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The effect of procurement centralization on government purchasing prices: 

Evidence from a field experiment 

 

Abstract 

A fundamental question in public policy and management research is whether large-centralized or 

small-decentralized organizations perform best. Perhaps nowhere is this tradeoff more tangible than 

in the context of government procurement of goods and services, where even small differences in 

organizational efficiency can lead to significant differences in purchasing prices. In this paper, we 

put the theoretical arguments concerning centralized versus decentralized procurement to a 

systematic empirical test. We conduct a randomized field experiment of public purchase of air 

travel in the Danish central government. Our findings suggest that centralized procurement is not 

associated with lower purchasing prices; if anything, centralized purchasing is slightly more costly 

than decentralized purchasing of identical products. However, centralized procurement may offer 

other benefits, such as economies of process, information, and compliance. We discuss theoretical 

and managerial implications of our findings and propose avenues for further research on centralized 

versus decentralized government purchasing.   

 

Key words: Government procurement; centralization; field experiment; economies of scale; air 

travel. 
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INTRODUCTION 

In the context of continued strains on public budgets, policymakers and public administrations 

struggle to deliver more for less (Bel, Fageda, and Warner 2010; Brown, Potoski, and Van Slyke 

2016). Responding to this challenge, many governments experiment with more cost-efficient and 

innovative ways of purchasing products and services from the market (Walker et al. 2013; 

Malatesta and Smith 2014). In particular, several public organizations have recently launched 

centralized procurement, such as central framework agreements and joint procurement units, as a 

means to cut the costs and enhance the economic efficiency in government purchasing (Schotanus 

et al. 2011; Kauppi and Van Raaij 2015). From a classic economic perspective, centralization offers 

a way of aggregating public demand and harvesting scale effects, thus enabling governments to 

purchase the same products at lower prices (Karjalainen 2011). However, centralized purchasing is 

also associate with disadvantages, such as reduced competition during the contract period, loss of 

information between the central and decentralized levels, and lack of adaptation to local demand 

(McCue and Pitzer 2000; Albano and Sparro 2010; Boitani et al. 2013). 

Governments’ choice between centralized versus decentralized purchasing involves a 

number of fundamental trade-offs with implications for purchase costs and efficiency (e.g., Albano 

and Sparro 2010; Kauppi and Van Raaij 2015). How these trade-offs are realized in government 

purchasing depends, among other things, on the characteristics of the market (many or few vendors) 

(Caldwell et al. 2005; Girth 2014), how easy the product is to specify in a contract (Brown, Potoski, 

and Van Slyke 2016), and how the procurement process is organized internally and externally 

(Baldi and Vannoni 2017). Several studies also examine the circumstances under which centralized 

procurement yields benefits, suggesting a fundamental balance between standardization, scale 

benefits, and purchasing synergies, on the one hand, and the need for product diversity, competitive 

markets, and adaption to local requirements on the other hand (Karjalainen 2011; Schotanus et al. 
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2011; Kauppi and Van Raaij 2015). Moreover, international organizations have in the last decades 

encouraged the increased usage of centralized procurement as a means to save public funds (OECD 

2000; EU 2016). However, for a phenomenon of this magnitude ‒ public procurement represents 

around 14% of GDP among the EU countries (EU 2019) and 20% of US federal spending (Brown, 

Potoski, and Van Slyke 2016) ‒ there has been very limited systematic evaluation of the effect of 

procurement centralization on purchasing prices (for an exception, see Karjalainen 2011). 

To begin address this knowledge gap, this paper draws on a field experiment of air travel 

in the Danish central government to systematically examine the effect of procurement centralization 

on government purchasing prices. The empirical context of air travel by Danish central government 

involves travel by approximately 177,000 employees, which has an estimated value of € 45,000,000 

over the framework agreement’s contract term. Denmark serves as an informative setting for 

evaluating centralized procurement because purchasing has been widely centralized in recent years 

(EU, 2019). Air travel is a highly standardized product where information about prices and quality 

(seating, luggage, travel time, perks) is available at low cost. There are many buyers and sellers in 

the market, but competition is somewhat restricted by relatively high entry costs (airplanes are 

expensive to purchase), and there is limited flexibility in supply because of the passenger restriction 

on each aircraft. Air travel is also consumed at many different times and places, which makes it 

difficult for suppliers to achieve economies of scale. Air travel thus resembles the product 

characteristics of office supplies, printers, and laptops, which are relatively easy to specify in a 

contract, whereas scale benefits could be more difficult to achieve because demand is unforeseeable 

and production to stock is not possible. We thus assume that centralized purchase of air travel can 

both involve theoretical benefits and drawbacks, which makes it a suitable setting for systematic 

empirical testing.   
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The research question guiding the study is whether centralized procurement of government 

air travel provides higher or lower purchasing prices compared to decentralized procurement of the 

same travel? Our field experiment involves a randomized purchase of 600 journeys from each of 

three different providers (1,800 purchases in total): the centralized framework provider’s travel 

agency, from which all Danish central government employees must purchase air travel (the 

treatment group), and two groups of identical purchases directly from the airline carrier and from a 

generic travel site for air travel respectively (the two control groups). All journeys in the experiment 

are identical. We compare the unit costs (including all taxes, credit card and handling fees, i.e., the 

total purchasing price) of the 600 journeys in our treatment group with the cost of purchasing the 

same 600 trips in our two control groups We create exogenous variation via randomization and 

design the experiment so that the travels in our treatment and control groups are identical regarding 

destination, airline, departure and arrival time, and booking class, i.e. we can keep service quality 

constant. The randomization procedure and the division into treatment and control groups offers a 

strong design for making causal inferences about the effect of procurement centralization on 

government purchasing prices. 

The remainder of the paper proceeds as follows. First, we commence the study by 

revisiting the theoretical debates on centralization and decentralization of public procurement, 

finding the most convincing theoretical arguments in favor of scale economies and lower 

purchasing prices in a centralized system. However, we also identify theoretical arguments pointing 

to benefits of decentralized public procurement, which leads to competing theoretical hypotheses. 

