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Abstract  

This thesis investigates how competition effects in government procurement auction are 

affected by the risk distribution between the procurer and the winning bidder. The risk 

distribution is linked to the conditions of payment which is assumed to be largely determined 

by the procurer. Thus, by investigating whether competition effects are different dependent on 

the risk distribution, this thesis contributes to the previous literature which almost exclusively 

model competition effects to be determined exogenous sources of uncertainty and 

characteristics of the market. There is a previous literature on the effects of various payment 

conditions in auctions but it mostly considers ex post moral hazard issues, and not effects on 

the competitive behavior at the bidding stage. 

An econometric analysis is conducted on auctions of infrastructure construction contracts held 

by the Swedish Transport Administration between 2010 and 2013. The results suggest that the 

choice of risk distribution can shift an auction from having no competition effects in bidding 

to strong bid-reducing competition effects. Seemingly, the procurer appears to face a trade-off 

between avoiding risk and enjoying bid-reducing competition effects. The difference in 

competition effects between contracts with fixed and more flexible payment conditions is 

found to increase with the auctioned project’s expected duration. In terms of government 

procurement policy, the results suggest that it can be cost-efficient for the procuring entity to 

share the risk with the contractor in risky projects instead of avoiding risk with fixed price 

contracts. Whilst this may contradict some common notions regarding government 

procurement, it is in line with the wide use of flexible payment conditions in private-sector 

procurement. Arguably, the recent decade’s increased ambitions regarding innovation and 

sustainability in government procurement adds even further weight to these policy 

considerations for the risk management of procurers. 

Key-words: Procurement auctions, public procurement, government procurement, 

competition effects, common-value model, risk distribution, procurement productivity  
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1. Introduction 

1.1. Background of the study 

Procurement can be described as the purchasing of goods or services with preceding sourcing 

activities, such as market research, vendor evaluation and negotiation of contracts. It is a 

common form of transaction, more so than the number of academic publications on the topic 

might suggest, and it has been around for quite some time. “50 jars of fragrant smooth oil for 

600 small weight in grain” (Coe, 1989, p. 87) written on a red clay tablet more than 4,000 

years ago has been found in Syria and can possibly be considered an early procurement order. 

Thai (2001) mentions the development of the silk trade between China and a Greek colony in 

800 B.C. as another historical case of procurement.  

Procurement is considerable in the private sector as some large or more complex transactions 

warrants sourcing procedures beyond what is captured by the core definition of regular 

purchasing. Governments procure as they too purchase goods and services through the market 

and are expected to follow some sourcing procedures to make well-founded decisions. 

However, the governments spend with public means and with a broader set of objectives than 

the private sector when procuring. This has influenced the legislation and regulation for 

government procurement to prioritize transparency, deterrence from corruption and 

incorporation of more general societal goals, which to some degree explains the notable 

difference between private sector and government procurement procedures (Telgen et al., 

2007; Tadelis, 2012).  

In OECD countries government procurement is, on average, about 30 % of governments total 

expenditure, or 12 % of countries GDP (OECD, 2015). Procurement is often decentralized 

with many sub-central governmental procuring entities within one country. The EU alone has 

more than 250,000 procuring public authorities (EU, n.d.). Even though it is not always 

apparent in practice, governments’ have high alternative costs of their investments due to their 

fiscal budget constraints and broad set of highly valued social goals. Thus, given the 

magnitude of government procurement, it is arguably of great interest to have as close to 

optimal procurement procedures as possible. The productivity concept lends itself well to 

such discussions, but has often been circumvented in procurement research. There are some 

publications regarding how certain procurement arrangements can help to promote innovation 

and productivity in the seller’s markets (e.g. Edler and Georghio, 2007; Aschhoff and Sofka, 

2009), but its more seldom to see the productivity concept applied with regards to the 

government procuring agencies. Not even the extensive and highly cited anthology Public 

Technology Procurement and Innovation edited by Edquist et al. (2000), covering a closely 

related topic, relates the concept of productivity to governmental procuring entities. Following 

the recent couple of decades’ wave of privatization in several rich countries, many 

governmental agencies have transformed from carrying out their function of responsibility 

themselves to instead procure it from the market (Thai, 2000). Whilst the productivity of 

contracting firms and their markets are of obvious interest, the government agencies’ 

procurement costs extends beyond the payment to contracting firms. In its simplest definition, 

productivity is the ratio of output to input, and when an agency is procuring goods or services, 

i.e. outputs, the input is not only the payment but also the sourcing activities and any ex post 
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payments and activities connected to the contract. If the multidimensionality of inputs in 

procurement is neglected, research may promote procurement procedures that lowers 

payments but still increases the total cost of procurements, i.e. a lower total productivity for 

the buying agency. 

In this thesis I will investigate the relationship between the degree of competition and the 

payment to the winning bidder in governmental procurement auctions. The literature indicates 

that there is more to this relationship than meets the eye. There is theoretical as well as 

empirical support for increased competition, under certain conditions, having an adverse 

effect on bidding; both regarding quality and price. Some studies have linked the adverse 

competition effects to auctions where bidders’ actual value of winning is the same, and they 

instead differ in their signals about the true value. In the literature, this characteristic is often 

assigned to auctions based on what is auctioned, with contracts for mineral rights being a 

typical example of a so called “common-value auction” (e.g. Milgrom, 1985; Paarsch, 1992). 

Here, I will, in addition to considerations about the auctioned contract’s characteristics, also 

link adverse competition effects to the contractual arrangement and how risk is distributed 

between the procuring agency and the winning bidder. More precisely, this thesis investigates 

whether the procuring agency faces a trade-off between avoiding risk and enjoying beneficial 

competition effects.  

If the empirical findings support the theorized relationship, it might alter our understanding of 

the optimal distribution of risk in procurement. However, relating to the previous discussion 

on productivity, when deriving such optimality any ex post payments or other costs affected 

by the risk distribution would have to be included for a valid analysis. Thus, I relate this thesis 

and its empirical results to productivity, as the competition effects can be considered to affect 

the productivity of procuring governmental agencies, but I will not make any conclusions 

about net effects on the productivity. In that way this thesis might be of value for both 

researchers and procurement practitioners. Any results indicating systematically different 

competition effect depending on the risk distribution would set the stage for further studies of 

great economic significance.  

1.2. Study objective 

With this thesis I investigate how the competition effects in government procurement auctions 

are affected by the degree of risk facing the winning bidder. By not only considering the risk-

affecting characteristics of the auctioned item, but also the distribution of risk between the 

seller and the buyer, I have included an aspect which can be regarded as largely endogenous 

to the procuring agency. That way I aim to provide results of economic relevance for 

contractual decisions. Results might indicate that competition effects can be disregarded in 

risk management decisions, or they might imply there is a relationship which ought to be 

accounted for. Regardless, this empirical study can hopefully be of value for understanding 

and predicting bidding strategies and outcomes in procurement auctions.  
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1.3. Problem statement 

By the empirical analysis of this thesis, I seek answers to the following research question: 

- How are competition effects in government procurement auctions affected by the 

distribution of risk between the procuring agency and the winning bidder? 

The thesis will also be tangent to questions regarding how characteristics of contracted 

projects relate to risk and uncertainty, and econometrical considerations on how to account for 

qualitative differences between a diverse set of contracts when comparing price and 

competition effects on price.  

1.4. Scope of the study 

There is much literature on how competition affects both quality, in a broad sense, and costs 

in auctions for contracts. Whilst it is of obvious relevance how aspects such as timeliness and 

the quality in which the contract is fulfilled is affected by competition, this analysis is limited 

to the cost dimension. The theorized relationship between competition and bidding strategies 

in terms of price is rather intricate in itself, especially when also relating it to risk and the 

distribution of risk. Therefore, it appears suitable to let other studies complement this thesis’ 

findings regarding competition effects on qualitative aspects, instead of trying to capture both 

dimensions simultaneously. As it has already been mentioned, it is beyond the scope of this 

study to derive the optimal distribution of risk for the procurer in terms of maximizing 

productivity. For such an endeavor it would be required to account for competition effects 

across both price and quality, any cost-saving effects of avoiding risk, and how the choice of 

risk distribution is associated with cost affecting procedural differences.  

1.5. Method 

An econometric approach will be used to test thesis’ hypotheses about competition effects 

being determined by projects degree of risk and the distribution of it between the buyer and 

the seller. Parametric methods are useful in comparative studies for separating out an 

investigated relationship from heterogeneity regarding other aspects. When comparing what 

affects competition effects it is of great importance for the validity of the analysis how the 

competition effect is measured. In this thesis it is measured in terms of the competition’s 

effect on the values of bids. The bids can be assumed to be mainly determined by what 

activities are to be done, and of which quality and scale, for fulfilling the contract. Parallels 

can be easily be drawn to cost-, efficiency-, or productivity comparisons in other sectors. For 

instance, Concepts, methods and purposes of productivity measurement in transportation by 

Oum et al. (2002) highlights how the most common measure of productivity, the total factor 

productivity, often does not control for cost differences connected with the various sources of 

economies of scale argued to be important in the transportation industry. This might cause 

transporting firms active on certain routes and in some geographical areas to appear more 

productive due to beneficial economies of scale, whilst it is not certain that they actually have 

internal capabilities making them more productive than others on a comparable route or area. 

Similarly, a more common example of the importance of controlling for heterogeneity is 

productivity analysis of R&D activity. As discussed by Lanjouw and Schankerman (2004), it 

is important to measure innovation with multiple indicators, not only the number of patents. 
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The significance of patents stemming from R&D activity varies substantially, and if this is not 

accounted for in a comparative study the results do not say much about productivity 

differences.  

In this thesis, the general hypothesis about competition effects being determined by the risk 

distribution is empirically tested on data from 277 rather diverse infrastructure construction 

projects auctioned by the Swedish Transport Administration (STA) during the years 2010 to 

2013. The value of bids is expected to be mostly determined by contract heterogeneity 

regarding what is to be done; limited repair work or a construction of a new infrastructural 

node with bridges and tunnels. Several previous studies on competition effects in procurement 

auctions are delimited to one or a few categories of similar contracts. It could be auctions for 

only one form of highway maintenance (e.g. Li and Zheng 2009) or for a specific group of 

mineral rights (e.g. Brannman et al., 1987). Then, as long as the data material is fairly 

comprehensive, it is possible to include control variables to adjust for key differences in 

characteristics. This would not be manageable with the data material from STA as too many 

differences would have to be controlled for. Instead, I use the procurer’s estimated value of 

each contract and use it to control for differences between auctions. This method is also 

employed by Onur et al. (2012) when analyzing competition effects in all of Turkey’s 

government procurement auctions during two years, which presumably are even more diverse 

than the STA infrastructure procurements. 

