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Abstract
This research makes an inquiry about how electronic auctions affect the competitiveness in public procurements. It was conducted by observing the number of offers and the ratio of contract value over estimated value in procurements. Using data from the European Union Open Data Portal (Tenders Electronic Daily (TED)) for the time period between the years 2012 and 2014 about the public procurements for the Pharmaceutical and Medicinal Products, two empirical models are designed. First model is about the total effect of the electronic auction method on competitiveness and shows that it increases the competitiveness of public procurements about 6.67 percent. On the other hand, second model presents that electronic auction method decreases the number of offers in procurements by 1.21. It is observed that this method boosts the attractiveness of procurements; however, it extends the process. This extension is one of the main reasons for why contracting entities use electronic auction method in procurements very rarely.
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1. [bookmark: _Toc457348417]Introduction
Electronic auction method was opened-up for use of member states in the European Union with the Directives 2004/EC/17 and 2004/EC/18 for contracting entities. In 2004, electronic auction method promised a great future by offering lower transaction costs, more transparency, greater access to new suppliers and time savings for awarding authorities; reduced costs, access for new buyers and markets and increased sales for suppliers (Arrowsmith 2005; Bovis 2005; Trepte 2007). In 2014, the European Union published a new Directive, 2014/24/EU, in this Directive, certain features of the provisions about electronic auctions remained unchanged in general. While the European Union has encouraged public entities and governments in all member states to use electronic auctions in public procurements for years, usage rates of this method are still lower than expected (Hur et al. 2007). 
During 12 years, the use of electronic auction methods has remained relatively small, between the years 2012 and 2014 the ratio for the usage of that method in public procurements for pharmaceutical and medicinal products is only 7.34 %. Potential reasons like bureaucratic matters, insufficient electronic infrastructures, and conservative policies of the member states made the effect of electronic auction methods on competition questioned. 
Interestingly, in public procurements for purchasing identical goods, electronic auction method is very relevant in some member states while public entities in other states hesitate to use electronic auctions. The purpose of this research is to examine the relationship between electronic auctions and competition in public procurements in the European Union. This research also investigates the consequences of using electronic auction method in public procurements on competition and finally attempts to answer the following research question: 
What is the impact of electronic auctions on competition in public procurements? And what are the main reasons of not using electronic auctions frequently for the member states?
This research examines the consequences of using or not using an electronic auction method in procurement and compares the competition levels in all public procurements for identical goods in the member states of European Union for the same time period. 
Electronic auctions can be defined simply as a dynamic process in which potential suppliers compete against each other by offering lower bids, on an electronic platform, to win a public contract. It is suggested that, by improving accessibility, electronic procedures attract much more tenders than standard paper-based procurements and the increased competitive pressure in auctions forces the potential tenders to submit their best offers which would improve value for money. Furthermore, electronic auctions contribute to transparency and provide significant savings in costs and time. That is why the EU encourages the contracting authorities in member states to use electronic auctions. 
A basic example about electronic auction is presented in Table.1. In the example, it is suggested that three tenderers submitted an admissible initial tender and were invited to participate in the online auction which will be conducted in three phases and solely on prices. All tenderers could observe their own ranking and the value of the winning offer at any time during the auction. They could revise their offers downwards at any time in the auction without any cost. The estimated value of the product and the minimum difference between the offers determined by the entity equals to € 1000 and € 20 respectively. The outcomes of the auction and each phase are as follows:
	Bidders
	A
	B
	C

	Their Knowledge
	Offer
	Rank
	Winning Bid
	Offer
	Rank
	Winning Bid
	Offer
	Rank
	Winning Bid

	Initial Tenders
	990
	3.
	900
	980
	2.
	900
	900
	1.
	900

	1st Phase
	890
	2.
	870
	870
	1.
	870
	---
	3.
	870

	2nd Phase
	860
	2.
	840
	---
	3.
	840
	840
	1.
	840

	3rd Phase
	820
	3.
	800
	800
	1.
	800
	810
	2.
	800

	Conclusion
	
	Winner of the auction
	


Table.1 A Basic Example for Electronic Auction
Throughout the auction (and in each phase), all bidders know their own rankings and the amount of the winning bid. They revised their offers downwards to win the auction. And finally, bidder B won the auction. The contracting entity will award the contract to bidder B if B meets the contract award criteria. If it happens, final value (contract value) will be equal to € 800. This basic example presents the expected process in price competition. 
[bookmark: _Toc291788643][bookmark: _Toc294013525]The results of the thesis should be of relevance to public entities and governments that need information about when they should use an electronic auction in public procurements and what are the consequences of electronic auctions, in order to provide competition at a high level. The paper is organized as follows. Section two gives a brief overview of the existing literature and process of electronic auctions. Section three addresses the data and methodology used for this research. Section four presents the results and finally section five and six offering points of discussion and concluding remarks as well as points of discussion.


