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Abstract 

This thesis is about the economic aspects of public procurement of services through auctions 
in Sweden. It focuses on two different institutions, auctions used to find foste r-parents for 
boarded out children in the 19th century, and auctions of cleaning service contracts in the 20 th 

century. I n both cases, the contracting entity is the municipality or its representative, the 
lowest bidder wins the auction, and is paid in accordance with his/her bid. 

In the child auctions, c hildren were allotted to foster-parents by means of an open bidding 
process, the descending English auction, where the bids were given continuously to the 
auctioneer. In modern public procurement sealed bids ar e used in accordance with the first-
price, sealed bid auction. The first part of this thesis is about price formation in the child 
auctions and a study is made of the children who were auctioned several times, indicating 
asymmetric information among bidders or adverse selection in this market. These subjects are 
studied using field data on 601 child auctions held in Northern Sweden during the period 1863 
to 1889. The empirical findings in the first paper suggest that the foster-parents had a clear 
economic motive in these auctions. The child characteristics significantly affect the amount of 
compensation paid to the foster-parent. There is also evidence that farmers preferred older, 
more productive children. The second paper studies whether a re-auctioned child commanded 
a higher or lower price than a child that was not re-auctioned. The results indicate some form 
of asymmetric information because foster-parents demanded a higher level of compensation 
for a re-auctioned child. The results also suggest that the probability that a child was re-
auctioned increased if he/she was not healthy. 

The third paper in the thesis discusses a kind of "paradox". Although there is a competitive 
effect on the bids in the auction of cleaning service contracts, the contracting entity has an 
option, given by law, to restrict the number of bidders. In th is paper, an implementation cost 
is introduced fo r the contracting entity to justify such a restriction. The results, based on 
Swedish municipality data, indicate that contract and municipal ity characteristics, assumed to 
affect the implementation cost, affect the volume of the procurement, and the number of 
bidders, but not necessarily the choice of allocation mechanism. The final paper studies 
regional differences in bids, costs, and competition in municipal procurement using the same 
data as in paper [3]. The results show higher estimated costs for completing the contract, but 
lower estimated mean bids in the major city area of Stockholm compared with the res t of the 
country. This is explained by lower profit margins and higher operational costs in the major 
city area. An analysis is also carried out of why the lowest bidder is not always the contracted 
bidder. 

Key words: Adverse selection, asymmetric information, common value, fixed price contract, 
logit model, negative binomial, negotiated procedure, open procedure, private values, 
simplified procedure, stochastic cost frontier. 
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...when you are a Bear of very Little Brain, 

and you Think of Things, you find 

sometimes that a Thing which seemed 

very Thingish inside you is quite 

different when it gets out into the open 

and has other people looking at it 

From "The House at Pooh Corner" by A. A. Milne. First printed 1928. 
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Abstract 

This thesis is about the economic aspects of public procurement of services through auctions 
in Sweden. It focuses on two different institutions, auctions used to find foster-parents for 
boarded out children in the 19 th century, and auctions of cleaning service contracts in the 20th 

century. In both cases, the contracting entity is the municipality or its representative, the 
lowest bidder wins the auction, and is paid in accordance with his/her bid. 

In the child auctions, children were allotted to foster-parents by means of an open bidding 
process, the descending English auction, where the bids were given continuously to the 
auctioneer. In modern public procurement sealed bids ar e used in accordance with the first-
price, sealed bid auction. The first part o f this thesis is about price formation in the child 
auctions and a study is made of the children who were auctioned several times, indicating 
asymmetric information among bidders or adverse selection in this market. These subjects are 
studied using field data on 601 child auctions held in Northern Sweden during the period 1863 
to 1889. The empirical findings in the first paper suggest that the foster-parents had a clear 
economic motive in these auctions. The child characteristics significantly affect the amount of 
compensation paid to the foster-parent. There is also evidence that farmers preferred older, 
more productive children. The second paper studies whether a re-auctioned child commanded 
a higher or lower price than a child that was not re-auctioned. The results indicate some form 
of asymmetric information because foster-parents demanded a higher level of compensation 
for a re-auctioned child. The results also suggest that the probability that a child was re-
auctioned increased if he/she was not healthy. 

The third paper in the thesis discusses a kind of "parad ox". Although there is a competitive 
effect on the bids in the auction of cleaning service contracts, the contracting entity has an 
option, given by law, to restrict the number of bidders. In this paper, an implementation cost 
is introduced for the contracting entity to justify such a restriction. The results, based on 
Swedish municipality data, indicate that contract and municipality characteristics, assumed to 
affect the implementation cost, affect t he volume o f the procurement, and the number of 
bidders, but not necessarily the choice of allocation mechanism. The final paper studies 
regional differences in bids, costs, and competition in municipal procurement using the same 
data as in paper [3]. The results show higher estimated costs for completing the contract, but 
lower estimated mean bids in the major city area of Stockholm comp ared with the rest of the 
country. This is explained by lower profit margins and higher operational costs in the major 
city area. An analysis is also carried out of why the lowest bidder is not always the contracted 
bidder. 

Key words: Adverse selection, asymmetric information, common value, fixed price contract, 
logit model, negative binomial, negotiated procedure, open procedure, private values, 
simplified procedure, stochastic cost frontier. 





List of papers 

This thesis consists of this summary and the following papers 

• Paper [1]: Lundberg S. 2000. Child Auctions in 19th Century Sweden. An Analysis of 
Price Differences. Journal of Human Resources 35(2): 279-298. 