A methodological issue more specific to this study is how to assess the combined effect of 

risk distribution and the level of risk on competition’s effect on bidding strategies. An 

ordinary least-square regression model with a three-way interaction where the risk distribution 

and duration of the auctioned project moderates the effect of competition on the winning bit 

was chosen. It is preferred over structural estimation, which is increasingly used in auction 

modeling, for being more clear and transparent. The interaction makes the crude regression 

results difficult to interpret, but I hope that can improve on this by constructing four different 

contract types and presenting the results’ implications for each type; both in tables and with 

illustrative diagrams. Most likely, a structural estimation of the effect of risk distribution on 

bidders’ bidding strategies would be valuable future complement to the approach in this 

thesis. 

1.6. Disposition 

After this introductory chapter, the thesis is structured as follows; chapter 2 provides a 

fundamental background on what a procurement auction is and what characterizes it. Chapter 

3 is the theoretical framework where a model and hypotheses regarding risk determined 

competition effect is preceded by a review of the theoretical literature on so called common-

value models and varying competition. Previous empirical findings are presented chapter 4. 

The methodology, data and model specification for the empirical analysis is presented in 

chapter 5. Chapter 6 begins with a short recapitulation of the hypotheses, after which the 

results and a discussion on their robustness are presented. In chapter 7, this is followed with a 

summarizing discussion relating the results back to the hypotheses. The general implications 

and significance of the thesis are discussed and put in some perspective in the conclusion, 

chapter 8. 
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2. Procurement auctions 

2.1. The basic setup 

In government procurement the buyer acts under strict regulation. Many aspects of the 

procurement procedure are decided by state, national or multilateral law rather than the 

individual procurer. Still, these stipulations are to flexible in the sense that they are 

endogenous to some key characteristics of what is to be procured; e.g. the estimated value of 

the contract, degree of technical complexity, barriers to entry, and other market conditions. 

For instance, in EU member countries contracts with an estimated value above a certain 

threshold value have to follow EU procurement law, facilitating bidding participation from 

other EU countries, and otherwise the laws of the respective countries may be applied. 

Similarly, EU law restrict the use of negotiated procedures only to specific circumstances 

where auctions are not suitable, such as if technical properties of a contract does not allow it 

to be fully specified ex ante (EU, n.d.). The use of negotiated procedures in government 

procurement is greatly restricted also outside of the EU, with auctions being favored for being 

perceived as more transparent and less vulnerable for corruption (Tadelis, 2012). 

The award mechanism for an auctioned contract of delivering a product or a service to the 

government can be modeled based on a rudimentary utility function like  

                    

where the contract is awarded to the bid with the highest utility for the procurer   , which is 

the difference between the procurer’s perceived value of the product or service,      , and the 

payment,  , corresponding to the winning bid. All participating bidders are assumed to be 

able to deliver the quality that is requested, i.e. a fixed quality   , and thus only differ across 

the price dimension. In practice, however, procurers have developed on this lowest price 

award criterion, and also employ award mechanisms where non-monetary attributes are 

accounted for. Such an award criteria is often denoted best economic value and selects the bid 

with the highest score, which is derived using a so called scoring rule accounting for more 

than just the price. With long time delays between deal and delivery and high degrees of 

complexity and specificity being common characteristics of procurement compared to other 

forms of transactions, there are many attributes apart from the price of value for the procurer. 

Capacity to deliver quicker or with higher quality is two examples of what such attributes may 

be. For the sake of transparency in public procurement, the chosen scoring rule and the 

weighting of included factor’s impact on the score is regulated to be disclosed to potential 

bidders beforehand. For instance, in 2004 the European Union adopted a directive that 

requires such transparency when best economic value is used instead of lowest cost as award 

criteria (European commission, 2004). 

Even though non-monetary factors for long had been important in procurement and 

procurement-like purchasing in practice, especially in private sector and intra-firm 

transactions, it was not fully recognized in the academic research until the late 1980’s. Laffont 

and Tirole (1987), McAfee and McMillan (1987a), and Riordan and Sappington (1987) were 

all early to complement the price dimension with some factor relating to quality, e.g. ex post 
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efforts to fulfill the contract or to achieve cost reductions. Hansen (1988) and Desgagne 

(1988) started with incorporating scoring rules into the modeling, but with auctioneers 

employing ad hoc rules to evaluate the bids.  

Formalized modeling of auctioneers designing optimal scoring rules was introduced by Che 

(1993). With this multi-dimensionality, quality is no longer assumed to be fixed. Instead, 

following the Che’s (1993) paper, contracts are a combination of quality and 

payment         
 , with buyer utility  

                  

Value is assumed to increase with quality, but at a decreasing rate, i.e.             

and        
                    .  In this setting, the scoring rule may be 

constructed as 

              

where s is how the included aspects of quality are valued, and the highest scoring bidder wins 

the contract. In spite of the wide use of scoring rules in practice, it is difficult to find empirical 

studies analyzing competition effects in terms of scores. It is challenging to capture 

qualitative aspects in the form of statistics, and even if a researcher was to have a more 

detailed data material on how bids were scored in terms of both quality and price, a 

comparative study of contracts is likely made difficult by cross-contract variation regarding 

what aspects of quality were included in the scoring rule function.  

2.2. Innovation and sustainability 

Even if the qualitative effects of competition have not yet received much attention, there is a 

general spike of interest in the quality side of procurement. Given the vast scale of 

government procurement, it has been recognized as a powerful tool in relation to wider social 

goals of the government. Most noticeable is the increased interest in how government 

procurement can promote innovation and sustainable development. For instance, the 

European Commission states that 

 “as the biggest single spender in the EU, the public sector should use procurement strategically 

to drive hey EU2020 horizontal policies such as those aimed at creating a more innovative, 

greener, and more socially-inclusive economy” (EC, n.d.-a, paragraph 5).  

In terms of innovation, the academic discourse does not only concern how the government 

can level with the private sector in terms of innovation, but it is even argued that the 

government can procure innovation as an incubator (Edquist et al., 2000; Edler and Georghio, 

2007). Similarly, the literature on sustainable procurement (also denoted as green 

procurement) considers both how procurement procedures and legislation can be adjusted to 

limit the negative socio-ecological effects of what is being procured, but also how 

procurement can be used to foster new sustainable solutions (e.g. Preuss, 2009, Brammer and 

Walker, 2011). The latter could equivalently be framed as procurement of innovation, and in 
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this way innovation and sustainable development are closely interlinked in government 

procurement (Edler and Georghiou, 2007) as well as more generally (Smith et al., 2010). 

Incorporation of larger societal goals means that even more aspects are included in the quality 

dimension of the bids; in either the common-to-all minimum level in a lowest price auction or 

part of a scoring-rule award criteria. For instance, when procuring a road paving project, 

sustainability aspects such as resource efficiency and waste treatment could be included in the 

award criteria. These aspects would then be added to the many other quality demands 

regarding the project, such as time to completion, the durability of the road, labor conditions 

during the project, the safety standard of the road, etcetera. An actual example of this is the 

Green Public Procurement (GPP) criteria developed for the EU. The European Commission 

defines GPP as  

“a process whereby public authorities seek to procure goods, services and works with a reduced 

environmental impact throughout their life cycle when compared to goods, services and works 

with the same primary function that would otherwise be procured” (EC, 2008, p. 4) 

The GPP criteria is meant to facilitate so called green requirements in public tender 

documents for several sectors, with “a good balance between environmental performance, 

cost considerations, market availability and ease of verification” (EC, n.d.-b). When 

employing the GPP criteria, the procurer can chose between a core criteria designed to require 

minimum additional verification efforts and cost increases, or a more comprehensive criteria 

if the procurer seeks to purchase the best product available on the market in terms of 

environmental impact (EC, n.d.-c). The latter criteria type is in the line of what is suggested in 

the paper by Edler and Georghiou, (2007); the state taking the role of an early user through 

government procurement and thereby contributing to the diffusion of innovations. 

Seemingly, with these developments procurers will be facing increased challenges in 

managing risk. This adds to the relevance of investigating how competition effects are 

affected by the conditions of payment, by which this thesis might contribute to a better 

understanding of the full effect of the procurer’s contractual decisions relating to the buyer-

seller risk distribution.   
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3. Theoretical framework 

3.1. Competition and price in auctions 

In transaction theory, the market structure and the level and characteristic of competition are 

well acknowledged determinants of seller strategies, and so also within the procurement 

literature. However, the theoretical as well as the empirical literature in this field are 

inconclusive regarding several key aspects of the relationship. Much of the discrepancy stems 

from underlying assumptions about sellers’ cost functions and whether they are inherently 

different. Models of firms’ costs of realizing a project auctioned through procurement can be 

categorized as being either common or private value models.  

According to the common value approach, bidders have the same realized value of winning 

the auction. The true value is, however, unknown to all, and firms instead bid based on signals 

of what the value might be. These assumptions are found to work well when modeling 

auctions for mineral rights or objects possible to resale at a price common to all firms, but 

where the actual amount of mineral in the deposit or the reselling price of the object are not 

discovered until ex post (e.g. Milgrom, 1985; Paarsch, 1992). In the case of auctions for 

contracts, the common value approach could be suitable where firms’ costs are highly 

affected by a common and fluctuating factor, such as input prices (Hong and Shum, 2002). 

The firm with the most optimistic signal about cost will win the contract, and assuming that 

the distribution of cost signals is centered on the true cost, it will cause what is called the 

winner’s curse, i.e. a realized cost-overrun. However, the winner’s curse would be expected 

by rational firms, and as discussed by Milgrom (1981) and Paarsch (1992), the competition 

effect would taper off with rational bidders accounting for it.  

With the private value approach it is the true value of winning the auction differs across 

bidders. Modeling auctions for non-resalable contracts in this way, the difference in 

valuations would be explained by firm differences in cost of delivering either a predetermined 

quality (e.g. Milgrom, 1985; McAfee and McMillan, 1987b; Paarsch, 1992), or in scoring-rule 

setup, to deliver more of a score-boosting quality (e.g. Che, 1993; Asker and Cantillon, 2006). 

Under such conditions bidding is generally assumed to become more aggressive with 

competition. There are, however, some variations within the private value approach. 

