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Abstract. This paper presents a selective literature review of research on how electronic procurement tools affect industrial B2B buyer-supplier relationships, and suggests a conceptual framework for studies of the impact of e-procurement on buyer-supplier relationships. Most tension is reported around electronic reverse auctions with large cost reductions on the buyer side and adverse reactions on the supplier side. Implementation of other e-procurement tools has enhanced strategic integration between the customer and the supplier organizations. The literature crystallizes certain aspects of buyer-supplier relationships affected. These are translated into the conceptual model as five B2B relationship attributes: long term, cooperativity, profitability, transparency, and trust.
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1 Introduction

Trade between companies affects the individual employee's life as much as it determines the organization's strategy and structure. The relationship between the company that buys and the company that supplies defines the work situation of the individuals involved on both sides of the transaction. Because the buyer-supplier relationship plays such a central role in business, it means that changing purchasing technology affects the lives of many employees in most industries. The introduction and dissemination of the Internet has led to extensive changes in the business market (B2B) related to procurement in some larger businesses in the private and public sector, not least for the sales function of their suppliers. Purchasing's function is to provide goods and services, raw materials, intermediate products and components to the right quality and time, and at the lowest possible cost. This makes it a crucial part of the value chain. According to Van Weele (2005)
, more than 50% of most companies' costs are incurred by procurement. An industrial company's competitive power is determined by its ability to source material and components at the right prize, quality, and received at the right time. In order to keep or improve its market position it must continiously seek to implement more effective puchasing processes.  
"Web-enabled applications for business-to-business (B2B) procurement are not only expected to reduce the cost of purchasing process but also to alter the activities of purchasing, transform the purchasing process from an operational into a strategic activity, and provide opportunities for improving market coordination by reducing asset specificity and by making additional partners available" Ho, Tai et al. 2008()
. 
However, there is also some tension involved in the introduction of new information technology in procurement. Reports of the commotion electronic reverse auctions has made among some vendors, i.e. Sivertsen (2006)
, illustrates the ability e-procurement systems possess in influencing buyer-supplier relationships. For case studies and other research into the interplay between e-procurement systems and buyer-supplier relationships, a conceptual framework is necessary. This paper suggests such a framework.
In this paper, section 2 describes briefly the historical background of e-procurement, and explains some basic terminology. Section 3 describes how the selective literature review was carried out. Section 4 presents its general findings, while section 5 presents works that form a basis for a conseptual framework. In section 6 the conseptual framework is presented, and section 7 concludes the paper.
2 E-procurement in perspective
Electronic procurement was adopted long before the Internet became available outside research institutions. In the 1980s and the next decade, Material Requirements Planning (MRP) systems evolved into Enterprise Resource Planning (ERP) systems. At the beginning of the 1990s, establishing EDI (Electronic Data Interchange) was a priority for many businesses. Today, Electronic Procurement is frequently defined as the sourcing of goods or services via electronic means, usually through the Internet Schoenherr and Tummala 2007()
. 

The author has experienced slight differencies in how central purchasing terms are used in documents and organizations, and recommends researchers entering an orgnization for the first time to pay attention to how these terms are used. In this paper, Electronic procurement (e-procurement) spans many business activities assisted by electronic means. Procurement covers buying activities as they constitute supply management in industrial organizations. In many organizations, acquisition or buying of services is called contracting, while that of goods is called purchasing. To select a supplier of a service or a component to your product, is named sourcing. A tender is an offer given by a supplier describing prize, product specifications, and relevant terms of delivery and payment. Suppliers may compete to win orders through bidding processes. The most competitive forms of bidding is online electronic reverse auctions (e-RA's). Electronic gathering and disseminating information about suppliers, prizes, quality, and product specifications, is called e-informing.