[bookmark: _Toc457348418]2.	Related Literature and Legislation
[bookmark: _Toc457348419]2.1 Literature Review
The thesis is related to two streams of literature. First, it relates to the literature on the characteristics of auctions and the effect of auctions on competition. In that literature, four basic types of auctions are widely mentioned: ascending-bid auction (also called open or English auction), descending-bid auction (Dutch auction), first-price sealed-bid auction, and second-price sealed-bid auction (also called the Vickrey auction) (Klemperer 1999). These standard types of auctions have been generally used to sell items or services throughout history. Before the Internet, auctions were not prevalent because of the necessity of being available at the same place for both auctioneer and bidders. By providing an important platform for e-commerce, the Internet enables people and firms to conduct auctions for a wide range of items at rather low transaction costs (Müller 2001). This new type of auction is called as electronic auction (also called online auctions or internet auctions). While recent literature about auctions focuses largely on the private sector transactions, electronic auctions are also used by the public entities or governments to meet their needs. 
The auctions which are used to purchase products and services are called reverse auctions (Müller 2001). The use of electronic (reverse) auctions by buyer public entities provides a number of advantages; significant price reductions, a number of administrative benefits, and finally enhanced transparency about the whole procurement process (Shalev et al. 2010). On the other hand, electronic reverse auctions limit the competition to price negotiations instead of quality of the products, and this restriction could damage the long term relationships between the public entities and suppliers (Shalev et al. 2010) and also they are slightly more costly for authorities (Strand et al. 2011). This research aims to contribute to the literature on auctions in public sector by examining the consequences of using electronic (reverse) auctions in public procurements. 
Second, the thesis relates to the literature about the European Union legislation on the electronic (reverse) auctions. The European Union has started to use electronic auctions in public procurements since the year 2004 (Arrowsmith 2004; Caranta 2015; Soudry 2004). At articles 1(7) and 54 of the Directive 2004/EC/18 and 35 of the Directive 2014/24/EU, the European Union makes a definition of electronic auctions and sets up the rules about the electronic auction process. An ‘electronic auction’ is a repetitive process with an electronic device for the submission and the revision of the offers; this device ranks the tenders and determines the awarding process of procurements (Strand et al. 2011). In these Directives of the European Union, member states were encouraged to use electronic (reverse) auctions in their public procurements for the award of public works contracts, public supply contracts and public service contracts. However, it is also expressed that certain service and work contracts which requires intellectual performance could not be the object of electronic auctions as their “subject-matter design”. This research aims to contribute to the European Union legislation on the electronic (reverse) auctions by examining the effects of electronic auctions on public procurements and the relationship between these auctions and public implications. 
[bookmark: _Toc457348420]2.2 Electronic Auctions in European Union
Auctions have been used for the exchange of goods such as works of arts, products or services throughout history (McCabe et al. 1990). The main idea of auctions is to increase the value for money with the possible lowest price in an online competition. It provides tenderers to revise their bids downwards to underbid the bids of other tenderers. By the help of improvements in information and communication technology, it is suggested that electronic auctions reduce searching costs and operational costs and as a consequence attract more firms to offer a bid and make the markets more competitive. Electronic reverse auctions have been more prevalent in the last years because these auctions can lower purchase prices (Shaull 2011, Carter et al. 2007). One of the most important aspects of implementing an electronic auction is the remote bidding access which implies that distant potential buyers can participate in the bidding process (Guillotreau et al. 2006). Despite the fact that public entities have performed auctions for a long time to meet their needs, they have used more commonly sealed bid auctions instead of electronic auctions (Carter et al. 2007). 
In 2004, the European Union provided an opportunity for member states to use electronic auctions in their public procurement processes as use of the technique of electronic auctions is likely to increase (Directive 2004/EC/18). In open, restricted or negotiated procedures, the public entities and contracting authorities may decide to execute the awarding process of a public contract by the help of an electronic auction technique. It was expected that electronic auctions will reduce searching costs and operational costs, enable most of the firms in the Union to make a bid for public procurements in other member countries by the help of this cost reduction and make public procurements more competitive (Arrowsmith 2004). After passing more than a decade, use of electronic auctions in member states of the European Union has remained lower than expected (Strand et al. 2011). As a consequence, although electronic auctions reduce time, transaction costs and bureaucracy and have a pressure on offers downwards, contracting authorities have hesitated about using electronic auctions in their public procurements. This thesis aims to examine the validity of the hesitation of contracting authorities. 
In order to derive benefits from electronic public procurement tools, the European Union had published new regulations to enable the use of electronic methods before setting new electronic procurement procedures namely dynamic purchasing systems, electronic (reverse) auctions etc., in 2004. The following directives and proposals generated the legal background for electronic auctions: 
· E-Commerce Directive - On certain legal aspects of information society services, in particular electronic commerce, in the Internal Market, Directive 2000/31/EC.
· Electronic Signatures Directive - On a Community framework for electronic signatures, Directive 1999/93/EC.
· Data Protection Directive - On the protection of individuals with regard to the processing of personal data and on the free movement of such data, Directive 95/46/EC.
· Copyright Directive - On the harmonisation of certain aspects of copyright and related rights in the information society, Directive 2001/29/EC. 
· Public Sector Information Proposal – On the re-use and commercial exploitation of public sector documents, COM/2002/207. 
After these regulations, the European Union published Public Sector Directive (2004/18/EC) in 2004 for the award of public works, public supply and public service contracts, made a definition of electronic (reverse) auctions at Article 1(7) and defined clear rules for the process at Article 54. Public Sector Directive 2004/EC/18 was repealed with effect from 18th April 2016. European Union published a new Directive, 2014/24/EU, on 26th February 2014 however certain features of the provisions about electronic auctions remained unchanged in general. As our sample in this research covers the period between the years 2012 and 2014, we will focus on the provisions in former Public Sector Directive (2004/EC/18) which are also consistent with the latter Directive.
[bookmark: _Toc457348421]The Definition of Electronic Auctions
In the Public Sector Directive (2004/18/EC), the European Union clearly authorised member states to use electronic auctions in their procurements. At Article 1 (7) of the Public Sector Directive, electronic (reverse) auction is defined as “a repetitive process involving an electronic device for the presentation of new prices, revised downwards, and/or new values concerning certain elements of tenders, which occurs after an initial full evaluation of the tenders, enabling them to be ranked using automatic evaluation methods”. We can infer certain features of this process from the definition. 
· An electronic device must be used in the process.
· The technique is to be used for the presentation of new, revised downwards, prices and/or new values. Non-price elements of the contract can be revised as well as prices. 
· Only downward revision of the price or value is permitted. 
· The auction will be operated after an initial full evaluation of tenders. 
It is worth to note that electronic auction is not a new separate procedure and can be used only as an awarding technique within other procurement procedures. 
It is reported that some provisions in Directives could cause uncertainties to discourage contracting entities to use electronic auctions in procurements. For instance, about the availability of electronic auctions in terms of what will be procured, it is stated at the article “certain service contracts and certain works contracts having as their subject-matter intellectual performances, such as the design of works, may not be the object of electronic auctions”. This provision could be interpreted as a restriction on using electronic auctions in public procurements about “subject-matter intellectual performances” such as the design of works. Another possible explanation for the provision might be that it states only a caution instead of a prohibition. Arrowsmith (2005) stated that this provision causes an uncertainty about the availability of the contracts for electronic auctions because of these contradictory interpretations. At last in the new Public Sector Directive (2014/24/EU), at Preamble (67) it is clarified that only the quantifiable elements which can be expressed in figures or percentages and which are suitable for automatic evaluation by electronic means, without any intervention or appreciation may be the object of electronic auctions. It is also stated that in a procurement procedure for the purchase of a specific intellectual property right electronic auctions may be used. 
In Public Sector Directive, the use of electronic auctions is explained at Article 54, this provision determines detailed rules of the mechanism. 
Certain features of the provision at Article 54 are as follows: 
· (1) Member states are clearly authorised to use electronic auctions. 
· (2) In open, restricted or negotiated (with a notice/call for competition) procedures and in framework agreements and dynamic purchasing system, the contracting authorities may use an electronic auction at the stage of the award of a public contract when the contract specifications can be established with precision. The electronic auction shall be based solely on prices or on prices and/or on the new values of the features of offers. 
· (3) Contracting authorities who decide to hold an electronic auction, must state that fact in the contract notice. The notice shall include the relevant information concerning the electronic auction process, the electronic equipment used and the arrangements and technical specifications for connection. The conditions under which the tenderers will be able to bid and, in particular, the minimum amount of price revisions which will, where appropriate, be required during bidding should be stated in the contract notice.
· (4) Before commencing an electronic auction, contracting authorities must make a full initial evaluation of the tenders received from potential suppliers according to the rules of selected procurement procedure.  All tenderers who have submitted admissible tenders shall be invited simultaneously by electronic means to submit new offers. And the electronic auction may not start sooner than two working days after the date on which invitations are sent out.
· (6) Throughout each phase of the auction, contracting authorities shall instantaneously enable all tenderers at least to ascertain their relative rankings at any moment. If stated in the specifications, authorities may also provide other information about other prices or values submitted and at any time announce the number of participants in that phase of the auction. In no case, however, may they disclose the identities of the tenderers.
· (7)  Contracting authorities shall close an electronic auction in one or more of the following manners:
(a) On the date and time fixed in advance in the invitation;
(b) When the contracting authority receive, in the time after receiving the last submission, no more offers which meet the requirements concerning minimum differences; 
(c) When the number of phases in the auction, fixed in the invitation to take part in the auction, has been completed. 
These manners may also be combined, especially the latter two possibilities. 
· (8) After closing an electronic auction contracting authorities shall award the contract on the basis of the results of the electronic auction on condition that the winner of the auction meets the contract award criteria. 
[bookmark: _Toc457348422]The Mechanism
The basic procedure of an electronic auction starts with the publication of a contract notice in which the contracting authority notifies potential suppliers that an electronic auction is to be held. After interested tenderers submit their initial tenders, the entity evaluate all initial tenders according to the award criteria of selected public procurement procedure such as open, restricted or other procedures. All tenderers who submitted an admissible tender will be invited simultaneously by electronic means to attend to the electronic auction. Not sooner than two working days after the date on which the tenderers are invited, the contracting entity begins the online auction. During the auction, all tenderers could revise their offers downwards to underbid the bids of other tenderers. After concluding the auction in a way determined in advance, contracting entity will award the contract accordingly on the basis of the electronic auction on condition that the winner of the auction meets the contract award criteria.  
[bookmark: _Toc457348423]2.3 Main Concerns about Electronic Auctions
As mentioned before, electronic auction methods provide lower transaction costs, more transparency, greater access for new suppliers and money and time savings for awarding authorities. On the other hand, electronic auctions cause notable concerns for contracting entities; first of all, provisions about electronic auction in the European Union legislation are excessively detailed and some provisions lead uncertainties, as mentioned above, (Arrowsmith 2005). As electronic auction is not a distinct award procedure, but a method of awarding the tenders in a procedure, a contracting entity that decide to use electronic auction in procurement with open procedure should follow both the rules of open procedure and electronic auction which entails a heavy bureaucratic procedure. And the provision about the availability of the contracts involving intellectual performances for electronic auctions caused an uncertainty until the new Directive (2014/24/EU) has solved it. 
Secondly, a common ploy of negotiators is to start with a high offer because of the belief that the auction will require price falls (Trepte 2007). So that if the competition level remains insufficient in the auction, the end price will be higher than expected. In order to solve this problem, contracting entities mostly publish their estimated values about the product. Potential suppliers could adjust their tenders/offers according to the estimated value.
Another possible concern is about collusive practices (Trepte 2007). The danger of collusion might emerge in an auction because of the very transparency of the auction process. The transparency of the auctions might be seen as strength. To avoid this problem, it is stated in Directives that in no case, contracting entities disclose the identities of the tenderers during any phase of an electronic auction.
[bookmark: _Toc291788647][bookmark: _Toc294013529]Last but not the least, in the online auctions cartel members could use offers to send ‘signals’ indicating who should be the winner and at what price (Arrowsmith 2005),  most probably by using weird fractional prices like € 20,000.04 to point at the 4th member of the cartel. In order to prevent this trouble, contracting entities determine minimum differences between the offers. 