Valuations can be modeled as either entirely independent between bidders, or as being, to 

various degrees, affiliated and partially common, which affects the magnitude of this 

competition effect (Milgrom, 1985). 

3.2. A model of risk determined competition effects 

The model of equilibrium bidding behavior presented by Hong and Shum (2002) treats 

auctions as having both a common- and a private-value component, and that the composition 

of these can vary between auctions. This is an appealing feature as the empirical study of this 

thesis is based on a diverse set of procurement auctions. Presumably, the extent of how 

valuations differ between bidders, and whether such discrepancy in valuations stems from 

actual differences in cost or differences in expectations due to uncertainty, varies between the 

investigated auctions depending on characteristics of the contract. More importantly, this 



 
12 

 

flexibility regarding bidders’ valuations provide a theoretical foundation for hypotheses on 

competition effects which I can link to the risk distribution between the procurer and the 

winning bidder.  

The Hong and Shum (2002) model is for single-unit low-price procurement auctions. The 

auction has   risk-netutral firms (indexed        ) with a cost    associated with 

completion of the project. Similar to pure private value models, the cost vary across firms and 

firm   does not observe the cost of its rivals (          ). However, firm   does not know 

its own cost either, but instead receives a private signal    about    prior to the auction. 

Rivals’ signals (  , for    ) are also not observable for firm  .  All firms’ costs and private 

signals are assumed to be distributed according to the same distribution function            

            parameterized by the vector of parameters  , i.e. firms are symmetric. In the 

low-price auction, firm   observes    and chooses a bid    to maximize expected payoff given 

the other firms’ equilibrium behavior: 

                  
            

                
                

where                 denotes the equilibrium bidding strategy for firm   in an auction 

with   bidders. Hong and Shum assume that the random variables (               ) are 

affiliated, implying that a large value for some of the variables makes it more likely that the 

other variables are large rather than small. In this setting, there is a unique pure-strategy 

Bayesian-Nash equilibrium where each firm bid according to identical, monotonically 

increasing strategies                   . The first-order condition of the maximization 

problem is  

       
  
                     

            
                   

a differential equation defining the equilibrium bidding strategy       .  

The denominator of the first term in the equation 1,           , denotes the conditional 

density of           conditional on   , and            denotes its cumulative distribution 

function. The second term         is the conditional expectation  

                     
           

        

in which the expectation about the posterior distribution of    is conditional on the joint event 

of      and                   . The model can be expressed as an equilibrium function by 

integrating out of the differential equation (1) 

                         
          

            

 

  

       
        

  

  

     

where Hong and Shum add the   subscript emphasizes that the equilibrium bid       varies 

for different  . However, both the competitive and winner’s curse effects are best 
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distinguishable in the equation 1, where the equilibrium bid          is determined by two 

components; 

  
                     

            
 

and  

           

In the first term,                can be seen as the probability of winning the auction given 

signal   , and it decreases when   increases. This is the competitive effect of firms’ 

equilibrium bids decreasing with the number of competitors as bidders try to maintain their 

chances of winning the auction. Here it is important to remember that in a low-price auction, a 

lower bid is better for the buyer as it decreases the payment for the contract. On the other 

hand, given the model’s assumption of affiliated valuations, an increase in   simultaneously 

increases the second term           if    is fixed. This upward adjustment of the expectation 

of the firm’s cost    is the bidders’ response to offset the winner’s curse of unbiased bidders, 

on average, having overestimated the value in the cases when they win common or affiliated 

value auctions. The potential severity of the winner’s curse increases with the number of 

bidders, and thus the upward adjustment of the bids continues as n increases. 

If an auction is for a contract with independent private valuations, the winner’s curse effect is 

absent, and with solely the competitive effect, bids can be expected to decrease if the number 

of bidders increases. On the other hand, the winner’s curse effect in a pure common value 

auction would be assumed to lead to higher bids, i.e. more competition would be worse in the 

buyer’s perspective. Hong and Shum models the relative presence of the value components 

following a symmetric version of Wilson’s (1998) log-additive model for the cost function   . 

Contractor i’s cost is assumed to be 

            

with    being bidder i’s private cost of carrying out the project and   is an un unknown cost 

component common for all bidders. Consequently,    is the product of a private value 

component (    and a common value part ( ). Both are assumed to be independently log-

normally distributed;            and         , and 

                     
   

              
    

The mean of the distribution of   ,  , is assumed to include a so called “cost-padding” 

component of bidders’ opportunities to inflate cost when undertaking the contracted project. 

Hong and Shum assumes that this accommodates the moral hazard issue adequately as, in line 

with the discussion by McAfee and McMillan (1987a), these opportunities shift up bidders’ 

costs equally and thus does not affect equilibrium bidding. As previously mentioned, each 
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bidder is assumed to have a noisy signal regarding their cost of carrying out the contract 

terms,   . In Hong and Shum’s model, it takes the form 

          

where the error term             , and    is the (unobserved) error term with a normal 

distribution with a mean of zero and the variance of one. If it is assumed that            and 

          , bidder i’s signal about cost (  ) can take the form 

                     
     

In this theoretical framework, the relative importance of the private-value and common-value 

components in bidders’ preferences is indicated by the relative magnitudes of the variance in 

the distributions of the private values, common values, and the error term. If    is close to 

zero, indicating that bidders have little uncertainty about their own costs, the model resembles 

a pure (affiliated) private-value model. Bidders are less idiosyncratic if    tends to zero, 

making the model a common-value model. If    tends to zero, the uncertainty among bidders 

regarding their common component   disappears, and the model becomes an independent 

private-value model, but with bidders imperfectly observing their private values if    is larger 

than zero. 

3.3. Hypotheses  

I here present six hypotheses derived from the Hong and Shum (2002) model on how the 

relative presence of the common value affects the effect of competition on the winning bid. 

Bearing in mind the intricacy of their rather elaborate model, the hypothesized competition 

effects are also presented diagrammatically in Figure 3.1.  

Hypothesis 1. If there is a larger variance in the distribution of the common value component 

than in the distribution of the private values of bidders (     ): 

a) Bidding strategies are less aggressive with more competition, i.e. the winner’s curse 

effect dominates. 

b) The winner’s curse effect increases with the difference between    and   . 

c) The winner’s curse effect increases with the noisiness of bidders’ signals (   . 

Hypothesis 2. If the distribution of the private values of bidders has a larger variance than the 

distribution of the common value component (     ): 

a) Increased competition give more aggressive bidding strategies, under the condition 

that there is at least some actual idiosyncrasy between bidders (    ) or noisiness 

in signals (  ) 

b) The competition effect increases with the difference between    and   . 

c) The competition effect increases with the noisiness of signals (  ) as this inflates the 

distribution of   stemming from any underlying difference among bidders’ costs (  ). 
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Figure 3.1. is a graphical visualization of the hypothesized relationship between the presence 

of the common value component (  ), relative to the private value component (  ), and 

competition effect, under different degrees of noisiness of signals (  ).  

Figure 3.1. Risk-determined competition effects on the winning bid 

 

In Figure 3.1., it can be seen that adverse competition effects are predicted when the common 

value component dominates the private value component. Under these conditions, the adverse 

competition effects increases the larger the difference between the common value and the 

private value component, or when the noisiness of bidders’ signals is higher. On the other 

hand, in auctions where the private value is higher than the common value, competition is 

predicted to give more aggressive bidding strategies and lower bids. The bidding strategies 

are assumed to become more aggressive the larger the difference between the private value 

and common value component, or when noisiness of signals is higher. 

Hopefully, investigating the empirical support for these hypotheses is a contribution to a 

better understanding of if and how competition effects on procurement costs varies dependent 

on the auctioned projects’ underlying characteristics. In particular, the empirical analysis of 

this thesis considers the distribution of risk as this is assumed to be largely endogenous to the 

buyer when deciding on the contractual arrangement of any given procurement auction. The 

idiosyncrasy among bidders, the level of risk and uncertainty in a project, and the noisiness of 

bidders’ signals are on the other hand assumed to be exogenous factors. 

  

   σe=1 

   σe=0.5 

   σe=0 
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4. Previous empirical findings 

At the first glance, the results in previous empirical studies on competition effects in 

procurement might appear inconclusive; in some studies an increase in the number of 

participants is found to be associated with a decreased cost for the procurer, whilst other 

studies find it to increase the cost. However, as discussed in the theoretical section of this 

thesis, there is support within the auction theory for diverse competition effects. I will here 

present some of the previous empirical work on competition effects in first-price auctions, 

with an emphasis on studies which do not only consider the possibility of competition 

increasing bidders’ aggressiveness. 

Firstly, the study by Hong and Shum (2002), in which the model forming the theoretical 

framework of this thesis is presented, estimates their model with flexible preferences of 

bidders using bids from procurement auction by the New Jersey Department of 

Transportation. The department conducted 1018 low-price, sealed-bid procurement auctions 

of contracts in the years 1989 to 1997. Hong and Shum focus on three types of jobs: highway 

work, bridge construction and maintenance, and road paving, which together constitutes more 

than half of the contracts auctioned during the period. Their bid simulations indicate that more 

competition give increased procurement costs in auctions for highway work contracts; 

auctions where the common-value component is estimated to significantly dominate the 

private-value component. In these auctions, the median cost is predicted to rise with 15 % if 

the numbers of bidders increase from three to six. For the two other project types, estimates of 

the two components are more on pair, but with some more presence of the private-value 

component. In these auctions more competition is found to give lower winning bids. 

The extensive study by Brannman et al. (1987) was early to investigate the relationship 

between price and the number of bidders in auction markets, and even more so in employing a 

model with elements of both independent private and common values. The model is from 

Milgrom and Weber (1982). Brannman et al. base their analysis on data from offshore oil 

auctions, municipal bond underwriters’ spreads, and national forest service timber sales. 

Similarly to the Hong and Shum model, the competition effect on price is expected to depend 

on the auction’s relative weights of the private and common value components, which is 

treated as exogenously given. 

In the study, Brannman et al. (1987) assume common value components to dominate in oil 

lease auctions, as they are characterized by uncertainty about the amount of recoverable oil 

and future market prices. Their analysis of 2,221 oil leases auctioned using a bonus bid 

system of sealed bidding, with the high bid winning, during the time period of 1954 to 1975, 

provide strong support for greater competition giving higher bids. These results suggest that 

either the bidders do not adjust to avoid the winner’s curse, or private values are more 

important than commonly assumed regarding oil leases. Municipal bond underwriting is 

assumed to have a mix of strong private value and some common value elements. 