3 Methodology

Schoenherr and Tummala (2007)
 performed a structured literature review on electronic procurement, finding outlets of articles covering electronic procurement in as much as 80 various journals. They found twelve journals with four or more articles concerning e-procurement, but no dominant journal emerged. Thus, the picture of research on e-procurement is rather fragmented. In order to focus on the customer / supplier relationship it may be useful to first identify what motivates introduction of e-procurement to an organization and the electronic tools implemented to achieve those goals.
As we have seen, the literature on e-procurement is rather fragmented.  The identification of interesting research to the topic of e-procurement's impact on buyer-supplier relationships has been based on inspecting the abstracts from the first pages of Google Scholar (GS) hits on search terms "e-procurement", "electronic procurement", and "electronic reverse auctions". From these selected articles, additional works are identified by citations. Science Direct has been used to supplement the findings from GS.
After searching by these single arguments, a new GS search has been performed by a combined argument "e-procurement buyer supplier". This search was sorted on relevance, and the first 40 abstracts were inspected. Out of these works were read, and citations in these were used to build a picture of the main debates in this field. Finally, a supplementary search on works not older than 2009 was conducted.

The findings were grouped relating to weather they contributed to the understanding of how the different types of e-procurement influence relationships directly or indirectly, or if they contributed more directly to the impact on buyer-supplier relationships and could support the development of a conceptual framework.
4 Review
Several writers advocate e-procurement as a means of added value creation, for instance Presutti Jr (2003)
 and Davila, Gupta et al. (2003)
. Ronchi, Brun et al. (2010)
 identify the six most significant drivers for e-procurement adoption as efficiency, decentralisation, transparency, control, maverick-buying reduction, and supply-base rationalisation. By developing a framework based on rent generation, Knudsen (2003)
 finds that e-procurement tools are fully viable for creating buying-power advantage, moderately viable for utilizing pooling and valuable resources, and marginally viable for creating new business opportunities. He advocates a careful examination of the particular supplier relationship before inplementation of any e-procurement tools, because building on buying-power advantage may result in "arm's-length type supplier relationships, and that might not be wanted as it runs counter to the present progression of having fewer but closer relationships with the suppliers". The industry moves towards a reduced number of suppliers, at the same time with tighter integration with these, as described by Harland (2005)
. This trend was encouraged by Peter Kraljic (1983)
 in his article "Purchasing must Become Supply Management". He sums up strategic implications of the buying organization's purchasing portfolio into exploitation of buyer strength where it is strong, opportunism where it is balanced by supplier strength, and seek diversification where suppliers are in the stronger end. A condenced Kraljic Matrix is presented by Koliousis (2006)
:
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Figure 1: Condenced Kraljic matrix

The horisontal axis measures the value of the input while the vertical the criticality to the supply chain. The text in the boxes indicate what kind of attention management should pay to parts of the purchasing portfolio. Especially the upper right qvadrant encourages long-term supply relationships. A dramatic approach to this is the "Open Books" policy: "The open books approach requires the supplier to open its books to the buying organization to help identify high cost areas, and then work together to reduce the costs in those areas. In such circumstances, the savings generated are often shared. The analysis often will be done by a team representing both the buyer and the supplier, rather than by an individual. This allows for maximum idea generation and feedback. This contrasts to opening the supplier's books for purposes of cost analysis, where the costs are merely verified for reasonableness, rather than improvement. Clearly, such an approach is feasible only in situations where the organizations have a mutual commitment to improvement, as well as a high level of trust. (…) Such an approach is strategic in that it helps the organization be more competitive by continually improving the cost structure of its supply base-and, thus, its own cost structure." Ellram 1996()
. The "Open Books" concept highlights the trend towards further integration between the buying and the supplying organizations and their systems.
In a widely sited article, de Boer, Harink et al. (2002)
 list six forms of e-procurement: e-MRO (goods and services ordered for maintenance, repair, and operating); web-based ERP (enterprise resource planning); e-sourcing; e-tendering; e-reverse auctioning; and e-informing (gathering and distributing purchasing information).
4.1 e-MRO