[bookmark: _Toc457348424]3. Methodology and Data
[bookmark: _Toc291788648][bookmark: _Toc294013530]This section provides a description of the data and the empirical specification of two regression models. These models will be used for our analysis and an explanation regarding the robustness checks.
[bookmark: _Toc457348425]3.1 The Data
This paper is based on panel data gathered from 22 countries for the time period between the years 2012 and 2014. Source of the data is European Union Open Data Portal Tenders Electronic Daily (TED) which is a precursor of all tender databases. In this portal, the European Union publicizes the information about all public procurements which are conducted by the member states. This information contains procurement type, estimated value of the entity (EVE), total final value (TFV), number of offers, main activity of the contracting authority, date of dispatch of public notice, application date, awarding the contract date and whether or not an electronic auction is used and some other data for each procurement. Also the EU provides a classification system which covers all of the public procurements in the member states. This system is named as Common Procurement Vocabulary (CPV) code that enable to compare the procurement processes of identical goods among all member countries and examine the auction procedures of a certain group of products with and without using electronic auctions. Although various procurement procedures could be used to purchase these products, in 98.57 % of all the procurements in the sample, contracting entities used open procedure for buying these products. 
In the research, pharmaceutical and medicinal products, matching with CPV codes between 33600000 and 33698302, are selected to investigate. These products consist of 78 categories. The reasons for this selection are as follows. These products have highly defined standards and lower shipping costs and they are very prevalent in public procurements. Because of the need for precise specification, less complex and standardized products are more suitable for electronic auctions and price competition is the focus of interest rather than quality in those procurements (Trepte, 2007). 
There are 30,599 procurements about pharmaceutical and medicinal products conducted by the entities of the member states in 3 years and only in about 7.34 % of these procurements (2,246 procurements) contracting authorities used electronic auction techniques. The list of CPV codes and products in the sample can be found in Appendix 2.
As mentioned before, there are 22 countries whose entities used electronic auction mechanism in procurements to purchase pharmaceutical and medicinal products at least one time between 2012 and 2014. However, it is observed that large proportion of these countries did not use electronic auction method. Only 6 countries, namely Czech Republic, Germany, Italy, Poland, Romania, and Slovakia used this method in the whole sample. These countries also conducted most of the procurements (electronic or not) making up about 88.21 % of all the procurements (26,990 procurements). So it can be argued that some countries could decide to not use that procurement method because of lack of experience rather than a conscious choice. Therefore, in addition to the whole group, a subsample called “Experienced Countries” consisting of 6 experienced countries was formed. Throughout the research, the information will be given and the results for both all countries group and experienced countries group will be shown. By the help of data coming from whole group, it was possible to see the consequences of regressions regardless of professional experience. And making more precise estimations with Experienced Countries was also expected. In addition to that, working with two samples will provide consistency of the research. A general overview of the countries in the sample can be seen in Appendix 1.  
Our samples cover the time period between 2012 and 2014. The end of the time period, year 2014, was chosen deliberately. In investigation stage of this research, the data belonging to the year 2014 was the most recent data available. Also year 2014 is both the 10th anniversary of the Public Sector Directive and the publishing date of new Public Sector Directive, 2014/24/EU. Therefore, the research will show the consequences of provisions after 10 years. The individual year with the maximum number of procurements (11,610 procurements making up about 37.71 % of the whole sample) is 2013. The distribution of the procurements can be viewed in Appendix 3.
There are 16 main activities for contracting entities in the sample and as expected most prevalent duty is health. Other popular activities are General Public Services and Social Protection. The list of the main activities can be found in Appendix 4.
Some descriptive statistics with respect to the relevant variables and the regression equations for the model will be presented. Table 2 presents the variables which are included in the models used for research.
	Main variables

	EA
	Electronic auction (Binary variable) (1 if used 0 otherwise)

	NumberOffers
	Number of offers (in each procurement)

	RR
	Reduction rate (in each procurement) (in percentages)

	Country 
	Country (Where the contracting entity located) (22 countries)

	Product
	Product (Issue of the procurement) (78 categories)

	CPV code
	Common Procurement Vocabulary code (33600000- 33698302)

	Year 
	Year (When the procurement conducted 2012-2014)

	MainActivity
	Main activity of the contracting entity (16 Activities)

	EVE
	Estimated Value of the Entity (in each procurement) (in Euros)

	TFV
	Total Final Value (in each procurement) (in Euros)

	WFA
	Winner From Abroad (Binary variable) (1 if winning bid comes from another country, 0 otherwise)

	DispatchApplication
	The time period between the dates of the dispatch of public notice and application

	ApplicationAward
	The time length between the dates of the application and signing or awarding the contract

	DispatchAward
	The time period between the dates of the dispatch of public notice and signing or awarding the contract


Table 2: Variables
Table 3 provides an overview of the statistics summary for main variables that were used in models for all countries. The descriptive statistics of experienced countries in electronic auctions can be seen in Appendix 5. It can be seen that the rate of using auctions is higher in subsample because it consists of only countries which used electronic auction in procurements at least one time during the period. It is worth to note that the mean and the maximum number of offers in the sample are higher than that in the subsample. The mean of reduction rates and winners from abroad are lower in the sample and that supports our hypothesis. And finally, the average of estimated values and total final values are lower in the subsample, meaning that contracting authorities are more likely to use electronic auctions in less valuable procurements. It can arouse because of the risk/fear of making a mistake in the detailed electronic auction process. 
	Summary Statistics (All Countries)

	Variable
	Description
	Obs.
	Mean
	Std. Dev.
	Min
	Max

	EA
	Binary
	30599
	.0734
	.2608
	0
	1

	NumberOffers
	In Numbers
	30599
	3.6948
	9.3990
	1
	983

	RR
	In Percentages
	30599
	.1936
	.2380
	0
	1.00

	EVE
	In Euros
	30599
	215956.0
	7560944
	.67
	1.15e+09

	TFV
	In Euros
	30599
	109775.4
	5675794
	.01
	9.67e+08

	WFA
	Binary Variable
	30599
	.0015
	.0392
	0
	1

	DispatchApplication
	In Days
	25880
	50.4840
	41.3919
	0
	786

	ApplicationAward
	In Days
	25880
	41.4228
	6.8098
	8
	73

	DispatchAward
	In Days
	25880
	91.9068
	44.0690
	8
	828


Table 3: Summary statistics for all countries
[bookmark: _Toc457348426]3.2 Hypothesis Development
In the preparation process for public supply procurements, contracting authorities have to calculate the estimated (contract) value of the need before the contract notices are sent to publish. Therefore, primary goal of the contracting authorities in public procurements is to meet their needs with high quality products with paying prices as low as possible relative to their estimated values. As the quality standards of pharmaceutical and medicinal products are well defined, in public procurements for these products contracting authorities mainly focus on price competition. The result of price competition in procurement process can be thought as total final value. 
Using an electronic auction method in public procurements induces distinct effects on the competition. First, as mentioned before, this method substantially decreases transactional costs: potential suppliers are informed about the procurements by online public notices, tenderers can submit their tenders on online platform and they can revise their offers during the auction to underbid the other bids and finally they also can sign contracts on the internet free of charge. Tenderers could operate all these process without spending noticeable effort and time. By the help of electronic auctions, reduction of transactional costs and required time and effort will decrease the “participation constraint” for submitting an offer. Therefore, much more potential suppliers will take part in the procurement. Besides, low transaction costs not only lead to an increase the number of offers but also enable tenderers to make a reduction in their amount of offers because of the substantial decrease in costs of offers.
Secondly, electronic auction methods provide more transparency and tenderers are enabled to follow simultaneously how the price competition proceeds during the auction and to revise their offers downwards at any time. This process is conducted by the contracting authority without any intervention. These features give potential suppliers especially from abroad in the European Union the impression of being trustworthy about non-discrimination and equal treatment principles. And electronic auctions facilitate access for new suppliers from abroad in the European Union because public notices published online provide awareness of potential suppliers in all member states. 
These effects increase the attractiveness of the procurements and enables submission of much more offers in procurements. In this research, the relationship between electronic auctions and the number of offers will be examined by estimating an empirical model. 
Last but not least, tenderers are under much more pressure to revise their offers downwards during the price competition in the auctions. This effect will increase the competition level in the auctions and improve value for money. For instance, in our basic example, the presence of bidder C, significantly effects the price competition and most probably leads to a lower ending price than it would be in an auction with two bidders. 
All these effects explain that using an Electronic Auction in a public procurement procedure raise the competition level and lead to lower ending prices. A comparison of lower ending prices and estimated values calculated by entities also shows higher reduction rates in the procurements. In this research, the relationship between electronic auctions and competition will be examined by estimating an empirical model with a term, reduction rate, RR.    
Finally, in this empirical analysis, focal point was the impact of electronic auctions on the number of offers and competition. Considering all, this research will use different models in order to compare the effects and the outcomes. Usage of electronic auction method was taken as independent variable while the dependent variables are number of offers and reduction rate. We expect that in each regression using electronic auction method will increase the offers and improve the competition level. However, it is also argued that there is another relationship between the number of offers and competition level. The idea here is to link number of offers and competition level with the help of reduction rates.  
For a contracting authority, the profitability of a procurement is determined by the competition level in the procurement processes because, as the competition level increases, the pressure on the tenders will shift the offers downwards. The competition level is measured with two parameters: how many offers have been submitted in the procurement and how much the offers are lower from the estimated value. Number of the offers basically shows the attractiveness of procurements. As the number of offers increases in procurements, the procurement will be more competitive. Figure 1 presents the relationship between the number of offers and reduction rates.
 