We then briefly present the empirical context of our field experiment; procurement of air travel in 

the Danish central government. Next, we present how we designed and executed the field 

experiment and how we analyze the data. We then present the empirical results of our field 

experiment. In contrast to the theoretical expectations about economies of scale and other benefits, 
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our findings suggest that centralized procurement of air travel is not cheaper; if anything, 

centralized procurement tends to be marginally more costly than decentralized procurement. We 

conduct a number of supplementary analyses to validate these findings, and we also include a 

measure of the process costs of searching and booking flights. These analyses do not change our 

main conclusion. Finally, we discuss the implications and limitations of our study, provide a 

conclusion, and offer suggestions for future research. 

 

THEORETICAL ARGUMENTS ABOUT CENTRALIZATION AND 

DECENTRALIZATION OF PUBLIC PROCUREMENT 

Besides deciding which services to deliver governments choose whether to produce these services 

with their own staff (‘make’) or purchase them from the market (‘buy’) (Brown and Potoski 2003; 

Bel and Fageda 2017; Schoute, Budding, and Gradus 2018). Following a broader political and 

administrative trend towards preference for ‘leaner government’ (Malatesta and Smith 2014: 531) 

and ‘steering, not rowing’ (Osborne and Gaebler 1992), many public organizations have shifted 

service delivery towards the market (Hefetz and Warner 2012: 289; Bel and Esteve 2019). Public 

procurement represents from 5% to 20% of national GDP and from 20% to 45% of government 

expenditure in the OECD countries (OECD, 2017: 172-173). Having an effective procurement 

system can thus significantly impact organizational efficiency and effectiveness, and purchasing is 

increasingly acknowledged as a core activity of public managers with significant impact on public 

value creation and achievement of policy goals (Bovaird 2006; Girth 2014; Eckerd and Eckerd 

2017; Patrucco et al. 2019). 

For policymakers and managers alike, procurement has become an increasingly vital 

means to contain service delivery costs (Karjalianen 2011; Kauppi and Van Raaij 2015). This 

development is due to several things. First, buying the same product at a lower price can be an 
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uncontroversial way to free up economic resources, which can be used to provide more of the same 

product or allocated to other policy areas (Dimitri et al. 2009; Karjalainen 2011). Second, the fiscal 

environment since the global financial crisis has prompted governments to use public procurement 

actively to stimulate economic activity and harnessing efficient public service delivery (Albano and 

Sparro 2010; Andrews and Entwistle 2015). Third, international organizations such as the OECD 

and the EU have pushed for the increased centralization of public procurement as a means to 

aggregate public demand and exploit economies of scale (Kauppi and van Raaij 2015). 

When designing a purchasing system, governments can fundamentally choose between a 

centralized procurement system, a decentralized system or some hybrid form (Bakker et al. 2008; 

Schotanus et al. 2011; Patrucco et al. 2019). The trade-offs between centralized versus decentralized 

purchasing not only pertain to the immediate product costs but also the achievement of 

organizational and process goals, such as the need to improve the relationship between units, make 

the procurement process more aligned, improve competences, and enhance the procurement role in 

the units (Wang and Li 2014). The most common type of centralized procurement system delegates 

responsibility to a single, central body to negotiate the purchase of items on behalf of the 

organization externally and delivering them internally (Patrucco et al. 2019). Other units in the 

organization consume the items supplied by the vendors that have signed framework contracts with 

the central procurement unit. In contrast, the decentralized procurement system allows each public 

agency to purchase goods and services directly from the private market.  

Making public purchases through a centralized versus decentralized system involves 

several trade-offs that governments must balance to purchase products at favourable prices. The 

centralized purchasing concept builds on the aggregation of public demand, which enables 

governments to benefit from three types of purchasing synergies: economies of scale, economies of 
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process, and economies of information (Karjalaien 2011: 88; Walker et al. 2013; Kauppi and Van 

Raaij 2015). 

Economies of scale has received extensive attention in the theoretical literature about large-

centralized versus small-decentralized organizations (Blom-Hansen et al. 2016). The scale argument 

builds on the assumption that organizations can utilize the standardization and aggregation of public 

demand to obtain quantity discounts (Karjalaien 2011; Kauppi and van Raaij 2015). In a centralized 

procurement system, items are normally purchased by individual organizations within the context of 

a central framework agreement managed by a joint procurement unit. The central framework 

agreement combines the purchasing volumes of several units, whereby the public sector benefits 

from increased purchasing power (Arnold 1999; Baldi 2014). The framework agreement can be 

based on voluntary or compulsory compliance, the benefit of the latter being that the central 

procurement unit can negotiate contracts based on a fixed volume, which allows the public sector to 

obtain larger discounts (Karjalainen 2011). 

Economies of process refers to the ability to purchase items more efficiently. It results 

from specialization, where the procurement staff responsible for purchasing become specialists who 

can process items faster and better (Trautmann et al. 2009a). Finding a common way of procuring 

similar products saves administrative costs by avoiding the duplication of similar tasks across 

several organizations. Specialization also implies that fewer people are needed to perform the same 

task as well as increased professionalization concerning the negotiation of contract terms and the 

sanctioning of vendor performance (Karjalaien 2011). An additional benefit, which can be seen 

either as part of economies of process or understood in its own right as economies of compliance, is 

the ability to monitor and sanction compliance with the organization’s procurement policy (Baldi 

2014). 
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Finally, economies of information is the result of informational advantages gained from 

greater knowledge of when and where products from specific providers are needed and from 

learning how to negotiate with external suppliers (Arnold 1999; Walker et al. 2013). Purchasing 

through a central framework agreement means that product categories can be assigned to specialists 

who can concentrate their efforts on purchasing a limited number of items (Karjalaien 2011). 