MRO stands for maintenance, repair, and operating. These goods and services are not put directly into the product that is the output of production process, but are a neccesary part of what a company needs in order to manufacture its products. MRO-goods are often refered to as "indirect goods". For most companies this means that diverse ranges of products are required. Time-consuming "maverick buying" – unstructured acquisition of goods from occational suppliers – is recognized as a problem. AberdeenGroup (1999)
 claims "maverick buying" accounts for on average 30% of all MRO expenditures in most organisations. Thus, the need for structuring MRO purchasing seems to be a driver for e-purchasing and e-MRO.
The diversity of products to be procured in the MRO domain represents an extra challenge to the buyer/supplier relationships. One approach is to transact over the Internet with a single MRO provider who acts as a broker. In turn, the MRO provider interacts on behalf of the company with the relevant suppliers and service providers. Michaelides, Ho et al. (2003)
 compare this model with the traditional MRO purchasing model and a network relationship e-MRO model where multiple buying companies and multiple suppliers are connected via Internet and extranets. They use a simulation approach where the two e-MRO models outperform the traditional MRO on service level scores, and advocate e-MRO based on "collaborative relationships between suppliers and companies where an intermediary or broker assumes supply and replenishment responsibilities to a group of companies often across different sectors". 
4.2 Web-based ERP
ERP systems connected to the Internet can offer e-procurement functionality of all sorts, depending of modules available. The integration with the company's internal transaction handling opens opportunities for decition support in sourcing and buying. Essig and Arnold (2006)
 analyze the possibilities of electronic marketplaces for buyers from an information economics theoretical perspective. They point out there are two information deficits from a buyer's point of view: ex-ante and ex-post. Ex-ante has to do with what should be known to a buyer before the transaction is done, and can be partly mended by intensified information-seeking activities. Ex-post has to do with what happens after the transaction is done, and the buyer uncertainty is harder to minimize. Based on information economics by Darby and Karni (1973)
, the information conserning a purchase can be split into three "qualities":
· Search qualities (known before purchase)

· Experience qualities (known costlessly after purchase)

· Credence qualities (hard to messure even after purchase, involve an element of trust)

In the cases of experience and search qualities in ex-post information, the useful data mostly come out of the internal ERP systems. As a bank of supplier performance data, an ERP system can play a key role in developing sustainable customer / supplier relationships. 
4.3 e-sourcing

The most common definition of sourcing is the process of identifying potential vendors, conducting negotiations with them, and then agreeing supply contracts with these vendors Bartezzaghi* and Ronchi 2005(; P&PC 2013)
. Different models are applied – some sourcing qualify suppliers for bidding in electronic reverse auctions, while others seek strategic partners for integrated supplies and recurring orders. Bartezzaghi* and Ronchi (2005)
 notes from their research into 24 case studies in Italian firms: "It is clear that suppliers do not like e-sourcing tools, auctions in particular, as they constrain their contractual power. The main critical points are related to reduction in margins and the termination of consolidated relationships." The views upon e-sourcing and e-reverse auctioning in particular, are overall more nuanced. Still, there are indeed reported much tension in connection with electronic reverse auctioning. 
4.4 e-tendering

Tendering is the process of making an offer, bid or proposal, or expressing interest in response to an invitation, request for quotation (RFQ), or request for tender. The tender may carry just small amounts of information, basically offered price, but may also describe a number of aspects of the offer linked to quality, delivery, security, risk, timeliness, et cetera. 
To produce a tender is a task for the supplier often involving a number of staff with a variety of skills. From three case studies introducing e-tendering in the construction industry, Lou and Alshawi (2009)
 report "The case studies show that the tender process was not changed to embrace the power of technology, but rather technology was used as a tool to record and accelerate the communication process." The also note that organizations using e-tendering enjoy better efficiency, accuracy and productivity in their tendering activities. Thus, e-tendering seem to improve internal collaboration inside the supplier organization as well as stremlining the communication with the buying organization.
4.5 e-reverse auctioning