• Paper [2]: Bergman M. A, and S. Lundberg. 2000. Auctioned and Re-auctioned Children 

in 19th Century Sweden. An earlier version published in Umeå Economic Studies No 468. 

• Paper [3]: Lundberg S. 2001. Restrictions on Competition in Municipal Competitive 

Procurement in Sweden. 

• Paper [4]: Lundberg S. 2001. An Empirical Analysis of Regional Differences in 

Municipal Competitive Procurement in Sweden. 





Summary 1 

1. Introduction 

As pointed out by Klemperer (1999) all around the world an enormous amount of money 

changes hands through auctions. They are used to allocate goods and services in a variety of 

situations, including public procurement of goods and services. The subject of this thesis is 

the economic aspects of the public procurement of services. The focus is on two quite 

different institutions for obtaining services in Sweden, one historical and one present today. 

These are auctions used to find foster-parents for boarded out children in the 19th century and 

auctions of cleaning service contracts in the 20th century. Although the time period and type 

of service being bought differs, they do have a number of things in common. In bo th cases, 

the contracting entity is the municipality or a representative of it, the bidding process is 

reversed, i.e. th e lowest bidder wins the auction, and the winner is paid in accordance with 

his/her bid. One important difference between the child auctions and the auctioning of 

cleaning service contracts is the allocation mechanism, i.e. the bidding process. In t he child 

auctions, the children were allotted to foster-parents by means of an open bidding process 

where the bids were given continuously to the auctioneer, the so-called descending English 

auction. In the procurement of public services today, sealed bids ar e used in accordance with 

the so-called first-price, sealed bid auction. 

The aim of this thesis is to use field data to study the economic aspects of these procurement 

institutions for procuring public services. The work concern ing the child auctions focuses on 

price formation among boarded out children in Sweden during the late 19th century. An 

analysis is also carried out of the children who were auctioned more tha n once. This part of 

the study investigates the presence of asymmetric information in the market for re-auctioned 

children. Data on child auctions held in the Northern Sweden during the late 19 th century are 

used. A theoretical interpretation of the English auction and of the bidders' behavior in the 

auction is also provided. T he second part of the thesis, dealing with public procurement of 

cleaning service contracts, focuses on regional differences in bids, costs, and competition 

between municipalities located in the major city area of Stockholm and municipalities located 

elsewhere in Sweden. There is also a theoretical discussion and empirical analysis of the 

choice of allocation mechanism in these procurements. Below follows an introduction to both 
types of institutions. 



2 Summary 

In the latter part of the 19th century, boarding out children was used as a way of taking care of 

those who, for some reason, could not stay with their biological parents, and did not have 

relatives or guardians willing to look after them. The local Public Assistance Board in each 

community was responsible for finding foster-parents for these children and bidding was used 

as the method to do so. The bidding process was a descending English auction. The children 

were present at the auction and were auctioned one by one.1 Prospective foster-parents bid 

openly against each other. The winner was the lowest bidder and he/she w as compensated in 

accordance with his/her bid. The bid consisted of the annual compensation that the foster-

parent demanded from the local Public Assistance Board for taking care of the child. A 

contract regulating the child's legal right2 to a permanent home, upbringing, and education 

was drawn up between the local Public Assistance Board and the foster-parent. Some children 

were auctioned several times, occasionally, to t he previous foster-parent and sometimes to a 

new foster-parent. It is possible to regard this as a new auction, in which the previous foster-

parent had a n information advantage over new prospective foster-parents. Deficient care of 

the children and malnutrition existed and was explained by the low income of many foster-

parents, and th e fact that the compensation from the local Public Assistance Board did not 

cover all expenditures for a child.3 It was common that the children were boarded out to poor 

people, whose primary interest was the money. Child auctions in Sweden were prohibited in 

1918, (see Ejdestam, 1969). 

Although there are limitations in d ata as neither the number of bidders nor all the bids are 

known, it is possible to draw conclusions about prices and the presence of asymmetric 

information. The estimation method, the stochastic frontier, is, to my knowledge, not 

frequently applied in auction studies. 

The present system of public purchasing within Sweden is also regulated by law, the Public 

Procurement Act (LOU 1992:1528). According to the regulations, competitive bidding fo r 

public contracts is promoted and th ere are in fact five different allocation mechanisms that 

can be applied. It is important to notice that the choice of allocation mechanism is contingent 

on whether th e volume of the service to be procured exceeds the so-called threshold value, 

1 In some cases brothers and sisters or a mother with child/children were auctioned at a unit price. These cases 
are not included in this study. 
2 SFS 1847:23, later replaced by the constitutions of 1869 and 1871. According to Gellerstam (1971) these 
replacements did not involve any considerable changes regarding poor relief to under aged children. 
3 See Bjurman et. al. (1981). 
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200 000 ECU4 for cleaning services, o r not. Sealed bids are stipulated for all mechanisms 

except one, which is not an auction, as it does not involve bidding process. The lowest bidder 

wins the contract and is paid in accordance with his/her bid. Th is bidding process is best 

approximated by the first-price, sealed bid auction. However, there is one important 

difference between pure auction theory and practice. In practice, the contracting entity can, by 

the choice of allocation mechanism, restrict the amount of competition in the auction. If this is 

the case, only th e potential suppliers invited by the contracting entity are allowed to submit 

bids. Under some allocation mecha nisms, the contracting entity can i nvite some or all of the 