Figure 1: The relationship between number of offers and reduction rate (At most 10 offers)
In Figure 1, Y axis shows the mean of reduction rates and X axis shows the number of procurements on a “number of offers” basis. In this figure, the procurements with only one offer have the least average reduction rate (13.69 %), and the averages of reduction rates are increasing consistently with the number of offers. In the figure, the number of offers is limited to a maximum of 10 offers, with which constraint about 94.13 % (28,802 procurements) of all the procurements are covered. The estimated outputs are listed in Appendix 6. Although the same relationship for the procurements with more than 10 offers is less obvious, procurements with less than 10 offers demonstrates an obvious positive relationship between the variables. Another test can be conducted by using the data coming from “Experienced Countries” subsample. Table 4 presents the results of Pearson Correlation Tests in subsample data. 
	
	Num. of Offers
	Reduction Rate

	Num. of Offers
	1.000
	

	
	
	

	
	26,308
	

	
	
	

	Reduction Rate
	0.1403*
	1.000

	
	0.000
	

	
	26,308
	26,308


*.Correlation is significant at the 0.01 level (2-tailed).
Table.4 Pearson Correlation Tests in Experienced Countries			
Table 4 shows statistically significant positive correlation between the numbers of offers and reduction rates, as well. The correlation equals to 0.1403. 
Overall, both figure and table above show a positive relationship between number of offers and reduction rate, as indicators of competition level. It means that increasing the number of offers will also contribute to competition and confirms the theoretical suggestions.   
To sum up, as can be seen in figure 2 electronic auction have two different effects on competition; firstly, called as indirect effect, using an electronic auction in the procurement will affect the number of offers and the change in the number of offers will impress the competition level in the procurement and secondly, called as direct effect, electronic auction will affect the competition level in the procurement intrinsically. And finally, the sum of these effects will be called as total effect.


   

TOTAL EFFECT

                                 Indirect 	Direct
	                 Effect       Effect		



Figure 2: Direct and Indirect Effects of the Electronic Auction on Competition.
Indirect Effect + Direct Effect = Total (Net) Effect


[bookmark: _Toc457348427]3.3 The Model
This chapter will present an explanation about the models that will be used to estimate the effect of electronic auctions on number of offers and competition. The variables, included in the models, will be presented. 
[bookmark: _Toc457348428]Explanatory Variable
As it will be focused on effects of electronic auctions, our only explanatory variable in all the models is electronic auction. The variable electronic auction indicates whether an electronic auction process is used in the procurement or not. It is straightforward to measure the effect of electronic auctions (“EA”) using a dummy variable, which equals to 1 if the contracting authority used an electronic auction technique in public procurement process and equals to 0 otherwise.  
[bookmark: _Toc457348429]Control Variables
Country, product, year and main_activity are the control variables that are used in the analysis. Country variable was created to determine the effect of any single country on the regressions. Specific conditions of the countries could affect accuracy of the estimations. For instance, the data coming from Italy shows different characteristics from rest of the samples. In that context, for some of the countries although usage rates of electronic auction method is significantly low relative to the sample, the average number of offers is abnormally higher than that of the sample and that contradiction may cause a bias. Therefore, using a control variable would improve the accuracy of the results. The descriptive statistics and the estimations of the coefficients for Italy can be seen in Appendix 7.  
Product variable indicates the effect of specific characteristics of the products on the regressions. Although all the products in the sample belong to the same group, pharmaceutical and medicinal products group, some products can have completely different market conditions according to other products. For instance, it is quite possible that some products might have generally a low profit rate and high number of tenders because of having a lot of producers. This control variable is aimed at fixing the effects of these possible differences in estimations. 
Another control variable year indicates the effect of the year that the procurement was conducted by the contracting entity. Our sample covers the years 2012, 2013, and 2014.
Finally, the control variable main_activity was created to determine the effect of the main activity of the contracting entity more accurately. There are 16 different main activities for the entity. 
[bookmark: _Toc457348430][bookmark: _Toc291788652][bookmark: _Toc294013534]Total Effect
In order to determine the total effect of the electronic auctions on competition, firstly, a new term, Reduction Rate (RR), was calculated by dividing the positive difference between the estimated value and the final value by the estimated value for all the procurements existing in the sample. Total final value equals to the price of the winning bid. If the level of competition is high, tenderers revise their offers downwards by reducing their profits. Therefore, a higher competition level in procurement will decrease the price of the winning bid. As the price of the winning bid gets lower, the positive difference between estimated value of entity and total final value will increase. That also raises the reduction rate (RR) in the procurement. So a higher reduction rate means a higher competition.  
It can be formulated as follows:

     
The variable, RR, is the first dependent variable in this research. The unit of analysis is country-product-year-main activity (“cpym”) and the regression can be shown as follows: 
      	(1)
Equation 1 indicates the total effect of electronic auctions on competition. In our basic example, in the first chapter, the reduction rate was equal to 20.00%, as can be seen below:   

[bookmark: _Toc457348431]Indirect Effect
To determine the indirect effect, two distinct stages were used: at first stage the focus was on the effect of electronic auction on the number of offers and at the second stage the focus was on the effect of number of offers on reduction rates. Therefore, second dependent variable in this study is NumberOffers which shows the number of offers submitted in the procurement to test whether using an electronic auction technique in the procurement attracts more offers or not. 
	Again the unit of analysis is country-product-year-main activity (“cpym”) and the regression can be formulated as follows: 
	          (2)
Equation 2 shows the effect of electronic auctions on the number of offers submitted in the procurement. As mentioned above, there is a positive correlation between number of offers and reduction rate. In order to investigate this relationship, a new independent variable, NumberOffers, was added to equation 1. It can be formulated as follows:
 (3)
In equation 3, the coefficient indicates the effect of number of offers on reduction rate. Therefore, the indirect effect of electronic auction could be identified by measuring the change in the number of offers when contracting entity decides to use electronic auction method and determining the change in the reduction rate arousing from this change in the number of offers afterwards. The estimated least squares regressions were used in the research. 
[bookmark: _Toc457348432]3.4 Robustness Checks
[bookmark: _Toc457348433]Contracting Entities Attitude
As mentioned above, electronic auction methods are expected to provide more transparency to the activities during procurement and that might encourage much more potential foreign suppliers to participate in procurements. Additionally, it is believed that these methods support the contracting entities in reaching new suppliers existing in foreign markets. Although equation 1 could give an idea about these assertions, another regression was used to determine the effect of electronic auctions on the winning offers, coming from other countries, from a different perspective. Equation 4 shows this regression. 
 	(4)
The dependent variable, WFA, Winner From Abroad, is a binary variable and it equals to 1 if the winning bid comes from abroad and equals to 0 otherwise in the procurement. Even though the number of procurements in which the winning bid is owned by a foreign tenderer is very low (only 47 procurements), it can give an opinion about the effect of electronic auctions on the foreigners.
To deepen the research, the effect of electronic auction on the time length of procurement process was controlled. In spite of the economic advantages of electronic auction method, it is observed that contracting entities hesitated to use this method during the period. A possible explanation of this contradiction is that using electronic auction method extends the auction process. As mentioned before, the provisions in Directives are heavily criticized for being excessively detailed and complicated. In addition to that using an electronic auction method in procurement entails additional time for the auction itself. In the research, we found that using this method extends the time length of procurement process by about 10 %. The summary of the statistics can be seen in Appendix 8.  
In order to measure the effect of electronic auction method on the time length, we have used a new equation. It can be formulated as follows. 
 (5)
The dependent variable, Y, refers to DispatchApplication, ApplicationAward and DispatchAward respectively. The variable DispatchApplication represents the time period between the dates of public notice dispatch and application in days. This period starts with a public notice that announces the procurement to the potential suppliers and ends with the deadline for submitting the tenders or requests to participate. The variable, ApplicationAward shows the time length between the dates of application and signing or awarding the contract in days. The independent variable, DispatchAward represents the time period between the dates of public notice dispatch and award of the contract in days. This period covers all the procurement process. 
As contracting entities have to conduct heavy paper works in the preparation of the process and the period between the dates of public notice dispatch and application shows this time, our focus of interest will be the variable DispatchApplication. 
[bookmark: _Toc457348434]Potential Suppliers Attitude
At the second stage, the effect of the time length on tenderers’ attitude particularly in terms of the number of offers was looked at. It is argued that potential suppliers are less likely to participate in the procurement if procurement is expected to take long. This argument can be explained in a way stated below. As the time length of the procurement process gets longer, tenderers will get distracted. As a result of this distraction, probability of winning the procurement for tenderers will decrease. Therefore, potential suppliers will be reluctant to participate in such procurements. As a consequence, the number of offers in those procurements is most likely to be less than that of procurements with shorter time length. The validity of that claim will be checked via the equation below.    
  (6)
The independent variable, X, refers to DispatchApplication, ApplicationAward, and DispatchAward respectively. These terms are explained above. These equations will determine the effect of time length on number of offers. If our claim is valid, extended time lengths should reduce the number of offers. In other words, every additional day to the period will discourage the potential suppliers to submit an offer. As potential suppliers have no concerns with the preparation process, the period after the application was specifically considered.


