of the specialized
personnel working on behalf of suppliers. If the buyer organizes a high
number of auctions per year, it may be unfeasible to have many auctions
running for a very long time at the same time. These considerations apply to
standard dynamic formats as well as to online dynamic auctions. The latter
have become increasingly more widespread, since in many instances they
have proved to be a flexible and powerful way to conduct procurement
activity. They allow auctions to take place while bidders are located in dif-
ferent places, thus inducing higher participation. However, the extensive use
of new information and communication technologies to auctions may have
played a crucial role in stretching auctions length.

We can summarize three main drawbacks associated with ‘long dynamic
auctions. We will then discuss how the buyer can overcome such problems
by keeping the auction length under control.

Information circulation and collusion

Collusion can be sustained more easily in a dynamic auction for a single
contract rather than in a sealed bid tendering since members of a bidding
ring may punish immediately a defecting bidder. In the case of multiple
contracts, bidders may also use bids as communication devices. In general,
the longer a dynamic auction the easier coordination among bidders since
they have a higher number of opportunities (e.g. in the various rounds) of
agreeing on the allocation of contracts.

Bidders’ psychological costs during the auction

Long-lasting auctions may be psychologically exhausting for participants,
even when they are experienced and skilful.

Costs of specialized personnel

Public procurement activity typically contemplates the presence of an
awarding committee'” that is in charge of the regularity of the auction

5 This is, for instance, the case in Italy.
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procedure. Should a dynamic auction be too long such costs would increase
as well as the costs of personnel specifically dedicated by the participants to
the auction. This last point could make the auction too costly for some
bidders, who may choose not to participate.

6.5. Shortening multi-round descending auctions

In this section we present and discuss a few dynamic formats among those
most commonly observed in practice, and we suggest how their length
could be kept under control. To concentrate on the main ideas we focus on
the design of auctions with a single supply contract.

6.5.1. Multi-round descending auctions

Multi-round auctions are a combination of dynamic and sealed bid formats.
They are normally run online by using an e-platform. At each round,
and within a specified time interval, participants submit their offers to the
system secretly, without knowing whether or not other bidders have made
an offer. In order to be considered valid, bids have to be below a pre-
determined price level. In the first round, the threshold is the buyer’s reserve
price. In subsequent rounds, the threshold may be each participant’s bid
submitted in the previous round minus a fixed amount, or tick. Alter-
natively, the threshold may be the same to all bidders and equal the lowest
price submitted in the previous round minus the tick. In order to be
considered active participants, bidders have to submit a valid bid at each
round. If, at some round, they fail to submit a valid bid they can no longer
bid.

At the end of each round, the buyer publicly reveals all valid offers
keeping bidders’ identities anonymous. Hence, each participant knows the
whole set of valid offers but does not know who offered what. The auction
ends when only one valid bid is received. This is the awarding price and the
winning bidder is the participant who submitted the last valid bid. It is easy
to see that this set of rules also comprises, as a special case, the English
(reverse) auction in which the validity rule requires any bidder to outbid the
standing lowest bid.

Since the number of rounds is undetermined the auction can be lengthy
enough to let information circulate, thus favouring the learning process
which helps mitigate problems related to the winner’s curse. If delegates are
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under pressure, pauses between rounds can lower the risk of bidding mis-
takes. However, the auction can turn out to be too long, simply because the
last two active bidders may decide to slow down the pace at which the
auction evolves by submitting at each round bids just below the validity
threshold. Moreover, if participation is costly, inexperienced and poorly
informed bidders may be deterred from entering if they believe that more
experienced and better informed ones will sooner or later outbid them.
Tacit collusion may also arise since bidders can use prices to send signals to
each other, although collusion-via-prices becomes more feasible to bidders
in multi-lot (or multi-contract) dynamic auctions than in the single-lot (or
single-contract) version.

6.5.2. How to shorten multi-round descending auctions

When length is a relevant concern, there are three possible ways to shorten
the auction; they are not necessarily incompatible with each other.

6.5.2.1. Maximum number of rounds or fixed-end rule
One way to keep the auction length under control might be to introduce a
maximum number of rounds, or to announce a fixed-end rule in an English
(reverse) auction. Suppose the number of rounds is fixed ex ante. This
choice is mainly driven by considerations concerning organizational costs,
the nature of the contract being procured, the nature of the information
possessed by participants and the risk of collusion among them.

The winner is the bidder submitting the lowest bid at the final round or at
any previous round if there is no further lower bid. Due to the fixed number
of rounds, auction length is now under full control. Moreover, the presence
of a last round may increase the amount of uncertainty that favours par-
ticipation by small suppliers, since they may think that if they can make it to
the final sealed bid round they might have a chance to win the contract.
However, information circulation is likely to be seriously undermined by
the fixed-end or the last round effects. When bidding behaviour reveals part
of the bidders’ information about the uncertain common component,
bidders may be tempted to behave like ‘snakes in the grass’ until the very
last round of the auction in order to limit competitors’ learning. In doing
so, they transform de facto a multi-round dynamic auction into a (one
round) sealed bid format. If uncertainty about the common component,
and thus the risk related to the winner’s curse, led the buyer to choose a
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dynamic auction, the adoption of a fixed number of rounds or a fixed-
end rule may jeopardize the buyer’s goal and worsen the winner’s curse
itself.

6.5.2.2. Increasing the tick size in the validity rule
Since a fixed number of rounds is most likely to be a counter-productive
solution when the winner’s curse is a serious concern, the buyer may opt for
increasing the tick size in the validity rule in order to speed up the bidding
process, thus shortening the auction. Although the auction length is not
under full control bidding can be rather fast: the greater the tick size the
faster the auction. Participation by small suppliers may become more dif-
ficult since they are likely to be systematically outbid by bigger ones.
Observing bidders’ quitting times provides other participants with useful
information. The accuracy of the learning process, however, decreases with
the tick size. Suppose that the tick size is equal to A. Then a bidder, who has
submitted a valid bid b(#) at round t, and who does not submit at round
t+ 1, reveals a less precise information about his experience and/or private
signal on the common component than when the tick size is smaller, say, A/2.

6.5.2.3. Anglo-Dutch

A third way to shorten a multiple round auction is its Anglo-Dutch
modification. The Anglo-Dutch auction was first proposed by Paul Klem-
perer'® to favour participation and deter collusion in the UK spectrum
auction. Though keeping the auction length under control was not the
major concern of the original proposal, the format has a natural connota-
tion in this sense. The main innovation consists in interrupting the auction
when only two bidders remain and calling a final sealed bid round between
them. Thus if at some round only two valid bids are received, then the next
round becomes the last one. The bidder submitting the lowest price at the
last round is awarded the contract and receives a payment equal to his own
bid.

The number of rounds is undetermined until only two bidders remain in
the contest. The final round prevents lengthy auctions caused, possibly, by
the two ‘strongest’ (that is, better informed and/or more experienced)
bidders. The possibility of making it to the last stage may induce the par-
ticipation of ‘weak’ bidders (i.e., poorly informed and/or more inexper-
ienced), which may enhance competition and lower the risk of collusion.

16 See Klemperer (1998, 2004).
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Moreover, if the tick size is relatively small, the learning process throughout
the auction may be rather accurate. The auction may nonetheless remain
lengthy.

Based on the above considerations, we are able to formulate.

Practical conclusion 3

To shorten the time length of a multi-round descending auction the buyer may adopt the
Anglo-Dutch modification with a moderate tick size. If auction length is the biggest concern,
the buyer may further increase the tick size.

Do not specify a fixed number of rounds.

We conclude this discussion with a warning. Although shortening a
dynamic auction may be a desirable outcome for the buyer, observing a
short auction is not necessarily ‘good news’ for the buyer. Short auctions
may result from some bidders being very aggressive early in the auction in
order to intimidate their rivals and force them to quit. This is the so-called
‘jump, or pre-emptive bidding’ phenomenon that some bidders may adopt
to discourage rivals. A successful jump bidding’ reduces the auction length,
but limits the extent to which learning takes place since most participants
quit just for fear of being unable to compete against jump bidders. To limit
the occurrence of such a phenomenon, the validity rule can be changed to
include both an upper and a lower threshold for a bid to be considered
valid. If the interval is not too narrow the auction could still be quite fast,
while the speed would remain under control to promote learning and
competition.

6.6. Faster dynamic auctions

We now consider three additional auction formats that have recently caught
the attention of researchers and practitioners alike.

6.6.1. Descending clock auction

The online version becomes a button auction. The buyer starts from a high
price which is decreased continuously. In order to remain active participants
have to bid continuously. Depending upon the rules, this may happen either
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by keeping the assigned button pushed until a bidder decides to drop out, or
by pushing it at the start of the auction and a second time to signal the exit.

Each bidder knows at any time how many rivals are still in the auction,
although participants’ identities are normally kept anonymous. The auction
ends when only one bidder remains; he is awarded the contract at a price
equal to the one at which the last bidder has quit (see also Chapter 9).

The buyer has full control on the speed at which the price decreases;
hence the bidding process may end very quickly. Since bidders can observe
the exact prices at which rivals quit the learning process is, in principle,
very accurate. However, if the speed is high, and the auction short, the
specialized personnel bidding on behalf of interested companies may find
themselves under strong time pressure and the probability of mistakes may
increase considerably.

As in the case of multiple round and English (reverse) auctions with no
predefined length, weaker bidders may be discouraged to participate and
competition may be softened. It is also difficult to implement a descending
clock format electronically by using Internet. Slow connections, analogous
to the ones emerging in the e-Bay last minute bidding, may create legal
problems. These are partially solvable by making time discrete, that is, every
t minutes the price goes down by a tick diminishing in size; and by offering
bidders a limited number of waivers they can use to interrupt the clock for
some minutes (like ‘“Time-outs’ in basketball) to think or communicate with
headquarters about the developments in the auction.

The descending clock format may appear difficult to implement for scoring
auctions of complex goods/services contracts where a thermometer, mea-
suring the quality dimension, has to be lowered together with the price of the
contract. However, the thermometer can represent directly the score, without
the exact specification of how the score (price/quality ratio) is achieved.

Practical conclusion 4

In order to reduce the risk of bidding mistakes in a descending clock auction the buyer may

modify the format in a series of dimensions, not necessarily incompatible with each other:

1. introducing a pause after each exit;

2. making exit revocable for a limited number of times;

3. introducing a number of waivers, that is, allowing bidders to be inactive for a limited
period and to come back at a lower price;

4. decreasing price by using discrete ticks.
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Practical conclusion 4 (163) provides some guidelines to correct the main
drawbacks of the descending clock format.

6.6.2. Survival auctions

The survival auction is also organized in multiple rounds.'” The number of
bidders remaining active from one round to the next one is determined
according to the so-called ‘survival rule’. This keeps under full control its
time duration. More precisely, at each round participants submit sealed bid
tenders. A bid is considered valid if it is lower than a certain threshold: at
the first round, this threshold is the buyer’s reserve price; from the second
round onwards the threshold is the highest bid submitted in the previous
round. At each round, the buyer only announces the highest submitted bid
and the bidder having submitted that bid is excluded irrevocably from the
auction, while all other ‘surviving’ bidders proceed to the next round. Thus
if N is the number of participants, the auction lasts N—1I rounds at most.
The winner is the last surviving bidder who is awarded the contract at a
price equal to the bid of the last excluded participant.

Since the number of rounds has an upper bound'® of N— 1, the auction
length is under full control. Moreover, adopting a ‘wait and see’ strategy by
submitting a bid marginally lower than the highest admissible one may be
too risky. Indeed the most ‘cautious’ bidder would be irrevocably excluded
from the contest.

Surprisingly enough, the strategic properties of the survival and the
descending clock auctions are exactly the same.'” Hence if the online ver-
sion of the descending clock auction cannot be implemented because of,
say, poor Internet connection among the participants, the buyer can safely
adopt the survival design. In some countries, however, the survival auction
may raise legal problems.

6.6.3. Two stage sealed bid tendering

This is an extreme case of survival auction in which all bidders, except those
who submitted the two lowest prices, are excluded after the first round. The

17 See, for instance, Fujishima, McAdams and Shoham (1999) and Kagel, Pevnitskaya and Ye (2004).

'8 The actual number of rounds could, in principle, be lower than N—1 if at some round two bidders
submit the two highest offers, in which case both of them are excluded.

9 The reader interested in the analytical details is referred to Fujishima et al. (1999).
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Table 6.6. Submitted discounts in a two-stage sealed bid tendering

Rounds Bidder 1 Bidder 2 Bidder 3 Bidder 4 Bidder 5
10% 8% 13% 15% 18%
2 20% 22%

two surviving bidders challenge each other in the second and final round.
Such a design reduces the time length to a minimal number of sessions, a
lower number of rounds being feasible only if the auction format is lowest-
price sealed bid. Although the two-stage sealed bid tendering has been used
in a variety of situations,*® it is only recently that some of its properties have
been understood. In particular, the two-stage tendering generates the same
expected revenue of an English (reverse)*' auction when bidders’ private
pieces of information about the cost of the contract are (statistically)
correlated. The two-stage tendering may also be coupled with ‘Indicative
Bidding’.** This variant is frequently used for the sales of assets: participants
are first asked to provide non-binding indications on their willingness to
pay and then, on the basis of such information, the auctioneer selects a
subset of bidders for the second and final sealed bid stage in which bidders’
offers are binding.

Due to its potentials for practical applications, we conclude this chapter
by illustrating in table 6.6 a one-object, two-stage sealed bid tendering
with five participants. Bidders submit discount percentages with respect to a
reserve price. Figures in the upper row are bidders’ discounts at the first
stage. The discounts of bidders 4 and 5 are the highest, so they proceed to
the second round. As explained above, the two highest discounts are not
disclosed at the end of the first round, whereas rejected bids are publicly
announced. This information could be useful to bidders 4 and 5 in the next
round. At the second stage, they cannot lower their first-round discounts.
In our example, offers from bidders 4 and 5 at the second stage are
valid only if higher than, respectively, 15 per cent and 18 per cent. Bidder 5
is awarded the contract at a 20 per cent discount of the reserve price
(table 6.6).

The above discussion leads to our final.

** One noticeable example is the privatization in Italy of the formerly state-owned industrial
conglomerate ENI.

2! The technical details are in Perry, Wolfstetter and Zamir (2000).

*? See Ye (2006).



166 G.L. Albano, N. Dimitri, R. Pacini and G. Spagnolo

Practical conclusion 5

When both winner’s curse and time length are strong concerns, the buyer may favour the
two-stage sealed bid tendering format. When length is a milder concern, the buyer may use
the survival auction.

Bibliographical notes

The first (field) evidence of the winner’s curse traces back to Capen, Clapp
and Campbell (1971). The theory of optimal bidding behaviour in pure
common value auctions was pioneered by Wilson (1977). Milgrom and
Weber (1982) provide the most general framework to analyse standard
auction formats. Their model introduces the concept of ‘affiliated’ infor-
mation and admits, as special case, both the private value and the pure
common value models. Krishna (2002) is an excellent textbook with an up-
to-date analytical treatment of auction theory.

The bridge between auction theory and market design is explored by both
Milgrom (2004) and Klemperer (2004). Auctions are also increasingly
studied in laboratories. A thorough introduction to the experimental lit-
erature on common value auctions and the winner’s curse is provided by
Kagel and Levin (2002).

Many of our ideas on how to shorten auction length are inspired by
Milgrom (2004) and by other reports written by the same author about the
design of the Federal Communication Commission (FCC) spectrum auc-
tions in the United States.
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7.1. Introduction
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A buyer always has the choice to procure a good or service with a single
contract or divide it into several contracts. On the one hand, large firms and
centralized public procurement agencies often find it optimal to divide
supply into smaller, local lots because of the transportation costs linked to
geographical dispersion. On the other hand, complementarities between
different parts of the contract would suggest advantages from bundling
them. But the division into lots has other important effects. By specifying
the size of each lot, the division of a supply contract determines which
potential suppliers have sufficient capacity to participate in each separate
competitive tendering (for at least one lot), and which do not. By influ-
encing participation, the division into lots has an important impact on the
participants’ behaviour and on the final outcome. The division into lots also
determines how a procurement contract can be ‘split’ among potential
competitors, hence how easy it is for bidders to achieve and sustain implicit
or explicit collusive agreements to share the supply at inflated prices.
Existing economic analysis provides only limited guidance when it comes
to deciding the number of lots into which a supply contract should be
divided, and deciding about their sizes. The reason is that standard text-
books usually consider cases with a fixed number of objects." Still, two main
prescriptions emerged from the literature:
1. The number of lots should be smaller than the expected number of
participants

We would like to thank Gian Luigi Albano, Francesco Busato, Nicola Dimitri, Federico Dini, Gustavo
Piga, Tommaso Valletti, Marina Venzo and all the Consip staff for valuable suggestions and help.
! See, e.g., section II in Auction Theory, Krishna (2002), or part II in Milgrom (2004).
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Some competition authorities and procurement agencies use this as a
simple rule to prevent bidders from colluding by sharing the lots.> This
rule is indeed useful, but one should not forget its limits. The suppliers’
ability to sustain collusion is not always positively affected by a higher
number of lots. And even if the number of lots falls short of the number
of bidders, collusive agreements may be implemented through rotation
schemes, especially in procurement, where tendering processes are
typically organized often and regularly. Moreover, since many firms
operate in more than one market, collusion can be sustained by multi-
market sharing agreements. Collusive gains can also be shared by taking
turn to win procurements, or through side transfers, such as
subcontracting: firms could agree on the winning firm in advance and
on the condition of subsequent subcontracts to the others. There are
definitely tendering processes in which the technical aspects of supply
require a very large number of lots, which makes it impossible to follow
the rule described above; as we will see, in those cases a large number of
lots may even hinder collusive behaviour (see section 7.5).