bidders to a negotiation, in practice this means a second bidding round in which the bidders 

have an opportunity to revise their bids. The restriction of competition has no support in 

auction theory, as the winner in the first-price, sealed bid auction is the bidder who offers to 

complete the contract at the lowest cost, i.e. the auction is efficient. Accordingly, it is 

interesting to study the choice of allocation mechanism in the public procurement of services 

and find a theoretical justification for restricting the competition. Another interesting feature 

of these service procurements, is the degree of competition within a particular municipality , 

since this has bearing on the bids and thereby the price the municipality has to pay for the 

service. It is reasonable to assume that competition differs among municipalities, depending 

on where in Sweden they are located. A municipality located in a major city area probably 

faces a different market than municipalities located elsewhere in the country. It is, therefore, 

worth studying the differences in bids and cost structure between municipalities located in the 

major city area of Stockholm and those located elsewhere i n the country. Data on Swedish 

municipalities' procurement of cleaning service contracts from the period 1992 - 1998 is 

applied. 

The importance of studying the economic aspects and policy implications of the public 

procurement of services is underlined by t he amount of money spent on competitive public 

procurement annually. Accordin g to the Swedish Competition Authority (1996) this is about 

10 percent of the Swedish gross national product. The need for research in this area is further 

underlined by the fact that this is increasing every year, as is the number of goods and 

services previously produced in-house that now are subject to competition. 

4 NOU (1996). 
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2. Theoretical background 

2.1 The English Auction 

In the descending English auction, the bids are given openly and continuously to the 

auctioneer during the auction. The descent in the bids is discrete, a new bid is only accepted if 

it is lower than the standing bid. A submitted bid can not be withdrawn. The item is awarded 

to the lowest bidder when no more bids are submitted. Each bidder has a cost for completing 

the contract being auctioned. Following Milgrom (1989), this could be private, common or a 

combination of both. The private cost is only known to the individual bidder, but the 

distribution from which it is drawn, is common knowledge. The common cost is unknown but 

is the same for all bidders, and is drawn from a known distribution. (Milgrom and Weber, 

1982, Milgrom, 1989). The bids are decreasing functions of the costs. Differences in costs 

and, thereby, the bids arise because of differences in the cost for completing the contract and 

bidder characteristics. The bidders are assumed to be risk neutral. 

As described in Nelson (1995) it is possible to regard th e descending English auction as 

consisting of two phases.5 In the first phase, the bidders with the highest costs reveal their 

costs. This is followed by a phase with only two bidders, the ones with the lowest and second 

lowest costs, competing for the item. The bidder with the lowest cost bids t he minimum 

reduction below the second lowest bid and wins, i.e. he/she does not have to bid all the way 

down to his/her reservation cost. The winner earns a profit equal to the differences between 

his/her winning bid and the reservation cost (Riley, 1989). It is a dominant strategy for bidder 

i to stay in the auction until the standing bid reaches his/her cost c ., and then to drop out. As 

shown in Figure 1, a bid xi, above the cost raises the profit. However, this reduces the chance 

of winning. A bid yt, below the cost increases the possibility of winning, but results in a 

negative profit. 

Under the private values model, the single-unit English auction is strategically equivalent t o 

the second-price, sealed bid auction, also called a Vickrey auction. Here, t he bids are sealed 

and the item for sale is awarded to the lowest bidder at a price equal to the second lowest bid. 

5 Note that Nelson describes a ascending English auction, i.e. the highest bidder wins. However, the discussion is 
transferable to the descending English auction. 
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These two auctions are strategically equivalent since the strategy is the same, i.e. to bid one's 

true cost. The Nash non-cooperative equilibrium bid function for bidder i in these auctions is6 

(i) a,(c,) = cf. 

Figure 1. Bidding strategy in the descending English auction. 

Bidder f s bid 

Profit to 
bidder i 0 

The single-unit English auction and the second-price, sealed bid auction are efficient, as the 

item is awarded to the bidder with the lowest cost. The multiple-unit English auction can be 

simultaneous or sequential. In the former, the items are identical, they are perfect substitutes 

for each other and sold at the same time. In the latter, there can be variations in quality among 

the items but they are still similar to each other (Vickrey, 1961, see also Arnott et. al., 1994). 

The auctions studied in the first two papers in this thesis can be regarded as sequential 

multiple-unit English auctions. The difference between this type of auction and the single-unit 

6 In a Nash equilibrium, the bidder's strategy is a function of his/her own information. Each bidder decides how 
to bid given the competitors' strategies and his/her own belief about these strategies. See Klemperer (1999). 
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English auction is that the valuation of a child or the cost of taking care of the child and, 

thereby the bid, is affected by the number of items and bidders in each auction in the former, 

but not in the latter. There is an element of speculation - each bidder must decide whether or 

not they will continue to bid for the current item or stop bidding and hope for a lower price on 

the next one. The multiple-unit English auction is not necessary efficient. 

2.2 The First-Price Sealed Bid Auction 

In the first-price, sealed bid auction the bids are, as the name implies, sealed. Each bidder 

submits one sealed bid, which cannot be changed during the auction. In public procurements 

of services where this type of auction is applied the lowest bidder wins the auction and is paid 

in accordance with his/her bid. The bid is the price at which the bidder offers to complete a 

service contract or deliver a good. The dominant strategy for the bidders is to bid their tru e 

cost for completing t he contract plus a factor that reflects the degree of competition in the 

auction. This factor is called "th e shade" and decreases as the number of bidders in the 

auction increases. 