Procurement via a centralized framework can, thus, be associated with lower transaction costs per 

unit being purchased (Williamson 1979). Other advantages of centralized procurement systems 

have been noted in the literature, including enhanced control over the organization’s supply chain 

and more profound knowledge of how to manage service markets and vendors (Brown and Potoski 

2004; Trautmann et al. 2009b; Schotanus et al. 2011; Girth et al. 2012). 

However, centralized public procurement is also associated with disadvantages arising 

from theoretical debates in the organizational and political science literature about large-centralized 

versus small-decentralized organizations (March and Simon 1958; Blom-Hansen et al. 2016). The 

first disadvantage concerns the demand-side in the organization, where centralized procurement can 

lead to a loss of information and accountability between the central unit responsible for purchasing 

products and the decentral units consuming them (Dimitri et al. 2009). The second drawback of 

centralized purchasing is the lack of flexibility in terms of items that decentral units can acquire. The 

standardization of products, which is requisite to the scale-effects argument in centralized 

purchasing, can thus hamper the responsiveness and adaption to local demand (Albano and Sparro 

2010). This can lead to so-called maverick behaviour, where the consumption units begin buying 

items on their own, which hampers the scale benefits of centralized purchasing (Kauppi and van 

Raaij 2015). The third drawback concerns the supply-side. The aggregation of public demand in 

large purchases may create markets dominated by monopolistic or oligopolistic suppliers that utilize 

their dominant market position to increase prices and extract rent (Caldwell et al. 2005; Baldi 
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2014). Rather than offering scale effects and lower purchasing prices, centralized procurement can 

magnify classic principal‒agent problems, such as adverse selection and moral hazard, thus 

undermining the economic advantages of a centralized procurement system (Brown and Potoski 

2004; Nollet and Beaulieu 2005; Girth et al. 2012). 

The advantages and disadvantages of the decentralized procurement system are a mirror of 

the centralized procurement system (Bakker et al. 2008; Schotanus et al. 2011). First and foremost, 

the decentralized procurement is more flexible and allows for customized requirements instead of 

imposing a one-size-fits-all approach in the organization. However, the disadvantages may be 

higher per item costs. Second, information and responsibility are maintained within the 

decentralized units. The downside is that there is no accumulation of information across units, and 

it is hard to monitor compliance with rules. Third, by buying diverse items from different suppliers, 

the organization is less exposed to risk emerging from adverse selection, moral hazard, or specific 

vendors’ dominant market position. When each unit is buying items on their own, however, they are 

in a weaker position vis-à-vis the suppliers than if they stood united.  

Table 1 summarizes the advantages and disadvantages of centralized versus decentralized 

procurement. 

 

TABLE 1 Advantages and disadvantages of centralized and decentralized procurement 

 Advantages Disadvantages 

Centralized 

procurement  

 Economies of scale: standardization 

and aggregation of public demand to 

obtain quantity discounts 

 Loss of information and 

accountability between the central 

unit and the decentral units 
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 Economies of process: specialists 

can process items faster and better 

 Economies of compliance: secure 

compliance with the organization’s 

procurement policy 

 Economies of information: skills to 

conduct tenders, negotiate price and 

quality terms with vendors, and 

monitor supplier performance 

 Lack of flexibility for the 

consumption units in terms of items 

they can acquire which might result 

in maverick behavior 

 Creation of monopolistic or 

oligopolistic suppliers that utilize 

their dominant market position to 

increase prices and extract rent 

Decentralized 

procurement  

 Flexible and allows for customized 

requirements 

 Information and responsibility are 

maintained within the decentralized 

units 

 Less exposure to risk emerging from 

adverse selection, moral hazard, or a 

dominant market position 

 Higher per unit costs due to lack of 

economies of scale 

 No accumulation of information 

across units and higher chances of 

noncompliance due to lack of 

economies of process 

 Each unit is in a weaker position vis-

à-vis the suppliers 

Source: Based on the previous discussion. See also Arnold (1999). 

 

Expectations and Hypotheses 

Drawing on these theoretical an empirical insights enables us to develop hypotheses relating to the 

effect of centralized versus decentralized purchase of government air travel. First, the item is well 

suited for centralized procurement from the perspective that it is relatively easy to specify the 

transportation of people from Point A to Point B at a specific time. Second, given the fact that 
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governments buy large quantities, there is significant potential for aggregating public demand and 

achieving economics of scale. Information about routes and airlines are available at low information 

cost, which makes it relatively easy for the central procurement unit to monitor discounts on air 

travel and enforce the framework agreement. Third, the potential for economies of process is also 

present, as procurement staff specialized in booking travel can negotiate prices and terms with 

vendors more efficiently than decentralized purchasing units. Fourth, economies of information are 

also highly likely because the centralized procurement unit can utilize information about aggregate 

travel patterns to negotiate favorable prices with airlines. Taken together, these arguments lead us to 

expect lower average purchasing prices in a centralized procurement system, which leads to the 

formulation of our primary hypothesis: 

 

H1: Centralized government procurement of air travel is associated with lower purchasing prices 

than decentralized government procurement. 

 

However, if focusing instead on the characteristics of the market and the product, a competing 

theoretical argument emerges: The private market for air travel is characterized by widespread 

competition for the most attractive routes but not for others. Entry costs are relatively high because 

airplanes are expensive to purchase and maintain, and supply is only flexible to a certain extent 

because one additional passenger may require an additional flight. Although governments purchase 

many travels, vendors may find it difficult to achieve scale benefits because the product is 

purchased and consumed in unforeseeable ways (at many different times and places). Production to 

stock is not possible. By negotiating a framework agreement, the central procurement unit locks 

government into buying from specific vendors, which may engage in rent-seeking by utilizing their 

superior information and not passing on potential savings emerging from economics of scale, 
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process, and information. Finally, the framework agreement between the central provider and 

decentral consumers does not create an economic incentive for the former to suggest the cheapest 

option as long as it complies with national government and EU procurement standards; rather, it 

creates an incentive to sell as many travel products as quickly as possible. Based on this line of 

argumentation, we formulate the following competing hypothesis: 

  

H2: Centralized government procurement is associated with higher purchasing prices than 

decentralized government procurement. 