. Define at least one lot more than the number of incumbents and reserve it to

new entrants

This precaution may promote participation of new bidders, and thus
foster competition. It was a crucial feature of the British UMTS auction
held in 2000.> At the beginning only four licences were envisaged.
However, the market was shared by exactly four incumbents, such that a
one-lot-each outcome was plausible. ‘Weaker’ rivals would have been
discouraged from entering the tendering process, and a share-the-market
non-competitive outcome was likely. Therefore, a design with five
licences instead of four was chosen, where each bidder was allowed to win
only one licence. Moreover, the most valuable licence was reserved to new
participants to encourage the entry of weaker bidders. As a consequence,
many more than five bidders participated, and even though the new
bidders had practically no chance to win any other than the most valuable
licence, their bids increased competition (as thus, prices) on other
licences, too. The tendering process was a success and let the UK
government raise around £23 billion.

Beyond those two basic rules, the discussion so far has not clarified how

to choose the right number and size of lots. Even when both rules are

% These follow a general suggestion offered by Klemperer (2004).
* See Binmore and Klemperer (2002).
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simultaneously satisfied and all technical and geographical constraints are
taken into account, the procurer usually retains substantial freedom in
choosing the number and size of lots. Depending on whether the buyer is a
private firm or a public authority, the focus of the procurer may be on low
prices and/or an efficient allocation, the latter meaning that those firms that
have the lowest cost to supply a good or service should do so. The division
into lots should serve those goals. The task is complicated because changing
the division into lots not only changes the strategic behaviour of the par-
ticipants in each single tendering process; it also affects the incentives of
firms to participate in the competitive tendering and determines the scope
for collusive agreements.

Another important issue is the level of market competition in the long
run, which is not so obviously related to the one reached in a single ten-
dering process. In certain sectors, particularly when the procurer represents
a large fraction of total demand, maximizing competition in the short run
might have negative effects on the level of competition in the long run.
Current tendering design may affect the entry or exit of firms from the
procurement market and, consequently, it may affect the number of par-
ticipants in future tendering processes: strong competition today may,
sometimes, imply weak competition tomorrow. The extreme — and worst —
case of such a future reduction occurs when the procurer ends up locked in
with one dominant supplier.

In what follows, we first discuss the optimal division into lots, taking parti-
cipation as given and assuming that bidders do not collude (section 7.2). We go
on describing two indices that help to capture the expected degree of com-
petition in the competitive procurement for different divisions into lots
(section 7.3). Then we focus on how the division into lots may affect the
trade-off between participation and risk of collusion (sections 7.4 and 7.5). In
the last parts of our article we analyse dynamic aspects of competition. We
demonstrate how repeated market contact among firms influences partici-
pation and collusion (section 7.6) and finally we point out economic condi-
tions that could lead to a situation where the procurer remains locked in with
a sole supplier, the potential consequences and possible solutions (section 7.7).

7.2. Division into lots and revenue/efficiency considerations

In this section we take the number of bidders as fixed and assume that they
do not collude. Under those assumptions we review what economic theory
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suggests concerning the division into lots. In our discussion we focus on
the case that all individual lots are being procured by a procedure where the
lowest bidder is awarded the contract and pays what he bid. This is the
standard procedure in public procurement. Of course, the procurer could
make use of more sophisticated rules that — for example — involve package
bidding. For those issues we refer the interested reader to Chapters 8 and 9.
In order to analyse the question of optimal division into lots it is
important to specify the goal of the procurer: this could be either the
minimization of procurement cost, or achieving an efficient allocation (i.e.,
awarding the lots to the lowest cost firms), or some combination of both.
Sometimes those two objectives coincide, sometimes there is a conflict
between them. We will explicitly mention whenever the latter is the case.
In the economic literature the division into lots is being analysed from
two different perspectives: some authors focus on the question whether to
bundle contracts or to sell them separately, others characterize the optimal
division into lots. Tendering rules resulting from the latter approach are
much less standard than the implications from the first question.” In the
following we first focus on the decision whether to bundle several lots (and
if so which ones) or to procure them in separate tendering processes. When
deciding the number and configuration of items the buyer should consider
the following issues:
1. The cost structure of firms
The most important reason to bundle several lots is to exploit synergies in
production. Consider, for example, the procurement of (manufacturing
and installation of) furniture for two nearby office buildings. A firm that
furnishes both buildings certainly has a lower cost of doing so than two
separate firms that furnish one building each. The reason is that many
tasks have to be accomplished only once, independently of the order’s
size. However, if both contracts were being procured simultaneously but
in separate tendering processes a firm’s cost of providing one contract
would depend on whether it is also awarded the other one. This exposes a
firm to a high risk in the bidding process: if it bids lower than its cost for
the single contract in one competitive tendering (speculating that it
will be successful also in the other one), it may nevertheless end up being
awarded only one contract — at a bid that is lower than its actual
production cost (for more detailed clarifications on the ‘exposure

* Optimal multi-object tendering processes are analysed by Armstrong (2000), Avery and Hendershott
(2000), and Jehiel et al. (2003).
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problem’, see Chapter 8). A conservative bid (i.e., higher than the
production cost for the single contract) guarantees a positive profit also if
the firm wins only one tendering process. However, the chances to win are
rather low if other firms bid aggressively in order to exploit synergies.

Example 7.1

Consider two parallel competitive procurements for two lots, 1 and 2.
Bidder A has production cost of €10 for each lot, 1 or 2, whenever he is
awarded only one of them. If he is awarded both, he can exploit synergies in
production which lowers his production cost to €15 for both lots together.
Now suppose that firm A faces the competition from firm B, which is
known to place a bid of €8 on lot 1 but will not bid for lot 2, and firm C that,
with a probability of 50 per cent places a bid of €10 on lot 2, and with a
probability of 50 per cent it places a lower bid, say €5 on lot 2. In this
situation firm A can only make a profit from those tendering processes if it is
awarded both lots since the price for each one will be lower or equal to €10.
Thus, firm A is ‘forced’ to run the risk of bidding below its cost for lot 1
(i.e., place a bid slightly below €8 to win against firm B). In these kind of

situations, bidders may be induced to bid too cautiously or not to participate.
The basic problem here is that if complementary lots are being procured

in simultaneous tendering processes, a bidder cannot assure that he will be
awarded those lots that guarantee a lower joint production cost than
the sum of the single lots. Thus, if the number of bidders is not affected by
the bundling decision, those lots should be procured in a bundle.

2. The number of bidders

Even without synergies in production, if there are only few bidders
competing for several lots, competition among them can be increased by
bundling the lots.® Let us illustrate this point by the following example:
There are two lots, lot 1 and lot 2 and two bidders, firm A and firm B.” As
pointed out at the beginning of the paragraph firms do not collude. Firm
A’s production costs are €1 for lot 1 and €10 for lot 2. Firm B’s
production costs are €9 for lot 1 and €1 for lot 2. To make the exposition

> This problem is discussed in much detail by Milgrom (2004).

¢ See Palfrey (1983) and Chakraborty (1999).

7 This may represent a market with two stronger firms and other inefficient firms, whose presence does
not affect the degree of competition in a substantial way.
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simple we assume that both firms know the other’s cost structure. It is
easy to see that procuring the contracts as a bundle lowers the buyer’s
procurement cost: in separate tendering processes the price to be paid for
lot 1 is €9, and the price of lot 2 is €10. Thus, the total procurement cost
is €19 if the contracts are procured in separate tendering processes. In
this case firm A would produce lot 1 and firm B would produce lot 2. If
the bundle is being procured, the buyer would pay €11 for both, and firm
B (the firm with the lower total cost) would supply both lots.

This example illustrates an important trade-off: bundling the two
contracts in one competitive tendering increases the competition among
the bidders and therefore lowers the price to be paid by the procurer.
However, the allocation that is reached in the bundle tendering process is
not efficient: the firms’ total production cost would be minimized by
awarding the first lot to firm A and the second one to firm B, as it
happens in the two separate tendering processes. This example illustrates
a general principle: in the absence of synergies, separate competitive
procurements allocate efficiently, whereas bundling may allocate
inefficiently, but decreases the price to be paid by the buyer if there are
only few bidders. If there are many firms competing for both lots,
separate sales are more profitable.”

. The degree of heterogeneity of participants and aftermarket trade

Often potential providers of goods and services include large firms that
are able to provide multiple products and small firms that can only
provide a part of the goods and services to be procured (due to capacity
constraints or because they are specialized). If this is the case, bundling
may exclude certain firms from the competitive procurement. The issue
of lot division and participation is discussed in detail in section 7.4. Here
we discuss only the case where after the tendering process subcontracting
takes place regularly at negligible costs among the firms, so that bundling
does not exclude small firms from production, although it excludes them
from the actual tendering process.

Again we observe a trade-off between revenue and efficiency: bundling
the lots generally does not hurt from the revenue perspective in the
presence of efficient aftermarket trade.” The reason is that large firms
anticipate the additional expected cost savings from subcontracting parts
of the project to small firms in their bids. Thus, the existence of small

8 This follows results by Palfrey (1983) and Chakraborty (1999).
° In the sense that many smaller firms are in the market.
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low-cost firms lowers the price although they are not able to bid in the
competitive tendering. The price paid for the desired goods and services
by the procurer may actually be lower than the total price paid in separate
competitive procurements, depending on the resale procedure used in the
aftermarket. However, since subcontracts usually do not reallocate the
items in an efficient manner, the items should be sold separately in case
efficiency is the main goal.'

However, when considering this point one has to analyse carefully the
incentives of large firms to delegate parts of the project to small firms:
they might well have an incentive to drive small firms out of the market
in order to face less competition in future tendering processes. In which
kind of market environment this is likely to happen is discussed in more
detail in section 7.7.

. Buy all distinct components as late as possible

Often an order comprises of many parts that may have quite different time
limits for delivery. Firms usually face higher uncertainty with respect to
their cost for projects that lie further ahead in time. For example the cost of
an office building is much better known to a firm if construction should
take place soon than in case construction is scheduled for some time in the
future. The reason is that prices for a variety of input factors may vary
considerably. Thus, when unbundling the lot, one should care to sell those
lots separately that have very distinct scheduled delivery dates. An excep-
tion from this rule should probably be made if there are strong com-
plementarities between two projects with different delivery dates.

Practical conclusion 1 (Lot division)
o Bundle those lots where strong synergies in production/provision are expected (due to
production procedures, transportation cost, etc.).
o If you focus on revenue
e Bundle lots if the number of bidders is small, and sell separately if the number of
bidders is large.
o Bundling is more attractive (i.e., less risky in terms of lost participation) if you expect
aftermarket trade among firms than if firms do not subcontract.
o If you focus on efficiency
o Divide the item into small lots if synergies play no role.

19 See Grimm (2006).
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The results suggest that dividing the procurement into many lots is more
attractive if the number of bidders is high. Roughly speaking, the reason is
that in order to achieve a low procurement cost, there needs to be sufficient
competition on each lot. Bundling is only desirable if this is not the case,
that is, if the number of bidders competing for each lot is too low, or if there
are strong synergies between contracts. In the following section we intro-
duce two ratios that may serve as indicators of expected competition in the
tendering process(s) and explain how they should be used to evaluate the
design.

7.3. The competition ratios

We propose two simple ratios as partial indices of expected competition in a
competitive procurement under different scenarios regarding the number
and size of lots in which the procurement is divided. The first we call
Optimistic Ratio, since it builds on the hypothesis that firms do not collude;
the second one, called Pessimistic Ratio, is especially meaningful if firms are
prone to implementing ‘share-the-lots’ collusive agreements as soon as
favourable circumstances arise.'’ The ratios are of course to be computed
before the tendering process takes place, when the expected number of
participants is still an estimate and the tendering design incomplete. They
must be evaluated together to provide guidance regarding the decision how
to divide supply into lots. The competition ratios are based on the following
variables:

adjusted number of individual participants (n): this is the expected number
of individual firms in the tendering process, where each firm is counted as
many times as the number of lots for which it can bid given its capacity;

number of distinct participants (N): this is the absolute expected number
of individual firms in the tendering process. Each individual firm is counted
only once, independently from the number of lots it can bid for.'?

number of lots (L): this variable counts the number of lots the supply
contract is divided in.

"' Whether the market is highly competitive or prone to collusion should be judged according to
standard market analysis, including consideration of market history, concentration, and further
characteristics described in Chapters 14 and 15.

12 Note that the number of lots on which a firm can bid is different from the number of lots that a firm

can win.
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The Optimistic ratio, OR, is defined as the ratio between the adjusted
number of participants (n) and the number of lots (L):

OR =",

L
OR implicitly assumes that tendering process participants behave com-
petitively for each lot, without colluding or making agreements with others
to share the lots at high prices. If OR increases, the level of expected
competition is higher and vice versa. In OR, if a firm is large enough to bid
for two lots, it is counted twice in the numerator. This means that OR gives
prominence to the effect of an increase in the number of lots on the par-
ticipation decision of firms, whereas it does not take into account the
potential negative effect on the strategic behaviour of those firms active on
more lots. If the number of lots increases and there are no new entrants, OR
does not change, even though the possibilities of sharing the market

increase. On the contrary, if there are new entrants OR increases.
The Pessimistic ratio, PR, is defined as the ratio between the number of

distinct participants (N), and the number of lots (L):

PRzﬁ.
L

PR assumes that bidders have high propensity to collude; that is, that they
try to share the lots without competing for them whenever possible. As for
OR, if PR increases the expected level of competition is higher and vice versa.
Contrary to OR, PR underlies the hypothesis that larger firms behave strate-
gically in the sense that their behaviour is coordinated with the aims of sharing
lots with the other large competitors. In PR, a firm that is large enough to bid
for two lots is nevertheless counted only once at the numerator. Thus, the
index rather reflects a scenario where each firm is willing to avoid aggressive
bidding on a lot in exchange for the same behaviour from its competitors on
other lots. If an increase in the number of lots does not trigger sufficient entry
of new participants, then PR decreases.

Example 7.2

This example demonstrates the differences between the two ratios and the
nature of information they provide in terms of competition and/or collu-
sion. Consider two scenarios with the same number of lots but a different
market structure.
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Scenario 1 (High risk of collusion): Six lots and six large potential partici-
pants, each of them able to bid on all lots. At the numerator, OR counts each
firm six times, whereas PR only once: OR; = (6X6)/6 = 6, PR; = 6/6 = 1.
Scenario 2 (Low risk of collusion): Six lots and thirty-six small firms,
each one able to bid for only one lot. In this case both, OR and PR, coincide:
OR, = 36/6 = 6, PR, = 36/6 = 6.1

The optimistic ratio OR gives the same value in both scenarios since it
is not able to distinguish between the two cases (OR; = OR;). Thus, OR
is more informative when it is likely that bidders will behave competi-
tively. If bidders are prone to collusive behaviour, however, it is likely
that the six large firms in scenario 1 try to share the lots (focusing on one
lot each), whereas the thirty-six small firms in scenario 2 would still
compete heavily. The pessimistic ratio PR recognizes that the market
structure of scenario 1 is characterized by a number of firms equal to the
number of lots, assigning the value ‘1’ to it (PR; < PR,).

Practical conclusion 2 (Competition ratios)
When bidders are expected to behave highly competitively, focus more on OR. When you
suspect that bidders might try to cooperate or even collude, focus more on PR.

7.3.1. How to Read the Ratios

Complementarity The ratios measure the minimum (PR) and maximum
level (OR) of expected competition related to a given number of lots and
participants. The actual level of competition may vary between what PR and
OR suggest. So the two ratios can be considered complementary and they
should be used jointly in order to have a clear picture of the level of
expected competition depending on the tendering design.

Relativity The values of OR and PR under any given division into lots
should be compared with the values they indicate with different numbers of
lots. Given a proposed distribution of lots and related expected number of
participants, OR and PR indicate the expected competitiveness of the ten-
dering process. If it is not considered appropriate/sufficient, the number of
lots should be increased and reduced and OR and PR should be calculated
and confronted for all scenarios.

13 Factors that should be taken into account in the evaluation of collusion are discussed in Chapters 14
and 15.
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7.3.2. Limits of OR and PR

In competitive procurements where — due to technological or geographical
constraints — the expected number of bidders has to be less than the number
of lots, PR is not very informative. Thus, one should focus on OR when
analysing the competitiveness of the situation. In order to prevent collusive
behaviour, the tendering design should put small firms in a position to
trouble the larger ones. The following example illustrates that especially if
PR cannot be meaningfully used, it is also important to look at the effects of
a bundling decision in very much detail. In the situation we outline,
bundling reduces procurement cost if firms behave competitively but is a
fatal error if firms tend to behave cooperatively.

Example 7.3

Suppose there are three firms that could bid for four lots, two big firms (A
and B) that could bid for all lots, and one small firm (C), that can only bid
for one lot (but is indifferent which one it gets). The agency announces in
advance that it will not accept any price higher than €25 per lot (or,
alternatively, €50 for two lots). Firm A is quite efficient for lots 1 and 2,
while firm B is efficient for lots 3 and 4. Firms have no synergies in pro-
duction. The following table summarizes the production costs of the three
firms for each single lot and for two bundles of two lots each:

A B C
1 1 6 5
2 1 5 5
3 5 1 5
4 6 1 5
1&3 6 7 insufficient capacity
2&4 7 6 insufficient capacity

Suppose that, in order to reduce procurement cost, the agency thinks
about bundling lots 1 and 3 and lots 2 and 4, respectively. This decreases
only marginally OR from 9/4 to 8/4."* The success of bundling, however,
depends crucially on whether the two large firms behave competitively or
are likely to behave cooperatively in the bundle tendering processes

' PR increases from 3/4 to 1 but we already explained that when there are more lots than bidders PR
should never be taken into account.
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where bidder C cannot participate. If they behave competitively in both
situations, bundling indeed would lower the price from €20 (€5 per lot)
in case of four lots to €14 (€7 per lot) in case of two lots. If, however, the
two large firms behave cooperatively, the price would increase by
bundling from €20 (€5 per lot, because firm C would claim one of the
lots at any higher price) to €100 (the highest possible price accepted by
the agency on each lot)."