The bidders' cost can be, as in the English auction, either private or common or a combination 

of both. If the auction is modeled under the private values model, the cost is privately known 

to each bidder with certainty, but they do not know their competitors' costs. All costs are 

assumed to be independently drawn from a commonly know distribution. As an alternative, 

the costs can be modeled under the common value model. Here, the cost is assumed to be 

unknown but common to all bidders. Each bidder must form an expectation of the cost when 

he/she decides his/her bid. See Laffont (1997). 

The service contracts studied in two of the papers in this thesis are modeled according to the 

private values model. Theoretically this is modeled in the following way. Th e bidders are 

assumed to be risk neutral. The costs are assumed to be independently drawn from a 

distribution function F(c) with density f(c). Assume that n is the number of bidders and tha t 

all bidders use a common bidding rule ß(c), which is assumed to be increasing and 

differentiable in c, then it can be shown that the Nash non-cooperative equilibrium bid 

function is 
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J[1 -F(u)Y'du 
(2) ß{c) = c + ̂ -f —— 

[l-F(c)]"-1 

where c is the bidder's true cost for completing the contract and the second term is the shade 

mentioned above. See Donald and Paarsch (1993) for a more complete derivation of the 

equilibrium bid function. This auction is, in common with the single-unit English auction, 

efficient, as the bidder with the expected lowest cost will be the winner of the auction.7 See 

LafFont (1997). 

3. The Empirical Studies 

As mentioned in the introduction, in both the institutions for procuring public services studied 

in this thesis, the local Public Assistance Board or the contracting entity, are the buyers. The 

bidders are the prospective foster-parents or the potential suppliers. The bids are, under both 

institutions, the demanded level of compensation for completing a service contract. Below 

follows a presentation of the empirical analysis of these two institutions. 

3.1 Child Auctions in the 19th Century Sweden 

Differences in the level of compensation paid for children, explained by characteristics of 

both the child and the foster-parent, are the main issue in the first paper in this thesis. It 

provides a theoretical discussion of the bidders' behavior in the descending English auction, 

that was used to allocate foster-parents. The utility function of the foster-parent is the basis for 

this discussion. He/she is assumed to experience utility from income, demographic variables 

such as, for example, the preference parameters, and the child's abilities, but also the bidding 

environment. The foster-parent has a reservation cost for taking care of a child. Data collected 

from three cities in Northern Sweden are used to empirically ex plore what actually caused 

price differences among children. The sample consists of variables related to both the 

auctioned child and the foster-parent to whom the child was assigned. The sample consists of 

601 auctions. Unfortunately, the number of bidders and the non-winning bids in each auction 

are not available in the data. This puts some restrictions on what can be done with the data 

7 Klemperer (1999) provides an extensive guide to auction theory. 
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and which econometric models can be applied. Accordingly, I used the stochastic cost frontier 

approach to estimate the determinants of the price differences. An appealing feat ure of this 

approach is that it is possible to estimate the winning bidder's expected profit, or equally the 

expected difference between the winning bid and the winning bidder's reservation price. 

Finally, there is an empirical analysis that answers the question whether the foster-parents had 

different preferences depending on their occupation. This is estimated by means of a probit 

model. Th e empirical findings support the presence o f an economic motive among fo ster-

parents in these auctions. This is justified both by factors related to the boarded out chi ld and 

the foster-parent. There is also evidence that there were differences in preferences between 

foster-parents depending on their occupation. Farmers preferred older, more productive 

children. 

In the first paper about the child auctions, every observation (auction), is regarded as unique. 

However, some of the children were auctioned more than once. This is the subject of the 

second paper. The fact that some children were re-auctioned suggests that there could have 

been asymmetric information among bidders or even adverse selection in this market. 8 It has 

not been possible to establish whether or not the previous foster-parent was allowed to 

participate in the new auction. Although some auctions could have been held without the 

presence of the previous foster-parent, it is assumed th at he/she had the option to take an 

active part in new auctions. If not, this can be thought of as the result of the previous foster-

parent having an extremely high private cost. In this scenario, there were two types of bidders 

in the auctions. One informed bidder, i.e. the previous foster-parent, and one or several 

uninformed bidders, i.e. new prospective foster-parents. Under these circumstances, the 

informed bidder could have had an advantage in terms of information over the uninformed 

bidders. If the previous foster-parent did not attend or did not submit a competitive b id in the 

new auction, adverse selection (the child proved to have lower than average skills) could have 

been the reason for the decision to re-auction the child. Adverse selection can occur in 

markets where the quality varies among goods. All agents value the good equally, but the 

quality is only known to one of them. The other agents are assumed to know the average 

quality or the distribution of the quality of the goods previously sold. The problem of adverse 

selection arises because good products are sold together with bad ones. Akerlof (1970) was 

one of the first to model adverse selection. The market for used cars was taken as an example. 

8 Note that adverse selection is also a form of asymmetric information. 
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The driving force is that an individual is more likely to sell his/her car when he/she knows 

that there is something wrong with the car. This can result, as shown by Akerlof, in a 

complete collapse of the market. 