[bookmark: _Toc457348435]4. Results
This section presents the results of the equations provided in earlier sections. It mentions the findings from the direct and indirect effects on the regressions regarding the whole sample and the subsample. In addition to that, the effects of electronic auction method on the attractiveness of the procurement and the time lengths of the process will be discussed.
[bookmark: _Toc457348436]4.1 Total (Net) Effect 
Table 5 presents the findings about the effect of electronic auction on reduction rates regarding the whole sample. Estimated outputs for experienced countries can be seen in Appendix 9. In the table, column (0) presents a model that has no control variables and this model is also presented in the columns (1) – (4), based on Equation (1) with control variables derived for country, product, year, and sector (main activity).

	
	Dependent Variable: Reduction Rate (RR) (All Countries)

	 
	(0)
	(1)
	(2)
	(3)
	(4)

	Variables
	
	
	
	
	

	EA
	0.0736***
	0.0634***
	0.0664***
	0.0678***
	0.0666***

	
	(0.0052)
	(0.0060)
	(0.0064)
	(0.0064)
	(0.0064)

	Constant
	0.1881***
	0.1719*
	0.1719*
	0.1719*
	0.1029

	
	(0.0014)
	(0.1022)
	(0.1012)
	(0.1012)
	(0.1032)

	Observations
	30599
	30599
	30599
	30599
	30599

	R-squared
	0.0065
	0.0783
	0.0993
	0.0997
	0.1036

	Country FE
	NO
	YES
	YES
	YES
	YES

	Product FE
	
	NO
	YES
	YES
	YES

	Year FE
	
	
	NO
	YES
	YES

	Sector FE
	
	
	
	NO
	YES


Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
 Table 5: Estimated output for reduction rates based on the whole sample
In the table, column (0) shows a highly significant positive effect of electronic auction on reduction rates and competition. As the variable EA is binary, using electronic auction method will cause the reduction rates to increase by nearly 0.07 in the whole sample and 0.05 in the subsample, respectively. It means that using this method increases reduction rate in procurements. 
In all columns, a highly significant positive effect of electronic auction on reduction rates was found. None of the control variables have a significant effect on the coefficient of interest. Although adding control variable for countries causes a minor decrease in the positive effect for the whole sample, it increases the positive effect slightly for the subsample. However, these effects remain fairly stable after adding other control variables in the table.
Main difference between the samples is that while fixing the effects of country, product, year and sector decreases properly the estimation of EA coefficient in the whole sample, it increases properly the estimation of that in the subsample. Finally, after adding all control variables to the model, EA coefficients in both samples are estimated very close to each other. 
Regressions based on equation 1 state that there is a significant positive relationship between electronic auction and reduction rate. Using electronic auction method in procurements clearly increases the competition level by about 0.05 units. It means that contracting entities could have saved money corresponding to averagely 5 % of the estimated values in procurements during the period, if they had used electronic auction methods in procurements. 
[bookmark: _Toc457348437]4.2 Indirect Effect 
As mentioned before, the indirect effect of electronic auction on competition was investigated in two stages. In the first stage, the relationship between electronic auction and number of offers were focal points. Table 6 shows the findings about this relationship. The findings about the subsample can be seen in Appendix 10. In table 6, column (0) presents a model that has no control variables and this model is also presented in the columns (1) – (4), based on Equation (2) with control variables for country, product, year, and main activity. 
	Dependent Variable: Number of Offers (All Countries)

	 
	(0)
	(1)
	(2)
	(3)
	(4)

	Variables
	
	
	
	
	

	EA
	0 .9699***
	-0.8341***
	-1.0726***
	-1.1048***
	-1.2084***

	
	(0.2060)
	(0.2361)
	(0.2520)
	(0.2523)
	(0.2505)

	Constant
	3.6236***
	1
	1
	1
	-1.6009

	
	(0.0558)
	(4.0017)
	(3.9940)
	(3.9877)
	(4.0257)

	Observations
	30599
	30599
	30599
	30599
	30599

	R-squared
	0.0007
	0.0943
	0.1001
	0.1030
	0.1250

	Country FE
	NO
	YES
	YES
	YES
	YES

	Product FE
	
	NO
	YES
	YES
	YES

	Year FE
	
	
	NO
	YES
	YES

	Sector FE
	
	
	
	NO
	YES


Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
 Table 6: Estimated output for number of offers based on the whole sample
	
Table 6, in column (0), shows a highly significant positive effect of electronic auction on the number of offers without any control variable. As the variable EA is binary, using electronic auction method will cause the number of offers to increase by nearly 0.97 in the whole sample and 1.48 in the subsample. 
On the other hand, in columns (1)-(4), a highly significant negative effect of electronic auction on the number of offers was found. On the contrary to the estimations about the direct effect, control variables have a significant effect on the estimations about the indirect effect.  After adding control variable for countries, the sign of coefficient EA turns out to negative. Furthermore, adding other control variables causes remarkable increases in negative effect as can be seen in the table. Main difference between the samples is that, when the effects of country, product, year, and sector are fixed, the constant coefficient remains statistically significant in the subsample; whereas it becomes statistically insignificant in the whole sample. Finally, after adding all control variables to the model, EA coefficient is estimated about -1.21 in the whole sample and about -1.29 in the subsample. Estimations about the regressions based on equation 2 state that there is a significant negative relationship between electronic auction and the number of offers. Using electronic auction method in procurements obviously decreases the number of offers. 

At the second stage, we have looked at the relationship between the number of offers and reduction rates. Table 7, based on the data from all countries shows the findings of the regression, expressed in equation 3. And the findings based on the data gathered from only experienced 6 countries can be seen in Appendix 11. There are two independent variables; number of offers and electronic auction. Like other tables, column (0) presents a model that has no control variables and this model is also presented in the columns (1) – (4), based on Equation (3) with control variables for country, product, year, and sector (main activity).
	Dependent Variable: Reduction Rate (All Countries)

	 
	(0)
	(1)
	(2)
	(3)
	(4)

	Variables
	
	
	
	
	

	NumberOffers
	0.0007***
	0.0013***
	0.0012***
	0.0012***
	0.0012***

	
	(0.0001)
	(0.0001)
	(0.0001)
	(0.0001)
	(0.0001)

	EA
	0.0729***
	0.0645***
	0.0677***
	0.0692***
	0.0680***

	
	(0.0052)
	(0.0060)
	(0.0064)
	(0.0064)
	(0.0064)

	Constant
	0.1855***
	0.1706*
	0.1707*
	0.1706*
	0.1049

	
	(0.0015)
	(0.1021)
	(0.1011)
	(0.1010)
	(0.1031)

	Observations
	30599
	30599
	30599
	30599
	30599

	R-squared
	0.0073
	0.0807
	0.1014
	0.1018
	0.1055

	Country FE
	NO
	YES
	YES
	YES
	YES

	Product FE
	
	NO
	YES
	YES
	YES

	Year FE
	
	
	NO
	YES
	YES

	Sector FE
	
	
	
	NO
	YES

	Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
Table 7: Estimated output for reduction rates based on all countries



As expected, all columns show a highly significant positive effect of number of offers on reduction rates and competition. Adding control variables increases this positive effect in the table. 
Main difference between the whole sample and subsample is that; after fixing the effects of country, product, year, and sector, NumberOffers coefficient emerges bigger in the estimations with subsample than that with the whole sample. It means that among experienced countries the relationship between the number of offers and reduction rates is stronger relative to the other countries. 
Estimations about the regressions based on equation 3 state that there is a significant positive relationship between reduction rates and number of offers. As expected, much more offers will increase the competition. It also means that decrease in number of offers reduces competition level in procurement because in procurements with fewer offers, tenderers are not willing to revise their offers downwards. 
Therefore, we found that using an electronic auction method in procurement decreases the number of offers and this decrease reduces competition. So the indirect effect of the electronic auction method is a decrease in competition. However, as the total effect is positive, we know that negative indirect effect is smaller than the positive direct effect.

[bookmark: _Toc457348438]4.3 Attractiveness of Procurement
Surprisingly, we have found a negative relation between number of offers and electronic auction in the earlier chapter. It means that using an electronic auction method decreases the number of offers while it increases the competition. There might be various reasons why using electronic auction methods decreases in the number of offers. One of the possible explanations is that electronic auction methods might reduce the attractiveness of the procurements because of the electronic equipment and technical specifications for connection. Table 8 presents the findings about the effect of the electronic auction on the attractiveness of the procurement regarding the whole sample. The estimated outputs about the subsample can be found in Appendix 12.
I have used the regression, expressed in equation (4). Column (0) presents a model that has no control variables and this model is presented in the columns (1) – (4), based on Equation (4) with control variables for country, product, year and sector (main activity).