The example illustrates that the ratios have to be handled extremely
carefully, always having in mind the effects of bundling on participation
and the scope for collusive behaviour. Especially in situations where
bidders are rather asymmetric they might not give the right intuition,
while they provide rather useful insights if bidders are alike. We will
focus on these issues in more detail in sections 7.4 and 7.5.

7.4. Division into lots and participation

In what follows we discuss how the lot division may promote or hinder
participation. Participation is desirable since usually more intense compe-
tition leads to lower prices for the procurer (see also Chapter 6 for an
exhaustive treatment of this issue). In general we should expect a firm to
participate in the competitive procurement if its expected profit from the
tendering process is high enough compared to its bidding cost and its
outside options. Thus, the question we try to answer is: how should the lots
be divided in order to increase the expected profit of potential new bidders —
without, however, decreasing expected profits of established bidders too
much?

Most problems arise because firms are heterogeneous, and therefore have
quite different incentives to participate. Firms can be distinguished by their
size (large/small) and by whether they already have an established position
in the market or not (incumbent/entrant). In the following we discuss
several entry-promoting features of the tendering design that are important
to foster the participation of (i) small firms (that may be well established or
new to the market) and (ii) potential new entrants (that may be large or
small).

1. Small (low capacity) firms
Small firms usually do not have sufficient capacity to accomplish the

15 GSee section 7.5, for a more detailed analysis on coordination and collusion.
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entire contract on their own. Thus, by designing rather big lots, the buyer
excludes small firms from the competitive procurement. However, in
many cases the participation of small firms is desirable. Often specialized
small firms are more efficient than large firms in providing certain parts
of the project. Moreover, they increase competition on the lots they bid
on, which lowers the expected price to be paid by the procurer. Finally,
the existence of small bidders may complicate attempts by large bidders
to ‘share the pie’. Those arguments favour the division of the
procurement into many small lots.

However, keep in mind that there are several reasons not to divide
the procurement in too many lots. In the presence of complementar-
ities between lots, bidders would face the exposure problem (i.e., they
have to bid on one lot not knowing whether they would receive its
complement). Moreover, a design with multiple lots may facilitate
cooperative behaviour, and thus, may increase the price to be paid. Thus,
when dividing the procurement into many lots, this has to be done in a
smart way, accounting for complementarities and choosing configura-
tions that offer no obvious way to ‘share the pie’ (more on this issue in
section 5.3).

When considering the effect of the number and size of lots on
competition, one should account also for hidden participation, that is,
whether there are active resale markets or not. It is less severe to exclude
small bidders from the actual tendering process, if they later on have the
possibility to participate in the production process due to an active resale
market. Usually, in this case, lower cost of small bidders will be reflected
in the price, since large bidders account for the potentially lower cost of
production in their bids. Whether large firms have an incentive to
subcontract parts of the project to small firms depends on dynamic
aspects, such as the possibilities to drive small competitors out of the
market in the future by excluding them from production today. Those
aspects are discussed in more detail in section 7.7.

. New entrants and disadvantaged bidders

If among the potential competitors there are both well-established firms
and new entrants, the tendering process should be designed such that
new entrants or disadvantaged firms face a reasonable probability of
success. Even if it is expected that in the short run new entrants are less
efficient than established firms, the former should enter to improve the
procurement outcome. On the one hand this drives down the price, even
if entrants are not successful in the end. On the other hand, in the long
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run some of the entrants become experienced and thus, their
participation today guarantees fiercer competition in the future (this
relates to dynamic competition as discussed in section 7.7).

Firms that have no realistic chance to be successful, however, have no
incentive to enter the competitive tendering. Entry is costly for each firm
and will only happen if a firm faces a high enough expected benefit. As we
have mentioned in the introduction, a main prescription that emerged
from the literature is to ‘define at least one lot more than the number of
incumbents and reserve it to new entrants’.

7.5. Coordination and collusion

Collusion in procurement consists in an implicit or explicit agreement
among potential competitors to share the supply contracts cooperatively
and at prices higher than competitive ones, rather than compete for them.
Collusion therefore requires coordination among all potential competitors
on one, common sharing rule. In order to have an incentive to participate,
each member of the cartel has to receive a ‘slice of the cake’ that is being
divided; coordination is needed to decide how to divide and allocate the
shares of the contract.

Firms entering a competitive tendering may agree on the way of sharing
the procurement contract either explicitly or implicitly. Explicit collusion
means that firms communicate and agree on the way of bidding and sharing
the lots before the tendering process takes place. Implicit collusion prevails
if firms coordinate their behaviour without explicitly communicating. They
individually consider their features and those of the procurement contract,
and still reach a non-competitive outcome.

7.5.1. Number of participants and coordination

The presence of many competitors generally makes it more difficult for
firms to coordinate their actions in order to share the contract. Thus, given
the number of lots, the larger the number of participants the lower the risk
of explicit or implicit collusion.
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Example 7.4

The procurer splits the procurement contract in ten smaller lots and only
two eligible firms are in the market: the two firms may easily coordinate to
split the ‘cake’ (i.e., five lots per firm). Now suppose participation
requirements become less restrictive, so that eight more firms can partici-
pate in the tendering process: it is still feasible to split the market (one lot
per firm), but it may be more complicated for ten firms to coordinate on
who should get which lot.

7.5.2. Number of lots and coordination

Independently of the number of bidders, ‘sharing the pie” only works if each
bidder receives a ‘slice.” Thus the first rule in order to prevent coordination
(which we already mentioned in the introduction) is that the number of lots
should be smaller than the expected number of participants. As we already
mentioned at the beginning, this intuitive rule is useful, but has also limits.
Colluding firms may operate in many markets, and split directly the mar-
kets where to participate or win, they can take turns in winning, or use side
transfers to divide the collusive pie (in particular subcontracting). More-
over, there are procurements in which the technical aspects of supply
require a very large number of lots (e.g., medicines), which makes it
impossible to follow the rule described above; and then a larger number of
lots may even hinder collusive behaviour. Given the number of participants,
the higher the number of lots, the easier it is for firms to split the supply
cooperatively. However, when the number of lots is already higher than the
number of participants, a further increase in the number of lots increases
the number of possible collusive allocations. In this case, firms may find it
more difficult to coordinate their bids for sharing the procurement contract.

Example 7.5

Consider a market with two similar firms, A and B, and a competitive
tendering with two identical lots, lot 1 and lot 2. In this case, the firms’
coordination is relatively simple since there are only two possible collusive
outcomes: either firm A bids only on lot 1 and firm B only on lot 2 or vice
versa, both firms offering a very high price. Now consider the same context
but with 44 identical lots. In this case the number of possible collusive

divisions of supply is very high, and firms may find it much more difficult
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to coordinate without directly communicating (and so risking antitrust

prosecution).
The example illustrates that, given the number of firms in the market, a

higher number of lots may well complicate firms’ coordination and hence,
be pro-competitive. Of course, the increase of the number of lots and the
resulting reduction of their size could also enable smaller firms to partici-

pate in the tendering process, which further increases competition.

7.5.3. Symmetry and coordination

The ratios PR and OR measure expected competition by relating the number
of participants and the number of lots. However, they do not take into
account two other important factors: suppliers’ distribution in the market
(in terms of turnover, geographical location, etc.) and the numerical and
dimensional distribution of lots. Economic analysis'® shows how firms’
asymmetry in costs and in capacity may influence the sustainability of col-
lusive agreements, but it does not analyse how such an agreement may be
affected by the number and the sizes of lots. In this section we demonstrate
how the number and the sizes of lots may affect coordination and collusion
among firms, given the firms’ characteristics and geographical distribution.

Example 7.6

o Consider three identical firms on the market and two different lot
distributions: (i) three identical lots, (ii) four identical lots.
Moving from three to four lots here may hinder collusion because

each firm is then likely to bid or bargain for more than one lot.
e Consider three different firms, a large firm and two small ones, and

again two possible lot distributions: (i) three identical lots, (ii) four
identical lots.

Moving from three to four lots may facilitate collusion because
coordination among firms becomes easier: smaller firms will be
awarded one lot each, while the large one will get the other two.

The example points out how the possibility of (implicit) collusion may
depend on the composition of firms in the market and the exact config-

uration of lots.

16 See, e.g., Ivaldi et al. (2003).
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Practical conclusion 3 (Collusion)

e Given the number of lots, maximize participation to make the bidders’ coordination
harder (this is a general practical conclusion that is also addressed in the chapter on
participation).

o Given the number and identities of the participants
e The number of lots should be lower than the number of participants.

o [f this is not feasible, further increasing the number of lots makes coordination more
difficult.

e Taking into account the firms’ distribution (in terms of turnover, geographical location,
etc.) and all other characteristics useful to predict the likely behaviour of others in an
auction, avoid division into lots that give prominence to a specific sharing criterion.

7.6. Multi-product firms and multi-market contact

If there are multi-product firms participating in several competitive pro-
curements, a procurer should not restrict the focus to a specific tendering
process, but rather be aware of possible collusive agreements that could take
place across markets/tendering processes. Economic literature and several
procurement agencies suggest to reduce the number of lots in a tendering
process in order to hinder participants from cooperatively sharing the

‘cake’.'” However, in the presence of several firms acting in more than one

market, reducing the number of lots may not be enough to avoid collusion,

because:

1. Large firms participate in different markets and, therefore, can still share
a (bigger) ‘cake’;

2. Small firms may not be able or eligible to participate anymore (for the
larger lot), which further facilitates it for large firms to win the tendering
process with non-competitive bids.

In such a context having more lots of smaller size may enable participation
by small firms and increase the overall level of competition.

7 Klemperer (2004); OECD (1999).
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Example 7.7

Consider three different markets (e.g., PC desktops, PC laptops and prin-
ters), three large firms, and two small ones, all of them producing the three
product categories.

e Case 1: For each product category the supply contract is divided into
three smaller lots. This may allow the two small firms to participate
and bid, which may prevent large ones from sharing supply at
collusive prices.

e Case 2: A single lot is procured for each product category. The two
small firms cannot enter the tendering process because of insufficient
capacity. Without the small firms, the three large firms might find it
easy to collude and split the three markets one each, at non-
competitive prices.

Restricting focus on the single procurement auction would be terribly
misleading in this example: PR, which assumes a collusive behaviour of par-
ticipants, improves in Case 2 relative to Case 1 (e.g., from 5/3 to 3). The
example points out that the reduction in the number of lots, highly recom-
mended by PR, may not prevent large firms that are active on many markets
from making collusive agreements across different markets, while it may have
the negative effect of excluding smaller bidders. With less competitors in each
market, collusion becomes easier to sustain for the large firms.

Practical conclusion 4 (Multi-market contact)

In presence of large multi-product firms active in several procurements, do not restrict the
focus on single auctions when deciding the number of lots: take into account all auctions
where these firms meet.

7.7. Lock-in

Lock-in captures a situation in which the buyer (in this case the procurer) ends

up being ‘caught’ by only one supplier, because of the absence of alternative

8

suppliers, the existence of high switching costs,'® or the incompleteness of

'8 Switching costs arise when a buyer has to pay a specific cost passing from one supplier to another.
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contracts. Lock-in can be categorized into two main types: (i) over recurring
procurements: when the supply contract is awarded to a sole supplier, other
firms may exit from the market, which reduces the level of competition in
subsequent competitive procurements; (ii) within the contract: when the buyer
is exposed to the opportunistic behaviour of the current supplier. The second
case is discussed extensively in Chapter 4. Thus, here we focus on the first type
of lock-in.

7.7.1. The lock-in over recurring procurements

The lock-in over recurring procurements is a dynamic problem that may occur
over several repeated competitive procurements. Not all markets are subject to
this kind of lock-in, but only those characterized by specific technical-economic
conditions. These are:

1. Presence of learning by doing, that is, firms learn how to reduce
production cost while fulfilling the supply contract. In future competitive
procurement they then have a comparative advantage with respect to the
firms that did not produce.

2. Dominance of the buyer on the market. When the procurement absorbs
a relevant market share, the winning firm becomes the only one able to
improve the production process.

3. Presence of idiosyncratic investments. Participation in these markets
requires specific investment which is sunk at the time the competitive
procurement takes place. Thus, if one dominant supplier is already
present in the market, incentives to enter may be low.

In all the above cases, an one lot-tendering process could

o trigger the exit of all suppliers but one from the market in the medium-
long term. The number of potential suppliers may reduce the tendering
process by lowering the level of competition. Being confronted with one
monopolistic supplier is not a desirable situation for a procurer.

e cause high switching costs for the buyer, should he decide to change the
initial supplier. This usually happens when, after having bought a certain
technology, the buyer makes durable investments in complementary
goods."”

Therefore, the procurer should identify those markets with a high risk of
lock-in and choose an appropriate tendering design.

' For example, when purchasing the computer ‘X’, the buyer will also purchase a printer, some specific
software and other complementary peripherals which are not often compatible to computer Y.
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7.7.2. How to avoid lock-in

To avoid the situation that a supplier becomes dominant and to reduce the risk
of lock-in, the procurer has to maintain competition high in future competitive
procurements. For this purpose economic theory suggests to split the supply
contract in two or more lots and to fix a limit (as a fraction of supply) that each
firm can be awarded. Technically, this is called co-sourcing (or dual sourcing) if
there are two suppliers that should each get a fraction of the contract, and
multi-sourcing if more than two firms should supply a fraction each.* This
procedure ensures that more than one firm has the chance to improve its
technical skills while carrying out the contract. Thus, competition in future
tendering processes remains relatively high.*'

An alternative strategy to avoid lock-in is to rotate suppliers. As a con-
sequence several firms have the chance to improve their technical skills while
carrying out supply contracts, which also maintains competition high in the
long run.

7.7.2.1. Splitting the supply contract
If the procurer fears to be locked in with a dominant supplier it can use
several procedures to mitigate this firm’s market power. The most obvious
solution is to implement the so-called awarding constraint.”*> An awarding
constraint consists of a clause which rules out any allocation where one
single firm is awarded with more than a certain (fixed) part of the supply
contract. The supply contract is then usually split among those firms that
presented the best offers. This ensures a minimum number of suppliers
(that depends on the constraint as well as the firms’ bids). If the procurer
only wants to split the supply contract when the second best firm is not too

2 Differently, the term second-sourcing is used when the supply is transferred from a first supplier to a
second more efficient one. This is usually obtained with a re-procurement process: first there is a
competitive bidding for the development contract. A system is thought to be ready for re-
procurement when a technology has achieved a stability of design such that further development work
is minimal. Then technology is transferred to a second source and another competitive stage is
introduced through a re-procurement stage (Anton and Yao, 1987). Another kind of competitive
sourcing is used by Japanese automobile producers: Toyota, for example, does not have only one

supplier but several ones (Richardson, 1993).
2

Shepard (1987) and Farrel and Gallini (1988) were amongst the first economists who studied how to
limit the supplier opportunistic behaviour after the tendering process, using dual sourcing.

22 American Defence policy encourages the use of dual sourcing to reduce procurement costs. Defence
programme managers are ‘required by law and regulation to incorporate effective competition in the

acquisition of weapon systems, whenever practicable.’
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inefficient, it may use a ‘split-award tendering process’.>> In this competitive
procurement, each supplier submits bids for a share of the contract as well as
for a sole source award. The contract is awarded to the best offer on the whole
supply (sole source) or to the combination of the two ‘partial’ offers (dual
sourcing). The buyer may choose the solution that minimizes the procurement

price or favour either bundling or separate sales.
The minimum number of firms that should be awarded a share of the

contract should be carefully chosen in the light of the specific market structure.

Choosing more than two firms is recommendable for new markets that are at

the initial stage. A tendering design that leads to more than two suppliers can

strengthen the supply structure and support market development still in its
infancy. Winning firms then have an incentive to invest in specific know-how
they need in order to remain in the competition in the future.**

It has been showed® that dual sourcing:

e simultaneously allows both winning firms to learn and to gain experience,
resulting in a steeper overall product-specific learning curve.

e only produces procurement cost savings to the government when it is
followed by a winner-take-all tendering process*® (however, again the
danger of lock-in, which implies higher cost in the future, would have to
be weighed against potential profits today).

e reduces informational asymmetries between suppliers, which can lower
procurement cost by inducing more aggressive bidding in subsequent
winner-take-all tendering processes.

e gives the buyer more leverage over non-contractible dimensions of
product quality: the buyer has additional disciplinary power with respect
to product attributes that are difficult to specify in a contract.

** Anton and Yao, 1989.
% Furthermore, contracting many suppliers (instead of only two) has the advantage of ensuring
continuity of supply. Kranton and Minehart (2001) analyses the case of a buyer who uses a supplier
network to remove the risk of interrupting the supply. Having many suppliers, additional to keeping

up the level of competition, covers against the risk of firms’ failure.
2

G

Lyon (2000). He analysed a panel dataset of tactical missiles, focusing on the price benefits of
competition.
%6 In a winner-take-all tendering process all production will be awarded to only one supplier. Therefore,

there will be only one contract and only one price.
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7.7.7.2. Rotating purchases among rival suppliers

Another method useful to minimize the risk of lock-in is awarding the
procurement contract to rotating suppliers.”” When economies of scale are
remarkable, the buyer may initially rotate and then end up with the most
experienced supplier. Otherwise, the buyer may continue with supplier
rotation. When a supplier becomes dominant, the procurer benefits from
lower production costs due to the economies of scale. On the other side he
has to consider the risk related to the reduction of competition in the
market.