 

By examining the two theoretically founded hypotheses using a field experimental research design, 

this study offers robust testing of the competing arguments about centralized versus decentralized 

government purchasing. Our field experiment also offers rare empirical evidence on the effect of 

centralized government procurement on purchasing prices, which has significant implications for 

public procurement research and practice. The next setting briefly introduces the empirical context 

of our study (i.e., the centralized procurement of air travel in the Danish central government), which 

is followed by a presentation of the methods and data of the field experiment. 

 

EMPIRICAL CONTEXT 

The Danish public sector purchases goods and services for approximately €40 billion annually 

(14% of GDP), which is approximately two percentage points above the OECD average (OECD 

2017). Denmark serves as an informative setting for the evaluation of centralized procurement 

because public purchasing has been subjected to widespread centralization reforms in recent years 

(EU, 2019). In fact, the Danish policy rationale for aggregating public purchases in central 

framework agreements is largely consistent with theoretical arguments in the academic literature: i) 
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gain economies of scale and reduce purchasing prices; ii) benefit from purchasing synergies across 

several units; and iii) ensure legal compliance with the national and EU purchasing requirements 

(most notably, the EU procurement directive and Danish Public Procurement Act). 

 The most common type of centralized procurement among Danish public organizations is 

binding and non-binding framework agreements (similar to master contracts in the US), which are 

being implemented across product categories such as office supplies, computers, software, air 

travel, office cleaning, internet connections, and much more (there are currently 41 different 

framework agreements). These framework agreements are managed by either of the two Danish 

centralized procurement units (‘SKI’ and ‘Statens Indkøb’), and each framework contract offers a 

catalogue of authorized providers and products from which public organizations can (or are obliged 

to) purchase the product. The procurement of air travel by central government employees ‒ the 

empirical focus in this study ‒ is a mandatory framework agreement which all central government 

agencies must use to purchase air travel. The framework agreement covers the ‘raw prices’ on air 

travel (purchased from different airline carriers) and travel agency services (provided by a private 

travel agency). All purchases are subject to a 1 per cent fee to the central procurement unit plus a 

fixed fee to the private travel agency, which is responsible for bookings, ticketing, and invoices. 

 The central framework agreement for government air travel is a fixed-term, 4-year contract 

with a total estimated contract value of DKK 335,000,000 (approx. €45,000,000) plus 25% Danish 

sales tax/VAT (National Procurement Ltd. Denmark 2014). The framework agreement is divided 

into four overall route categories: domestic, Nordic, European, and intercontinental routes. While 

the tender documents specify that the central framework provider asked for bids on 500 different 

routes (National Procurement Ltd. Denmark 2014, p. 3), the signed framework agreement shows 

that it only received compliant bids for 268 routes, most of which are covered by three European 

airline carriers. Although the central procurement unit did not receive compliant bids on the 232 
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remaining routes, all central government agencies are nonetheless required to use the framework 

agreement’s private travel agency to purchase these tickets. All central government air travel is thus 

covered by the framework agreement, but there is variation in whether the central procurement unit 

received conditional bids for specific routes from the various carriers. In a supplementary analysis, 

we use this variation in compliant bids/no-bids to examine heterogeneous effects of purchasing air 

travel through the central framework agreement compared to decentralized purchase of the same 

products (see the results section for further details). 

Our assessment of the tender documents and award criteria shows that the central 

procurement unit placed great emphasis on reducing the purchase price of air travel for public 

organizations. All routes were awarded separately, providing the highest possible competition for 

each route, and the award criterion used was "lowest price". We can therefore safely assume that 

achieving low purchasing prices was a key rationale with the framework agreement, which is also 

supported by two background interviews with the central procurement unit. The central 

procurement units’ aggregation of public demand in a mandatory framework agreement support the 

theoretical expectation about economies of scale compared to decentralized purchase of the same 

products. As in many other countries, however, these assumptions have never been subjected to 

systematic empirical testing. In the following, we explain how we designed and executed our field 

experiment to examine whether centralized procurement of government air travel actually provides 

lower prices than decentralized purchase of the product.  

 

DATA AND METHODS 

We design the field experiment to systematically examine the purchase prices for the same flights 

purchased from centralized and decentralized government purchasing. The prices of the central 

framework agreement provider are the treatment that we compare with purchases from two market-
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based suppliers (the controls). The three suppliers are: 1) the travel agency which is the private 

vendor administrating the purchase of tickets through the central framework agreement (treatment); 

2) Skyscanner, which is a generic search engine that compares the ticket prices from many different 

suppliers, including both airlines and travel sites (control group 1); and 3) the individual airlines’ 

prices obtained directly from their websites (control group 2). The comparison of interest is the 

purchase price of the central framework agreement compared to the cheapest of the two market 

alternatives for identical products. We find it realistic that, if given free choice, the average buyer 

would check prices with a couple of different suppliers but not search the entire market as this 

would involve excessive transaction costs. 