Underwriters have different customers and knowledge of the local bond issue is likely to be 

connected with the localization of the underwriter, but at the same time, the common-to-all 

future national credit conditions are important for a bond’s present value. Brannman et al. 
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analyze the competition effects in these auctions based on data in Kessel (1971); 9 420 bond 

issues auctioned with sealed bidding in 1959 to 1967. In these auctions, where the lowest bid 

wins the contract, the winning bid is found to decline as the number of bidders increase.  

Continuing with the Brannman et al. (1987) study, National Forest Service timber auctions are 

analyzed using a sample of 243 oral auctions and 396 sealed-bid auctions in 1977, in the 

Pacific Northwest of the U.S.. The authors argue that values vary among bidders for reasons 

such their different tract and mill locations and a high cost of transporting logs, and that 

timber sales previously had been characterized using the independent private value model 

(e.g. Hansen 1985, 1986; Johnson 1979). The uncertainty is assumed to be lower than 

concerning offshore oil auctions, still, Brannman et al. (1987) refer to a study by Mead et al. 

(1981) finding that the volume of timber on sale may differ considerably from the amount 

actually cut. The findings are that the winning bid increase with the number of bidders in 

these high-bid auctions. In conclusion, the extensive study by Brannman et al. (1987) suggests 

that private value elements dominate in all investigated auctions markets, or that bidders are 

not trying to avoid the winner’s curse in the cases where it can be expected.   

The study by Paarsch (1992) also contains a theoretical discussion deciding between the 

common and the private value paradigm in empirical specifications. Two models, one within 

a private value setting and one in a common value setting, are mapped into several different 

empirical specifications. These are applied in an empirical analysis of 144 tree planting 

contract auctions held in the province of British Columbia, Canada. Paarsch, in contrast with 

the study by Brannman et al. (1987), reject all empirical specifications of the private value 

model, and instead finds evidence consistent with specifications of the common value model. 

Kagel and Levin (1986) employ an experimental method to go further in-depth into the 

competition effects in common value auctions. I find it worthwhile to elaborate a bit on their 

method before presenting their results as their experimental setup in itself provides for an 

admirably condensed model of a common-value auction. In two-hour sessions, university 

undergraduates or graduates participated in a series of sealed-bid auctions where a single unite 

of a commodity was sold to the high bidder at the high-bid price. For each auction period, the 

high bidder earned profits equal to the value of the item less the bid, and the other bidders 

earned zero profit. The value of the item was randomly drawn from uniform distribution and 

unknown to all bidders. Bidders received private information signals which were randomly 

drawn from a uniform distribution centered on the value of the item. In addition to the value 

of the private information signal, a lower and upper bound associated with the signaled value 

were also reported to the bidder to indicate the degree of uncertainty. Bids were collected and 

reviled to the subjects, as was the earnings of the high bidder. For a part of the experiment, 

public information was reviled; either an additional randomly drawn signal or the lowest 

private information signal distributed. They find that auctions with large number of bidders 

(6-7) give more aggressive bidding than with small numbers (3-4), causing negative profits 

for the bidders, i.e. the winner’s curse occurs and is not accounted for. Auctions with small 

number of bidders are, however, better captured with the risk neutral Nash equilibrium model 

than with a model with the winner’s curse and negative profits. Furthermore, they find that 
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providing public information about the value of the item increases seller revenues when there 

is no winner’s curse, but when it’s present seller revenues decreases. 

Li and Zheng (2009) propose a two-stage procurement auction model with endogenous entry 

and an uncertain number of bidders. One of the most notable features of this model is that, 

even in the independent private value paradigm, bidders can be predicted to become less 

aggressive as the number of potential bidders increases. In addition to the competition effect 

of bidders becoming more aggressive when competition increases, in order to maintain their 

chances of winning the auction, more potential bidders is also assumed to decrease bidders’ 

equilibrium entry probability due to lower chances of recovering the sunk cost of entry. This 

drop in the expected number of actual bidders is assumed to cause the remaining bidders to 

bid less aggressively. The model is applied in an empirical analysis of highway maintenance 

jobs auction data from Texas Department of Transportation, 2001-2003. More specifically, 

they consider mowing of strips of vegetation on the right hand side of the highway. This is the 

most frequent type of maintenance job in their data and it’s relatively simple. When first using 

an OLS and a random effects model, they do not find the number of potential bidders to have 

any effect on bidding behavior, and not on the winning bid either. But when they employ a 

new semiparametric Bayesian estimation algorithm to estimate the structural elements of the 

model, capturing heterogeneity better, bidding is found to become less aggressive as the 

number of potential number of bidders increase. Li and Zheng suggest that their results 

provide strong evidence for entry costs being an important part of the bid; affecting auction 

competition effects through its impact on the equilibrium participation probability. 

In a more recent paper, Li and Zheng (2012) analyze Michigan timber sale auctions based on 

two models; one where bidders draw their private values after they decide to enter, and one 

being the same as previously presented in the  Li and Zheng (2009) paper where bidders learn 

their values before deciding on entry. These are first-price, sealed-bid auctions with a public 

reserve price, where the location of the lot and very detailed information about the timber is 

publically advertised in advance. The agency also announces estimation error ranges signaling 

the preciseness of the agency’s estimates, which varies significantly across the lots. It is 

common with potential bidders doing an own investigation of the lot before the auction. The 

data covers all auctions held in a certain area of Michigan between January 1999 to August 

2004; a total of 332 auctions and 1209 bids. The results suggest that the positive competition 

effect dominates the negative entry effect in these high-bid auctions, i.e. that more (potential) 

competition is desirable for the auctioneer with regards to price. 

Rather than providing a uniform view on how competition affects the bidding behavior, the 

diverse findings in these previous studies indicate that it is of great value to adjust any 

expectations on competition effects to the special characteristics of each auction.   
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5. Methodology and data 

5.1. Data 

5.1.1. The Swedish Transport Administration 

The hypotheses about risk determined competition effects will be tested based on a dataset of 

334 construction contracts procured by the Swedish Transport Administration (STA) during 

the years 2010 to 2013. This Swedish governmental agency is responsible for the all state-

owned roads and railways, the long term planning of all kinds of transport, and operates 

several ferry services (STA, n.d.-a). It was formed in 2010 following the merger of the two 

previously separated administrations for road and railway and part of a transport research 

institution. Today the STA is Sweden’s largest procurer (Swedish Competition Authority, 

2015) and yearly procures for about 40 billion SEK, or more than 4.5 billion US dollars (STA, 

n.d.-b). 

Given the scope of this thesis, it seems fitting to present a general overview of how the STA 

procures and to what extent procedural and contractual aspects are determined exogenously 

by laws. It is rather important for the policy implications of this thesis whether or not the 

government procuring entity has freedom to independently decide on the conditions of 

payment. The STA’s act under the Swedish law of government procurement (2007:1091) for 

road related projects and the law of procurement within the areas of water, energy, transport 

and postal services (2007:1092) railway related projects. Both laws are based on the EU 

directive 2004/18/EG and thus fairly harmonized with other EU countries (STA, n.d.-c). The 

laws stipulate how government agencies are to procure; how to publicly announce contracts, 

what specifications and information are to be provided, the selection of a contractor, 

documentation and control, etcetera (SFS 2007:1091; SFS 2007:1092). However, they do not 

stipulate the conditions of payment. Therefore, as the Legal, Financial and Administrative 

Services Agency (LFAA) of Sweden states in their guidance report for payment conditions in 

procurement for healthcare, it is an important tool for the procuring agencies across all sectors 

in terms of affecting the distribution of risk (LFAA, 2014). In their guidance report, LFAA 

also argues that agencies should be prepared to pay a risk premium if risk is placed on the 

contractor, and that it should be avoided to transfer risk to the contractor connected to factors 

of which the contractor cannot control. It is also discussed how the choice of payment 

condition affects costs and quality, but not in terms of competition effects.  

The STA founds their decision on the conditions of payment based on an internal document 

which is revised on a yearly basis (STA, n.d.-d). The strategy implied by this document is not 

publicly revealed, but they provide examples on their webpage. Project’s sub-activities which 

are difficult to make predictions for, such as the removal of snow in geographical areas with a 

varied winter climate, are regulated so that the contractor is compensated for additional work, 

whilst more predictable activities are not (STA, n.d.-d). This indicates that the STA, similar to 

the recommendations of the LFAA, has an ambition to avoid placing risk on contractors when 

it is caused by factors beyond the contractor’s control. Overall, the assumption of the risk 

distribution being largely determined by the procuring entity appears to be valid in the case of 

the STA.  
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5.1.2. The sample of auctions 

The 334 contracts are obviously only a sample of the STA’s total procurement. The sample 

criteria is; object specific construction contracts, completed during 2011-2013, and following 

a certain standard form contract (AB 04) for construction contracts where the STA provides 

the design of the project and a bill of quantities specifying the project. As this thesis considers 

competition effects in auctions, I omit negotiated procedures and direct procurement leaving 

299 cases of either so called simplified or open auctions procedures. Three contracts are not 

for roads and railways, one for a maritime shipping project and two not categorized, and have 

been excluded for possibly being qualitatively different in aspects difficult to control for.  

Three cases of auctions are with zero bids. They have also been omitted since the dataset 

contains too little information to reveal how the contract was awarded following an auction 

with zero bids. 11 observations do not contain data on the winning bid and are not included. 

One of the remaining observations does not contain information on the procurer’s estimate of 

the contract cost, and it is omitted from the sample as I seek to utilize this value when 

controlling for heterogeneity between contracts.  

I use the ratio between the winning bid and the procurer’s estimate of the contract value to 

investigate if there are any potential outliers. In one case, the winning bid is 7.5 times larger 

than the procurer’s estimate. I expect that this discrepancy indicates something about the 

procurement process which I cannot control for, and that it is likely not connected to the 

relationships investigated in this thesis. Therefore I omit this case. Figure 5.1. is a graphical 

presentation of the ratio between the winning bid and the procurer’s estimate over different 

numbers of bidders.  