The procurer shall consider the trade-off between the exploitation of
the economies of scale and the decrease of competition due to a dominant
player.?®

Experimental studies indicate that supplier rotation may indeed be suc-
cessfully used in order to stimulate dynamic competition among rival suppliers,
that is, to exploit learning effects while minimizing the costs of becoming
locked-in to one producer.”” In a setting where the procurer does not always
have to choose the best offer these empirical studies find that
e sellers aggressively compete with each other in the early periods, even

offering lower prices than their supply costs (penetration price), in order

to penetrate the market and reduce costs exploiting the economies of
scale,

e the buyer obtains a large surplus even at early stages (when suppliers do
not yet exploit economies of scale) because of the suppliers’ penetration
pricing strategy,

o the buyer occasionally selects another than the lowest price seller to allow
him to move down its learning curve and to maintain cost parity with the
other suppliers (rotation among participants),

e in the end, only one supplier finally gains a sufficient cost advantage to
become the dominant supplier (market tipping).

7.7.7.3. Cost and risks of multi-sourcing
On the one hand, multi-sourcing allows the procurer to choose from a big pool
of potential and experienced suppliers over the whole life of the procurement

7 This part is borrowed from the empirical study implemented by Lewis and Yildirim (2002).

¥ Note that rotating suppliers does not require abandoning auctions as a method to award contracts.
For example, it is possible to award the contract on the basis of the best price offered, but under the
condition that some suppliers can not win twice (or three, four times) in a row.

29 See Lewis and Yildirim (2002).
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contract. Moreover, competition spurs greater efforts to reduce cost and

thereby speeds up the learning process.
On the other hand, scale economies will hardly be completely exploited if

production volumes are split among more than one producer (or if they are
rotated continuously). In markets where high idiosyncratic investments are
required, the efficiency loss when splitting the production probably outweighs
the savings from multisourcing. Awarding the contract to more than one
supplier moreover raises the procurer’s fixed cost. In addition, relying on
simultaneous competing suppliers implies a higher potential for collusive
behaviour upon (and before) sharing the contract. It is crucial to carefully
analyse the trade-off between cost and benefits from multisourcing before
using it.

Practical conclusion 5 (Multisourcing)

Before resorting to multisourcing, compare the following:

e Costs: loss of scale economies, higher fixed cost for the procurer, higher risk of
collusion

o Benefits: lower risk of lock-in, steeper learning curve

7.8. Conclusion

In this chapter we analysed how the division of the procurement contract into
lots may influence actual as well as future tendering results.

We argued that the number of lots and the number of participants in the
procurement are interdependent variables, and that their interdependence has
to be taken into account carefully in the tendering design. The division into lots
should ideally strengthen the incentives to participate without increasing the
risk of collusion during the tendering process (too much). We proposed two
ratios that allow to evaluate alternative designs by measuring expected com-
petition in the competitive procurement as a function of the number of lots and
the distribution of firms in terms of their eligibility to bid for certain lots. We
then discussed in detail the implications participation and potential collusion
have on the lot division. Finally, we showed that the division into lots may also
be important to deal with dynamic aspects of competition. We analysed the
consequences multi-market contact of large firms should have on the tendering
design, in particular on the lot division. We moreover analysed the problem of
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lock-in over repeated tendering processes and discussed several alternatives to
maintain multiple firms in the market.

Bibliographical notes

An excellent general treatment of multi-unit competitive bidding is in Milgrom
(2004), and a brilliant discussion on the number of lots and competition is in
Klemperer (2002). Optimal bundling has been analysed first by Palfrey (1983),
and most recently by Grimm (2006), who also discussed the effects on partici-
pation. Farrel and Gallini (1988) first showed the benefits of dual sourcing, while
Lewis and Yldirim (2002) recently showed how to minimise the risk of lock-in.
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8.1. Introduction
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In practical procurement, the most common way to purchase multiple
supply contracts — of different types, say, or for different geographical areas —
is probably the simultaneous sealed-bid competitive tendering of several
distinct contracts. In this competitive bidding procedure, when tenders are
only economic, suppliers make a separate bid for each contract and each
contract is awarded to the supplier who makes the lowest bid, at a price
equal to his bid. Typically, the chance that a supplier is awarded a particular
contract is independent of the bids he submits on any other contract.

This simple way of awarding supply contracts may be appropriate when
the cost of supplying each contract is independent of which other contracts
a supplier is serving. But, in reality, a supplier’s cost of serving a contract
often depends on how many, and which, other contracts he also supplies.
When this is the case, the procurer should allow suppliers to submit offers
that can take such relations into account. For example, when the average
cost of serving two adjacent regions is substantially lower than that of
serving just one of the two areas — say because part of the fixed investment
required can be used for both areas — bidders should be allowed to tender
offers whose conditions are valid only if they are awarded the service
contracts for both adjacent regions.

In this chapter, we discuss methods for procuring multiple contracts when
there are ‘complementarities’ among them — that is when a supplier’s cost of
serving each contract depends on which other contracts the same supplier is
also serving. We mainly focus on sealed bidding and on situations where the
private-cost component of serving contracts prevails (see Chapter 6). Multi-
contract dynamic auctions are discussed in Chapter 9.
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We argue that the nature and magnitude of complementarities should
drive the choice of the most appropriate form of competitive tendering for
the procurer.

Positive complementarities, the most common and interesting in pro-
curement, arise when, for some potential suppliers, the total cost of serving
a set of contracts is lower than the sum of the costs of serving each single
contract in the set alone. An example of products with strong positive
complementarities is ICT devices and software, where large suppliers can
offer very low prices thanks to significant economies of scale.

Negative complementarities, more rare in procurement, arise in the
opposite situation, when for a supplier the cost of serving a group of
contracts is higher than the sum of the costs of the single contracts. This is
normally the case when a bidder’s capacity constraints are relatively tight so
that, as the number of contracts supplied increases towards this capacity,
total cost increases steeply. An example of negative complementarities is
energy provision: since energy cannot be stored and power plants have
limited capacity, production constraints represent rather rigid bounds for a
producer, who has to drastically increase production costs in order to
provide a quantity beyond such limit.

When two contracts generate strong positive complementarities for a
supplier, he may be willing to lower his offer for one of the contracts only if
he is sure he will also be awarded the other contract. Therefore, the procurer
should adopt a tendering procedure in which bidders are also allowed to bid
for a group, or a ‘package’, of contracts, as well as for single contracts, in
order to increase his saving.

We first discuss the simultaneous ascending auction (adapted to pro-
curement), which has been successfully used around the world, for example,
to allocate radio spectrum for mobile-phone licences and pollution licences.
Although this tendering format does not allow package bidding, it does
allow bidders to place their offers while observing their competitors’ bids
and, hence, helps them in selecting which contracts to bid on in the pre-
sence of mild complementarities. However, if complementarities are suffi-
ciently important, suppliers may still be unwilling to bid aggressively in a
simultaneous ascending auction and, therefore, other formats that allow
package bidding should be considered.

We briefly discuss the procurement version of the Vickrey auction, which
has been widely analysed theoretically and which enjoys remarkable effi-
ciency properties. However, because of the practical problems related to its
implementation (due, e.g., to its complicated pricing rule), the Vickrey
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auction is not in general advisable for procurement. We then consider the
procurement version of the sealed-bid ‘menu auction’, a sealed-bid ten-
dering procedure in which bidders are allowed to bid on packages of
contracts, and winning bidders receive the price they bid for the contract(s)
they are awarded. This competitive tendering procedure is becoming
increasingly popular for procurement, because it is relatively easy to
implement and its rules are readily understood by bidders.

Package auctions can become computationally complex because a large
number of possible packages arises from the combination of even a small
number of initial contracts. We suggest some practical solutions to mitigate
such complexity. Package bidding may also bring in other inefficiencies,
because it may induce suppliers only interested in single contracts to bid less
aggressively.

When negative complementarities among contracts are likely to prevail,
in a standard sealed-bid tendering that allows offers only on individual
contracts, a supplier may be exposed to the risk of winning more contracts
than he desires at a given price because, even if he is interested in winning
just one of several similar contracts, he may still want to bid on more
contracts in order to increase his chance of winning. As with positive
complementarities, the procurer should favour tendering procedures where
bidders can explicitly submit offers conditional on being awarded a certain
set of contracts, so that the price a winning supplier is paid can depend on
which contracts he is awarded. This encourages bidders to submit compe-
titive offers for single contracts, without facing the risk of being assigned too
many contracts at a low price.

When contracts are homogeneous ‘shares’ of a whole supply and com-
plementarities are negative, as for example in electricity supply, the procurer
may choose simpler versions of sealed-bid tendering procedures with
package bidding, where suppliers are asked to bid ‘supply schedules” — that
is, combinations of quantities (number of contracts) and prices at which
they are willing to supply those quantities. These ‘competitive tendering of
shares’ are simple to implement and can award contracts using different
rules to determine prices. We discuss which pricing rules are appropriate in
different situations, taking into account their potential costs and benefits for
attracting participants and inducing strategic/collusive bidding (‘demand
reduction’).

Chapters 7 and 11 argue that, when there are capacity constraints, the
higher the number of contracts procured and the smaller their size,
the greater is the number of small suppliers that can participate in the
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tendering. But although many small contracts can increase competition, in
the absence of package bidding they also reduce the ability of larger supplier
to exploit economies of scale, by exposing them to the risk of only winning
few very small contracts. There is then a trade-off, in choosing the number
and size of contracts to tender, between encouraging participation of small
suppliers and allowing large suppliers to exploit economies of scale.
Allowing for package bidding helps resolving this trade-off, because even if
only very small contracts are offered, large firms can still exploit economies
of scale by bidding for large packages of contracts. So package bidding with
many small contracts may be the ideal solution to foster participation of
many heterogeneous suppliers, allowing each of them to express their
competitive strength by offering on their own ideal combination of con-
tracts, improving the outcome for the procurer.

The rest of the chapter is structured as follows. Section 8.2 discusses
auctions and sealed-bid tendering procedures which are appropriate when
contracts display positive complementarities. The case of negative com-
plementarities is discussed in section 8.3. Section 8.4 analyses the effects of
the tendering rules on bidders’ participation. A few examples conclude the
chapter.

8.2. Contracts with strong positive complementarities

Positive complementarities arise when two or more contracts are worth
more together than separately or when, equivalently, due for example to
economies of scale, a bidder’s total cost of supplying a group of contracts is
lower than the sum of the costs of supplying each of the contracts in the
group separately. This, in principle, can allow bidders to supply contracts at
relatively low prices, and the procurer to obtain substantial savings.

In the sealed-bid tendering most commonly used to award heterogeneous
contracts in procurement, suppliers are not allowed to offer on groups of
contracts (or, in general, to place a bid on a contract conditional on also
winning another contract).

But with strong positive complementarities, a bidder may be willing to
lower his price for a particular contract only if he is sure to be also awarded
another contract (or even more than one), because the cost of a single
contract when both of them are supplied is lower than when only one of the
contracts is supplied. In this case, in a competitive tendering where sup-
pliers are not allowed to bid for a specific group of contracts, the bidder may
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be unwilling to offer aggressively on a single contract because he is unsure
whether he will also be able to win the other contract. This is often
called exposure problem, because the bidder is exposed to the risk of win-
ning only some components of a desired package for which the price
offered was calculated. Should such risk be perceived as too high, suppliers
may be discouraged from bidding aggressively. In this situation, allowing
package bidding could lead to much higher savings for a procurement
agency.

To evaluate the potential extreme consequences of the exposure problem,
consider the following example with two bidders, 1 and 2, and two different
lots A and B. Figures in the cells represent the lowest prices that bidders’ are
willing to accept for supplying the single lots or the two lots together.

Lot A Lot B Package (A,B)
Bidder 1 300 300 300
Bidder 2 100 100 500

As the figures suggest, the two lots are positive complements for bidder 1:
due, for example, to substantial economies of scale, bidder 1 can provide the
two lots at the same cost at which he is able to provide a single lot. This is
the case if, for instance, bidder 1 has a fixed cost of production equal to 300
and marginal cost equal to 0. Bidder 2 can provide each one of the lots at
price 100, but because of a binding capacity constraint, his cost for pro-
viding both lots is higher than the sum of the costs of producing each single
lot. So bidder 2 has decreasing returns to scale in production. Assume that
bidders know each other’s production costs.

Suppose that, as it is standard in procurement practice, the procurer is
buying the two lots simultaneously, asking bidders to place sealed-bids for
the lots. Suppose also that bidders are only allowed to bid for single lots, and
not for the package of two lots.

Bidder 1, who is the most efficient bidder (for the two lots), could
provide the highest savings for the procurer. So the efficient (i.e., cost-
minimizing) allocation consists in awarding both lots to bidder 1. However,
bidder 2 is willing to bid a price as low as 100 for at least one of the lots.
Therefore, in order to be sure to win both lots beating bidder 2, bidder 1 has
to offer a price no higher than 100 for each lot. But this is not profitable for
him (because the total price he would receive would be lower than his cost
of supplying the two lots). So the allocations of the contracts cannot be
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efficient (even if there is no incomplete information on the costs). As a
consequence, bidder 1 may prefer not to participate in the competition at
all, which would drastically increase the price paid by the procurer.

This extreme conclusion depends on bidder 1 facing a bidder with
sharply decreasing returns to scale. But the exposure problem also arises in
much more general contexts. Suppose, for example, that bidder 1 partici-
pates in the competitive tendering without any information about bidder
2’s costs. Then bidder 1 may be unwilling to offer a price lower than 300
(i.e., his cost of production for one lot) on any single lot, for fear of ending
up winning that lot only (and hence having to supply it at a price lower than
his cost), in case bidder 2 places a lower winning bid only on the other lot.
(Notice that this argument does not depend on the actual costs of bidder 2
and, in particular, on whether bidder 2 has increasing, decreasing or con-
stant returns to scale).

As a consequence, even if bidder 1 is able to supply both lots at a cost of
300, the sum of his bids on each lot may be much higher than that, and
possibly not lower than 600. This, again, could increase the price paid by the
procurer and generate an inefficient allocation.

8.2.1. Simultaneous ascending auction (SAA)

A simultaneous ascending auction (SAA) is a dynamic auction format that
can also be used to partially address the exposure problem (besides the
problems addressed in Chapter 6). This format allows bidders to place their
offers while observing their competitors’ bids and, hence, helps them in
selecting which contracts to bid on in the presence of complementarities.

The SAA, developed by Milgrom, Wilson and McAfee, is the format
successfully adopted by the American Federal Communications Commis-
sion in a number of auctions that, starting from 1994, have been used to sell
radio spectrum for mobile-phone licences. The format was also used by
various European governments to sell 3G mobile-phone licences in 2000/
2001. This auction is very similar to a standard ascending auction (used,
e.g., to sell paintings by Sotheby’s and Christies), except that several items
are auctioned at the same time and bidders can choose which object(s) to
bid on. In procurement auctions, the price decreases on each contract
independently, but none of the contracts is awarded until no one is willing
to bid again on any of the contracts. So the auction only stops when no
further offer is submitted on any contract, and each contract is assigned to
the highest proposed price discount.
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This auction is organized in rounds, with the procurer communicating, at
the end of each round and for each contract, the lowest price received and
the highest acceptable offer for the next round. Typically, though not
necessarily, the highest acceptable offer is fixed by decreasing of a certain
percentage the lowest price submitted in the last round. To avoid bidders
remaining idle during the auction (because, for example, a bidder may be
reluctant to place offers until he first observes his rivals’ bids), an activity
rule can be introduced. This rule requires a bidder in each round to hold the
lowest bid on a certain number of contracts, or else make a new lower bid.
This induces participants to bid from the beginning of the auction and
reduces the auction length.' The activity rule may vary during the auction.
For example, to facilitate price discovery when bidders are uncertain about
the contracts’ values, it may be less strict in the early stages of the auction
and tighter in later rounds.

The SAA has many advantages. First, it is a simple and transparent
procedure which encourages price discovery. As the auction progresses,
bidders can observe the price offered by their opponents’ and, hence, they
can condition subsequent bids on this new information. And if the contracts
to be procured have common and uncertain cost components, a dynamic
mechanism such as the SAA better reveals a supplier’s private information
on this component to his opponents and, therefore, reduces bidders’
information rents. This induces more aggressive bidding and allows the
procurer to pay a lower price.

The second main advantage of the SAA is that bidders can choose the
most desirable subsets of contracts on which to bid, given their opponents’
offer. And since bidders have the flexibility to shift their bids across groups
of contract when relative price levels change, a supplier can stop offering on
a group of complementary contracts he initially intended to obtain if he
realizes, as the auction progresses, that he will not be able to win one of the
contracts in that group. This mitigates the exposure problem and helps
bidders assemble the most desirable group of contracts they can obtain. For
example, suppose a bidder considers two contracts to be positive comple-
ments (and, hence, is willing to receive a lower price if he is awarded both
contracts). The bidder may confidently start bidding on both contracts
because he knows that, if the price of one of the contracts becomes too low,
he may stop bidding on the other contract too and/or switch to other

! A further way to keep under control the pace and length of the auction is to fix the daily number of
rounds.
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contracts that are more attractive at the new prices.” Moreover, since during
the auction participants can shift their bids across substitute contracts, the
final prices of contracts with similar characteristics should be similar.