In the field experiment, we conduct a total of 1,800 searches for 600 journeys. This volume 

provides us with sufficient statistical power to detect relatively modest size effects. We compare the 

unit costs (including all taxes, credit card and handling fees, i.e., the total purchasing price) of the 

600 journeys in our treatment group with the cost of purchasing the same 600 trips in our two 

control groups. All journeys are identical with regard to route, airline carrier and booking class. For 

each journey, we search the three suppliers and note the price both with and without fees. We 

conducted the searches for each supplier on a given flight immediately after one another in order to 

ensure comparability. It is well-known that the airline industry uses logging to adjust prices in 

response to search activity for specific routes and booking classes. We therefore also randomize 

from which site we record the price first to rule out the possibility that the order of the searches 

could influence prices. More specifically, the field experiment involves three steps, as illustrated in 

Figure 1. 
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FIGURE 1 Visual illustration of the search and randomization procedure 

  

 

 

In the first step, we define 600 journeys for comparison between the centralized provider 

and our two control groups. We obtained data about Danish government employees’ travel 

destinations from the central procurement provider to get insight into the most common travel 

patterns. The specific characteristics of the journey were pre-determined using the following 

parameters: 1) route, 2) departure date, 3) departure time, 4) return date, and 5) return time. In 

advance, values for these parameters were assigned based on the assumption that most business 

travel takes place on weekdays, the most frequent routes used by Danish government employees, 

and so forth. Random journeys were generated by combining these parameters (with the proportion 

of journeys with a given attribute set in advance). For instance, the first journey generated had the 

following characteristics: 1) route: Copenhagen‒Hamburg; 2) departure date: one week from the 

search date; 3) departure time: 5:45 pm; 4) return date: two business days after departure, and; 5) 

return time: 08:55 am. 

One complication is that we do not know in advance which airlines operate on a given 

route at the predetermined time. To ensure that our experiment compares identical products, we 
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therefore first determine the relevant flight (route and time) for each journey. In the second step, we 

conduct an identification search to determine the exact flight to be compared. We select the flight 

nearest to our predetermined departure time, and among the return options we choose the one 

closest to the predetermined return date and time. If there are multiple flights with the same 

deviation from the predetermined departure time, we select the cheapest flight. In the first journey 

mentioned above, the relevant outbound flight was Scandinavian Airlines (SAS) departing from 

Copenhagen to Hamburg at 5:55 pm on the departure day and returning at 09:45 am from Hamburg 

to Copenhagen two business days later. We randomly vary which site we use for the identification 

search (the central framework provider’s travel agency or Skyscanner).1 

In the third step, we find the identical journey defined in the first and second steps and 

record the price with the central framework provider and the two control groups. We record the 

purchase price including taxes and credit card and handling fees. We randomize the order in which 

the three prices are searched and retrieved from the websites due to the possibility that the search 

order could affect the price (prices are renowned for increasing when travel systems detect activity). 

To further counteract this problem, we conducted searches in private (‘incognito’) browsing mode 

in order to minimize the risk of the websites detecting prior search activity on the journey. We also 

distributed the searches over 34 different days over a period of slightly more than six months to 

maintain a moderate search volume on each day of data collection. As described above, the searches 

for the three suppliers for the same journey were always conducted one after another to make the 

time of purchase as similar as possible. Our procedure ensures that while timing can matter for 

individual travels, the randomization ensures that the relative timing effects would be expected to 

be zero on average across the sample. The original prices were in DKK but are presented here in 

euro using a conversion rate of DKK 7.46 to € 1. 
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The searches for airline travel were carried out by a research assistant who was instructed 

to follow the abovementioned procedure. We utilized a screen-monitoring program to document the 

entire empirical data collection process. The research assistant was instructed to carry out all of the 

steps except payment in order to ensure that the prices are the final prices, including taxes and all of 

the credit card and handling fees had the travel been purchased. We include the fees that the 

centralized provider (and the other two providers) charge for their services, as this is part of the total 

expenditure of purchasing in the centralized and decentralized systems. The results of the 1,800 

searches (3 × 600 journeys) were registered manually and include information on flight 

combination(s), purchasing prices, fees, and other expenses. For ethical and resource reasons, travel 

was not actually purchased. Of the 3 × 600 = 1,800 searches, we managed to find full price 

information from all three providers for 1,720 searches. Reasons for failure to find price 

information included the flight being sold out with the vendor or the specific journey not being 

available from one or more of the vendors. 

The research design can be considered a field experiment because we introduce exogenous 

variation in the procurement method (centralized or decentralized) for a sample of 600 work-related 

journeys for government employees purchased through the central framework agreement (the 

‘treatment’) with another sample of 1,200 identical journeys purchased at the private market place 

via Skyscanner and the airline websites (the two ‘controls’). We thus compare the purchase price 

(including all fees) for three providers with respect to 600 identical journeys. The strength of our 

experimental design compared to observational studies of public procurement is that it allows us to 

compare purchase prices of centrally procured products with the counterfactual situation, where 

government organizations purchase the same products from two alternative vendors in the private 

market. The latter corresponds to a fully decentralized procurement system in which government 

organizations are free to purchase travel from any private vendor selling the product. 
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Given that the three searches for each journey were conducted immediately after one 

another and we randomize the order of the vendors for each, we have no reason to believe that the 

results could be influenced by confounding variables. Thus, the prices can be compared directly 

between the treatment and control groups, and the main analysis is a simple bivariate comparison of 

journey price by the centralized provider compared to the alternative price in the control groups. 

Our design can be considered a friendly test of the centralized procurement system, as we only 

compare the price of the centralized system with two alternative providers rather than all of the 

price alternatives on the market. To compare the purchase price of the centralized and decentralized 

systems, we calculate the cheapest alternative by taking the lowest price from Skyscanner and the 

airline website for each journey. In further analyses, we include the timing of the journeys and the 

order of the searches as covariates that could potentially increase the precision of the estimates. As 

a robustness check, we also examine potential heterogeneity in the results and examine the process 

costs of centralized and decentralized purchase of the travels to take into account transaction costs. 

 

RESULTS OF THE FIELD EXPERIMENT 

Table 2 suggests only moderate differences between the centralized and decentralized alternatives 

(for a descriptive overview of the data without listwise deletion, see Table A1 of the appendix). The 

private travel agency, making the bookings of air travel purchased through the centralized 

framework agreement, has a higher average price compared to the cheapest alternative. The price 

difference is significant at the 0.05 level. In substantial terms, however, the €3.2 difference is rather 

small, corresponding to roughly 1 per cent of the average ticket price (including all fees). The 

empirical test supports our Hypothesis 2: Purchasing air travel through the central framework 

agreement is slightly more expensive than purchasing the same products in a decentralized system. 
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TABLE 2 Average prices in the data in € (€1 = DKK 7.46) 

 Total price (€) 

Centralized procurement 324.3* (8.6) 

Decentralized procurement  321.1 (9.2) 

N 582 

Paired samples t-test. Standard errors in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001. Listwise deletion is used. 