The bidding behavior in the market for re-auctioned children is modeled under the assumption 

of either private costs or a common cost; or as a combination of b oth private and common 

costs. It is assumed that there are no repeated-games effects, i.e. the b idders' behavior in one 

auction does not affect their strategy in following auctions. The presence of asymmetric 

information is contingent on a common cost component in the costs for taking care of the 

child. The predictions from the theoretical discussion are tested using the same econometric 

approach and the same data as in the first paper. When the presence of asymmetric 

information is tested, two alternative specifications of dummy variables are used. The first 

model has four dummy variables, there are two dummy variables for children auctioned for 

the first time and later re-auctioned, t he first represents those later bought by an informed 

bidder and the second those bought by an uninformed bidder. Similarly, there are two dummy 

variables for children who were re-auctioned; one for those sold to an informed bidder and 

one for an uninformed bidder. The reference category is children auctioned once. The second 

model uses only the two latter dummy variables and the reference category is children who 

were auctioned for the first time. The results show that, under either specification, both types 

of bidders received a higher level of compensation for re-auctioned children compared with 

the reference category. This indicates asymmetric information and a common cost component 

in the foster-parent's cost for taking care of the child. However, in contrast to the theoretical 

results, the uninformed bidder parameter is higher than the informed bidder parameter. 

However, only the uninformed bidder parameter is significant and a Wald test shows no 

significant difference between the parameters. This indicates that the previous foster-parent 

may not have been allowed to ta ke part in the new auction, and th e sign on the uninformed 

bidder parameter indicates adverse selection in this market. The uninformed bidders 

anticipated the adverse selection behavior and demanded a premium for taking a re-auctioned 

child. The fact that a child was re-auctioned was a signal to the uninformed bidder to do so. 

The second paper also presents results from a regression in which the hypothesis that there is 

an "option value" in winning the auction is tested using a sub-sample of consecutive contracts 

from one of the cities. This option value would be higher, the sooner the next auction is held. 

If this is the case, lower compensation levels would be observed for shorter contracts. 
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However, the estimation results do not show this. Finally, the results from a probit analysis 

suggest that the probability for a child to be auctioned more than once increased if the child 

was not healthy. 

3.2 Present Municipal Procurement in Sweden 

The second part of this thesis explores and discusses the economic a spects of municipal 

procurement of cleaning service contracts in Sweden. Auction theory suggests that the most 

efficient outcome of the procurement process is reached using the standard first-price, sealed 

bid auction. In practice, however, the contracting entity can use this auction, o r variants of it 

in which competition is restricted and the outcome is, according to action theory, not 

necessarily efficient. 

The third paper discusses this issue and shows that one way to justify a restriction of the 

competition is to impose an implementation cost upon the contracting entity. The 

implementation cost is assumed to be increasing th e greater the number of bidders. Several 

contracts can be auctioned in the sa me procurement, but the contracting entity uses the same 

allocation mechanism for all these contracts. This complicates t he theoretical discussion 

because the contracting entity is assumed, in accordance with the practice, under restricted 

competition, to invite the same number of bidders for all the contracts auctioned in one 

procurement. However, the contracting entity will, in general, not receive the same number of 

bids for all the contracts. The contracting entity is assumed to minimize the expected total 

cost of the procurement, which is the sum of the expected payment to the winner of each 

contract auctioned and the implementation cost, with respect t o the number of bidders. The 

contracting entity then compares t he number of bidders who solved the cost minimizing 

problem with the expected number of bidders for each contract in order to decide whether the 

competition should be restricted or not, i.e. which allocation mechanism t o use. Paper [3] 

illustrates different scenarios that result in either restricted or unrestricted competition. 

Irrespective of the mechanism used the outcome is always cost minimizing. 

Data from Swedish municipalities' procurement of cleaning service contracts from the period 

1992 - 1998 are used to empirically explore the theoretical discussion. The data consist of 

contract specifications and municipality characteristics for 131 procurements, with 758 

contracts and 5 925 bids. The possibility for the contracting entity to restrict the competition 
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in the procurement process is contingent on that the volume of the services purchased exceeds 

a certain threshold value. Therefore, a binary logit model is first used to estimate the 

determinants of the probability that volume i s below the threshold value. Then, given that it 

exceeds the threshold value, the determinants of the probability that there is free competition 

is estimated using the same econometric approach. Contract specifications and municipality 

characteristics are used as explanatory variables. Finally, because the number of bidders is 

important for the decision whether or not to restrict competition, a negative binomial 

regression is used to estimate the determinants of the number of bidders in each contract. The 

results indicate th at the probability tha t the volume of the services purchased is below the 

threshold value is determined by the population density in the municipality and the number of 

contracts. However, there are no significant impacts from contract specifications and 

municipality characteristics on the probability of observing a competition restricted 

procurement. This refutation of the theory may possibly be explained by limitations in the 

data and/or by the fact that the costs that these variables are assumed to reflect are difficult to 

measure. The estimation results from the negative binomial regression show that the 

population density, the socialist parties ' share of the seats in the local council, the allocation 

mechanism, and the length of the prolongation period stipulated by the contract have 

significant impact on the number of bidders for each contract. 