But although the SAA limits the exposure problem, it does not com-
pletely solve it. Consider again the example discussed in the previous
paragraph. Assume the procurer is running a SAA auction and the price has
reached 300 on each of the lots. At this point bidder 1 may prefer not to bid
any further and drop out of the auction because, although he is willing to
provide both lots at a price lower than the current total price of 600, he may
be afraid of bidding less than 300 on a single lot, in case he fails winning the
other lot too. In general, even in a SAA, bidder 1 may fail to bid aggressively
for fear of being unable to win both lots and having to take one lot only. The
reason is precisely that the SAA does not allow suppliers to place bids on
groups of contracts. As discussed above, this may discourage aggressive
offers and induce an inefficient allocation.

Two other problems which emerged in running a SAA are demand
reduction and collusion. Demand reduction, which will be discussed in
more detail in section 8.3.1, arises when a bidder prefers to bid on fewer
contracts than he actually desires in order to reduce competition and
maintain high prices on the contracts he is actually bidding on. Collusion
is typically easy in the SAA just because of its transparency. Participants
may use their bids during the auction to coordinate on a collusive out-
come by, for example, signalling their willingness to concentrate on a
certain subset of contracts. And since a bidder can observe his opponents’
bids, he can detect and punish during the auction another bidder who
tries to deviate from a collusive agreement. This reduces the competi-
tiveness of the auction and generates higher prices for the procurer. This
theme is the subject of Chapters 14 and 15 and therefore will not be
discussed any further here.

8.2.2. Sealed-bid tendering with package bidding

When there are strong positive complementarities between contracts,
because of the exposure problem suppliers may be unwilling to bid
aggressively, even in a SAA. In this case, the procurer should consider

2 Moreover, to further mitigate the exposure problem, a supplier is sometimes allowed to withdraw a
bid, paying a fee equal to the difference between the final winning bid and his withdrawn bid, if this
difference is positive.
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allowing package bidding. In a package (or combinatorial) tendering pro-
cedure, a bidder can make offers conditional on being awarded a specific
group of contracts, called a package, as well as for a single contract.

Package bidding has often been used in practice. For example, it has been
employed in the assignment of airport slots, in truckload transportation,
bus routes and procurement. In the United States, package bidding was also
proposed to allocate radio spectrum for mobile-phone licences.

Clearly, combinatorial offers allow bidders to better express their pre-
ferences and eliminate the exposure problem because, by only bidding for a
package of contracts that he considers complements, a supplier can be sure
that he will be awarded a contract if and only if he is also awarded the other
contracts in the package. This induces suppliers to bid more aggressively
and can lead to lower prices paid by the procurer.

Practical conclusion 1
Package bidding should be introduced if it appears likely that, for a significant number of
bidders, there are substantial positive complementarities among some of the contracts/lots.

We are now going to analyse the specific rules that can be adopted in a
combinatorial tendering procedure. In this chapter we will concentrate on
sealed bidding. Dynamic package auctions will be analysed in Chapter 9.

8.2.2.1. Vickrey auction in procurement
In a procurement version of the Vickrey auction, the sealed-bid tendering
procedure should be such that the buyer asks each bidder to report his
production cost, for each contract to be procured and for each possible
group of contracts. Then the buyer awards the contracts in order to
minimize the total price (i.e., the sum of the winning bids). A winning
bidder receives for each contract or group of contracts that he wins a price
equal to the cost he declared, less the total (called social) cost for all con-
tracts, plus the total cost for all contracts that would have been paid if that

bidder had not been present.’
It is the multi-contract Vickrey auction (rather than the uniform-price
auction discussed later in this chapter) that incorporates the main strategic

* Equivalently, the price received by a winning bidder is the difference between (i) the sum of the bids
that would win if that bidder does not participate in the auction and (ii) the sum of the other bidders’
actual winning bids.
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feature of the second-price single-contract tendering competition; namely
that, when bidders have private valuations, it is the dominant strategy for
them to submit an offer equal to their true cost for each of the contracts,
and each group of contracts to be procured (see Chapter 1). So bidders’
strategies are very simple and the tender always efficient, as it awards the
contracts to the bidders who value them the most. And, since suppliers are
allowed to bid on packages of contracts, the Vickrey auction solves the
exposure problem arising when contracts exhibit positive complementa-

rities.
It’s worth showing the auction pricing rule considering the following
example.
Lot A Lot B Package (A,B)
Bidder 1 300 300 350
Bidder 2 250 250 400

If both bidders behave according to their dominant strategy and report their
true costs, the procurer awards both lots to bidder 1 (which is the efficient
allocation). The total cost of the contracts is 350; while, if bidder 1 had not
been present, the total cost of the contracts would have been 400 (bidder 2’s
cost for the two contracts). Therefore, bidder 1 is paid by the procurer a
price equal to 350 — 350 4 400 = 400.

Given the above considerations, it could be tempting to believe that the
Vickrey auction is the perfect solution to purchase multiple contracts
because of its remarkable theoretical properties. However, due to its com-
plexity the design is not used in procurement activity. Moreover, like in the
single-contract case, bidders may be unwilling to report their true cost to
the procurer, because they may fear he will exploit this information in
future negotiations. Furthermore, the Vickrey auction may also result in
more efficient bidders with a low production cost receiving a lower price for
a contract than bidders with a high production cost (which often appears
unfair). Finally, it may result in the procurer paying a high price. The
Vickrey auction also has the undesirable property that increasing
the number of bidders may actually increase the price paid by the procurer.*
For all these reasons, it is probably better for a procurer to consider other

* E.g., Milgrom (2004).
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types of combinatorial tendering procedures, when he has to purchase
multiple contracts in the presence of positive complementarities.

8.2.2.2. Sealed-bid tendering with menu (pay-as-bid) package bidding

This is a sealed-bid tendering in which each bidder submits a separate price
for each contract or package of contracts he may want to supply. The word
menu derives from the fact that packages on which suppliers can submit
offers are defined by the procurer who, in so doing, may introduce some
constraints on possible bids, a point which is discussed in the following
paragraph. The buyer selects the feasible combination of offers that max-
imises his savings (i.e., minimises the total price tendered). Each winning
supplier receives the price he bids for the contract or package of contracts
he is awarded. This procurement mechanism has been used, for example, in
the London Bus Routes auction.

To understand how this competitive tendering works, consider again our
previous example. In a menu package bidding tendering, if bidder 1 knows
the production costs of bidder 2, he can place a bid slightly lower than 400
for the package of two contracts, so that it will never be profitable for bidder
2 to underbid him. Then the contracts are efficiently allocated to bidder 1,
who has an incentive to participate in the auction. Even if, more realistically,
bidder 1 does not know the production cost of his opponent, he is still
willing to bid aggressively even in the presence of positive complementa-
rities, because he knows that, by placing a bid for the package of two
contracts which is not lower than 350 (his total production cost), he will
never be awarded the two contracts at a price which is unprofitable for him,
regardless of his and his opponent’s bids for the individual contracts.

From a theoretical point of view, this form of competitive tendering has
been analysed under the restrictive hypothesis that each bidder knows his
opponents’ production costs. Its properties under the more realistic
assumption that bidders do not know their opponents’ costs have not been
fully analysed yet. However, when compared to the Vickrey auction, the
pricing rule of the menu package bidding tendering is much more intuitive
and easier to understand for bidders. Therefore, from a practical point of
view, such tendering procedure should be preferred to the Vickrey auction
to procure multiple contracts in the presence of complementarities and
small, or absent, common and uncertain cost components.

We recapitulate the main considerations made in the following practical
conclusion.
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Practical conclusion 2

When positive complementarities among contracts are likely to prevail, and common and
uncertain cost components are small or absent, favour sealed-bid tendering with menu
package bidding.

Example 8.1. Procurement of fresh fruit and vegetables in Italy.

In 2005, Consip, the Italian Procurement Agency for Public Administra-
tions, designed a competitive tendering with package bidding to procure
fresh fruit and vegetables for the Public Administration. The end-users of
this purchasing service were wide-ranging, as they were from different PA
sectors and differed in size and location. Thus, logistics was a major concern
for an effective supply execution, which induced Consip to look at the
wholesale market as the relevant one when designing the competitive ten-
dering. The Italian wholesale market was characterized by a geographically
homogeneous firm distribution, large fragmentation both at the regional
and the provincial level, and strong competition. Given the underlying
competitiveness of the market, in order to achieve high savings, Consip
needed to allow larger players to exploit geographical synergies within the
macro-area level. However, the strength of geographical synergies was not
clear, and with weak synergies a combination of small local suppliers might
have been more efficient. For this reason supply was divided into 24 geo-
graphical lots, grouped in 6 macro-areas. Package bids were allowed for
these macro-areas, to let large suppliers exploit synergies within such areas
and compete against local suppliers bidding on single contracts. Bidding
competition was then established and contracts were efficiently allocated to
large suppliers, when positive synergies were strong, and to small local

suppliers otherwise.

8.2.2.3. Issues with package bidding

Constraints on bids
A distinguishing feature of competitions with package bidding is their
potential computational complexity, since even in very simple procurement
designs the number of packages to be considered may be extremely high,
and the number of bids that suppliers report to the procurer very large.
More specifically, with combinatorial bidding the number of offers is an
exponential function of the number of contracts being procured: if  is the
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number of contracts, then 2"—1 is the total number of possible bids that a

participant can submit. So if N is the number of bidders, the number of

offers that can be received by the procurer is N(2"—1). For example, if N=3
and n=4, the buyer can receive 15x3 =45 bids. And when the number of
contracts increases from n—1 to n, the number of possible bids increases by

N2 L namely linearly in N but much faster, exponentially, in #.

It should then be clear that managing a combinatorial tendering proce-
dure can in principle be highly demanding for the procurer, because of the
cost of processing a high number of offers and determining the winners. For
this reason, the computational tractability of the design could be, in prin-
ciple, a concern when allowing combinational bids.

These considerations may justify the introduction of an upper bound to
the total number of bids that a participant can place. Constraints on bids to
reduce the complexity problem can take different forms; in what follows we
exemplify few possible ones.

1. If (2" —1) is the maximum possible number of offers, a generic upper
bound, say n*<(2"—1), can be imposed independently of where bids are
made. The bound can further specify whether offers can all be
combinational or not.

2. A limit on bids for packages can be introduced. For instance, if n=>5,
bidders could be allowed to submit at most one offer for each package
with 5, 4, 3, 2 and 1 items.

3. A structure of offers, such as the so called ‘Sunflower’, can be introduced.
In this case, bidders may be asked to submit as many offers as they want,
but with a unique non-empty common intersection. The idea is simple:
with regard, for example, to bus routes, bidders would be asked to
identify their most important routes (the non-empty intersection) so
that all (possibly package) offers that they make will have to include
those routes.

Free-rider problem

With package bidding, suppliers seeking only a single contract may free ride —
that is, they may prefer to submit high prices, relying upon other participants
bidding aggressively. Free riding may allow a package bidder to win the
competition even when it would be more efficient to allocate the contracts
separately and, hence, it may result in low savings for the procurer. To
illustrate the issue, also known as the threshold problem, consider the fol-
lowing example with three bidders and two lots. (As usual, numbers represent
bidders’ production costs.)
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Lot A Lot B Package (A,B)
Bidder 1 90 90 300
Bidder 2 90 90 300
Bidder 3 0 0 200

In this example, total savings for the procurer would be maximized by bidder
1 winning lot A (or B) at price 90 and bidder 2 winning lot B (or A) at price
90.

Consider a dynamic reversed auction with package bidding, a general-
ization of the SAA, and suppose that the following table summarizes the
bidding situation at round f, where a 0 stands for no offer having been
submitted.

Bids at round ¢t

Lot A Lot B Package (A,B)
Bidder 1 110 0 0
Bidder 2 0 110 0
Bidder 3 0 0 210

Given the current bids, both contracts would be allocated to bidder 3. This
allocation, however, would be inefficient and economically unattractive for
the procurer.

Bidders 1 and 2 could win the auction, beating bidder 3, by reducing their
offers so that the total price for the two lots is lower than 200; but each
bidder would prefer the other to bear the cost of doing so. As a con-
sequence, bidder 1 may be unwilling to lower his own offer, if he expects
bidder 2 to lower his offer down to 90. In general, to win one of the lots,
each bidder may rely upon the other supplier offering a low price, to induce
bidder 3 to drop out of the competition. But if none of them lowers his
offer, the two lots may end up being assigned to bidder 3.

When the possibility of free riding is a major concern, and if an open
auction is not too costly to implement, the procurer should favour the SAA
with no package bidding.

> When the lots to be procured are identical, even if bidders 1 and 2 do not want to free ride, they may
still fail to coordinate their bids on different lots and, hence, they may induce an inefficient allocation.
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8.3. Contracts with strong negative complementarities

As we observed above, supply contracts that exhibit strong negative com-
plementarities are somewhat less common in procurement. They typically
arise when suppliers have limited and rigid production capacities, so that
their costs are steeply increasing in the quantity supplied, even at relatively
low production levels. An example is given by procurement for electricity,
where firms have a rigid production capacity that makes it extremely
expensive or even impossible for suppliers to extend electricity provision
beyond a certain level.

With negative complementarities suppliers prefer to be awarded few
contracts. But since bidders are now exposed to the risk of winning more
contracts than they wish at a given price, in multi-contract lowest price
sealed-bid competitions, where offers made on separate lots are indepen-
dent, they might bid very cautiously (or not participate at all). Therefore, to
encourage entry and competition the buyer should choose tendering pro-
cesses where suppliers are not exposed to the risk of winning different
number of contracts at the same per-contract price. Again, both dynamic
auctions and package bidding should reduce bidders’” exposure to such risk.

As suggested in section 8.2.1 (for positive complementarities) one pos-
sibility would be to choose a simultaneous ascending auction. This would
allow observing which lots each supplier is likely to win and take this into
account when formulating new bids. Such auction would partially protect
suppliers from the risk of being awarded the ‘wrong’ set of contracts relative
to their price bid. However, the implementation of dynamic auctions, such
as a SAA, can be too expensive and complex for some procurements, and
may facilitate collusive behaviour (see Chapter 14.). If the SAA is too costly,
collusion is a problem, and dynamic auctions are not needed for the reasons
discussed in Chapter 6, then sealed-bid tendering with package bidding
should be considered.

8.3.1. Sealed-bid conditional tendering

When lots are different, a sealed-bid tendering competition similar to the
menu package tendering procedure described in section 8.2.2.2 is probably
the easiest way to reduce bidders’ exposure to the risk of winning too many
contracts at the wrong price. As discussed above, in a lowest price menu
tendering competition a bid on a package prevails on the sum of single bids
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made on the lots underlying the same package bid if the bidder is awarded
all such lots in the package. However, while with positive complementarities a
package bid prevails because of a buyer’s savings optimisation, with negative
complementarities such priority should be made an absolute rule, namely
should apply independently of price considerations, in order to effectively
‘protect’ bidders against the risk of winning too many contracts at the price
offered to serve one of them.

The allocation procedure then minimizes the buyer’s expenditure taking
into account such a constraint, that is, the package bid (absolute) priority.

In this ‘constrained’ menu (pay-as-bid) package tendering bids on single
contracts will of course be more aggressive than those on packages of several
contracts, which will have the ‘insurance’ function mentioned above, and
the efficient outcome for the procurer will be likely to involve many sup-
pliers simultaneously serving one or very few of the contracts/lots each.®

To understand the working of this tendering format, consider the fol-
lowing example with two bidders, 1 and 2, and two different lots A and B.
Figures in the cells represent the lowest prices that bidders are willing to
accept for supplying the single lots or the two lots together.

Only A Only B (A,B)
Bidder 1 290 320 1,000
Bidder 2 330 370 1,300

In this example supplying both lots for bidder 1 and 2 implies much
higher production costs than the simple sum of supplying lots singularly.
Then the ‘constrained’ menu (pay-as-bid) package tendering allows sup-
pliers to bid aggressively on each of the lots without running the risk of
being awarded both lots at the prices bid for the single lots: by submitting
a package bid on lot A and B, bidders can ‘protect’ themselves against
such a risk. Bidder 1, who can offer the lowest price on each of the two
single lots, knows that he can bid competitively both on lot A and lot B,
whatever his knowledge about bidder 2’s costs, since he is aware that, by
placing a package bid on the two lots no lower than €1,000,000 (his total
production cost), he will never be awarded the two contracts at a price

¢ However, this form of competitive tendering suffers for the same problem of the standard menu (Pay-
as-Bid) package tendering procedure described in section 8.2.2.2, i.e., it has not been fully analysed
from a theoretical point of view yet.
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which is unprofitable for him, regardless of his and his opponent’s bids
for the individual contracts.

As the example showed, also in the context of negative complementarities
the presence of package bidding (but in this case strengthened with an
absolute priority rule) reduces the exposure of suppliers to the risk of
winning too many contracts. Once eliminated the risk of winning too many
contracts, bidders would be willing to compete aggressively on both lots in
order to increase the likelihood of winning a contract.

Practical conclusion 3

With negative complementarities, if contracts/lots are not homogeneous, collusion appears
unlikely (see Chapters 7 and 14), and the common-cost component is important and
uncertain (see Chapter 6), favour SAA. Otherwise, use sealed-bid tendering with menu
package bidding.