Web technology has made it possible for the various major players to establish their own market places where pre-qualified suppliers can submit their offers based on the procurement function’s specifications. Electronic procurement has opened up a suite of new tools for buying organizations. Since the mid-1990s, there have been companies providing computer systems for procurement auctions. Electronic reverse auctions (e-RA) are tools that have achieved a significant position in the computer services world market, and e-RA is probably the e-procurement tool creating the most dramatic changes to buyer/supplier relationships. Suppliers believe they will see more unwelcome prize pressure, while there are reports of large savings for the purchasing organizations. In Norway, e-RAs have been visible only to a small extent, but there are examples of electronic procurement systems based on auction models that did generate significant noise. When the Norwegian Mail Services used e-RA in the procurement process of new cars, there was loud criticism and (partly) a supplier boycott Sivertsen 2006()
.

Studies indicate that when adopting electronic procurement auctions, one can expect savings in time, quality and money. Beall (2003)
 provide a thorough and widely cited study focused on cost savings. They report an average savings of 15%, error reduction between 30% and 90%, and that the procurement cycle can be shortened by up to 90%. In “Reverse auctions – grounded theory from the buyer and supplier perspective” Carter, Kaufmann et al. (2004)
 present the hypothesis that reverse auctions will be viewed more favourably by buyers than suppliers, and differences exist between buyer and supplier perceptions regarding the involvement of each party in ethical improprieties. Jap (2007)
 finds through analysis of 25 quasi experiments involving 125 suppliers that large prize drops (higher savings) through use of e-RAs have a "detrimental effect on the buyer-supplier relationship". Ray, Jenamani et al. (2011)
 support these findings, claiming that e-RAs degrade the buyer-supplier relationship and decreases the supplier's interest to participate in subsequent auctions.
We must assume that the rules of these marketplaces are initially designed in order to strengthen the purchaser’s power in the buyer-supplier relationship. This may easily be percieved as opportunistic behaviour by suppliers experiencing reduced margins and being played out against other suppliers in online e-RA events Carter and Stevens 2007()
. The companies that market e-procurement systems, claim the systems are neutral and only improve / streamline the procurement processes. This view is probably not commonly shared by the supplier side. Bellantuono, Kersten et al. (2012)
 concluded, based on the results of laboratory experiments, that a supplier's objective outcome is affected by the exchange mechanism (e-procurement system), and decreases if auctions are adopted, regardless of the level of complexity, and they advice buyers of complex services/goods interested in enhancing the positive attitude with their counterpart, to adopt negotiations rather than auctions. But in the article "Do all suppliers dislike electronic reverse auctions?" Caniëls and van Raaij (2009)
 examine attitudes to e-RA’s of respondents in 32 countries, and they finally find at least a small group of suppliers that are actually positive. It is very interesting that they also find that the most important variable predicting supplier attitudes is nationality. They find support for the proposition that the more developed the economy of the supplier country, the more negative the supplier's opinion about e-RA's. Their findings may indicate that cultural differences play an important role in the way electronic reverse auctions are perceived and received. A favourable side of e-RA's seen from the supplier's side, is that they may provide a more transparent bidding process Carter, Kaufmann et al. 2004