For a descriptive overview of the raw data, see Table A1 in the appendix. 

 

While our main comparison is between the centralized provider and the cheaper of the two 

alternatives, in appendix Table A2 we also compare the centralized provider with each of the two 

alternatives separately. The idea here is to examine the price difference in a conservative scenario in 

which the public buyer, in the absence of a centralized provider, would only make one attempt to 

identify the cheapest price. These results suggest that the centralized provider is cheaper than 

purchasing directly from the airline websites but not cheaper than Skyscanner, the generic travel 

provider. Thus, we do not find any evidence of cost savings with centralized provision, even under 

the conservative scenario in which the public buyer would purchase the travel from the generic 

travel provider and conduct no additional market search to identify the lowest purchase price.  

To further explore possible price differences between the centralized and decentralized 

alternatives, we also calculate medians because they are less sensitive to extreme observations. This 

increases the price difference between centralized and decentralized purchasing somewhat. Figure 2 

illustrates the distribution of prices for the two groups – the white horizontal line within the boxes is 

the medians. For the centralized procurement, the median is €257 compared to €249 for the 

cheapest alternative (a difference of around 3% of the purchase price). Similar results can be found 

for the lower quartiles (€176 for centralized procurement vs. €165 for the cheapest alternative) and 

upper quartiles (€410 for centralized procurement vs. €402 for the cheapest alternative), as 
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illustrated by the bottom and the top of the boxes in Figure 2. These additional analyses suggest that 

centralized purchase of government air travel is slightly more expensive than decentralized 

purchasing regardless of the estimation method.2 

 

FIGURE 2 Distribution of prices for the central framework agreement and the cheapest alternative 

 

 

 

The experimental design should handle endogeneity and reverse causality, which are 

common to observational research (Blom-Hansen et al. 2015), by making centralized versus 

decentralized purchasing exogenous to the purchase price. However, analysing the purchase price in 

a regression framework may nonetheless be useful because we can add covariates (e.g., the timing 

of the journey), which themselves may be interesting in the sense that predicting travel prices may 

save money for the public sector by avoiding overly expensive bookings. We also include a variable 
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for the order of searching for travel from the different vendors. Because we randomized the order in 

which we made the purchases from the various sites, this variable should not influence the results. 

Nevertheless, we included it as a robustness test to account for the theoretical possibility that 

missing observations occur more frequently depending on the order (see Table 3). 

We conduct the test by stacking the 582 observations that are available for both the central 

provider and the cheapest alternative, yielding 582 × 2 = 1,164 observations (as mentioned above, a 

few observations are lost due to flights being sold out or otherwise unavailable on one or more of 

the sites). This allows us to include the different providers as independent variables in a regression, 

with purchase price as the dependent variable. We also add control variables measuring how far in 

advance the ticket was purchased and the time between the outbound and return journeys. 

Especially the time between booking and travel could influence prices strongly, as prices are known 

to increase as the departure date approaches. Obviously, we must note that our design is only 

random with respect to the centralized and decentralized purchasing from the travel vendors ‒ when 

examining the influence of other variables, there can be confounders just like in any other 

observational study. We also include a control variable for the search order, which was also 

randomized as described in the methods sections. We run standard OLS regression with standard 

errors clustered at the 582 journey IDs. 

Table 3 shows that including the control variables only marginally changes the point 

estimates. The point estimate is €2.8, which is almost identical to the €3.2 in the bivariate model, 

although the estimate drops just below the threshold of statistical significance at the 0.05 level (it is 

still significant at the p < 0.10 level). The regressions reveal patterns suggesting significant 

potentials for cost savings in government purchase of air travel. Flights booked immediately before 

departure are much more expensive than those booked further ahead of time. While this is hardly 

surprising, the magnitude of the effect is stunning. Flights booked 1‒3 months in advance are about 
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€300 cheaper than those booked a day before departure, and tickets purchased one week ahead are 

on average more than €100 cheaper than those purchased the day before departure. This is a 

substantial difference considering the average ticket price of about €320, which suggests that public 

organizations can obtain significant cost savings by purchasing air travel well in advance. 

 

TABLE 3 OLS regression predicting price in € 

 Total price (€) 

 (1) 

Vendor (base = the centralized provider)  

Cheapest alternative -2.8 

 (1.6) 

Outbound journey (base = next day)  

In 1 week -124.3*** 

 (26.9) 

In 1 month -284.4*** 

 (22.8) 

In 3 moths -345.3*** 

 (22.0) 

Return journey (base = 1 day after outbound journey)  

2 days after 4.0 

 (19.0) 

3 days after -18.4 

 (20.3) 

1 week after -39.8 

 (20.4) 

Site recorded first -1.3 

 (1.6) 

Constant 532.2*** 

 (25.7) 

N 1,164 
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R-squared 0.39 

F-statistic 52.6 

RMSE 168.1 

Note: Coefficients are the unstandardized regression coefficients. Cluster-robust standard errors in parentheses.  

*p < 0.05, **p < 0.01, ***p < 0.001. Listwise deletion is used. 