8.3.2. Homogeneous supply contracts and ‘tendering on shares’

When contracts are perfect substitutes for suppliers the negative com-
plementarities are simply ‘negative returns to scale’, that is, per-unit pro-
duction cost that are increasing in the supplied quantity. Then only the
number of awarded lots matters (not exactly which ones) and a tendering
competition with package bidding becomes simpler since it can be imple-
mented by letting each bidder tender a ‘supply function’ — that is a schedule
of prices that depends only on the number of contracts/lots awarded. To see
how such a supply function implicitly expresses package bidding, consider
how it can be expressed using the same format employed for the example
above (where lots were different). Consider the following supply function

submitted by bidder 1:
B(1) = (200, 500).

The supply function is increasing and indicates that bidder 1 is willing to
serve the first contract at €200,000 and the second one at €500,000; or, in
other words, one contract at €200,000 and two contracts at €700,000. Then,
this supply function can be expressed by the table format used above in the
following way (remember that lots A and A’ are now identical):

Only A Only A’ Package (A,A”)

Bidder 1 200 200 700
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This is precisely what happens in most electricity supply tendering processes
(as well as in Treasury auctions for selling government bonds). When lots
are homogeneous, there are negative complementarities (decreasing return
to scale) and suppliers can submit a whole supply function, the procurer can
select the parts of the supply functions of the lowest cost suppliers until total
supply equals total demand. When the auctioneer is selling a good, these
competitive tendering mechanisms are called ‘auctions of shares’, hence in
our procurement applications we can name them ‘tendering on shares’.

The price at which contracts are awarded in tendering on shares may differ.
Specifically, if each winning supplier is paid a price equal to his bid for the
contract he is awarded, the tendering is called ‘discriminatory’; if each winning
supplier is paid the same price, the tendering is called ‘uniform’.

8.3.2.1. Discriminatory tendering on shares

To illustrate how a discriminatory tendering on shares works, suppose a
buyer wants to procure in a single competition five identical contracts/
shares/lots for the provision of electricity. There are three potential suppliers
and each of them is required to submit his, sealed bid, supply schedule
specifying the price at which he is willing to provide each of the lots.

For example, assume that supplier 1 bids the following supply price
schedule:

B(1) = (150; 200; 400; 700; 1,200).

This means that supplier 1 is willing to provide a first lot at the price
€150,000, a second additional lot at €200,000, and so on up to €1,200,000
for the fifth lot. Similarly, assume that suppliers 2 and 3 bid the following
schedules:

B(2) = (100; 200; 400; 700; 1,300).

B(3) = (150; 300; 500; 500; 1,100).

The procurer then ranks all the bids for the single lots from lowest to
highest, and awards the five lots to the suppliers who made the five lowest
bids. Therefore, in our example suppliers 1 and 2 obtain two lots each and
supplier 3 obtains one lot. Each winning supplier receives a price equal to
his bid. Hence, supplier 1 receives €150,000 for providing the first lot and a
price of €200,000 for the second lot; supplier 2 receives a price of €100,000
for the first lot and a price of €200,000 for the second lot and supplier 3
receives a price of €150,000 for the only lot he wins.
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A problem with a discriminatory-price tendering is that suppliers may be
paid different prices for lots that are identical. First, this may be considered
unfair by bidders and may be a potential source of legal problems, parti-
cularly in public procurement. Second, when significant and uncertain
common-cost components are present, and bidders are highly hetero-
geneous in terms of available information, less informed bidders may pay
much higher prices than better informed ones, and this risk (of a winners’
curse) may induce them not to participate or to bid extremely cautiously.

8.3.2.2. Uniform price tendering on shares
The term ‘uniform’ refers to the fact that with this mechanism the procurer
buys all contracts at the same price, which is determined by equating
demand and supply (the price is then equal to the lowest losing bid, or the
highest winning bid).

Consider again the previous example with the same set of supply func-
tions tendered (note though that in general the same set of suppliers will
make different bids under different tendering rules). After having ranked
from lowest to highest all the bids for the single lots, the procurer awards
the five lots to the suppliers who made the lowest bids, but now all suppliers
are paid for each of the awarded contracts the same price, equal to the sixth
lowest bid. Therefore, suppliers 1 and 2 obtain two lots each and supplier 3
obtains one lot, and the ‘uniform price’ is given by €300,000.

More in general, if the procurer is interested in buying K contracts, the K
lowest bids will win and, for each lot, the winners will all pay a price equal to
the (K+ 1)st lowest offer.

An important characteristic of uniform-price tendering is that, when the
contracts have relevant and uncertain common-cost components, it
encourages participation by small and less-informed suppliers. Since the
final price is the same for all the assigned lots, and depends on the bids and
the information of all winning suppliers, including better-informed ones,
less-informed suppliers (like new entrants or smaller firms) are less exposed
to the risk of a winner’s curse — which is particularly intense when firms are
heterogeneous and some of them are better informed — and, hence, are
willing to bid more aggressively. For these reasons, less-informed suppliers
are also more likely to participate in a uniform-price tendering.”

7 Though rather obvious, it is worth remarking again that one should not deduce from the example we
discussed that the discriminatory-price tendering is always preferable to the uniform-price tendering
simply because in the former each winning bidder is paid a price equal to his bid, which is lower than
the marginal losing bid (paid by all winners in a uniform-price tendering). This is because different
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The distinguishing feature of uniform-price tendering, that all lots are
assigned at the same price, is also usually perceived as fair, since all awarded
contracts are perfect substitutes both for the buyer and the suppliers.

8.3.2.3. Unilateral and coordinated demand reduction

With both the pricing rules described, suppliers’ exposure problem is greatly
reduced, because they can specify the minimum price at which they are
willing to supply a given group of contracts. However, a well-known bid-
ding phenomenon that might occur in uniform-price tendering is the so
called ‘demand reduction’, which in case of procurement becomes ‘supply
reduction’. This arises when participants shift their supply schedule
upwards and therefore bid higher prices.?

Consider, for example, a buyer offering two identical contracts for elec-
tricity provision, and two bidders: bidder 1 is an efficient firm who can
supply one lot for €300,000 and a second lot for €300,000 and bidder 2 is a
less efficient firm who is capable of supplying one lot for €500,000 and a
second lot for €1,000,000. Moreover, suppose each bidder knows his
competitor’s costs. Bidders’ lowest acceptable prices for supplying the single
lots or the two lots together are then the following (remember that lots
A and A’ are still identical):

Only A Only A’ (A, A)
Bidder 1 300 300 600
Bidder 2 500 500 1,500

Suppose supplier 2 bids competitively and, hence, offers to supply the first
lot at price €500,000 and the second lot at price €1,000,000. Then if bidder 1
too bids competitively (i.e., he offers to supply the first lot at price €300,000
and the second lot at price €300,000), he is awarded both lots and receives
the tendering price of €500.000 for each of them, making a total profit of
€400,000. However, bidder 1 could do better by manipulating his bid and
offering, for example, to supply the first contract at price €300,000 and the
second at price above €1,000,000. Because of the uniform price rule, in this
case bidder 1 is awarded one lot only, but receives a price of €1,000,000,
making a higher total profit of €700,000. Clearly, the strategic behaviour of

designs will induce different bidding behaviour and, in particular, suppliers would be willing to offer
lower prices in a uniform-price tendering, which may well yield higher savings for the procurer.

8 Wilson (1979) and Ausubel and Cramton (1998).
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bidder 1 greatly increases the price paid by the procurer, and also reduces
efficiency as the second lot is then served by a supplier with higher costs.

In procurement, demand reduction is particularly likely when there is a
large supplier among bidders that, by manipulating its supply, can produce
a substantial effect on the final price. In particular, a large supplier realizes
that bidding aggressively (i.e., close to her production cost for each
contract) lowers the price of all contracts that she wins. This induces him to
bid less aggressively, which in the case of procurement consists in offering to
supply lower quantities at higher prices. This strategic behaviour — that leads
to fewer contracts won at higher prices and higher profits — is akin to that of
a monopolist, who prefers to sell a lower quantity charging a higher price.

In the example described above, one of the bidders has an incentive to
unilaterally manipulate his bid. However, bidders may also find it attractive
to coordinate their strategies. In a uniform-price tendering there can also be
outcomes that appear collusive, because they induce a price that is much
higher than if contracts were sold as an indivisible package. This happens
because bidders can implicitly (or explicitly) agree to determine a very high
price for the procured contracts, by each submitting very steep supply
functions — that is, by both bidding very high prices for a small number of
contracts and very low prices for a large number of contracts. This makes it
unprofitable for other bidders to try to obtain a number of contracts higher
than their collusive share, by deviating from the collusive agreement.

Consider the following example, in which bidders are now symmetric.
Figures in the cells represent the lowest prices that bidders are willing to
accept for serving the single lots or the two lots together (with lots A and A’
still identical):

Only A Only A’ (A, A)
Bidder 1 300 300 600
Bidder 2 300 300 600

If both bidders behave competitively (offering for each lot the minimum
price they are willing to obtain) they are awarded one lot each at price
€300,000. Therefore, they both make no profits. But bidders can do much
better by coordinating to manipulate their bids. If, for example, they offer to
supply one contract at price €300,000 and a second contract at price
€1,000,000, they are still awarded one lot each, but they are paid €1,000,000
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each (which is the marginal losing bid), making a higher profit of €700,000.
Notice that no bidder has an incentive to deviate from this behaviour and
try to win two lots, because in doing so it would reduce the price to
€300,000 and, hence, obtain no profit. Once again, this strategic behaviour
greatly increases the price paid by the procurer. As a consequence, in a
uniform-price tendering suppliers’ bids can be much higher than their costs
and, from the point of view of a procurer, expected savings can be parti-
cularly low.

There is evidence of demand reduction in electricity markets, spectrum
auctions, and in experiments.” Typically, the presence of a large supplier
bidding against smaller firms suggests a higher risk of unilateral demand
reduction. Coordinated demand reduction is more likely when suppliers are
able to implicitly or explicitly collude.

In discriminatory auctions demand reduction is less of a problem. For
example, assume, as in our previous example, two bidders are trying to
sustain a ‘collusive’ division of the lots being procured by bidding a low
price for their share of the lots, and much higher prices for the other lots.
(This makes it unprofitable for a bidder to try to obtain more lots than his
‘collusive’ share). In a discriminatory auction, this strategy is much less
profitable than in a uniform-price auction, because each supplier is simply
paid the price she offers on the lots she wins.

We can now suggest the following practical conclusion, concerning the
two formats discussed above.

Practical conclusion 4

With strong negative complementarities and homogeneous supply contracts, if the com-
mon-cost component is relevant and uncertain, potential suppliers are heterogeneous in
terms of available information and/or participation is a major concern, then favour uniform-
price tendering. Otherwise, favour discriminatory tendering.

Both the uniform-price and discriminatory tendering procedures can be
easily implemented when the number of identical contracts is very large and
their size very small. In electricity procurement (as well as in sales auctions
of Treasury bonds) the size of a single contract is typically very small, and
this is why the procedures are denominated tendering/auctions of shares.'”

o Kagel and Levin (2001), List and Lucking-Reiley (2000), Wolfram (1998), and Wolak (2003).
19 Wwilson (1979).
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In this kind of tendering bidders have the opportunity to submit their
supply schedule with a very high degree of accuracy, which attracts potential
suppliers and helps the procurer in selecting the best providers from a large
set of possibly very heterogeneous market suppliers.

8.4. Number of lots, package bidding and participation

When designing a procurement, the buyer must decide the number and size
of lots/contracts in which the supply is split (see Chapter 7). The procurer is
usually facing many heterogeneous potential suppliers, typically very many
small ones, several medium-large sized ones, and a few very large ones. Also,
the procurer typically does not know exactly which type of potential sup-
plier is more efficient for a specific procurement, nor the strength of
economies or diseconomies of scale and of other possible complementarities
among potential lots/contracts.

When positive complementarities are expected to be relevant for larger
suppliers, in the absence of package bidding there is a natural tension
between lots aggregation, which allows larger suppliers to fully exploit
economies of scale, and lots fragmentation, which favours entry by many
smaller firms. Note that small firms are often more flexible and innovative,
and so may sometimes be more cost effective than large ones, even if they
cannot exploit economies of scale.

The flexibility in lots aggregation allowed by package bidding lets the
market endogenously choose the optimal aggregation of contracts and scale
of supply, at the same time encouraging participation of small potential
suppliers and allowing the exploitation of economies of scale. The buyer can
greatly reduce the minimum size of contracts/lots, and thereby maximize
the number of smaller suppliers otherwise excluded, without hindering the
ability of larger suppliers to bid on large sets of contracts in case they are
characterized by positive complementarities. This allows all types of firms to
express their different competitive advantages and the market to effectively
decide who should be awarded the contracts.

Practical conclusion 5

When package bidding is allowed, reducing the size of the contracts to be procured
encourages the participation of small firms without preventing large firms from exploiting
economies of scale.
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Example 8.2. The procurement of road paintings in Sweden.

The Swedish National Road Administration (SNRA) usually awards 50-60
contracts per year for the updating of road markings on national roads and
each contract is valid for one year. In 2001, the SNRA implemented a field test
applying a combinatorial tendering procedure. There were 8 potential bidders
in the market. Two firms were relatively large and operated on a national basis.
The other firms were more or less local, operating in adjacent counties only.
The main aim behind the test was to make it easier for firms — both SMEs and
large firms — to express in their bids the true production costs for various
packages of contracts. This would in turn have the potential of lowering the
SNRA’s costs and increase economic efficiency. The SNRA set bidding rules
which made the combinatorial bidding possible, allowing firms to submit
offers on individual contracts and on any arbitrary number of contracts
bundled at the bidder’s discretion. In addition, the SNRA gave individual firms
the option to put an upper bound on the maximum number of lots a firm could
take on in case it won ‘too many contracts’. On average 4.7 bids were submitted
on each contract. The SNRA’s cost was reduced and the number of firms
that won contracts increased. In sum, the result indicates that combinatorial
bidding increases competition because, compared to more conventional
mechanisms, it allows SMEs to enter the auction lowering the procurer’s cost.

Example 8.3. The procurement of telecommunication services in Italy.

In 2002, Consip implemented a combinatorial tendering procedure to
procure telecommunication services. Two different lots were purchased: lot
A was for fixed telecommunication services and lot B was for mobile tele-
communication services. The market was characterized by two incumbents,
Telecom Italia and Wind, which were the current providers respectively for
fixed and mobile telecommunication services, and some potential entrants,
among which the larger ones were Albacom and Vodafone. Furthermore,
the two incumbents were active both in the fixed and mobile tele-
communication service markets, whereas all the potential entrants were
active either in the fixed or in the mobile telecommunication services
market. With such bidders, the main goal was to design a tendering
mechanism to encourage both participation of potential entrants and the
emergence of synergies, if any, between fixed and mobile telecommunica-
tion services. Therefore, Consip decided to keep mobile and fixed telecom
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services as distinct lots, so that Albacom and Vodaphone could participate,
and implement a combinatorial tendering design that allowed Telecom and
Wind to express possible cost synergies. (For legal reasons the best non-
combinatorial offer for the single lot had the preference. Hence, a combi-
natorial bid could win only if it was the best both in lot A and B.) The design
was successful: all four potential participants placed a bid and the threat of a
competitive offer by potential entrants pushed the incumbents to offer
aggressively. Both Telecom and Wind submitted package bids which were
slightly lower than their offers on single lots and which lost to a combi-
nation of bids on single lots (because of the rule described above). This

revealed that only small synergies existed between the two services.

Bibliographical notes

The theory and practice of multi-object competive bidding has long been
focused on how to sell perfectly divisible assets such as state bonds (Wilson,
1979; Back and Zender, 1993). For an exposition to the main themes, such
as the exposure and the threshold problems, and results on multi-object
competitive bidding see the excellent books by Krishna (2002), Klemperer
(2004), Janseen (2004) and Milgrom (2004). The work by Rassenti, Smith
and Bulfin (1982) has been pioneer on combinatorial bidding while
Rothkopf, Pekec and Harstad (1998) later analysed the issue of com-
putionally complexity. Menu-Auctions, a sealed-bid specification of package
bidding, were first introduced by Bernheim and Whinston (1986). For a more
general, and recent, discussion on package bidding see Pekec and Rothkopf
(2003) and Milgrom (2004). The volume by Cramton, Shoham and Steinberg
(2006), is the most exhaustive effort on combinatorial tendering procedures,
putting together practical as well as theoretical contributions by economists,
computer scientists and operations reaserch experts. Applications of package
bidding to procurement are more recent; an interesting and successuful
example is illustrated in the paper by Epstein et al. (2004).
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9.1. Introduction
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Procurements for many related items are commonplace. Dynamic auctions
have many advantages in such environments. We consider both the pur-
chase of many related items and the purchase of many divisible goods, such
as energy products or environmental allowances, or other procurement
contracts. In such auctions, the bids specify quantities of each of the items:
the megawatt-hours of electricity or the tons of emissions. Often, related
goods are — or could be — auctioned at the same time. In electricity markets,
products with several durations or locations may be auctioned together. In
environmental auctions, emission reductions for each of several different
pollutants or time periods may be bought at the same time. This chapter
explores how procurement auctions for many divisible or indivisible goods
should be conducted. Of course, the answer depends on the objective of the
buyer and the bidding environment.! Here we focus on a few of the
important issues of auction design in a setting where the buyer cares about
some combination of efficiency (procuring the goods from the lowest-cost
suppliers) and minimization of the payment for purchasing the goods. Our
purpose is to motivate a sensible design in a realistic environment, rather
than to prove the optimality of a particular design, which would require
more restrictive assumptions than we care to make.

One of the initial design decisions is whether to conduct a static (sealed-
bid) competitive tendering or dynamic (descending-bid) auction. A frequent

Department of Economics, University of Maryland, College Park, MD 20742, USA. Authors’ websites:
www.ausubel.com and www.cramton.umd.edu. We gratefully acknowledge the support of National
Science Foundation Grant SES-0531254.