An important feature of these procurements of services is that the same rules are applied 

within Sweden (and other EU countries), although there can b e regional variations in the 

degree of competition. According to auction theory, this has bearing on th e price paid by the 

contracting entity to the winner of a contract. The same data as above a re used to search for 

regional differences in competition, bids and cost structure. The data are divided into two 

regions, municipalities located within the major city area of Stockholm, and municipalities 

located elsewhere in Sweden. In order to ascertain whether the service being auctioned is 

homogenous, the study concentrates on cleaning service contracts for schools. Th e auction 

studied in paper [4] is modeled under the assumption that the b idders' costs for completing 

the contract are mainly private. From a simple analysis, it is possible to conclude that this is 

not an unreasonable assumption. An estimation approach (piecewise pseudo-maximum 

likelihood estimation) developed by Donald and Paarsch (1993) is used to estimate the 

parameters in the equilibrium bid function f or a first-price, sealed bid auction. To ascertain 

that the competition is indeed free, the contracts auctioned under a competitive restrictive 

allocation mechanism are excluded. 
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To be able to estimate the parameters in the equilibrium bid function, one must assume that 

the bidders' costs for completing the contract come from a specific distribution. In paper [4] 

the costs are assumed to be Pareto distributed. After th e parameters are estimated, they are 

used to derive the expected mean bid and mean cost for the respective region. The 

comparisons show that the estimated cost is higher in the major city area compared with the 

rest of the country. This would, looking at the equilibrium bid func tion suggest that bids are 

higher in the major city area than in the rest of the country. However, this is not the case, 

which is explained by higher operational costs and lower profit margins due to more 

competition in the major city area. 

Another interesting feature of the procurements of services is that two different award criteria 

can be used. The contract is assigned to either the lowest bidder or to the bidder who has 

submitted the financially most advantageous bid with respect to price, operational costs, 

quality, environmental impact etc. Descrip tive statistics show that the latter criterion i s more 

frequently used in the major city area compared with the rest of the country. It could be that 

the bids in this area are actually evaluated according to th e latter criterion, or that they are 

regarded as unserious. Bids below the winning bid are excluded from the data set when the 

parameters in the equilibrium bid function are estimated. A binary logit regression, where all 

the bids are included, indicates that the probability that the contract is awarded to the lowest 

bidder increases the smaller the number of bidders and th e greater socialist parties' share of 

the seats in the local council. Another interesting res ult is that the probability that the winner 

of the contract has submitted the lowest bid increases if the winner is the municipality's own 

cleaning service. There is support for concluding that the larger the number of bidders the 

greater the share of unserious bids or bids that do not meet the quality demands. 

With further research in mind, a great deal more remains to be done. The assignment of 

contracts can be further explored. From the data, it is possible to identify the bidder and that 

there are two "types" of bidders, i.e. local firms and national firms. This raises the question of 

which market structure best describes the market for cleaning services in Sweden, and if there 

are regional differences. Another important question is whether it is reasonable to assume that 

the bids for separate contracts in one procurement are in reality independently evaluated. 

Municipalities in Sweden have recently criticized the Public Procurement Act (LOU 

1992:1528), because it does not allow them to favor local firms in order to protect local 
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markets and labor interests. This may indicate that competition is too strong to be politically 

acceptable. 

4. Related studies 

Auctions have been used as an allocation mechanism for a very long time. They are 

particularly attractive as a way of allocating goods and services where there is uncertainty 

regarding the market price, as the prices are set during the bidding process. Another attractive 

feature of auctions, as pointed out by Klemperer (1999), is that their well defined economic 

environments make them a good basis for testing economic theory. However, there are not 

many studies of auctions using field data. This i s mainly explained by the difficulties in 

finding such data. There are an extensive number of theoretical studies of auctions, which 

have their origin in Vickrey's seminal papers (1961, 1962). The studies tha t focus on the 

public procurement cover everything from the optimal contract,9 discrimination among 

bidders10, asymmetric information, 11 assignment mechanism12 to the role of research and 

development.13 

Traditionally, empirical studies of auctions using field data have focused on oil drainage 

leases, timber sales, and treasury bills (Laffont, 1997). See also Hendricks and Paarsch (1995) 

for another extensive survey of empirical work on auctions. However more colorful type s of 

auctions have been held in the past. See, for example, Cassady (1967) for a description of 

some of these. The most spectacular institution must be the auction of marriageable women in 

Babylon around 500 BC. The not so good-looking women were accepted only in return for 

monetary compensation, while more attractive women caused aggressive bidding. Less 

tasteful auctions can also be found for not more than a century ago. For example, a 100 years 

ago slaves were sold by auction in the USA. Greenwald and Glasspiegel (1983) use data from 

these auctions and empirically test and prove the presence of adverse selection in the market 

for slaves in New Orleans. Greenwald and Glasspiegel describe a different information 

9 See, for example, McAfee and McMillan (1986), Bower and Osband (1991), Tan (1996), and Kjerstad and 
Vagstad (1998). 
10 See, for example, Vagstad (1995), and Naegelen andMougeot (1998). 
11 See, for example, Baron and Besanko (1987). 
12 See, for example, Hallwood (1996), who focuses on invited tender-bid procurement auctions and Wang (2000) 
who studies a procurement auction with a bidding phase followed by a renegotiation of bids. Gale et al (2000) 
develop a model for sequential procurement and analyze two cases, with and without the possibility to split a 
contract between suppliers. 
13 See, for example, Rob (1986), Tan (1992), and Piccione and Tan (1996). 
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structure than the one presented in papers [1] and [2] in this thesis. However, a common 

feature is that they also present a model with both private and common values. The 

application of historical data can also be found in the work of Thiel and Petry (1995). They 

use data on rare stamp auctions from th e period 1923 - 1937 to test predictions of standard 

auction models. Further, a paper by De Marchi (1995), should also be mentioned in this 

context. He explores how the art market in 17th century Holland was shaped by Dutch 

auctions and lotteries. However, De Marchi did not have access to field data. 