Figure 5.1. The ratio of the winning bid to the procurer’s estimated cost 
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Figure 5.1. indicates four points with a high leverage which are omitted for potentially having 

disproportionate large influence. Ultimately, the investigated sample consists of 277 

observations.  It could be argued that it is equally abnormal when the winning bid is less than 

half of the procurer’s estimate, i.e. a ratio of less than 0.50, as when the bid is twice the value 

of the estimation. However, looking at the distribution of the data, there are no clear potential 

outliers among the observations with lower values of the ratio. In addition to highlighting 

outliers, Figure 5.1. indicates that the winning bid on average is close to the procurer’s, and 

that more bidders is associated with a lower ratio, i.e. an indication of a competition effect 

reducing procurement-costs. In the next section, the empirical model is presented by which 

this relationship is analyzed more in-depth, with the main research question being if the 

relationship between winning bids and competition is determined by the risk distribution. 

5.2. Empirical model 

5.2.1. Identification 

In the theoretical framework, bidding strategies are modeled as being symmetric across all 

bidders and determined by the variance of the distribution of the auctioned project’s private-

value and common-value component, and the noisiness of bidders’ signals. For testing the 

hypotheses derived from the model on the case of the procurement of the Swedish Transport 

Administration, the model parameters need to be identified. As mentioned by Hong and 

Shum’s (2002), the authors of the model, it is difficult to identify parameters in nonlinear 

parametric models. They simulate their model and investigate how changes in parameter 

values affect the moments and quantiles of the          function, and those which not spark 

an independent change are considered to be badly identified. In contrast to the procedure by 

Hong and Shum, I will attempt to identify parameters based on assumptions derived from the 

theoretical literature as well as procurement legislation. 

The thesis is set out to mainly investigate if and how competition effects are affected by the 

procurer’s decisions regarding the distribution of risk between itself and the winning bidder in 

an auction for a contract. The risk is ultimately connected to ex post cost overruns, and 

previous literature highlights the conditions of payment as the fundamental determinant of 

who is affected by realized differences between ex ante cost expectations and ex post cost 

(e.g. McAffe and McMillan, 1986). In the STA data sample of 277 auctions there are three 

different variants of conditions of payment; 66 auctions are fixed price, 206 are fixed price 

but with a possibility of compensation if some amounts, prespecified in the contract, turns out 

to have been underestimated (at predetermined unit-prices), and 7 are so called cost-plus 

contracts where justified cost overruns are fully compensated. Relating to the model, I here 

consider the condition of payment as a main determinant of the variance in the distribution of 

the common value component. The share of risk facing the winning bidder is assumed to be 

zero (  =0) with a cost-plus contract, which is expected to fully eliminate the common value 

component regardless of other factors (    ). Similarly, a fixed price contract with some 

possibilities for compensation (      ) is assumed to limit the importance of the common 

value component compared to a pure fixed price (    ), ceteris paribus. 



 
22 

 

With the addition of risk distribution, the distribution of the common cost component can 

rewritten as         
, where    

 corresponds to the level of uncertainty regarding the 

common and unknown cost component. Following the literature on common-value models 

presented in the theoretical framework,    
 is here, when analyzing a diverse set of 

infrastructure construction contracts, assumed to be an increasing function with the duration 

of the contract     , the magnitude (  ), and the degree of specificity (  ). Duration is 

considered to be positively related with probabilities of changing preconditions and input 

prices affecting costs. The risk of pre-specified amounts being less than the actual amounts is 

assumed to increase with the magnitude of the contracted project. Furthermore, it is here 

assumed that the technical uncertainty increases the more specific and unique the project is. In 

such projects, it is more likely with a cost affecting discrepancy between the ex ante plan and 

what works in practice. 

The degree of idiosyncrasy in bidders’ cost it undertaking the contract, i.e.    , is also 

assumed to be an increasing function of projects’ magnitude and degree of specificity. Bidder 

heterogeneity, stemming from factors such as their different capabilities and assets, previous 

experiences, tacit knowledge, size and free capacity (economies of scale), simultaneous 

complementary projects (economies of scope), localization etcetera, is here assumed to be 

more pronounced the larger the magnitude and degree of specificity of the auction project.  

The noisiness of bidder’s signals about their costs   , i.e   , is here assumed to be affected by 

the same general factors as the uncertainty regarding the common value component. The 

duration, magnitude, and degree of specificity associated with an auctioned project are all 

predicted to increase bidders’ uncertainty regarding their own cost. Bidders can likely make 

rather accurate estimations on their cost of a short, small and simple project. When duration is 

longer, the bidders do not know their exact capabilities at the later stages of the projects. For 

larger project it is more costly to fully map the internal capabilities and bidders are likely to 

not prioritize perfectly knowing their cost. Similarly, more unique projects require more 

tailor-made solutions which can be assumed to be costly to plan in full detail. All these factors 

are inflated by the fact that all but one bidder will lose the auction and ex ante bid preparing 

activities can be considered as sunk costs. 

Following this discussion on identification, all three parameters affecting the competition 

effect in the Hong and Shum model are assumed to be associated with projects’ magnitude 

and degree of specificity. It is difficult to state whether these characteristics inflates 

uncertainty or idiosyncrasy in bidders’ cost the most. Instead, I will identify the ratio of the 

common-value component to the private-value (       ), the key determinant of competition 

effects in the model, with the duration of projects (  ) and the distribution of risk (  ). 

Different combinations of these two risk affecting aspects are assumed to be associated with 

either common-value or private-value dominated auctions. This setup is robust to duration 

also inflating the variance in bidders’ actual cost, as long as duration has a larger increasing 

effect on the uncertainty and the common-value component. My identification of the ratio of 

the common-value component to private-value component is arguably better presented 

graphically than in text. Figure 5.2. illustrates how the ratio is modeled to change depending 

on the duration, magnitude and specificity of an auctioned project. For illustrative reasons, the 
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ratio is presented as the weight of the common-value component in relation to the sum of both 

the common-value and the private-value component. 

Figure 5.2. The relative weight of the common-value component 

 

In Figure 5.2. it can be seen that when all risk is on the winning bidder (   ), it is here 

assumed that the common-value component dominates as long as the duration of the project is 

not very short (   ), in which case the two value components are equal. This is explained 

by the simplified assumptions that magnitude and specificity increases both the common- and 

private-value component equally, and therefore do not change the ratio. If the risk is 

distributed between the procurer and the winning bidder, for instance an equal distribution 

(     ), the risk inflating aspects of projects’ magnitude and specificity is restricted by a 

factor of 0.5. In this case, if duration is very short, the private-value component is assumed to 

be twice as large as the common-value component for any given level of magnitude and 

specificity. However, the risk-limiting effect of     is counteracted by the risk-inflating 

duration of the project, and at some length of duration it is expected to surpass the risk-

reducing effect. At that point the common-value component will become larger than the 

private-value component. If less risk is put on the winning bidder, the shift in competition 

effect would occur in projects of a longer duration. With no risk facing the winning bidder 

(   ), the common-value component is absent regardless of duration, magnitude or 

specificity.  

Figure 5.3. complements Figure 5.2. by illustrating how the distribution of risk and the 

duration, magnitude and specificity is assumed to affect not only the direction of the 

competition effect, but also the magnitude. Most notably, it shows the non-linear relationship 

expected when the risk is distributed between both the procurer and the winning bidder 

(0<  <1).   
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Figure 5.3. Risk distribution and competition effects 

 

At any given level of duration, magnitude and specificity, and the nosiness of signals (  ) is 

hypothesized to amplify the effect of the competition effect determined by the common-value 

to private-value ratio. To simplify the empirical model,   is not parameterized on its own, but 

its effect on competition will be captured by the parameters associated with the ratio between 

the common- and private-value.  

After this rather exhausting exercise of identifying the factors affecting competition effects, it 

is time to discuss how competition and its effects can be identified in the STA data. In the 

case of sealed bidding, competition has to refer to the bidders’ expectations as they choose 

bidding strategies ex ante any information on the actual number of competitors for the 

contract or the bidding strategies of each participating bidder. In this thesis, all participating 

bidders are assumed to have the same expectations on competition for any given auction, 

presumably dependent on their market knowledge and previous experience. In the auctions for 

government contracts, such a simplifying assumption is strengthened by the strict regulation 

on prerequisites of participating firms and the high entry barriers of procurement in terms of 

transaction costs, which generally excludes nascent and little experienced firms 

(Krasnokutskaya and Seim, 2011). Under these conditions, the observed number of bidders in 

the auction is assumed to be a good approximation of the bidders’ expectations on the number 

of bidders.  

Thus, in the empirical model the level of competition in auction i is identified as 

               

where the error term    has the expected value of zero, since rational bidders is assumed to 

adjust their expectations based on experience so that over- and underestimating is equally 

likely. Consequently, the ex post observed number of bidders is considered to be a valid 

measure of competition.  
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In this thesis, I have limited the scope to competition effects in terms of the value of bids. 

Nevertheless, quality aspects of the auctioned projects are of fundamental importance for the 

validity of the analysis. When comparing the values of bids between auctions, it is essential to 

disentangle the effects from competition from cost-affecting heterogeneity among the 

auctioned projects. The value of a bid is mainly determined by factors such as what is to be 

done, at what scale, and of what quality. When analyzing a diverse set of contracts, the degree 

of heterogeneity is inevitable too high for including control variables for each aspect of the 

project. Hong and Shum (2002) delimited their study to three types of construction contracts, 

and that way narrowed the dimensions of qualitative differences. Still, they argue that it 

would be valuable to complement their empirical estimation of their model with a study 

where project heterogeneity is better accounted for. As Hong and Shum mention, the 

procurer’s engineering estimate of cost associated with a contract is an efficient control for 

heterogeneity. It is often mandatory for the procurer to estimate this value and that it 

determines what legislation applies for the procurement. For a researcher it is particular useful 

if the procurer can be assumed to make rather accurate ex ante estimations, but most 

important is that the estimate is similarly accurate, or inaccurate, independent of 

characteristics of the auctioned projects. STA’s ex ante estimate of the contract value is 

provided in the data, which is why I attempt to analyze such a diverse set of contracts.  

In the literature, the procurer’s estimate has been utilized in several ways. One way is to have 

the value of the winning bid as the dependent variable and the estimated value as a control 

variable. I believe that the difference between the winning bid and the procurer’s estimate for 

each respective auction in itself is of interest when analyzing the effect of competition. 

Therefore, I will instead normalize the winning bid of each auction by dividing it with the 

procurer’s estimated value of the contract. This is similar to the studies by De Silva et al. 