! As this is a volume on procurement, we will study dynamic auctions to procure, in which the
auctioneer is a buyer, the bidders are suppliers, and the price typically descends. Analogous results
apply in auctions to sell (i.e., the standard auctions studied in auction theory), in which the auctioneer
is a seller, the bidders are buyers, and the price typically ascends.
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motivation for the use of dynamic auctions is reducing common-value
uncertainty, thereby enabling bidders to bid more aggressively with less fear
of the ‘Winner’s Curse’ (see also Chapter 6). However, in the context of
buying many goods, the price discovery of a dynamic auction plays another,
often more important, role. By seeing tentative price information, bidders
are better able to make decisions about the quantity of each good to sell. This
is particularly useful because the goods being procured are related. Some
may be substitutes; others may be complements in production (see also
Chapter 8). Bidding in the absence of price information makes the problem
much more difficult for bidders. Furthermore, practical constraints can
make bidding in a sealed bid tendering exceedingly difficult unless the buyer
allows the bidders to express these constraints in their sealed bids, whereas,
in a dynamic auction, the bidder can see tentative prices and assignments,
allowing the bidder to make decisions that are consistent with the bidder’s
constraints.

The case for dynamic auctions is further strengthened when we recognize
that it is costly for bidders to determine their preferences. A dynamic
auction, by providing tentative price information, helps focus the bidder’s
decision problem. Rather than consider all possibilities from the outset, the
bidder can instead focus on cases that are important given the tentative
price and assignment information. Although this point is already valid in
auctions for a single good,” it becomes more critical in the context of many
goods, where the bidder’s decision problem is much more complicated.
Rather than simply decide whether to supply, the bidder must decide which
goods to supply and what quantity of each. The number of possibilities
grows exponentially with the number of goods. Determining costs and then
bids for each of these possibilities is difficult at best, whereas, in the presence
of transparent price information the decision problem becomes relatively
more straightforward.

Given the increased importance of price discovery when auctioning many
divisible or indivisible goods, we focus on dynamic auctions. The question
then becomes: How can the auction designer best promote effective price
discovery? For divisible goods, simultaneous clock auctions are both
effective and simple. In a simultaneous clock auction, there is a price
“clock” for each divisible good indicating its tentative price per unit
quantity. Bidders express the quantities they wish to supply at the current

2 See Compte and Jehiel (2002).
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prices. The price is decremented for goods with excess supply, and bidders
again express the quantities they wish to supply at the new prices. This
process repeats until supply is made equal to demand. The tentative prices
and assignments then become final. For indivisible goods, the simultaneous
descending auction may be preferred, especially if the number of items is
large. The simultaneous descending auction is analogous to the simulta-
neous ascending auction used by the US Federal Communications Com-
mission (FCC) and other countries for selling radio spectrum. The only
difference between the simultaneous descending auction and a clock auction
is that in the simultaneous descending auction, the bidders specify both a
price and quantity for each item they wish to supply. In the clock format,
the buyer names prices and the bidders only express quantities at the
announced prices.

Discrete rounds, rather than bidding in continuous time, are used in real-
world situations which implies that issues of bid decrements, ties and
rationing become significant. We argue that this complication is best
handled by utilizing “intra-round bids,” allowing bidders in each round to
express their supply curves along a line segment between the starting and
ending price vector for the round. Allowing a rich expression of preferences
within a round makes bid decrements, ties and rationing less important.
Since preferences for intermediate prices can be expressed, the efficiency loss
associated with the discrete decrement is less, so the buyer can choose a
larger bid decrement, resulting in a faster and less costly auction process.

Natural linkages among goods often exist in practice. For example, in the
case of an auction of electricity capacity, the goods may differ by the
duration of the contract (e.g., three months, one year, or multiple years).
Such products are natural substitutes: a two-year contract is simply a
sequence of two one-year contracts. Hence, the relative prices of such
products are closely related. The auction can exploit this linkage by
enhancing substitution possibilities across these products.

Market power is a final practical consideration. Although some auction
settings approximate the ideal of perfect competition, most do not. The
auction design needs to address limited competition. Three useful instru-
ments are information policy, reserve pricing and efficient pricing. By
controlling the information that bidders receive, the buyer can enhance
price discovery while limiting the scope for collusion. Reserve pricing serves
two roles, providing price discipline in the absence of competition and
discouraging collusion by limiting the maximum gain from successful
collusion. Finally, since uniform pricing inevitably leads to supply
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reduction,’ the resulting inefficiency can be avoided by instead using the
efficient pricing rule of the Ausubel auction.*

We now address each of these issues in detail. Section 9.2 briefly outlines
the simultaneous descending auction, which is suitable for the purchase of
many related discrete items. The remainder of the chapter focuses on clock
auctions, which are best suited for the procurement of divisible goods. The
chapter then proceeds with considerations of practical implementation,
treating discrete rounds (section 9.3), natural linkages among goods
(section 9.4) and limited competition (section 9.5). Finally in section 9.6
we describe the clock-proxy auction, which is a practical method for
procuring many related goods in a package auction.

In the Technical Appendix, we formalize the advantages of the clock-
proxy auction.

9.2. Simultaneous descending auction

One of the most successful methods for auctioning many related items is the
simultaneous ascending auction — and its counterpart for procurement, the
simultaneous descending auction (see also Chapter 8). This auction form
was first developed for the FCC spectrum auctions, beginning in July 1994,
and has subsequently been adopted with slight variation for dozens of
spectrum auctions worldwide, resulting in revenues in excess of $200 bil-
lion. The method, first proposed by Paul Milgrom, Robert Wilson and
Preston McAfee, has been refined with experience, and extended to the sale
or purchase of divisible goods in electricity, gas and environmental markets.
Here we describe the method and its extensions.

The simultaneous descending auction is a natural generalization of the
English auction when procuring many goods. The key features are that all
the goods are purchased at the same time, each with a price associated with
it, and the bidders can bid on any of the items. The bidding continues until
no bidder is willing to reduce the price on any of the items. Then the
auction ends with each bidder supplying the items on which it has the low
bid, and is paid its bid for any items supplied.

The reason for the success of this simple procedure is the excellent price
discovery it affords. As the auction progresses, bidders see the tentative

3 See Ausubel and Cramton (2002). * See Ausubel (2004).
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price information and condition their subsequent bids on this new infor-
mation. Over the course of the auction, bidders are able to develop a sense
of what the final prices are likely to be, and can adjust their purchases in
response to this price information. To the extent price information is suf-
ficiently good and the bidders retain sufficient flexibility to shift toward
their best package, the exposure problem® is mitigated — bidders are able to
piece together a desirable package of items, despite the constraint of bidding
on individual items rather than packages. Moreover, the price information
helps the bidders focus their efforts on estimating their production costs
only in the relevant region of the price space.

To further mitigate the exposure problem, most simultaneous descending
auctions allow bidders to withdraw bids. This enables bidders to back out of
failed aggregations, shifting bids to more fruitful packages. However, we
find that bid withdrawals often facilitate undesirable gaming behaviour, and
thus the ability to withdraw bids needs to be constrained carefully. It is our
view that price discovery — not bid withdrawal — is the more effective limit
on the exposure problem in simultaneous descending auctions.

There is substantial evidence that the simultaneous ascending auction
design has been successful. Cramton® provides a detailed examination of the
early FCC spectrum auctions. The auction format performed well on both
revenue and efficiency grounds. Although there is less experience with the
simultaneous descending auction in procurement, the limited evidence that
we do have is promising, and there is no reason to think that the positive
results for auctions to sell would not carry over to the procurement context.
By revealing information in the auction process, bidder uncertainty is
reduced, and the bidders safely can bid more aggressively. Also, costs may
decrease to the extent the design enables bidders to piece together packages
of items that they can more efficiently supply.

Despite the general success, simultaneous descending auctions have
experienced a few problems from which one can draw important lessons.
One basic problem is the simultaneous descending auction’s vulnerability to
cost-increasing strategies in situations where competition is weak. Bidders
have an incentive to reduce their supply in order to keep prices high, and to
use bid signalling strategies to coordinate on a split of the items.

> The exposure problem is the problem of winning some — but not all — of a complementary collection of
items in an auction without package bids. The bidder is “exposed” to a possible loss if his bids include
synergistic gains that might not be achieved.

¢ See Cramton (1997).
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We begin by motivating the design choices in a simultaneous descending
auction. Then we describe typical rules, including many important details.

9.2.1. Auction design

The critical elements of the simultaneous descending auction are (i) open
bidding, (ii) simultaneous purchase, and (iii) no package bids. These fea-
tures create a desirable competitive process provided (i) items are sub-
stitutes, (ii) bidders are price takers, and (iii) bid increments are negligible.7
Of course, these conditions do not hold in practice. Some degree of market
power is common, at least some items are complements, and bid decre-
ments in the 5 to 10 percent range are required to get the auction to
conclude in a manageable number of rounds.

Still the simultaneous descending auction does perform well in practice
largely because of the benefits of price discovery that come from open
bidding and simultaneous sale. These benefits take two forms. First, in
situations where bidder costs are positively related, price discovery may
mitigate the Winner’s Curse and thereby reduce procurement costs.® Bid-
ders are able to bid more aggressively since they have better information
about the items’ costs. More importantly, when many items are purchased,
the price discovery lets bidders adapt their bidding and analysis to the price
information, which facilitates the aggregation of a complementary package
of items to supply.

The alternative of sequential auctions has the effect of limiting the
information that is available to bidders and of limiting how bidders can
respond to information. With sequential auctions, bidders must guess what
prices will be in future auctions when determining bids in the current
auction. Incorrect guesses may result in an inefficient assignment when item
costs are interdependent. A sequential auction also eliminates many stra-
tegies. A bidder cannot switch back to an earlier item if prices fall too low in
a later auction. Bidders are likely to regret having sold early at low prices, or
not having sold early at high prices. The guesswork about future auction
outcomes makes strategies in sequential auctions complex, and the out-
comes less efficient.

Almost all the simultaneous descending auctions conducted to date do
not allow package bids. Bids are only for individual items. The main

7 See Milgrom (2004). 8 See Milgrom and Weber (1982).
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advantages of this approach are simplicity and linear prices. The auction is
easily implemented and understood. The disadvantage is the exposure
problem. With individual bids, bidding for a synergistic combination is
risky. The bidder may fail to supply key pieces of the desired combination,
but receive payment based on the synergistic reduction in costs. Alter-
natively, the bidder may be forced to bid below its costs in order to secure
the synergies and reduce its loss from being stuck with costly individual
items. Individual bidding exposes bidders seeking synergistic combinations
to aggregation risk.

Not allowing package bids can create inefficiencies. For example, suppose
there are two bidders to supply two items, which the buyer values at $150
for the two items together. One supplier has a technology which can pro-
duce both items for a cost of $100, but cannot produce a single item. Thus,
it costs her $100 to supply both items, and it also costs $100 to supply just
one; the items are perfect complements. The second supplier uses a different
technology, which allows her to supply either item, but only one item at a
cost of $25; the items are perfect substitutes. Note that the efficient outcome
is for the first bidder to supply both items at a total cost of $100. Yet any
attempt by the first bidder to supply both is foolhardy. The first bidder
would have to drop its bid to $25 on each item in order to be selected to
supply both, but then the bidder would be paid only $50 and have costs of
$100. The final outcome is for the second bidder to provide a single item at
the opening price. The outcome is inefficient, and fails to procure the
required items.

This example is extreme to illustrate the exposure problem. The ineffi-
ciency involves large bidder-specific complementarities and a lack of
competition.

Unfortunately, allowing package bids creates other problems. Package
bids may favour large suppliers due to a variant of the threshold problem.
Continuing with the last example, suppose that there is a third bidder who
has a cost of $60 to supply either item. Then the efficient outcome is for the
individual bidders to provide both items, resulting in total costs of
$25 + $60 = $85 < $100. But this outcome may not occur when costs are
privately known. Suppose that the second and third bidders have placed
individual bids of $65 on each of the two items, but these bids are beaten by
a package bid of $110 from the first bidder. Each bidder hopes that the other
will bid lower to beat the package bid. A reduction of at least $20 is required
from the individual bidders. However, the second bidder has an incentive to
overstate her costs. She may refrain from bidding, counting on the third
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bidder to break the threshold of $110. But the third bidder cannot come
through, so the auction ends with the first bidder supplying both items for
$110.

Package bidding also adds complexity. Unless the complementarities are
large and heterogeneous across bidders, a simultaneous descending auction
without package bids may be preferred.

9.2.2. Typical rules

The simultaneous descending auction works as follows.” A group of items
with strong cost interdependencies are up for auction at one time. A bidder
can bid on any collection of items in any round, subject to an activity rule
which determines the bidder’s current eligibility. The auction ends when a
round passes with no new bids on any item. This auction form was thought
to give the bidders flexibility in expressing costs and building packages of
items. Common rules are described below.

Quantity cap To promote competition in the supply chain, a bidder often
is limited in the quantity it can supply.

Payment rules Often suppliers will be required to post a bid bond or letter
of credit, or pass some credit review process. The bid bond and credit
review typically define the bidder’s maximum eligibility. A bidder interested
in supplying a large quantity of items would have to post a large bid bond.
The bid bond provide some assurance that the bids are serious. Suppliers
are paid at the time of delivery.

Minimum bid decrements To assure that the auction concludes in a rea-
sonable amount of time, minimum bid decrements are specified. Bid
decrements are adjusted in response to bidder behaviour. Typically, the bid
decrements are between 5 and 20 percent.

Activity rule  The activity rule is a device for improving price discovery. It
forces a bidder to maintain a minimum level of activity to preserve its
current eligibility. As the auction progresses, the activity requirement
increases, reducing a bidder’s flexibility. The lower activity requirement
early in the auction gives the bidder greater flexibility in shifting among
packages early on when there is the most uncertainty about what will be
obtainable.

Number of rounds per day A final means of controlling the pace of the
auction is the number of rounds per day. Typically, fewer rounds per day

? See Cramton (2006) for more details.
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are conducted early in the auction when the most learning occurs. In the
later rounds, there is much less bidding activity, and the rounds can occur
more quickly.
Stopping rule A simultaneous stopping rule is used to give the bidders
maximum flexibility in pursuing backup strategies. The auction ends if a
single round passes in which no new bids are submitted on any item.
Bid information The most common implementation is full transparency.
Each bidder is fully informed about the identities of the bidders and the
eligibility of each bidder. Low bids and bidder identities are posted after
each round. In addition, all bids and bidder identities are displayed at the
conclusion of each round, together with each bidder’s eligibility.
Bid withdrawal To limit the exposure problem, the low bidders can
withdraw their bids subject to a bid withdrawal penalty. If a bidder with-
draws its low bid, the buyer is listed as the low bidder and the maximum bid
is the second-lowest bid for that item. The second-lowest bidder is in no
way responsible for the bid, since this bidder may have moved on to other
items. If no firm bids on the item, the procurer can increase the maximum
bid. To discourage insincere bidding, there are penalties for withdrawing a
low bid. The penalty is the larger of 0 and the difference between the final
purchase price and the withdrawn bid. This penalty is consistent with the
standard remedy for breach of contract. The penalty equals the damage
suffered by the buyer as a result of the withdrawal.

We now turn to the clock format for procuring divisible goods.

9.3. Simultaneous descending clock auction

When goods are divisible, such as electricity or emission allowances, the
simultaneous descending clock auction yields desirable outcomes. A
simultaneous descending clock auction determines the market clearing
prices and the suppliers for each product procured. The descending clock
auction is an iterative auction procedure in which the auctioneer announces
prices, one for each of the products being procured. The bidders then
indicate the quantities of each product offered at the current prices. Prices
for products with excess supply then decrease, and the bidders again express
quantities at the new prices. This process is repeated until, for each product,
supply equals demand. This auction format has been used to procure
greenhouse gas emission allowances in the United Kingdom and will be
used to procure electricity capacity in New England.
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9.4. Accommodating discrete rounds with intra-round bidding

Although in theory one can imagine implementing a descending clock
auction in continuous time, this is hardly ever done in practice. Clock
auctions inevitably use discrete rounds for two important reasons. First,
communication is rarely so reliable that bidders would be willing to be
exposed to a continuous clock. A bidder would find it unsatisfactory if the
price clock swept past the bidder’s willingness to provide the good because
of a brief communication glitch. Discrete rounds are robust to commu-
nication problems. Discrete rounds have a bidding window of significant
duration, rarely less than ten minutes and sometimes more than one hour.
This window gives bidders time to correct any communication problems, to
resort to back-up systems, or to contact the buyer and have the round
extended. Second, a discrete round auction improves price discovery by
giving the bidders an opportunity to reflect between rounds. Bidders need
time to incorporate information from prior rounds into a revised bidding
strategy. This updating is precisely the source of price discovery and its
associated benefits.

An important issue in discrete-round auctions is the size of the bid
decrements. Larger bid decrements enable the auction to conclude in fewer
rounds, but they potentially introduce inefficiency from the use of a coarse
price grid. Large decrements also introduce incentives for gaming as a result
of the expanded importance of ties and rationing rules. But using small
decrements especially in an auction with many clocks can greatly increase
the number of rounds and, hence, the time required to complete the auction
(see also Chapter 6). Bidders generally prefer a shorter auction. A short
auction reduces participation costs. A short auction also reduces exposure
to price movements during the auction. This is especially relevant in
securities and energy auctions for which there are active secondary markets
in close substitutes, and for which underlying price movements could easily
exceed the price decrements.