Asymmetrical information in common value auctions has been analyzed by, among others, 

Milgrom and Weber (1982). In a paper by Hendricks, Porter and Boudreau (1987) and in a 

series of papers by Hendricks and P orter (1988, 1992, and 1993), governmental auction data 

for off-shore oil and gas drainage leases are used to study bidder behavior and asymmetrical 

information in these auctions, which are modeled under the assumption of common values. 

The two papers focusing on child auctions in this thesis are, to my knowledge, th e only ones 

that apply auction theory to a historical auction institution in Sweden. These studies show that 

economic theory can be used to gain insight from historical data. They also reveal that 

although neither the number of bidders, nor all the bids in these auctions are known, it is 

possible to draw conclusion from the estimations by a stochastic cost frontier approach about 

the prices and the information structure. 

Field data on the present public procurement have, with the exception of the papers 

mentioned above by Hendricks et. al. (1987, 1988, 1992, and 1993), been used by Vistnes 

(1994) to test hypotheses about the optimal procurement contract when there is asymmetry 

with regard to costs. Vistnes applies data on the procurement of medical aid in California, US. 

McAfee and McMillan (1996) analyze US government auctions o f airwaves. There are two 

empirical studies by Eklöf and Lunander of Swedish public procurement. They use two 

different data sets, auctions of contracts for building railroad embankments managed by th e 

Swedish National Rail Administration (Eklöf and Lunander, 1999a), and auctions of road 

markings managed by the Swedish Road Administration (Eklöf and Lunander, 1999b), t o 

empirically test the private values and the common value models. In both studies, the authors 

make use of the piecewise pseudo-maximum likelihood estimator developed by Donald and 

Paarsch (1993). Roads are also the subject in Jofre-Bonet and Pesendorfer (2000). They 

analyze repeated procurement auctions with data from the California Department of 

Transportation regarding highway paving. The contribution of paper [3] in this thesis is the 
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discussion of economic justification of restricting the competition in public procurement from 

an auction perspective and of paper [4] that it uses the estimation results from the Donald and 

Paarsch (1993) estimator to discuss policy implications a nd gain insight into the market 

structure for the service in question in Sweden. 

5. Summary of the papers 

5.1 Paper [1] Child Auctions in 19th Century Sweden - An Analysis of Price Differences 

The purpose of this paper is to study the price formation in the auction market for boarded out 

children in 19th century Sweden and the strength of an economic motive in this market. 

Historical literature on the subject suggests that the foster-parents could have had a strong 

monetary reason for taking a child. 

The local Public Assistance Board, who managed these auctions, used a descending English 

auction mechanism to board out the children. It was the lowest bidder who became the child's 

foster-parent and he/she was compensated by the local Public Assistance Bo ard with an 

annual sum of money equal to his/her bid. 

Data from three cities in Sweden are used in the study. These cities are Sundsvall, Umeå and 

Skellefteå. Factors related both to the foster-parent and to the child are used as explanatory 

variables. A dummy variable representing the city in which the auction took place is also 

included in the empirical study. A cost frontier approach has been adopted to capture the 

bidders' estimated average net profit , using the inefficiency residual in the stochastic frontier. 

This is assumed to be exponentially distributed. According to auction theory, the distance 

between the observed winning bid and the winning bidder's reservation price should be 

smaller the larger the number of bidders i n the auction. A comparison between th e cities, 

using different populations to indicate the numbers of bidders,14 shows that such a difference 

exists. 

The estimation results suggest that age, gender, health and two of the dummies for the foster-

parents' profession had a significant impact on the level of compensation. There was also a 

14The population is used as an indicator of the number of bidders as this is one of the market mechanisms that 
was not observable in data. 
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significant difference between the three cities. The sign of the profession dummies, age and 

health support the presence of a strong economic motive behind these auctions. This is further 

underlined in a probit analysis which shows that farmers preferred older, more productive 

children. 

5.2 Paper [2] Auctioned and Re-auctioned Children in the 19th Century Sweden 

The focus in this paper is on the children who were auctioned more than once. This suggests 

that there could be information asymmetry among bidders and perhaps adverse selection in 

this market. If this is the case, it would affect the compensation paid for re-auctioned children. 

The main focus in this paper is to explore this issue and test the findings on data from child 

auctions in Northern Sweden. 

It has not been possible, from historical literature, to conclude whether the previous foster-

parent was allowed to take part in the new auctions or not. Observed changes in the amount of 
compensation when the child remained with the same foster-parent could have resulted either 

from a new auction, which the previous foster-parent won, o r from a renegotiation between 

the foster-parent and local public Assistance Board. In this paper, the previous foster-parent is 

assumed to have had th e option to take part in the new auction and, if he/she did not, t his 

could be thought of as the result of him/her having an extremely high private cost at that point 

in time. The bidding behavior and outcome of the auctions are modeled under the assumption 

that the costs are assumed to be private; common and as a combination o f private and 

common costs. If there is a common cost component in the cost for taking care of a child and 

an informed bidder takes part in the auction, the result is that the expected level of 

compensation would be higher than if this was not the case. Contingent o n equal expected 

costs among bidders, this would also result in less compensation being paid to the uninformed 

bidder than to the informed bidder. If the previous foster-parent did not submit bids in the 

new auction, the market could have been characterized by adverse selection. Given the 

existence of an economic motive in these auctions (Lundberg, 2000), the incitement to 

auction a child again would have been stronger if the child had lower than average skills. 