(2005), De Silva et al. (2007), and Onur et al. (2012). The most recent of the three, by Onur et 

al. (2012), truly analyzes an even more diverse data material than this thesis; all governmental 

procurement auctions in Turkey during the years 2004 to 2006. This brings confidence to my 

attempt on diverse construction contracts. Normalizing the winning bid in this way, the 

dependent variable can be considered a price index 

       
  

  
     

where        can be understood as the price per a dollar (or in this case a Swedish krona) 

worth of contract in auction  , if the procurer on average make accurate valuations. The 

auction provided a better “price” for the undertaking of the auctioned project if        is less 

than one and worse off it is larger than one. However, it is possible that the procurer has a 

tendency to either over- or underestimating costs. This detail is of little importance in this 

thesis as it mainly concerns competition effects, i.e. the change in      . After this 

discussion on competition and competition effects, all the main parameters have been 

identified, and it is time to turn to the full empirical model specification. 
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5.2.2. Model specification 

The model is specified to facilitate an analysis of a three-way interaction of projects’ risk 

distribution, duration, and level of competition and its effect on winning bids. For this I 

follow the general outline of the simplifying adaptions of the method in Dawson and Richter 

(2004) proposed by the UCLA Statistical Consulting Group (n.d.). In an attempt to make it 

easier for the reader, the short notations for the variables in the previous sections are changed 

to more explanatory abbreviations. It is here important to mention that due to the few cases of 

the cost-plus condition of payment, the risk distribution is modeled as occurring only in two 

forms; one where the payment is entirely fixed (FIXED=1), and one with conditions for ex 

post compensation for cost-overruns (FIXED=0). The latter category then covers both cost-

plus conditions (     and the condition where cost-overruns from some prespecified 

activities are compensated (     ). These two categories of risk distribution are enough 

to facilitate a test of the hypotheses as they are stated in terms of what value component 

dominates the other, and not in terms of the implications of extreme values of the common- to 

private-value ratio.  

The specification of the main model for empirically testing hypothesis implied by the Hong 

and Shum (2002) model, including four not yet explained control variables, is: 

   
    

    
                                                   

                                                                 

                                                   

                  

The dependent variable is the natural logarithm of the winning bid divided by the procurer’s 

estimated value of the contact (      ), or equally, the differences between the logarithm 

value of each variable. This is to express the parameter estimates in terms of elasticities to 

facilitate an easier interpretation of results. There are seven parameters associated with the 

three variables identified to capture the hypotheses. This is to allow for separate estimates of 

both intercepts and slopes for different combinations of risk distribution (FIXED), duration 

(TIME), and competition (BIDS). Duration corresponds to the number of days between when 

the contract was awarded and when was finished. It is an ex post measure, but is assumed to 

be a decent approximation of experienced bidders’ expectations. OPEN is a dummy-variable 

controlling for if the procurement follows EU-harmonized law facilitating bids from other 

EU-countries (OPEN=1) instead of national Swedish law (OPEN=0) and thereby is open to 

foreign participation. It is expected to control for if foreign bidders are more efficient than 

what was assumed about participating bidders in the procurer’s estimate. ROAD is a dummy 

variable controlling if the project is categorized as road work (ROAD=1) or railway work 

(ROAD=0). It is included to control for if there is a difference in firm efficiency among two 

groups, or if the STA are less accurate in their estimations for one group than the other. 

SCORE is also a dummy variable and controls for if a scoring rule was used as the award 

criteria (SCORE=1) instead of the lowest price criteria (SCORE=0). As a scoring rule auction 

will not necessarily award the contract to the lowest bid, it is expected to have a positive sign. 

Lastly, I will include dummy variables for the geographical region the auctioned contract 
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(REGION). I aggregate Stockholm and the east region due to the geographical closeness and 

the lesser number observations for these regions compared to the others. This gives a total of 

five regions; four are included as dummy variables and one is omitted as a baseline. 

Acknowledging the intricacy of regression models with three-way interactions, it might help 

to grasp the intuition behind the model specification by rearranging the variables in the three-

way interaction into two groups, where the first group defines the intercept and the second 

group is the simple slope for a linear relation between the number of bidders and the winning 

bid:  

                                                       

                                                           

                                     

In other words, the effect of competition on the winning bid is moderated by the risk 

distribution, the duration of the auctioned project, and the interaction between the two. 

5.3. Variable summary 

The variables in the regression model are summarized in Table 5.1. It confirms that the 

sample consists of a diverse set of contracts, with the contract having the highest estimated 

value being 2 000 times more valuable than the contract with the lowest estimated value. 

Furthermore, the duration of the contracted projects ranges from 12 to 798 days. The mean of 

PRICE is 0.92, which might indicate that the STA, on average, slightly overestimates the 

value of contracts.  

Table 5.1. Summary of variables 

Variable Min Max Mean Median St. Deviation 

Winning bid (SEK) 227 050 537 000 000 23 400 000 7 998 000 54 100 000 

Estimated value (SEK) 300 000 600 000 000 26 800 000 9 200 000 62 600 000 

PRICE (BID/EST) 0.26 1.88 0.92 0.91 0.27 

BIDS 1 11 4 4 2 

TIME (Days) 12 798 97 64 105 

FIXED 0.00 1.00 0.24 0.00 0.43 

OPEN 0.00 1.00 0.13 0.00 0.34 

ROAD 0.00 1.00 0.74 1.00 0.44 

SCORE 0.00 1.00 0.14 0.00 0.35 

NORTH 0.00 1.00 0.26 0.00 0.44 

WEST 0.00 1.00 0.23 0.00 0.42 

MIDDLE 0.00 1.00 0.21 0.00 0.41 

EAST 0.00 1.00 0.17 0.00 0.38 

SOUTH 0.00 1.00 0.19 0.00 0.39 

The mean value of the dummy-variables indicates how common the associated characteristic 

is. For instance, 24 % of the contracts are with a fixed price instead of the more flexible 

payment conditions. 13 % are open procedures and 74 % are for roads. 17 % are with a best 
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economic value award criterion instead of a lowest price one. The sample appears to be 

distributed rather evenly over the five geographical regions. 

Table 5.2. is a correlation matrix containing the estimated correlation coefficients of the 

variables in the regression model. In addition, the value of the winning bid and the STA’s 

estimate are also included separately for a better transparency in how the independent 

variables correlate with the price-ratio. The correlations between the different regions are 

excluded since they are of little interpretive value. 

Table 5.2. Correlation matrix 

Variable BID EST PRICE BIDS TIME FIXED OPEN ROAD SCORE 

Winning bid 1.00 
        Estimated value 0.99 1.00 

       PRICE -0.03 -0.10 1.00 
      BIDS 0.20 0.21 -0.17 1.00 

     TIME 0.12 0.12 -0.01 -0.10 1.00 
    FIXED -0.09 -0.10 0.01 -0.01 0.20 1.00 

   OPEN 0.31 0.32 -0.10 0.18 -0.07 -0.10 1.00 
  ROAD -0.10 -0.12 0.10 0.04 -0.06 0.03 0.17 1.00 

 SCORE 0.13 0.14 -0.03 -0.05 0.05 -0.12 -0.11 -0.34 1.00 

NORTH -0.07 -0.08 -0.01 0.01 -0.23 -0.22 0.10 0.10 -0.21 

WEST 0.02 0.01 0.00 -0.04 -0.03 0.07 0.04 0.04 0.11 

MIDDLE -0.05 -0.06 -0.05 0.02 -0.13 -0.18 0.10 0.03 -0.22 

EAST 0.17 0.19 0.02 -0.09 0.31 0.02 -0.03 -0.22 -0.01 

SOUTH -0.10 -0.10 -0.01 0.13 -0.07 -0.02 -0.06 0.16 0.17 

Since the empirical analysis is conducted with regression analysis, I do not test the 

significance of these correlation coefficients. Neither have I derived theoretically founded 

hypotheses on the causality of all of these relationships. Thus, this correlation matrix mainly 

serves to indicate if there might be issues with multicollinearity, i.e. if two or more 

independent variables are highly correlated. It could, for instance, be the case that two 

contractual aspects always occur together among the observations, suggesting that the STA 

procurement policy or the Swedish procurement law promotes such a combination. Given the 

central role of the payment condition, it is especially comforting that the dummy variable for 

fixed payment conditions is not highly correlated with the other variables. A fixed payment 

condition appears to be employed in a variety of different auction types. Also when 

considering the other variables, none of the correlation coefficients indicate issues with 

multicollinearity. 
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6. Results 

6.1. Regression results 

The results of the regression model are presented in Table 6.1. To recall, the hypotheses imply 

that if there is a larger variance in the distribution of the common value component than in the 

distribution of the private values of bidders (     ), which is here identified with the 

combination of a fixed payment condition (FIXED=1) and a long duration (large TIME): 

H.1.a. Bidding strategies are less aggressive with more competition (BIDS), i.e. the winner’s 

curse effect dominates. 

H.1.b-c. The winner’s curse effect increases with the difference between    and    and the 

noisiness of bidders’ signals (   , here identified as an increasing function of the duration of 

the auctioned project. 

If the distribution of the private values of bidders has a larger variance than the distribution of 

the common value component (     ), here identified with not fixed price contracts 

(FIXED=0) and a short duration: 

H.2.a. Increased competition gives more aggressive bidding strategies. 

H.2.b. The competition effect increases with the difference between    and   , which in this 

model is assumed to be associated with shorter duration of projects. 

H.2.c. The competition effect increases with the noisiness of signals (  ), as this inflates the 

distribution of the price signal stemming from any underlying difference among bidders’ costs 

(  ). The noisiness is here identified as an increasing function of the duration of the auctioned 

project. Consequently H.2.b. and H.2.c. imply two opposing effects of duration. As illustrated 

in Figure 5.1 and 5.2., it is here assumed that when FIXED=0, the net effect of duration is that 

it increases the bid-reducing effect of competition at a decreasing rate, and at some point it 

turns to instead decreasing the bid-reducing effect of competition. For simplicity, the main 

model only captures a linear relationship, and the existence of a non-linear relationship is, as a 

first step, analyzed by investigating the variance of the error term over duration. 