	Dependent Variable: Winner From Abroad (All Countries)

	 
	(0)
	(1)
	(2)
	(3)
	(4)

	Variables
	
	
	
	
	

	EA
	0.0031***
	0.0032***
	0.0042***
	0.0041***
	0.0037***

	
	(0.0009)
	(0.0010)
	(0.0011)
	(0.0011)
	(0.0011)

	Constant
	0.0013***
	-9.48e-13
	-8.86e-13
	-8.95e-13
	0.0002

	
	(0.0002)
	(0.0170)
	(0.0170)
	(0.0170)
	(0.0174)

	Observations
	30599
	30599
	30599
	30599
	30599

	R-squared
	0.0004
	0.0107
	0.0559
	0.0561
	0.0610

	Country FE
	NO
	YES
	YES
	YES
	YES

	Product FE
	
	NO
	YES
	YES
	YES

	Year FE
	
	
	NO
	YES
	YES

	Sector FE
	
	
	
	NO
	YES


Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
 	Table 8: Estimated output for WFA based on the whole sample
Table 8, in all columns, shows a highly significant positive effect of electronic auction on winner from abroad, attractiveness. It means that using electronic auction method is positively related to the winner from abroad. 
The estimations about the regression based on equation 4 state that there is a significant positive relation between electronic auction and winner from abroad. Using electronic auction method in procurements clearly increases the attractiveness of the procurements. Furthermore, it also means that decrease in the number of offers because of electronic auction method is not relate to the change in the attractiveness of the procurements.

[bookmark: _Toc457348439]4.4 The Effect of Electronic Auctions on the Time Lengths 
As mentioned before, it is observed that entities are reluctant to use electronic auction method in procurements while this method provides considerable advantages to the contracting entities and member states. One of the reasons for this reluctance could be that there is a common belief that electronic auction method extends the procurement process significantly. It is also argued that this extension discourages many potential suppliers to participate in procurement.    
I have used the regressions in equation 5 to determine the mentioned effect. Table 9 shows the effect of electronic auction method in time lengths of the process in days. Preparation process represents the time period starts with the dispatch of public notice to announce the procurement to the potential suppliers and ends in the deadline for receipt of tenders or requests to participate. Application process shows the time length between the dates of the application and signing or awarding the contract. And finally, the term, Whole Process, covers the time period between the dates of the dispatch of public notice and singing or awarding the contract. 
After adding all the control variables, Table 9, in all columns, shows a highly significant positive effect of electronic auction on the time periods. Using electronic auction method in procurement significantly extends the preparation process by approximately 10.5 days, the application process by 1.75 days and the whole process more than 12 days. It is obviously observed that electronic auction method extends the whole procurement process and major portion of the extension is in the preparation process. Finally, it partly explains the attitude of the contracting entities and member states.
	 
	Preparation Process
	Application Process
	Whole Process

	Variables
	
	
	

	EA
	10.4389***
	1.7508***
	12.1897***

	
	(0.7338)
	(0.1599)
	(0.7641)

	Constant
	165.4061***
	52.7093***
	218.1154***

	
	(11.5847)
	(2.5237)
	(12.0624)

	Observations
	25880
	25880
	25880

	R-squared
	0.6405
	0.3696
	0.6561

	Country FE
	YES
	YES
	YES

	Product FE
	YES
	YES
	YES

	Year FE
	YES
	YES
	YES

	Sector FE
	YES 
	YES 
	YES 


Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
Table 9: Estimated output for the effect of electronic auctions on the processes
Table 10 presents the effect of the time lengths of the processes in days on the number of offers, expressed in equation 6. After adding all the control variables, as expected, only in the application process, the estimated outputs show a highly significant effect. On the other hand, it looks like potential suppliers do not care about the length of the preparation process. 
Increasing the time length by 20 days in the application process will reduce the number of offers more than one offer. Potential suppliers are less likely to submit an offer when the expected time length of the application process is high. 
	[bookmark: _Toc291788656][bookmark: _Toc294013538]Dependent Variable: Number of Offers

	Variables
	
	
	

	Length of Preparation Process
	0.0017*
	---
	---

	
	(0.0009)
	
	

	Length of Application Process
	---
	-0.0556***
	---

	
	
	(0.0042)
	

	Length of Whole Process
	---
	---
	-0.0009

	
	
	
	(0.0009)

	Constant
	6.0001***
	9.1809***
	6.4641***

	
	(1.7293)
	(1.7313)
	(1.7334)

	Observations
	25880
	25880
	25880

	R-squared
	0.2897
	0.2944
	0.2897

	Country FE
	YES
	YES
	YES

	Product FE
	YES
	YES
	YES

	Year FE
	YES
	YES
	YES

	Sector FE
	YES 
	YES 
	YES 


Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
   Table 10: Estimated output for the effect of the length of processes on the number of offers
As a result, we found that using electronic auction method extends the whole process, especially the preparation process. This extension discourages contracting entities to use this method; additionally, the increase in the time length of the application process affects the potential suppliers negatively and causes a reluctance to participate in procurement. 


[bookmark: _Toc457348440][bookmark: _Toc291788657][bookmark: _Toc294013539]5.	Discussion
This section discusses the results as presented in the previous section along with its implications. This research has concluded that the effects of electronic auction method on competition in public procurements in European Union for pharmaceutical and medicinal products. Firstly, I have found that electronic auction method has a positive effect on competition. As this method provide lower transaction costs, more transparency, time and money savings and greater access to new suppliers, it is an expected result. Without control variables, the estimations for the coefficient of the total effect of electronic auction method on competition based on the data from all countries is higher than that based on the data from only experienced countries. However, with all control variables, these coefficients in both samples are estimated very close to each other. All of these estimations are statistically significant at level 1%. It clearly states that using electronic auction method in procurements increases the competition. 

Our estimations also show that using electronic auction method in public procurements surprisingly decreases the number of offers and this decrease reduces the competition in some degree. This negative indirect effect might be arisen from the complexity of the provisions in Directives. It is argued that provisions about electronic auctions in Public Sector Directive (2004/18/EC) are excessively detailed. Another explanation could be that as electronic auction is not a distinct procurement procedure, only a method which can be used in only awarding tender process with main procedures, tenderers should follow the rules of both the public procurement procedure and the electronic auction method which would lead to avoid the potential suppliers submitting offers.      

Electronic auction method improves the attractiveness of the procurements while it decreases the number of offers. There is a positive relation between electronic auction and winner from abroad procurements. It means that electronic auction provides foreign tenderers to participate in the procurements, submit an offer, improve the competition and win the procurements. Therefore, although electronic auction method decreases the number of offers, however, it improves the attractiveness of the procurements.

Electronic auction method clearly extends the whole procurement process, especially the preparation process. Additional paper works about the method most probably leads this extension and can be explain the reluctance of the contracting entities for not using this method partly. Furthermore, extension in the application process discourages the potential suppliers to participate in the procurements which could explain the decrease in the number of offers when electronic auction method is used.  

[bookmark: _Toc457348441]6.	Conclusion

This research has identified the effects of electronic auction on competition using data from European Union Open Data Portal Tenders Electronic Daily (TED). It is understood that electronic auction method has an increasing effect on competition. In addition that it improves the attractiveness of the procurements. However, it reduces the number of offers and this decrease in number of offers reduces the competition in some degree. It also extends the whole procurement process, this extension have significant detrimental effects on both the contracting entity and the potential suppliers. 
 
 It shows that there is still more room to increase the competition with electronic auction by simplifying the rules of electronic auction or setting up a new simple procedure which includes electronic auction.  Besides that electronic auction process should be shortened.   

Additionally, there were some uncertainties about the availability of the contracts for electronic auctions in the provisions for contracting entities before some descriptions in preambles were made to explain these uncertainties in new Public Sector Directive (2014/24/EU). After that it is expected to see that the contracting authorities will use this method more frequently. 