( ADDIN EN.CITE ; Caniëls and van Raaij 2009)
. The effect on relationships will depend on the extent to which buyers employ the auction as a price weapon, or whether it is primarily as a process improvement tool Smart and Harrison 2003()
.
The buyers may also suspect opportunistic behaviour. Padhi and Mohapatra (2011)
 propose a process control chart method to detect collusion in governmental electronic reverse auctions. The forming of (illegal) cartells is a tempting move for suppliers experiencing deteriorating margins.
4.6 e-informing
"Unlike the previous forms, e-informing is a form of EP that is not directly associated with a step in the basic purchasing cycle-like contracting or ordering. E-informing is the process of gathering and distributing purchasing information both from and to internal and external parties using Internet technology" de Boer, Harink et al. 2002()
. In order for suppliers to enhance order fulfillment performance, buyer and supplier have to share information Ho, Tai et al. 2008()
. Kamath and Liker (1994)
 describe an example how Toyota early on shared its inventory and sales information with its suppliers. Toyota implemented the just in time (JIT) delivery strategy. When the company gave its suppliers access to this type of information, they could plan and coordinate their operations better, and Toyota could coordinate its inventory orders better to achieve the JIT targets.
5 Towards a framework
In an exploratory study of  electronic reverse auctions impact on customer/supplier relationships, Amelinckx, Muylle et al. (2008)
 propose a conceptual model to capture more aspects of introducing electronic procurement:
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Figure 2: Amelinckx, Muylle et al. (2008)
 conceptual model

They identify five initial conditions and three process-influencing factors as they determine the outcome of an e-RA. The outcome can be grouped into financial, operational and strategic results, including buyer-supplier relationships in this latter group. This model seems to apply rather well to the introduction of e-procurement in general, and the model may provide an overarching, conceptual point of departure for further research into the impact of e-procurement on buyer-supplier relationships. However, it is important to bear in mind that current buyer-supplier relationships always also depend on the history of the relationships Ellram 1991()
.
As mentioned above, Essig and Arnold (2006)
 highlights the information deficit problems in procurement from a buyer's perspective. The relationship with the chosen supplier must be based on a combination of knowledge and trust. They observe that different e-procurement tools play distinguishable roles supporting the informations needs of procurement decitions. 
Their procurement information model is presented in a matrix (slightly reorganized from their article):
	
	Search qualities
	Experience qualities
	Credence qualities

	Ex-ante information seeking
	e-sourcing

e-tendering

e-reverse auctioning

e-informing
	e-sourcing

e-tendering

e-reverse auctioning

e-informing
	e-sourcing

e-tendering

e-informing

	Ex-post information validation
	ERP
	ERP

e-informing
	e-informing


"Experience and credence qualities cannot be examined before the purchase decition is made. As a consequence of uncertainty and imperfect markets, buyers must use information substitutes.  An example is the ex-post validation information from a previous successful transaction with the supplier. Additionally, references from other customers can be accessed through the Internet." Essig and Arnold 2006()
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Figure 3: Essig and Arnold (2006)
 supply pyramid

Looking at the e-procurement function as a whole, Wagner and Essig (2006)
 find that the impact of electronic commerce on supplier relationships may move the relationships towards deeper partnerships in the case of high-involvement procurement objects, where most organizations already emphasize long-term partnerships. When low-involvement procurement objects are involved, the picture is somewhat more complicated. The relationships may move towards a more adversarial status, but introduction of electronic catalogues may move relationships in the opposite direction.

From the above we can point out that buyer-supplier relationships are affected by which and how e-procurement tools are involved, and that there is an important axis formed by the character of the goods or services to be procured. In one end non-strategic purchases of comodities and MRO goods are placed, while strategic one-source components are to be found at the other end. Thus, a conceptual framework should consider the types of goods or, perhaps even better, the types of e-procurement systems to handle these.