When looking at the results in Table 6.1. it is important to remember that the interpretation of 

the coefficients change for the variables that are interacted. The total effect on the dependent 

variable of a change in one of these variables is captured both in its own coefficient and the 

coefficient of the interaction variables it is part of. For instance, the coefficient for BIDS is 

the relationship between the number of bids and the winning bid only when FIXED and 

ln_TIME are zero. Consequently, the regression results are better understood by a graphical 

representation or by comparing the total effect between types of different combination of the 

interaction. 
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Table 6.1. Regression results: Determinants of the winning bid 

Dependent variable: ln_PRICE 

Variable Coefficient Variable Coefficient 

BIDS     0.107 OPEN  -0.061 

 

(0.075) 

 

(0.044) 

FIXED 0.330 ROAD  0.159*** 

                  (0.742) 

 

(0.054) 

FIXED*BIDS -0.198 SCORE 0.034 

                  (0.169) 

 

(0.060) 

ln_TIME     0.141** NORTH 0.026 

                  (0.059) 

 

(0.073) 

BIDS*ln_TIME -0.037** EAST 0.045 

                  (0.018) 

 

(0.085) 

FIXED*ln_TIME -0.148 WEST 0.060 

                  (0.161) 

 

(0.068) 

FIXED*BIDS*ln_TIME 0.062* SOUTH 0.014 

                  (0.037) 

 

(0.077) 

  

CONSTANT  -0.643** 

      (0.274) 

Obs. F( 14,   262) Prob>F R-squared 

277 3.010 0.000 0.128 

Note: Robust standard errors are displayed in the parenthesis.  

Significance level is given at 1 % level (***), 5 % level (**) and 10 % level (*). 

Whilst the implications of the results are best presented in complementary tables and figures, 

the regression results still provide valuable information. Firstly, ln_TIME and the interaction 

between it and BIDS are statistically significant at a 5 % level, which implies that there are 

statistically significant differences in the total effects of different combinations of the main 

variables. This is also supported by the positive coefficient of the three-way interaction, even 

though it is only barely statistically significant at a 10 % level. As the combined effect of 

BIDS and ln_TIME with FIXED at zero is negative with statistically significance, and the 

interaction of all three, meaning that FIXED is one, is positive, it supports the general 

hypothesis of different competition effects. I will return to the net direction of these effects. 

Let us first investigates the results regarding the control variables.  

Openness to foreign competition (OPEN) has the expected negative sign, but with a p-value 

of 0.171 it is only close to being deemed statistically significant. The coefficient of the 

dummy variable for road related projects is surprisingly large and statistically significant at a 

1 % level. It implies that bids are about 16 % higher for a comparable project of road work 

than a project connected to the railway, ceteris paribus. The 95 % confidence interval of this 

estimate is between 5.4 to 27 %. This might indicate that STA have a tendency to 

underestimating costs in road projects or overestimating costs in railway projects, or 

alternative, it might indicate a difference in efficiency between the markets which is not 

accounted for in the STA’s estimates. Considering the scope of this thesis, it is mostly 

important that this surprisingly important determinant of bids relative to the procurer’s 
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estimate is controlled for. A bit unexpectedly, scoring rule auctions are not found be 

associated with a statistically significant higher bids. Neither are any of the geographical 

regions, which might be a pleasant result for the STA management. The explanatory power is, 

according to the r-squared value, rather low, with only about 13 % of the variance being 

captured by the model. This is, however, not surprising. The data material consists of very 

diverse auctioned projects, and does not capture all the details of each contractual 

arrangement. Furthermore, this thesis is about analyzing the effect of competition on the value 

of bids and not about identifying all explanatory factors of bids. The significance of the 

results is better assessed by investigating the economic implications of the results, which I 

now till move on to. 

In Table 6.2., the total estimated effect on the winning bid by a change in competition is 

presented for four types of projects, together with expected sign and magnitude. The types are 

combinations of the two conditions of payment and two lengths of duration; one is two 

standard deviations shorter than the mean project and one is two standard deviations longer. I 

choose two standard deviations as I hope that having types closer to the extremes will 

facilitate inferences about the hypotheses. Towards the mean duration, it is difficult to make 

ex ante predictions about what value component will be dominating. An important note is that 

I here refer to the case of FIXED=0 as flexible payment. 

Table 6.2. Competition effect for different risk distributions and durations  

Type FIXED Days Exp. Dom. Comp.  Exp. Effect db/dn 

Flex payment: Short 0 15 Private - , weak 0.005 

   

  (0.029) 

Flex payment: Long 0 314 Common + , weak -0.108*** 

   

  (0.032) 

Fixed payment: Short 1 15 Common + , weak -0.025 

   

  (0.067) 

Fixed payment: Long 1 314 Common + , strong 0.049 

        (0.047) 

   Note: Standard errors are displayed in the parenthesis. 

In Table 6.2, the net coefficient of BIDS in relation to PRICE is presented for the four 

different contract types. As a reminder, the table also specifies what value component is 

expected to dominate and the expected competition effect. According to the results, 

competition has a negative effect on the winning bid, statistically significant at the 1 % level, 

in auctions for contract with a fixed payment condition and of a very long duration. The 

competition effect is not significantly different from zero for any of the other project types. 

The point estimate suggest that the effect of one more bidder, in an auction for a 314 days 

long average contract with flexible payment conditions, is a 10.8 % decrease in the winning 

bid. The 95 % confidence interval is between 4.6 to 17 %. This competition effect was 

expected to be negative in auctions for contracts with flexible payment, but decreasingly so. 

Following this thesis identification of the Hong and Shum (2002) model, it was even expected 

change to be positive at some length of duration. For simplicity reasons such a non-linearity is 

not allowed by this specification of the empirical model. Instead, as a first step, the 

distribution of the error term over the duration for contracts with a flexible payment condition 
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is analyzed. Figure A.1. in the appendix show no clear indication of an unaccounted non-

linear relationship. Thus, the estimated competition effect for type “Flex payment: Long” is 

assumed to be valid. For an average contract with a winning bid of 23,400,000 SEK, but  314 

days long, the point estimate of competition effect implies a cost-reduction of about 2,527,200 

SEK of an additional bidder if a flexible payment form (FIXED=0) is chosen over the fixed 

price condition.  

In Table 6.3. the different competition effects are compared. As it was implied by the 

previous table, only the type “Flex payment: Long” deviates from any other type. The 

difference between fixed and flexible payment condition is statistically significant at the 1 % 

level.   

Table 6.3. Comparison of effects  

Type   Type Contrast db/dn 

Flex payment: Short vs. Flex payment: Long 0.113** 

   

(0.054) 

Fixed payment: Short vs. Flex payment: Long 0.083 

   

(0.074) 

Fixed payment: Long vs. Flex payment: Long 0.157*** 

   

(0.057) 

Fixed payment: Short vs. Flex payment: Short 0.045 

   

(0.056) 

Fixed payment: Long vs. Flex payment: Short -0.029 

   

(0.071) 

Fixed payment: Short vs. Fixed payment: Long -0.074 

      (0.100) 

                       Note: Standard errors are displayed in the parenthesis. 

Interestingly, the competition effect with flexible payment condition is found to be 

significantly different at a 5 % level, whilst the difference is not significant when comparing 

the competition effects associated with a short fixed payment contract on the one hand and the 

long flexible payment contract on the other. The differences in competition effects are 

arguably best presented graphically.  

In Figure 6.1., the estimated competition effects for the four contacts types are plotted over 

the observed values of ln_PRICE and BIDS. It shows how the choice of a fixed payment 

condition is estimated to have a larger economic impact the longer the duration of the 

contract. It is worth noting that type “Flex payment: Long” has a higher intercept than the 

other types, implying that a fixed payment condition would give lower winning bids when 

less than four bidders are anticipated. However, this is beyond the scope of this study, and it 

would require additional testing to investigate at what number of bidders the price becomes 

different, with statistical significance, between various contracts types. Instead, I recommend 

concentrating on the slopes, i.e. the effect of more competition on the price and how it 

changes depending on the payment condition and the duration. 
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Figure 6.1. Competition effect for different risk distributions and durations 

 

Whilst the estimated competition effects for the four different contract types will form the 

basis for testing the hypotheses of this thesis, it might be of interest for the reader to see what 

competition effects the estimated model predicts for a larger variety of cases. Figure 6.2. 

illustrates the competition effects for seven different lengths of contracts; the average of 

ln_TIME (70 days) and one, two and three standard deviations shorter and longer. Since only 

flexible payment conditions are found to facilitate statistically significant competition effects, 

the predictions for fixed price contracts are not presented. 

Figure 6.2. Competition effect with flexible payment conditions 
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According to the test statistics for these seven contract types, which are not presented here, 

the competition effect is not statistically significant for the contracts types of 7 to 33 days. At 

the average length of ln_TIME, which is somewhat shorter than the average of untransformed 

measure of time (97 days), the competition effect is statistically significant at a 1 % level. The 

95 % confidence interval around the point estimate suggest that one additional bidder 

decreases the price for an average contract with between 2.5 to 7.9 % if flexible payment 

conditions are used. This effect is estimated to increase in magnitude with duration, with one 

more bidder being estimated to decrease price with between 5 to 22 % in an auction for a 667 

days long contract.  

6.2. Robustness 

The interested reader can see the distribution of the error term in the appendix (Figure A.2. 

and A.3.). The error term almost perfectly follow normal distribution and have a fairly 

homogenous variance over the predicted values of the dependent variable. Still, the variance 

is somewhat smaller the larger the predicted value and this could possibly bias standard errors 

(as OLS assumes errors to be both independent and identically distributed). Cameron & 

Trivedi's decomposition of the IM-test also indicate heteroscedasticity when using standard 

errors. For this reason robust standard errors are used in the main model, which relaxes the 

assumption of an identically distributed error term. It does not change the coefficient but is 

assumed to provide more trustworthy test statistics when the homoscedasticity assumption is 

violated. The degree of heteroscedasticity is assessed to be a limited, with no clear patterns in 

the distribution of error. Therefore, I deem that robust standard errors are enough to account 

for it. 

When using interaction variables, it is often in-evitable with comparably high collinearity of 

the predictors since the product of a variable tends to be correlated with the variable itself. 

Likewise, the variance inflation factor for the main model is through the roof, inflated by the 

variables of the interaction. It is easily dealt with if considered an issue. If the continuous 

variables in the interaction are centered by their mean, it is likely to remove the collinearity. 

The regression result from the same specification as the main model but with BIDS and 

ln_TIME centered by their means are presented in Table A.1. in the appendix. The VIF for 

this is much more comforting (Table A.2. in the appendix). However, besides changing the 

coefficients and standard errors for BIDS and ln_TIME this exercise does little more than to 

provide comforting VIF statistics. On the contrary, it makes the presentation and 

interpretation much less intuitive, with competition being measured as the number of bidders 

minus its mean (n - 3.6), whilst having no implications for the net effect of the interactions (as 

seen in Figure A.4. in the appendix), the test statistics for the model, the r-squared etcetera. In 

sum, I choose the clearness of the main model over the comfort of a low VIF score. 