[bookmark: _Toc291788658][bookmark: _Toc294013540]Finally, despite some disadvantages about electronic auction method in public procurement in the European Union, the benefits of using electronic auction method in public procurements outweigh the disadvantages and it improves the competition.
[bookmark: _Toc457348442]
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Overview of All Countries
	Code
	Country
	Procurements
	Procurements with EA
	% of EA in Procurements

	AT
	Austria
	5
	0
	0,00%

	BE
	Belgium
	6
	0
	0,00%

	BG
	Bulgaria
	971
	0
	0,00%

	CY
	Cyprus
	142
	0
	0,00%

	CZ*
	Czech Republic
	124
	56
	45,16%

	DE*
	Germany
	5
	1
	20,00%

	ES
	Spain
	276
	0
	0,00%

	FI
	Finland
	4
	0
	0,00%

	FR
	France
	80
	0
	0,00%

	GR
	Greece
	37
	0
	0,00%

	HR
	Crotia
	52
	0
	0,00%

	HU
	Hungary
	135
	0
	0,00%

	IT*
	Italy
	682
	17
	2,49%

	LT
	Lithuania
	8
	0
	0,00%

	LV
	Latvia
	1.720
	0
	0,00%

	MT
	Malta
	1
	0
	0,00%

	NL
	Netherlands
	1
	0
	0,00%

	PL*
	Poland
	20.867
	272
	1,30%

	PT
	Portugal
	48
	0
	0,00%

	RO*
	Romania
	5.072
	1.662
	32,77%

	SI
	Slovenia
	123
	0
	0,00%

	SK*
	Slovakia
	240
	238
	99,17%

	Total
	30.599
	2.246
	


* These countries form our subsample, Experienced Countries.
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CPV codes of the pharmaceutical and medicinal products
	33600000-6
	Pharmaceutical products.

	33610000-9
	Medicinal products for the alimentary tract and metabolism.

	33611000-6
	Medicinal products for acid related disorders.

	33612000-3
	Medicinal products for functional gastrointestinal disorders.

	33613000-0
	Laxatives.

	33614000-7
	Antidiarrhoeals, intestinal anti-inflammatory/anti-infective agents.

	33615000-4
	Medicinal products used in diabetes.

	33615100-5
	Insulin.

	33616000-1
	Vitamins.

	33616100-2
	Provitamins.

	33617000-8
	Mineral supplements.

	33620000-2
	Medicinal products for the blood, blood-forming organs and the cardiovascular system.

	33621000-9
	Medicinal products for the blood and blood-forming organs.

	33621100-0
	Antithrombotic agents.

	33621200-1
	Antihaemorrhagics.

	33621300-2
	Antianaemic preparations.

	33621400-3
	Blood substitutes and perfusion solutions.

	33622000-6
	Medicinal products for the cardiovascular system.

	33622100-7
	Cardiac therapy medicinal products.

	33622200-8
	Antihypertensives.

	33622300-9
	Diuretics.

	33622400-0
	Vasoprotectives.

	33622500-1
	Antihaemorrhoidals for topical use.

	33622600-2
	Beta-blocking agents.

	33622700-3
	Calcium channel blockers.

	33622800-4
	Agents acting on the renin-angiotensin system.

	33630000-5
	Medicinal products for dermatology and the musculo-skeletal system.

	33631000-2
	Medicinal products for dermatology.

	33631100-3
	Antifungals for dermatological use.

	33631110-6
	Salicylic acids.

	33631200-4
	Emollients and protectives.

	33631300-5
	Antipsoriatics.

	33631400-6
	Antibiotics and chemotherapeutics for dermatological use.

	33631500-7
	Corticosteroids for dermatological use and dermatological preparations.

	33631600-8
	Antiseptics and disinfectants.

	33631700-9
	Anti-acne preparations.

	33632000-9
	Medicinal products for the musculo-skeletal system.

	33632100-0
	Anti-inflammatory and antirheumatic products.

	33632200-1
	Muscle relaxants.

	33632300-2
	Antigout preparations.

	33640000-8
	Medicinal products for the genitourinary system and hormones.

	33641000-5
	Medicinal products for the genitourinary system and sex hormones.

	33641100-6
	Gynaecological anti-infectives and antiseptics.

	33641200-7
	Other gynaecologicals.

	33641300-8
	Sex hormones and modulators of the genital system.

	33641400-9
	Contraceptives.

	33641410-2
	Oral contraceptives.

	33641420-5
	Chemical contraceptives.

	33642000-2
	Systemic hormonal preparations, excl. sex hormones.

	33642100-3
	Pituitary, hypothalamic hormones and analogues.

	33642200-4
	Corticosteroids for systemic use.

	33642300-5
	Thyroid therapy medicinal products.

	33650000-1
	General anti-infectives for systemic use, vaccines, antineoplastic and immunodulating agents.

	33651000-8
	General anti-infectives for systemic use and vaccines.

	33651100-9
	Antibacterials for systemic use.

	33651200-0
	Antimycotics for systemic use.

	33651300-1
	Antimycobacterials.

	33651400-2
	Antivirals for systemic use.

	33651500-3
	Immune sera and immunoglobulins.

	33651510-6
	Antisera.

	33651520-9
	Immunoglobulins.

	33651600-4
	Vaccines.

	33651610-7
	Diphtheria-pertussis-tetanus vaccines.

	33651620-0
	Diphtheria-tetanus vaccines.

	33651630-3
	BCG vaccines (dried).

	33651640-6
	Measles-mumps-rubella vaccines.

	33651650-9
	Typhus vaccines.

	33651660-2
	Influenza vaccines.

	33651670-5
	Polio vaccines.

	33651680-8
	Hepatitis B vaccines.

	33651690-1
	Vaccines for veterinary medicine.

	33652000-5
	Antineoplastic and immunomodulating agents.

	33652100-6
	Antineoplastic agents.

	33652200-7
	Endocrine therapy medicinal products.

	33652300-8
	Immunosuppressive agents.

	33660000-4
	Medicinal products for the nervous system and sensory organs.

	33661000-1
	Medicinal products for the nervous system.

	33661100-2
	Anaesthetics.

	33661200-3
	Analgesics.

	33661300-4
	Antiepileptics.

	33661400-5
	Anti-Parkinson medicinal products.

	33661500-6
	Psycholeptics.

	33661600-7
	Psychoanaleptics.

	33661700-8
	Other nervous system medicinal products.

	33662000-8
	Medicinal products for sensory organs.

	33662100-9
	Ophthalmologicals.

	33670000-7
	Medicinal products for the respiratory system.

	33673000-8
	Medicinal products for obstructive airway diseases.

	33674000-5
	Cough and cold preparations.

	33675000-2
	Antihistamines for systemic use.

	33680000-0
	Pharmaceutical articles.

	33681000-7
	Teats, nipple shields and similar articles for babies.

	33682000-4
	Rubber tiles.

	33683000-1
	Rubber cushioning.

	33690000-3
	Various medicinal products.

	33691000-0
	Antiparasitic products, insecticides and repellents.

	33691100-1
	Antiprotozoals.

	33691200-2
	Anthelmintics.

	33691300-3
	Ectoparasiticides, incl. scabicides, insecticides and repellents.

	33692000-7
	Medical solutions.

	33692100-8
	Infusion solutions.

	33692200-9
	Parenteral nutrition products.

	33692210-2
	Parenteral feeding solutions.

	33692300-0
	Enteral feeds.

	33692400-1
	Perfusion solutions.

	33692500-2
	Injectable solutions.

	33692510-5
	Intravenous fluids.

	33692600-3
	Galenical solutions.

	33692700-4
	Glucose solutions.

	33692800-5
	Dialysis solutions.

	33693000-4
	Other therapeutic products.

	33693100-5
	Toxins.

	33693200-6
	Nicotine substitutes.

	33693300-7
	Addiction treatment.

	33694000-1
	Diagnostic agents.

	33695000-8
	All other non-therapeutic products.

	33696000-5
	Reagents and contrast media.

	33696100-6
	Blood-grouping reagents.

	33696200-7
	Blood-testing reagents.

	33696300-8
	Chemical reagents.

	33696400-9
	Isotopic reagents.

	33696500-0
	Laboratory reagents.

	33696600-1
	Reagents for electrophoresis.

	33696700-2
	Urological reagents.

	33696800-3
	X-ray contrast media.

	33697000-2
	Medical preparations excluding dental consumables.

	33697100-3
	Enema preparations.

	33697110-6
	Bone reconstruction cements.

	33698000-9
	Clinical products.

	33698100-0
	Microbiological cultures.

	33698200-1
	Glands and their extracts.