 

While there is only a marginal difference between the average price of the centralized 

provider and the cheapest alternative, an interesting question is whether there are heterogeneous 

effects depending on the market's interest in supplying different products under the framework 

agreement. As mentioned in the methods section, the central procurement unit initially asked for 

bids for 500 different routes, but it only received compliant bids for 268 routes.3 Even though the 

central procurement unit did not receive compliant bids for 232 routes, central government agencies 

are still obliged to purchase air travel through the framework agreement’s private travel agency; the 

difference being that some routes are purchased with a discount whereas others are not. We utilize 

this variation to examine heterogeneous effects of receiving bids/no bids for products purchased on 

the framework agreement by including interactions between the main variable (provider) and 

whether the central procurement unit received a conditional bid for each route in our dataset (see 

Figure 3). 
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FIGURE 3 Marginal effects of cheapest alternative from interaction with compliant bids/no-bids 

for routes on the central framework agreement 

 

Note: Interaction between cheapest alternative and whether there was a compliant bid for the route. Interactions 

estimated for all return travels in the dataset (n = 1,002). No-bid means that no airlines submitted a compliant bid for the 

specific route; these routes must still be purchased through the central framework agreement. 

 

 

 

The heterogeneity analysis in Figure 3 reveals interesting differences between the sub-

groups. For travel where both legs of a journey did not receive at least one compliant bid, we 

estimate almost €20 cheaper tickets with the decentralized purchasing alternative compared to 

centralized purchasing of the same travel. Conversely, when both legs of the journey received 
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compliant bids, we estimate reduced purchase prices of €12 in favor of the centralized framework 

agreement. These findings suggest that the central framework agreement performs relatively well 

for products where the market provided (at least one) compliant bid, but performs relatively poorly 

for products where no bids were received. While this finding is hardly surprising, it provides 

important insights into the use of mandatory framework agreements in government purchasing, 

which we discuss further in the paper’s final section. 

 

What about Process Costs of Procurement? 

Thus far, our assessment has focused on the direct costs of purchasing air travel under a centralized 

versus decentralized system. However, one could think of several other process costs that could 

make buying through the two systems more or less economically attractive for pubic organizations, 

such as spending time searching for flights, making the booking, handling payment, managing 

invoices, monitoring product quality, and sanctioning performance. Because these activities are 

undertaken at various times of the purchase and at different levels of the organization (e.g., 

purchasing, accounting, bookkeeping, contract management), we do not know of any method for 

measuring all of these direct and indirect costs. However, because we used a video recording 

program to record the data collection process, we can include a measure of the process costs of 

searching for flights, making the booking, and handling the payment.  

To obtain a measure of these process costs, we code the first 50 × 3 travels and record the 

process time of searching for travels with the three vendors. Because our main comparison was 

between the centralized provider and the cheapest of the two decentralized alternatives, we compare 

the process time between the centralized option (average time 02:36) and the sum of the two 

decentralized options (average time 06:44). To quantify these costs in monetary terms, we collect 

administrative data on average (anonymized) salaries for the 173,159 Danish central government 
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employees at the non-managerial level (assuming that managers have secretaries or other staff to 

book their travel).4 With an average salary of app. €0.60 per minute (including public pension 

scheme and personal allowances), we calculate the direct search cost of purchasing air travel as app. 

€1.6 and €4.0 in centralized and decentralized purchasing respectively (i.e., an estimated difference 

in process costs of around €2.4). With an average price difference of €3 and a median difference of 

€8, this estimate of process costs does not change the main finding of our analysis; centralized 

purchase of air travel is not associated with lower purchasing prices compared to decentralized 

purchase of the same product. 

  

DISCUSSION AND CONCLUSION 

This study is designed to draw causal inference about the effect of procurement centralization on 

government purchasing prices, thereby making theoretical expectations about economies of scale 

and other benefits from the aggregation of public demand subject to systematic empirical testing. 

Our study thus responds to the call for drawing causal inference and evaluating the effects of public 

procurement in a systematic manner (Murray 2014). Using air travel by Danish central government 

employees as the empirical context of the field experiment, our findings suggest that centralized 

procurement of government air travel is not cheaper than purchasing the same product in a 

decentralized manner from the market. The official statement of the centralized public procurement 

agency ‒ that travel purchased through the framework agreement is cheaper ‒ does not appear to 

hold. The purchase price of air travel is not more favorable with the centralized public procurement 

unit; if anything, there is a slight tendency towards lower costs when purchasing travel in a 

decentralized manner. 

On the theoretical front, our study contributes to debates about the relative efficiency of 

large-centralized versus small-decentralized organizations. The widespread belief in larger and 



28 
 

more centralized administrative units has supported administrative mergers and organizational 

amalgamations in many countries (Blom-Hansen et al. 2016; Elston et al. 2018). Our findings offer 

a critical perspective by suggesting the lack of scale benefits from aggregating public demand in a 

central framework agreement for the purchase of government air travel. We consider the absence of 

cost savings under centralized purchasing a noteworthy finding, as economic theory and public 

administration literature commonly suggest (but rarely test) the presence of scale benefits in large-

centralized organizations (e.g., Karjalaien 2011; Kauppi and van Raaij 2015). These findings 

contribute a procurement perspective to the debate about the most efficient size of organizations, 

which suggests that large organizations solve some tasks more efficiently – but not others (Blom-

Hansen et al. 2016; Steiner and Claire 2017).  

The main focus of our study has been the effect of procurement organization on 

government purchasing prices, however, centralization may offer other theoretical benefits 

(Karjalainen 2011). Procurement through a centralized system may support the achievement of 

economies of compliance; that is, compliance with government rules for purchasing the product, 

such as always flying economy class. Centralization may also improve economies of information, as 

it should in principle be easy to collect administrative information about consumption, which the 

central framework provider can use to negotiate lower per-unit costs and/or more attractive buying 

terms (Arnold 1999; Rozemeijer 2000). Finally, centralized procurement may facilitate economies 

of process, as when complying with the EU’s procurement regulations by making a single, large-

scale tender for air travel rather than carrying out multiple decentralized tenders (Karjalainen 2011; 

Brown et al. 2016). In an extension of our main analysis, we included a measure of the direct 

process costs of searching and booking air travel; this did not change the main result. It should be 

acknowledged that these search costs only cover parts of the total transaction costs of purchasing in 
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centralized versus decentralized system. Further research should ideally include a comprehensive 

account of the transaction costs in centralized versus decentralized purchasing. 