Fortunately it is possible to capture nearly all of the benefits of a con-
tinuous auction and still conduct the auction in a limited number of
rounds, using the technique of intra-round bids.'® With intra-round bids,

1% Intra-round bidding, activity rules, indifference tables, and other aspects of the practical
implementation of clock auctions are described in greater detail in Ausubel, Cramton, and Jones
(2002).



230

L. M. Ausubel and P. Cramton

bidders express their supply in each auction round at all price vectors along
the line segment from the start-of-round price to the end-of-round price. In
a traditional clock auction, price may decrease from say $11 to $10 in a
round, but the bidder is only able to express the quantity it wishes to
provide at $11 and at $10. With intra-round bids, the bidder expresses the
quantity it wishes to provide at all prices between $11 and $10. This avoids
the inefficiency associated with a coarser price grid. It also avoids the
gaming behaviour that arises from the increased importance of ties and
rationing with coarser prices. The only thing that is lost is the within-round
price discovery. However, within-round price discovery is much less
important than the price discovery that occurs between rounds.

More specifically, with intra-round bids, in each round, the procurer
announces a start-of-round price and a (lower) end-of-round price. Each
bidder then expresses its supply curve for all prices between the start-of-
round price and the end-of-round price. Supply curves are constrained to
be increasing step functions: as the price falls, a bidder can maintain or
decrease the quantity; the quantity cannot increase in response to lower
prices. In every round, the bidder names the prices between the start-of-
round and end-of-round prices at which it wishes to reduce its quantity.
For example consider an energy auction where quantity is measured in
megawatts (MW). Let $11.00 be the start-of-round price and $10.00 be the
end-of-round price in round 6. Suppose the bidder’s quantity at $11.00 is
800 MW, and the bidder wishes to reduce quantity to 600 MW at $10.63
and to 350 MW at $10.17. Then the bidder’s bid consists of two price-
quantity pairs: ($10.63, 600 MW) and ($10.17, 350 MW) as shown in figure
9.1. The bidder is offering the quantity of 800 MW for prices from $11.00 to
$10.63, 600 MW for prices from $10.63 to $10.17, and 350 MW from $10.17
to $10.00. At each step, we assume that the bidder is indifferent among all
quantities between the two end points. Thus, at $10.17, the bidder’s bid is
satisfied by any quantity between 350 MW and 600 MW.

At the end of the round, the buyer forms the aggregate supply curve from
the individual bids. Then, if there is excess supply at the end-of-round price,
the auctioneer reports the excess supply at the end-of-round price and a
new round begins. Otherwise, the auctioneer reports the clearing price and
each bidder is informed of the quantity it is obligated to provide.

Figure 9.2 shows a sample auction, which lasts six rounds. The auction
begins with a starting price PO = $20.00. At the end of round 1, no bidder
reduced quantity, so the aggregate supply curve is vertical between PO and
P1. At PI1, there is substantial excess supply indicated by the distance
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between the vertical demand curve and the aggregate supply curve. In each
subsequent round, one or more bidders reduces quantity at prices between
the start-of-round price and the end-of-round price, and the excess supply
shrinks. As a result of the intra-round bidding, the reductions are at
numerous prices and are small relative to the total demand. In round 6, the
tentative end-of-round price is P6=$10.00, but at this price, demand
exceeds supply. Thus, the buyer backs up to the price P6 =$10.17 at which
supply and demand intersect. The procurer reports that the auction con-
cluded at the clearing price P6 =$10.17.

The experience from a number of high-stakes clock auctions indicates
that intra-round bidding enables the buyer to conduct auctions with ten
or more products in about ten rounds, with little or no loss from the
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discreteness of rounds. These auctions can be completed in a single day. By
way of contrast, early spectrum auctions and some electricity auctions
without intra-round bids took weeks or even months to conclude. In a few
extreme instances, the longer duration was warranted due to the enormous
uncertainty and extremely high stakes, but generally speaking, intra-round
bids would have reduced the bidding costs without any meaningful loss in
price discovery.

9.5. Exploiting the natural linkages among goods

The motivation for auctioning many products together is that the products
are related. The bidders may view some of the goods as substitutes and
others as complements. At the same time, there may be substitution pos-
sibilities as to what is procured in the auction. Given the natural linkages
among goods, a second important issue in the implementation of a
simultaneous clock auction is the amount of flexibility given to bidders in
switching across products and to the buyer in the determination of supply.

9.5.1. Bidder flexibility

To promote price discovery, activity rules are generally imposed in clock
auctions. The simplest clock auction is for a single homogeneous good.
There, the activity rule takes the simple form of a monotonicity constraint:
each bidder’s quantity supplied is not permitted to increase as the price
decreases, consistent with upward-sloping supply curves. Without the
monotonicity constraint, a bidder might bid as a ‘snake in the grass’ —
grossly understating supply at high prices and then jumping in with large
supply near the end of the auction. Widespread use of a snake-in-the-grass
strategy would undermine the very purpose of utilizing a dynamic auc-
tion."" A monotonicity constraint prevents this form of strategic behaviour,

' One motivation for a bidder to use a ‘snake-in-the-grass’ strategy is to avoid conveying information
to rivals in an environment where bidders exhibit interdependent costs. If each bidder’s estimate of cost
is based in part on rivals” information, one bidder demanding large quantities might induce her rivals
to reduce their cost estimates and bid more aggressively. A second motivation for a bidder to use a
snake-in-the-grass strategy arises from bidders’ limited capacities to provide items. The bidder holds
back on bidding for the good she wants most to provide, instead bidding for the goods her rivals want
to provide, in the hopes of exhausting the competitors’ limited capacities. The bidder then shifts to
bidding on her true interests late in the auction, now facing weakened competition for providing these
goods.
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thus encouraging better price discovery and facilitating rapid convergence
to equilibrium.

In situations with multiple goods that have relatively independent supply
curves, a monotonicity constraint may be applied independently to each
good. However, in situations where the interdependencies across goods are
substantial, applying monotonicity constraints independently to each good
may be overly restrictive. For example, if two products are close substitutes,
it is natural for the bidder to supply the product with the more attractive
price. Thus, the bidder may want to decrease the quantity she bids on the
product with a faster falling price, and increase her quantity on the product
with a slower falling price. Such bids would be excluded by the simplest
application of monotonicity constraints.

In some applications, identifying and exploiting the natural linkages
among goods may resolve these issues. Goods are organized into product
groups. Substitute goods are assigned to the same group; while com-
plementary goods are assigned to different groups. The activity rule is
crafted to permit bidders to freely substitute among goods contained in the
same product group. However, monotonicity is applied independently
across groups, so that no substitution is permitted between products in
different groups.

The quarterly Electricité de France (EDF) Generation Capacity Auctions,
the first practical implementation of simultaneous clock auctions, has
successfully taken this approach. Broadly speaking, two types of goods are
offered: baseload capacity contracts, and peakload capacity contracts. These
goods would be expected to be complements, since a new entrant in the
French electricity market can best meet the needs of customers with a
particular combination of baseload and peakload capacity. However,
baseload and peakload capacity are each offered in multiple durations —
three-month, six-month, one-year, two-year and three-year contracts, with
the same starting date — and the various durations of the same type of
contract are close substitutes. Consequently, the goods are organized into
two product groups, each containing five products. Since the goods within a
group are denominated in comparable units (MW of power), the activity
rule applied to all products within a group is simply a monotonicity con-
straint on the sum of the respective supply curves.'”

12 As many as five product groups have been offered in some of the EDF auctions. An additional Power
Purchase Agreement product has sometimes been offered, in addition to the basic baseload and
peakload product. Moreover, in some of the auctions, contracts with different starting dates have been
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9.5.2. Supply flexibility

In many applications, the evident substitutability of goods makes it desir-
able to give flexibility to the buyer, as well as to bidders. For example,
financial securities may be bought in a variety of durations, but the only real
constraint on the buyer is that the total quantity bought must equal the
buyer’s total demand. Or energy products may be offered with a variety of
delivery locations, but the principal requirement is again on the total
quantity bought. The objectives of efficiency and procurement cost mini-
mization are both served by allowing “the market to decide” the demand of
each of the substitute products to be procured.

Again, the EDF auctions have successfully taken this approach. As
described in section 9.4.1, both baseload and peak capacity are offered in
many durations. EDF recognized that different bidders would prefer dif-
ferent durations, but EDF did not have a reliable method for predicting the
demands for the various durations other than through the auction itself. By
way of contrast, EDF had excellent information about its own willingness to
substitute quantities among durations, as a function of price.

Observe that, if both the supplies and the relative prices of the various
durations were allowed to be determined endogenously, then the entire
system would be underdetermined. Since the supplies were intended to be
market driven and since the buyer’s tradeoffs on price were well understood,
the decision was made that the prices of the various products within a group
would be linked together and would decrease in lockstep. (However, the
prices associated with different product groups move independently of one
another). Before the start of the auction, the buyer determines an indiffer-
ence table expressing the price differentials (i.e., a yield curve) amongst the
various products within a group that would make the buyer indifferent
between obtaining one product or another. With two product groups
containing five products each, there are effectively just two clocks (baseload
and peak), and ten prices, with the prices for each product group deter-
mined by the clock and the indifference table. The clearing condition is that
the aggregate supply for each product group is no greater than the total
demand. The bidders then determine endogenously the division of pur-
chases across the various durations, contributing both to efficiency and to
procurement cost minimization.

offered as separate product groups. For further information, see EDF’s website (www.edf.fr) and the
websites listed in the Bibliographical notes.
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9.6. Addressing limited competition

In most auctions, competition is limited. Either the number of bidders is
small or some bidders are significant in size relative to the auction volume.
In these auctions, the auction designer needs to address the potential
exercise of market power in the auction design. Three of the most important
instruments available to the auction designer are: the information policy,
the use of reserves, and the pricing rule.

9.6.1. Information policy

In a competitive auction, price is used to resolve the assignment problem.
Those bidders willing to provide at lower cost, get to provide more.
However, when there is a lack of competition, a major concern is that
bidders will agree on a division of the goods by means other than the
auction price.

Most spectrum auctions have used a fully transparent simultaneous
ascending auction, in which the complete history of bids (including the
identities of the bidders making the bids) has been reported after every
round. This has enabled bidders to adopt collusive strategies in spectrum
auctions where competition was especially weak."?

In clock auctions, a useful information policy for mitigating collusive
possibilities is to report only the aggregate supply for the goods after each
round. In many situations, the aggregate supply contains most of the
information needed for price discovery. If, instead, the buyer revealed
the individual supply curves of the bidders, this detailed information could
be used to facilitate a coordinated reduction of supply at high prices. For
example, the bidders might cooperatively reciprocate the quantity reduc-
tions of competitors, and punish those who do not reciprocate by shifting
quantity toward products that the non-reciprocating bidder wishes
to provide. In order to avoid such possibilities, in all real-world clock
auctions of which we are aware, the buyer has reported only end-of-round

aggregate demand or supply, and not the individual demands or supplies of
bidders.

13 See Cramton and Schwartz (2002), Brusco and Lopomo (2002), Grimm, Riedel, and Wolfstetter
(2002).
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9.6.2. Reserve pricing

A reserve price is a second important instrument to address limited com-
petition. It does this in two ways. First, it reduces the incentive for collusion
by limiting the maximum gain from collusion. Bidders must provide the
good at no higher than the reserve price no matter how effective their
collusion. Second, the reserve price guarantees that the price paid by the
buyer is not unreasonably high, even when competition is weak. Reserve
prices are easily implemented in clock auctions. Most commonly, the initial
clock price serves as a reserve. Bidders are not permitted to express supply at
prices above the reserve.

Alternatively, the procurer can start the auction at a high price but apply
a secret reserve. A given product does not clear until the supply is less than
or equal to the demand and the reserve price (which is not announced) is
met. This approach was applied successfully in the September 2003 EDF
auction.

More generally, the buyer may wish to adjust demand in response to
bids."* In a clock auction, a demand adjustment is most easily accomplished
by specifying an explicit downward-sloping demand curve. This has the
effect of expanding the quantity demanded when there is ample competi-
tion, but reducing the quantity demanded (and implicitly introducing a
reserve-like mechanism) when there is insufficient competition.

9.6.3. Efficient pricing

The pricing rule is a final instrument to address market power. Most auc-
tions for divisible goods use uniform pricing: all units of a given product are
bought at the same market-clearing price. The difficulty with this pricing
rule is that it creates the incentive for bidders to engage in supply reduction —
bidding a quantity less than true supply at every price.'””> Moreover, the
supply-reduction incentive increases in the quantity supplied; larger bidders
shade more and smaller bidders shade less. This differential shading creates
an inefficiency in which small bidders supply too much and large bidders
supply too little.

This inefficiency can be completely avoided in a clock auction by mak-
ing a simple change in the pricing rule, as proposed by Ausubel.'® For
homogeneous goods, each unit is procured at the price at which it is ‘clinched,

!4 See Ausubel and Cramton (2004b), McAdams (2005).
15 See Ausubel and Cramton (2002).  '® See Ausubel (2004, 2006).
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that is, at the point where it becomes mathematically impossible for the
bidder not to be selected to provide the unit. For example, suppose that
there are four identical items and three bidders, each offering to supply two
units. If one bidder reduces its quantity bid from two units to one, then
each of the other two bidders ‘clinches’ one unit at the current clock price.
The clock continues to descend in order to determine the allocation and
price of the remaining two units. Under this modified rule, the clock
auction yields the same pricing as in the (sealed bid) Vickrey auction,
adjusted to procurement.'” Bidders now have an incentive to bid their true
supply curves and an efficient allocation is obtained.

Although the Ausubel auction eliminates the assignment inefficiency
created by supply reduction, it does not solve the excessive procurement
cost problems stemming from market power. Under either uniform or
Vickrey pricing, bidders are paid more when there is less competition.
Hence, the other tools — information policy and reserve pricing — need to be
used in combination with Vickrey pricing to address the excessive pro-
curement cost problems created by limited competition.

9.7. Clock-proxy auction

In settings where complementarities are both strong and varied across
bidders, package bids are needed to improve the efficiency of the auction
mechanism. In this section we describe the clock-proxy auction of Ausubel,
Cramton and Milgrom'® as a practical package auction. A typical applica-
tion is a procurement in which different bidders combine items in different
ways. Some pairs of items may be substitutes and others may be comple-
ments. Indeed, a given pair of items may be substitutes for one bidder but
complements for another, and may change between substitutes and com-
plements for a single bidder as the prices of the other items change. The
method combines two auction formats — the clock auction and the proxy
auction — to produce a hybrid with the benefits of both.

The clock auction is just as described earlier — an iterative auction pro-
cedure in which the buyer announces prices, one for each of the items being
procured. The bidders then indicate the quantities of each item that they
wish to provide at the current prices. Prices for items with excess supply

17 See Vickrey (1961). 18 See Ausubel, Cramton, and Milgrom (2006).
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then decrease, and the bidders again express quantities at the new prices.
This process is repeated until there are no items with excess supply.

The descending proxy auction is a particular package bidding procedure
with desirable properties.'” In the procurement context, the bidders report
their true costs to their respective proxy agents. The proxy agents work just
like proxy bids on eBay, where a bidder submits his maximum willingness
to pay and eBay then automatically raises the bidder’s bid as needed. Here
proxy agents iteratively submit package bids on behalf of the bidders,
selecting the best profit opportunity for a bidder given the bidder’s inputted
costs. The buyer then selects the provisionally winning bids that minimize
costs. This process continues until the proxy agents have no new bids to
submit.

The clock-proxy auction is a hybrid auction format that begins with a
clock phase and ends with a final proxy round. First, bidders directly submit
bids in a clock auction, until there is no excess demand for any item. Then
bidders have a single opportunity to input proxy values. The proxy round
concludes the auction. All bids are kept live throughout the auction. There
are no bid withdrawals. The bids of a particular bidder are mutually
exclusive. There is an activity rule throughout the clock phase and between
the clock phase and the proxy round.

There are three principal motivations behind the clock-proxy auction.
First, Porter et al.?° describe a particular version of a ‘combinatorial’ clock
auction, and they provide experimental evidence in its support. Second, the
recent innovation of the proxy auction provides a combinatorial auction
format suitable for related items. Unlike pure clock auctions, whose
anonymous linear prices are not generally rich enough to yield efficient
outcomes even with straightforward bidding, the proxy auction leads to
efficient outcomes and it yields competitive procurement costs when bid-
ding is straightforward. It also has some desirable individual and group
incentive properties. However, the theoretical development of the proxy
auction treats only a sealed bid procedure, omitting opportunities for
bidder feedback and price discovery. Third, the empirical success of the
simultaneous clock auction in the field suggests that the clock phase would
be a simple and effective device for providing essential price discovery in
advance of a final proxy round. During the clock phase, bidders learn
approximate prices for individual items as well as packages (summing the

19 See Ausubel and Milgrom (2002, 2006a).
2% See Porter, Rassenti, Roopnarine, and Smith (2003).
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individual prices). This price information helps bidders focus their cost
analysis on packages that are most relevant.

The clock-proxy auction has important advantages over the simultaneous
descending auction described earlier. The simultaneous descending auction
performs well when items are substitutes and competition is strong. The
clock phase by itself also does well in this simple setting and, in particular,
the outcome is similar to that of a simultaneous descending auction.
However, the addition of the proxy auction round should be expected to
handle complications, such as complements, collusion, and market power,
much better than the simultaneous descending auction. In environments
where such complications are present, the clock-proxy auction is likely to
outperform the simultaneous descending auction both on efficiency and
procurement cost.

9.7.1. Proxy phase

Since the clock phase has already been described at length, it remains to
describe the proxy phase. Like the clock auction, the proxy auction is bas