As it was mentioned in the description of the data, observations where the ratio between the 

winning bid and the procurer’s estimate was higher than two were considered to have too 

much leverage and being potential outliers. No observations were dropped for having a too 

low ratio, leaving some cases where the winning bid was less than half of the estimated value. 

As seen in Figure A.3. there are three deviant observations with a fixed payment condition 

and a low predicted value of ln_PRICE which could be considered as outliers. It might be 
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worth investigating if the results of the main model are biased from these and other more 

divergent cases. This is done with a robust regression where the most influential points are 

dropped and then observations are weighted depending on their absolute residual. The full 

result from the robust regression is presented in Table A.3. in the appendix. Table 6.4. provide 

the net effect for the four highlighted types of contracts, and Figure 6.3. visualizes each 

respective competition effect. 

Table 6.4. Competition effect for different risk distributions and durations, robust  

Type FIXED Days Exp. Dom. Comp.  Exp. Effect db/dn 

Flex payment: Short 0 15 Private - , weak 0.008 

   

  (0.030) 

Flex payment: Long 0 314 Common + , weak -0.098*** 

   

  (0.035) 

Fixed payment: Short 1 15 Common + , weak -0.002 

   

  (0.057) 

Fixed payment: Long 1 314 Common + , strong 0.005 

        (0.057) 

   Note: Standard errors are displayed in the parenthesis. 

Figure 6.3. Competition effects for different risk distributions and durations, robust 

 

The results are very similar to the main model. Among the four types, competition effects are 

only present in the case of a flexible payment condition and a long duration. The point 

estimate of the effect is almost the same; implying that a one percent increase in competition 

decreases the winning bid by 9.8 %. By comparing the graphical presentations of the 

regression results, the robust estimations show even less indication of a positive, or adverse, 

competition effect when the contract is long and with a fixed price. This supports the 

interpretation of the results of the main model; only flexible payment conditions facilitate 

statistically significant competition effects. 
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7. Discussion 

The empirical findings suggest that the condition of payment is an important determinant of 

competition effects in procurement auctions. Based on the section providing some 

background information on the procurer of the analyzed contracts, the Swedish Transport 

Administration, and Swedish procurement laws (section 5.1.1.), it appears to be valid to 

consider the choice of payment conditions as largely determined by the individual procuring 

entity. Thus, the results can be discussed not only in terms of predicting auction outcomes, but 

also how a government procurer can improve auction outcomes and its productivity.  

The point estimates and the related graphical representation of main model’s results indicate 

that the winning bid could be increasing with competition and the riskiness of a contract when 

a fixed payment condition is used. These effects are, however, not statistically significant, and 

the point estimates are close to zero when the influence of outliers is restricted using a robust 

regression. Ultimately, I have not found support for the hypotheses of more competition 

causing less aggressive bidding in price when the common-value component dominates the 

private-value component (H.1. a-c), i.e. bidders adjusting for the winner’s curse.  Instead, the 

competition effect is estimated to be non-existent in auctions where the common-value 

component is expected to dominate. Whilst it may seem like this would lessen the economic 

significance of the results, such conclusions should not be drawn until these findings are 

compared with the competition effect in auctions with flexible payment conditions. When 

doing so, the non-existent competition effect is contrasted with a strong and statistically 

significant bid-reducing competition effect. For a procurer this implies considerable economic 

consequences of the choice of payment condition. 

The connection between flexible payment conditions and bid-reducing competition effect can 

be seen as supporting the hypothesis of bid-reducing competition effects in auctions with a 

dominating private-value component (H.2.a). Likewise, the hypotheses of competition effects 

increasing in magnitude with the difference between the private- and common-value 

components (H.2.b-c) is in line with how it is found to increase with the duration of contracts. 

On the other hand, I assumed that duration would mostly inflate risk and uncertainty more 

than it would amplify the idiosyncrasy of bidders. Flexible payment conditions were expected 

to be associated with bid-reducing competition effects, but decreasingly so the longer the 

duration of the contract. The results clearly contradict such assumptions.  

The key finding from the empirical analysis is a trade-off between the use of a fixed payment 

condition and bid-reducing competition effects. In other words, government entities are found 

to be able to affect what effect competition has on bidding strategies in procurement auctions 

with their decisions regarding the buyer-seller risk distribution. Possibly, this previously 

neglected relationship can explain some of the discrepancy of earlier empirical studies, where 

bidders were not found to adjust for the winner’s curse as anticipated. The effect of risk-

inflating characteristics of a contract may, according to the findings of this thesis, be 

overridden by procurers’ decisions affecting the risk distribution, which might cause 

previously assumed common-value auctions to be better modeled as private-value auctions.   
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8. Conclusion 

Compared to most other aspects of the contractual arrangement, the individual procuring 

entity generally has more freedom in the choice of payment conditions. The results of this 

thesis indicate that there can be considerable economic benefits for the procurer if it choose a 

flexible condition of payment, and thus reduce the risk carried by the winning bidder, when 

procuring risky contracts. As I made clear in the introduction, I will resist circumventing the 

link between this thesis’ results and the productivity of the total procurement. It has to be 

stated that I have only investigated one side of the buyer-seller risk distribution. Presumably, 

if the procurer takes on more risk they also induces larger ex post costs. Still, the empirical 

findings of this thesis contribute with a strong rationale for the procurer to account for 

changes of competition effects when deciding on the risk distribution. This side-effect appears 

to have been previously neglected, both in procurement policy and previous academic 

literature, which provides a reason for being a bit “one-sided” with a clear focus on the less 

explored relationships. It seems like a promising endeavor for procurers and researchers alike 

to further study the optimality of the risk distribution, and how it may vary between different 

types of auctioned contacts. Given the findings presented here, it appears viable to revise 

government procurement policy and established models for deriving efficient risk 

distributions if they do not already account for the side-effects on bidding strategies at the 

auction stage. 

Attaining a better understanding of the full consequences of the procurer’s decisions relating 

risk distribution, such as the conditions of payment, is arguably becoming even more 

significant with the increased interest in procurement of innovation and more sustainable 

solutions. If government procurement policy encourages this development, and at the same 

time promotes a low risk acceptance among procurers, the public might miss out on beneficial 

competition effects lowering the total cost of the procurement. Instead, this thesis provides 

support for a government procurement policy promoting risk acceptation in procurement 

auctions as a way to facilitate beneficial competition effects. This must not be misinterpreted 

as lowering the demands on the thoroughness of procurers regarding preparations of contracts 

or evaluations bids etcetera. The policy recommendations presented here are rather linked to 

how the incentive structure in auctions can promote competition where the most qualified 

seller wins instead of having potential sellers bidding with risk acceptance. 
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Appendix 

Figure A.1. Variance of the error term over ln_TIME: Flexible payment condition 

 

Figure A.2. Variance of the error term: By condition of payment (FIXED) 
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Figure A.3. Distribution of the error term: Main model 

 

Table A.1. Regression results with centered interaction variables 

Dependent variable: ln_PRICE 

Variable Coefficient Variable Coefficient 

cBIDS     -0.054 OPEN  -0.061 

 
(0.014) 

 
(0.044) 

FIXED -0.067 ROAD  0.159*** 

                  0.056 
 

(0.054) 

FIXED*cBIDS 0.067 SCORE 0.034 

                  (0.032) 
 

(0.060) 

cln_TIME     0.008** NORTH 0.026 

                  (0.028) 
 

(0.073) 

cBIDS*cln_TIME -0.037** EAST 0.045 

                  (0.018) 
 

(0.085) 

FIXED*cln_TIME 0.072 WEST 0.060 

                  (0.070) 
 

(0.068) 
FIXED*cBIDS*cln_TIME 0.062* SOUTH 0.014 

                  (0.037) 
 

(0.077) 

  

CONSTANT  -0.227** 

      (0.090) 

Obs. F( 14,   262) Prob>F R-squared 

277 3.010 0.000 0.128 
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Figure A.4. Competition effects with centered interaction variables 

 

Table A.2. Variance inflator factor: Main model and with centered variables  

  Main model 

 

Centered 

Variable VIF 1/VIF Variable VIF 1/VIF 

BIDS  63.90 0.016 cBIDS   1.58 0.634 

FIXED 194.90 0.005 FIXED 1.25 0.797 

FIXED*BIDS 252.13 0.004 FIXED*cBIDS 1.60 0.627 

ln_TIME     9.39 0.107 cln_TIME     1.79 0.558 

BIDS*ln_TIME 68.29 0.015 cBIDS*cln_TIME 1.82 0.549 

FIXED*ln_TIME 202.97 0.005 FIXED*cln_TIME 1.89 0.529 

FIXED*BIDS*ln_TIME 260.17 0.004 FIXED*cBIDS*cln_TIME 1.97 0.508 

OPEN  1.13 0.887 OPEN  1.13 0.887 

ROAD  1.18 0.846 ROAD  1.18 0.846 

SCORE 1.28 0.780 SCORE 1.28 0.780 

NORTH 2.36 0.424 NORTH 2.36 0.424 

EAST 1.95 0.512 EAST 1.95 0.512 

WEST 2.08 0.481 WEST 2.08 0.481 

SOUTH 2.08 0.481 SOUTH 2.08 0.481 

Mean VIF 75.99  Mean VIF 1.71  
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Table A.3. Robust regression results 

Dependent variable: ln_PRICE 

Variable Coefficient Variable Coefficient 

BIDS     0.104 OPEN    -0.044 

 
(0.083) 

 
(0.053) 

FIXED -0.109 ROAD    0.129*** 

 
(0.550) 

 
(0.042) 

FIXED*BIDS -0.104 SCORE    0.068 

 
(0.156) 

 
(0.054) 

ln_TIME     0.151** NORTH 0.014 

 
(0.068) 

 
(0.059) 

BIDS*ln_TIME -0.035* EAST -0.001 

 
(0.020) 

 
(0.062) 

FIXED*ln_TIME -0.028 WEST 0.017 

 
(0.120) 

 
(0.057) 

FIXED*BIDS*ln_TIME 0.036 SOUTH 0.013 

 
(0.035) 

 
(0.062) 

  

CONSTANT -0.629 

   

(0.297) 

Obs. F( 14, 262) Prob >F   

277 2.700 0.001   

Note: Robust standard errors are displayed in the parenthesis.  

Significance level is given at 1 % level (***), 5 % level (**) and 10 % level (*). 

 

 