	33698300-2
	Peptic substances.
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	YEAR
	Number of Procurements
	Percentages (%)

	2012
	  8,061
	 26.34

	2013
	11,610
	 37.94

	2014
	10,928
	 35.71

	Total
	30,599
	100.00
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List of Main Activities
	Health
	Culture and Religion

	General Public\Services
	Environment

	Economic and Financial Affairs
	Public Order and Safety

	Education
	Social protection

	Defence 
	Recreation

	Housing and Community Amenities 
	Other

	Not Specified
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	Summary Statistics (Experienced Countries)

	Variable
	Description
	Obs.
	Mean
	Std. Dev.
	Min
	Max

	EA
	Binary Variable
	26990
	.0832
	.2762
	0
	1

	NumberOffers
	In Numbers
	26990
	3.2355
	4.0923
	1
	303

	RR
	In Percentages
	26990
	.2127
	.2402
	0.00
	1.00

	EVE
	In Euros
	26990
	135174.10
	7346485
	.67
	1.15e+09

	TFV
	In Euros
	26990
	83396.02
	5914190
	.01
	9.67e+08

	WFA
	Binary Variable
	26990
	.0013
	.0365
	0
	1
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	OLAP Cubes

	
	OFFERS
	MEAN
	N

	R
	1,00
	,1369
	8831

	
	2,00
	,1837
	7099

	
	3,00
	,2061
	5173

	
	4,00
	,2348
	3178

	
	5,00
	,2489
	1885

	
	6,00
	,2997
	1193

	
	7,00
	,3506
	694

	
	8,00
	,3583
	458

	
	9,00
	,3551
	183

	
	10,00
	,3872
	108

	
	11,00
	,4197
	66

	
	12,00
	,1027
	80

	
	13,00
	,0000
	418

	
	14,00
	,1634
	32

	
	15,00
	,0670
	580

	
	16,00
	,3602
	46

	
	17,00
	,5896
	44

	
	18,00
	,0000
	5

	
	19,00
	,5355
	34

	
	20,00
	,0000
	12

	
	21,00
	,5743
	58

	
	22,00
	,2894
	101

	
	23,00
	,0606
	65

	
	24,00
	,0000
	155

	
	25,00
	,9693
	19

	
	27,00
	,0014
	13

	
	31,00
	,0033
	1

	
	34,00
	,4895
	53

	
	51,00
	,2038
	1

	
	53,00
	,0383
	1

	
	72,00
	,4783
	1

	
	78,00
	,5333
	1

	
	80,00
	,8385
	1

	
	95,00
	,0094
	1

	
	125,00
	,0728
	3

	
	160,00
	,0000
	1

	
	230,00
	,0000
	1

	
	303,00
	,0180
	1

	
	716,00
	,1157
	1

	
	726,00
	,1474
	1

	
	983,00
	,1969
	1

	
	Total
	,1935
	30599
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	Summary Statistics (Italy)

	Variable
	Description
	Obs
	Mean
	Std. Dev.
	Min
	Max

	EA
	Binary Variable
	682
	0.0249267
	0.1560161
	0
	1

	NumberOffers
	In Numbers
	682
	5.196481
	10.23897
	1
	125

	RR
	In Percentages
	682
	0.2041545
	0.2554698
	0.00
	1.00

	EVE
	In Euros
	682
	2270367
	4.42e+07
	2.8
	1.15e+09

	TFV
	In Euros
	682
	1885722
	3.71e+07
	2.8
	9.67e+08



	Italy

	Dependent Variable: Number of Offers

	 
	(0)
	(1)
	(2)
	(3)

	Variables
	
	
	
	

	EA
	-2.7956
	-9.7851***
	-21.2199***
	-26.2454***

	
	(2.5144)
	(2.3891)
	(2.0618)
	(1.6221)

	Constant
	5.2662***
	1.6667
	2.0109
	24.7721***

	
	(0.3970)
	(1.3519)
	(1.1113)
	(2.6787)

	Observations
	682
	682
	682
	682

	R-squared
	0.0018
	0.1878
	0.4550
	0.6728

	Product FE
	NO
	YES
	YES
	YES

	Year FE
	
	NO
	YES
	YES

	Sector FE
	
	
	NO
	YES


Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

	Italy

	Dependent Variable: Reduction Rate

	
	(0)
	(1)
	(2)
	(3)

	Variables
	
	
	
	

	EA
	0.0941
	0.0049
	-0.0878
	-0.1264**

	
	(0.0627)
	(0.0609)
	(0.0630)
	(0.0630)

	Constant
	0.2018***
	0.0707**
	0.0723**
	0.4010***

	
	(0.0099)
	(0.0345)
	(0.0340)
	(0.1040)

	Observations
	682
	682
	682
	682

	R-squared
	0.0033
	0.1525
	0.1820
	0.2084

	Product FE
	NO
	YES
	YES
	YES

	Year FE
	
	NO
	YES
	YES

	Sector FE
	
	
	NO
	YES


Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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	Variable
	Description
	Obs.
	Mean
	Std. Dev.
	Min
	Max

	Electronic Auction
	Binary
	25880
	.0833
	.2763
	0
	1

	Period Between The Dates Dispatch and Application 
	In Days
	25880
	50.4840
	41.3919
	0
	786

	Period Between The Dates Application and Award 
	In Days
	25880
	41.4228
	6.8098
	8
	73

	Period Between The Dates Dispatch and Award 
	In Days
	25880
	91.9068
	44.0690
	8
	828



	Procurements
	Observations
	Period Between Dispatch and Application (In Days)
	Period Between Application and Award (In Days)
	Period Between Dispatch and Award (In Days)

	All Procurements (Average)
	25880
	50.48
	41.42
	91.91

	Procurements with EA (Average)
	2155
	55.35
	44.19
	99.55

	Procurements without EA (Average)
	23725
	50.04
	41.17
	91.21
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	Dependent Variable: Reduction Rate (RR) (Experienced Countries)

	
	(0)
	(1)
	(2)
	(3)
	(4)

	Variables
	
	
	
	
	

	EA
	0.0534***
	0.0634***
	0.0653***
	0.0666***
	0.0656***

	
	(0.0053)
	(0.0063)
	(0.0067)
	(0.0067)
	(0.0068)

	Constant
	0.2083***
	0.1687***
	0.1786***
	0.1747***
	0.1124***

	
	(0.0015)
	(0.0217)
	(0.0228)
	(0.0229)
	(0.0319)

	Observations
	26,990
	26,990
	26,990
	26,990
	26,990

	R-squared
	0.0038
	0.0073
	0.0269
	0.0272
	0.0306

	Country FE
	NO
	YES
	YES
	YES
	YES

	Product FE
	
	NO
	YES
	YES
	YES

	Year FE
	
	
	NO
	YES
	YES

	Sector FE
	
	
	
	NO
	YES


Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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	Dependent Variable: Number of Offers (Experienced Countries)

	 
	(0)
	(1)
	(2)
	(3)
	(4)

	Variables
	
	
	
	
	

	EA
	1.4813***
	-0.8341***
	-1.0686***
	-1.1185***
	-1.2886***

	
	(0.0897)
	(0.1014)
	(0.1071)
	(0.1066)
	(0.1047)

	Constant
	3.1122***
	3.8686***
	4.8154***
	5.3281***
	2.5408***

	
	(0.0259)
	(0.3482)
	(0.3641)
	(0.3623)
	(0.4945)

	Observations
	26990
	26990
	26990
	26990
	26990

	R-squared
	0.0100
	0.1179
	0.1484
	0.1611
	0.1995

	Country FE
	NO
	YES
	YES
	YES
	YES

	Product FE
	
	NO
	YES
	YES
	YES

	Year FE
	
	
	NO
	YES
	YES

	Sector FE
	
	
	
	NO
	YES


Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Appendix 11
	Dependent Variable: Reduction Rate (Experienced Countries)

	
	(0)
	(1)
	(2)
	(3)
	(4)

	Variables
	
	
	
	
	

	NumberOffers
	0.0084***
	0.0089***
	0.0088***
	0.0090***
	0.0090***

	
	(0.0004)
	(0.0004)
	(0.0004)
	(0.0004)
	(0.0004)

	EA
	0.0410***
	0.0708***
	0.0747***
	0.0766***
	0.0772***

	
	(0.0053)
	(0.0063)
	(0.0067)
	(0.0067)
	(0.0067)

	Constant
	0.1823***
	0.1342***
	0.1364***
	0.1268***
	0.0894***

	
	(0.0019)
	(0.0215)
	(0.0227)
	(0.0228)
	(0.0316)

	Observations
	26990
	26990
	26990
	26990
	26990

	R-squared
	0.0239
	0.0276
	0.0459
	0.0469
	0.0496

	Country FE
	NO
	YES
	YES
	YES
	YES

	Product FE
	
	NO
	YES
	YES
	YES

	Year FE
	
	
	NO
	YES
	YES

	Sector FE
	
	
	
	NO
	YES


Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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	Dependent Variable: Winner From Abroad (Experienced Countries)

	 
	(0)
	(1)
	(2)
	(3)
	(4)

	Variables
	
	
	
	
	

	EA
	0.0034***
	0.0032***
	0.0038***
	0.0038***
	0.0034***

	
	(0.0008)
	(0.0010)
	(0.0010)
	(0.0010)
	(0.0010)

	Constant
	0.0011***
	-0.0014
	-0.0030
	-0.0028
	-0.0006

	
	(0.0002)
	(0.0033)
	(0.0034)
	(0.0034)
	(0.0048)

	Observations
	26,990
	26,990
	26,990
	26,990
	26,990

	R-squared
	   0.0007
	0.0047
	0.0590
	0.0590
	0.0659

	Country FE
	NO
	YES
	YES
	YES
	YES

	Product FE
	
	NO
	YES
	YES
	YES

	Year FE
	
	
	NO
	YES
	YES

	Sector FE
	
	
	
	NO
	YES


Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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