Our findings also have important implications for policy-makers and managers in charge of 

designing central framework agreements. We conducted two background interviews with the central 

procurement unit (‘SKI’), showing that the central framework provider is paid 1 per cent of the 

value of each purchase rather than based on the price it offers to its customers. This design of the 

payment mechanism implies that the framework provider has no economic incentive to ensure 

lower prices for the consuming organizations, which are obliged to use the framework agreement. 

These insights suggest the need for better alignment of the incentives between the centralized 

framework provider and the decentralized consuming units in the purchasing system (Bakker et al. 

2008; Kauppi and van Raaij 2015). This could be accomplished, for example, by rewarding the 

central framework provider based on the negotiated discounts with airlines rather than guaranteeing 

it a fixed overhead on all purchases. Another improvement would be to allow the consuming units 

to search the market for alternative prices and purchase travel in a decentralized manner (i.e. 

directly from airline carriers or generic booking sites) when market prices outperform the central 

framework agreement.   

Another important management implication stems from our supplementary analysis of 

routes for which the central procurement unit received and did not receive compliant bids from 

airlines. These findings suggest that purchases for routes where the central procurement unit 

received compliant bids are on average cheaper than decentralized purchase of the same product, 

but more expensive for routes for which it received no compliant bids. These results suggest that the 

use of mandatory framework agreements absent of market bids is not economic advantageous for 

the public sector. A sensible response to the lack of market interest would be to reduce the coverage 

of the mandatory framework agreement to products where the central procurement unit did in fact 
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receive conditional bids. Besides making the framework agreement more adjustable to the market 

situation, this would also grant consuming units more flexibility in adjusting the purchase to local 

knowledge and demand (Albano and Sparro 2010).  

This study also has a number of limitations, perhaps the most important being the focused 

empirical scope of our field experiment. The purchase of air travel is reminiscent of other products 

governments frequently consume, such as office supplies, printers, and laptops, which are relatively 

easy to specify in contracts. Information about prices and quality (airline, booking class, luggage, 

perks) is available from the market at low cost, which reduces information asymmetries in the 

contract relationship. In contrast to office supplies, however, air travel is consumed at many 

different times and locations, which makes it difficult for airlines to forecast demand and achieve 

scale benefits. A vendor producing pencils may also find it difficult to predict the volume, time and 

location of public demand, but the vendor may utilize information about aggregate public demand 

to produce at scale and store pencils in stock. In contexts where the market, product and process 

characteristics are different from air travel, we could see different empirical effects of centralizing 

public procurement. Further research is needed to gain further insights into the theoretical and 

managerial trade-offs between centralized versus decentralized purchasing of products with varying 

product, market, and process characteristics. 

This study also highlights how centralized public procurement draws on a conglomerate of 

theories from economic literature, organization theory, and public management, which can be 

combined to test the large-centralized versus small-decentralized argument in public organizations. 

Further research should supplement our field experimental approach with in-depth case studies of 

centralized and decentralized purchasing to measure other important effects, such as economies of 

process and economies of information, which may offer important perspectives in addition to this 

study’s focus on purchase costs. While we believe that causal insight into the effect of the 
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procurement organization on government purchasing prices addresses an important gap in the 

existing knowledge about public sector purchasing, future research should expand these insights to 

other services and countries. Such analyses would shed further light on the circumstances under 

which centralized procurement yields benefits and drawbacks from an economic as well as a public 

management perspective.  
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APPENDIX 

TABLE A1 Average prices in the data in €. Full sample 

 Total price 

 Mean N 

Centralized provider 325.6 585 

Cheapest alternative 320.3 588 

Skyscanner 329.1 560 

Airline website 331.7 575 

 

TABLE A2 Average prices in the data in €. Listwise deletion 

 Total price 

Centralized provider 316.8 

Skyscanner 327.4 

Airline website 325.6* 

N 541 

Paired samples t-tests. *p < 0.05, **p < 0.01, ***p < 0.001.  

 

 

 

 

  



38 
 

 

1 We did not use the airline websites for this identification search, as doing so would require that we already know the 

most relevant airline to search, which is logically not possible. 

2 One airline carrier (Norwegian) allows 2 pieces of luggage on tickets booked through the centralized provider, which 

is different from decentralized purchasing. We conducted a face-to-face interview with the central procurement unit to 

inquire, among other things, about the use of checked-in luggage with this airline carrier. The central procurement had 

no such information but expressed that carry-on luggage would be the most common solution for the routes, which are 

mainly domestic, Nordic, and short-haul European routes. However, as a robustness test, we add a luggage fee of DKK 

180 or approx. 24 € for all travels with Norwegian for destinations outside of Denmark and the Nordic countries. The 

results only change marginally: The average for the cheapest alternative increases from 321.1 € to 321.8 €, while the 

average for the centralized provider remains unchanged at 324.3 €. Thus, the difference decreases marginally from 3.2 € 

(p=0.04) to 2.6 € (p=0.11).  

3 On these routes, there are between one and three approved providers (per route) on the framework agreement. 

4 Source: https://www.loenoverblik.dk/ accessed on 6 August 2019. We use data for all Danish central government 

employees at non-managerial levels recorded in the second quarter of 2019. The data comprises 176,864 employees, 

173,159 of whom we register as non-managerial staff. We include all salaries including the public pension scheme and 

personal permanent and temporary allowances and calculate the staff cost per minute by dividing the monthly salary by 

160 hours/month and dividing that by 60 minutes/hour. It should be stressed that these costs only represent the direct 

costs of searching and booking the flight; our measure does not include other process costs relating to, e.g., the 

validation of invoices, development and maintenance of ICT systems, enforcement of travel policy, and monitoring of 

vendor compliance, which can also be different in a centralized and decentralized procurement system.  
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