The predictions from the theoretical discussion are tested empirically using the same data and 

econometric approach as in the first paper. The empirical results indicate asymmetric 

information among bidders, and a common cost component in the foster-parent's cost for 
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taking care of the child. However, only the parameter for uninformed bidders is significant, 

indicating that there could have been adverse selection, anticipated by the uninformed bidder, 

in the market for re-auctioned children. Estimation results from a probit analysis suggests that 

the probability for a child to be re-auctioned increased if the child was not healthy. The results 

also show that there was no "option value" in winning an auction, since the level of 

compensation was not lower for shorter contracts. 

5.3 Paper [3] Restrictions on Competition in Municipal Competitive Procurement in 

Sweden 

This paper concerns the contracting entity's option to restrict the competition among bidders 

in the public procurement of services in Sweden. In Sweden and other countries within the 

European Union the public purchase is regulated by law, which promotes competitive bidding 

for public contracts. The contracting entity can choose between different allocation 

mechanisms, in which sealed bids are stipulated. Th e winner of the contract is the lowest 

bidder who is paid in accordance with his bid. This bidding environment is best approximated 

by the so-called first-price, sealed bid auction. There is a strong competitive effect in this type 

of auction, the lowest bidder will be the one who offers to complete the contract at the lowest 

cost. In this perspective, the option to restrict the amount of competition in the auction is 

interesting. Auction theory does not support the restriction of competition because of the need 

for this competitive effect if the design of the auction is to be effective. The main issue in this 

paper is to analyze the difference between practice and theory. Why does the contracting 

entity use the option to restrict competition instead of using a standard first-price, sealed bid 

auction? 

The paper also contains an empirical study of the possible determinants of the choice to 

restrict competition and the number of bidders for each contract. 

One way to justify a limitation of the number of bidders in the auction is to impose an 

implementation cost upon the contracting entity. Accordingly, the contracting entity does not 

only have to consider the expected payment t o the winner of each contract, but also the 

implementation cost, which is minimized. The implementation cost is assumed to be 

dependent on contract specifications, municipality characteristics, and the number of bidders. 
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Possible determinants of the choice to allow free competition in the procurement process i s 

tested on data from Swedish municipalities' procurement o f cleaning services during the 

period 1992 - 1998. The estimations are made using two separate binary logit models. The 

first one estimates the determinants of the probability that the volume of the services 

purchased i s below a threshold value, which is 200 000 ECU for cleaning services. The 

results show that this probability is decreasing the lower the population density in the 

municipality, and the fewer the number of contracts auctioned at one time. The second 

regression focuses on contracts above the threshold value. Determinants of the probability 

that the contracting entity does not restrict the competition are estimated. The results show no 

single significant impact from contract specifications and municipality characteristics on this 
probability. 

Since the number of bidders is important for the decision to restrict the amount of 

competition, a negative binomial regression, in which the possible determinants of the number 

of bidders for each contract is estimated, is used to further explore this issue. The results 

suggest that the population density, the distribution of seats in the local council, the length of 

the prolongation period of the contract, and the allocation mechanism under which the 

contract is auctioned are important for the determination of the number of bidders for each 
contract. 

5.4 Paper [4] An Empirical Analysis of Regional Differences in Municipal Competitive 
Procurement in Sweden 

The aim of this paper is to estimate the parameters in the equilibrium bid fonction in first-

price, sealed bid auctions, using d ata on fixed price service contracts offered by Swedish 

municipalities for cleaning schools. These contracts were auctioned during the period 1992 -

1998. The piecewise pseudo maximum likelihood estimator given in Donald and Paarsch 

(1993) is applied. The estimated parameters from the bid function are used to analyze the bid, 

the bidders' cost for completing the contract, and the cost distribution for two different 

regions in Sweden. Focus is on regional differences in the market for cleaning services with 

respect to competition, bid and cost structure. The municipalities located in the major city 

area of Stockholm are compared with municipalities located in the rest of the country. 
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The public procurement is regulated by law in Sweden. The rules stipulate sealed bids and 

that the contract should be assigned to the bidder w ho offers to complete the contract a t the 

lowest price. This bidding procedure is best approximated by the first-price, sealed bid 

auction. The auctions studied in this paper are modeled under the so-called private values 

model. This means that the bidders' true cost for completing the contract is assumed to be 
privately known, with certainty, by each bidder, but that they d o not know their competitors' 

costs. 

Theoretically the bids in the auction described above are decreasing the fewer the number of 

bidders and the lower the costs. The estimation results show that this is indeed the case within 

the regions. However, when the bids and costs in the major city area of Stockholm are 

compared with the rest of the country, the picture is more complex. The estimated cost is 

higher, but the estimated average bid lower in the major city area. A reasonable explanation 

for this is higher operational costs and lower profit margins, due to less shading of bids in the 

major city area. 

Another interesting feature of these auctions is that, in practice, th e lowest bidder is not 

necessarily the one contracted. Descriptive statistics show a greater proportion of such cases 

in the major city area. A binary logit analysis is used to study the determinants of the 

probability that the lowest bidder is assigned th e contract. From the results, it is possible to 

conclude that the probability that the lowest bidder is the winner of the contract increases 

when t he municipality's own cleaning service is contracted, and the greater the socialists 

parties' share of the seats in the local council, but decreases the larger the number of bidders. 

There is no significant difference between municipalities. 
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