Most tension is created by introduction of electronic reverse auction tools, but even these are not universally disliked by suppliers because they introduce transparency and leveled competition into some business environments. Efficiency and cost savings are important benefits buying organizations pursue when they introduce e-procurement, but expectations are not always met. In procurement and sourcing in particular, the information deficit can be narrowed by e-procurement tools, but credence qualities or trust are still important attributes to a buyer-supplier relationship. Several e-procurement tools enhance cooperation and integration with strategic suppliers, building long-term business relationships. However, there are much research to be done on the impact of e-procurement tools to B2B buyer-supplier relationships. In the next chapter a suggested conseptual framework for such research is briefly presented.
6  Suggested conseptual framework
The idea behind the suggested framework is that the information qualities are the basic motivation for the e-purchasing tools, which in turn influence the customer/supplier (buyer-supplier) relationship, characterized by the five attributes. The framework is based on the perception of a buyer-centered collection of e-purchasing software where our view is a one-to-many relationship between one customer organization and severeal, sometimes competing, suppliers. This can be seen as a subset of all B2B buyer-supplier relationships where e-purchasing tools are used. A supplier will in most cases supply more than one customer, and the e-purchasing systems may be controlled by 'neutral' third parties or by the suppliers themselves. The chosen framework perspective is still relevant for a huge part of industrial purchasing where the buying organizations are larger and have bigger finacial muscles than their main suppliers. 

A transaction, ex-ante and ex-post, depends on information with search, experience, and credence qualities. The e-purchasing tools facilitate information handling where these qualities must be reflected to decision makers and thus shape the buyer-supplier relationships.
A B2B buyer-supplier relationship can be caracterized by five attributes:
· Long term – if it is intended to last for years, or is adverse

· Cooperativity – to what extent customer and supplier work together to bring forward the goods og services purchased

· Profitability – both parts in a relationship must see economical incentives to continue

· Transparency – to what degree buyer and supplier can see cost structures, selection procedures and other crucial information on each other's realms, not neccesarily symmetrically

· Trust – the credence qualities of the relationship

These five attributes are derived by collecting and interpreting considerations the research authors are occupied with, done as a qualitative approach to suggest what to examine while impacts on buyer-suppier relationships are studied.
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Figure 4: Conseptual framework of the impact of e-purchasing on industrial buyer-supplier relationships.

The long term relationships relate much to the status as strategic supplier and buying organizations' strive towards reducing the number of suppliers while keeping a closer relationship with those left. When it comes to comodities and MRO the reltionships are usually more adverse. Cooperation integrates links in the supply chain, and makes components arrive and fit more precisely to production needs. Purchasing is in its nature inclined to bring costs down, and many e-procurement tools support this to an extent where suppliers are reacting adversively, because this is perceived as opportunistic behaviour, and challenges the suppliers' profit margins. While the suppliers can suspect opportunism, the customers can suspect collusion between suppliers. Keeping buying processes and books transparent, trust can be enhanced and B2B relationships be strengthened.
7 Conclusion

Electronic procurement has changed how industrial B2B relations between buyer and seller is shaped. The introduction of new electonic tools affects the power balance and ways selection and negotiations are conducted. There is no reason to believe that we are at the "end of the line" of changes to how we perform industrial purchasing. On the contrary, many organizations have only adopted e-procurement tools to some degree, and we must expect there is still some mirroring  going on – transfer of routines and system architecture from old system to new without changing the structure Henderson and Clark 1990(; Hanseth, Bygstad et al. 2012)
.  The research literature reports of significant cost savings for purchasing organizations adopting aggressive e-procurement tools, in particular electronic reverse auctions. This has caused some adversity among suppliers, which can be seen as a negative side-effect – experienced reflexivity Hanset, Jacucci et al. 2006()
 that has caused a boomerang-effect deteriorating the buyer-supplier relationships. Another  not so common side-effect is some suppliers' positive experience of e-RA's as a level playfield providing a transparent selection process in countries where there is a transparency deficit in the business culture. The business trend towards fewer, more strategic suppliers is supported by e-procurement tools that enhance the integration and cooperation between customer organizations and their most important suppliers.
On this basis a conceptual framework is proposed for studying the impact of electronic procurement on industrial buyer-supplier relationships. The three information qualities - search qualities, experience qualities, and credence qualities – are reflected in the way e-procurement tools are shaped. The five attributes of a buyer-supplier relationship – long term, cooperativity, profitability, transparency, and trust – are affected by how the different e-procurement tools are designed and utilized. This conceptual framework may be used as a lens for further studies of these phenomena.
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