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ABSTRACT

Business-to-Business E-Marketplaces: A Tool for Enhanced Performance.
Airlines are experiencing increased competitive pressures. It is claimed Business-to-Business B2B e-Marketplaces optimise business procurement processes and add significant value in airlines’ supply chains. This research demonstrates that E-Marketplaces have secured a relatively rate of adoption, with 65% of airlines having used an e-Marketplace of some sort and 25% being financially involved in terms of ownership. 

The intense competitive pressures facing airlines and the indications of market saturation in the Western European short haul market will place increasing emphasis on realising incremental cost savings and efficiency gains. This research suggests e-Marketplaces are such a tool for improving overall performance.
Introduction: Pressures to Contain Costs in a Volatile Business Sector

The last fifteen years have witnessed unprecedented changes in the air transport industry in Western Europe in the wake of regulatory reform introduced at national and European Union level (Doganis, 1994; Button et al, 1998).  These changes have many parallels with experience in the United States ever since the US Deregulation Act of 1978.  In the short haul market the greatest manifestation has been the emergence of so called Low Cost Carriers (LCC’s) or no-frills carriers. The terrorist attack on the US on September 11, 2001 had major adverse impacts on the airline and tourism industries. Unfortunately for the full service networks carriers (FSNC’s) the 9/11 atrocity occurred at a time when the low cost carriers in Europe were gaining enhanced strength in the market for short haul and domestic traffic. 

Many of the aspects of the no frills operating model are not in themselves new.  LCC’s use the same aircraft that are available to other carriers, and face the same fuel costs. Moreover, it has long been known that high utilisation and simplified fleets reduce costs.  The LCCs’ focus on reducing costs and simplifying operations has resulted in a changed approach to issues such as fleet operation and renewal, airport operations, and sales techniques. No-frills carriers have combined these various factors into a business model that initially at least appeared radically different from that of traditional scheduled airlines. However, their ability to abstract market share and grow the volume of travel by focusing on reducing costs and fares, and achieving high levels of efficiency and productivity, has forced other airlines to change the way they operate and seek out similar efficiencies, so as to be able to compete. 

The FSNC’s after a very slow start began to respond and while losing out on many sectors have begun to adopt strategies suggesting thus far and no further. Thus there is increasing convergence between business models of the LCC’s , FSNC’s and other more traditional operators. 

While LCC’s have brought a very different philosophy and business model into the European airline sector that has forced traditional airlines to change their own business models, the indications of saturation in the existing market points to ever increasing pressure to reduce costs rather than depend upon market growth to sustain profitability in existing short haul markets. Moreover, research on economies of scale among airlines suggests that above a certain, very low level, economies of scale do not exist to a significant extent (Caves et al, 1984; Gillen et al, 1985; Encaoua, 1991; Bruning, 1991). 

It is against this uniquely volatile background that the competitiveness of carriers has become the focus of intense interest and speculation. According to Porter (1980) the achievement of overall cost leadership, requires the purposive pursuit of efficient-scale facilities, tight control of overheads, and effectiveness in all functional (and therefore cost) areas. However, the extent to which the FSNC can respond in the long term to LCC’s will depend as much on cost control as on their marketing and selling process. 

  .  

Maintenance costs are one of the few major expenses within airline control. Despite the frenzy of competition in the market for passengers’ aircraft, maintenance is an aspect of airline operations where trust, co-operation and sharing of best practice can be found. Safety has been the catalyst for airline engineering departments to co-operate whilst their marketing departments will not and are never likely to. Maintenance is something that even the fiercest of airline rivals will collaborate on.  This willingness to cooperate in areas demanding the highest of safety standards is in marked contrast to other areas of operation. Yet both categories of activities involved extensive and expensive outlays on materials, equipment and consumables. The cost of material input as a whole accounts for about between 35% up to 57% of total costs for airlines (Oum, 1997). 

This raises the question of the impact of cooperation and competition in buying and selling of parts and materials, and purchase of other outsourced faculties/services. In addition, the integration of the in-flight supplies and catering supply chain is a complicated business involving a multitude of suppliers and other variables. Linking the members of the in-flight supply chain to each other as well as to airlines is highly complex. In a situation of a sudden radical change in plans communications have to be made to a large number of service providers and suppliers. Being able to quickly adapt to the changes in the industry's economic environment and thus quickly implement changes necessary translates to significant savings for an airline. Furthermore, an airline with a global network of destinations and global stations often bears the problem of high inventory levels of in-flight materials and equipment as in certain situations airlines cannot rely on their suppliers. Geographical dispersal of operations, a variety of suppliers and manual communication processes all increase the risk that airline operations may not happen as planned. 

Spare parts, fuel catering and other recurrent non labour costs are important contributors to the overall cost base of airlines. Suppliers of aviation parts, components and other products are often widely distributed geographically and the specialised and complex nature of aviation parts and products makes it difficult for a buyer to locate and acquire a desired part or product that may be needed urgently. Traditionally, most orders for aviation parts or products have been handled through internal, paper-based processes that require manual processing by purchasing managers and manual order tracking, billing and reporting across departments within an organisation. Recent developments in Information Communications Technology (ICT) suggest potential benefits to be gained from greater cooperation: E-Marketplaces could provide a tool for increasing efficiency (Laseter et al., 2001). How far does this extend in what is probably one of the most volatile industries in the world certainly within the wider transport industry? It is this context that provides the stimulus for the research reported in this paper on the role of Virtual Business-to-Business Marketplaces (B2B) in the airline sector.

B2B e-Marketplaces and their potential for improving competitiveness

Virtual B2B e-Marketplaces, enabled by ICT, represent an innovation that spans firm and industry boundaries while creating value through new exchange mechanisms, unique transaction methods, and new forms of collaborations among firms (Büchel and Raub, 2002; Rasheed and Geiger, 2003; Van Tulder and Mol, 2002). Information itself is turning into a critical factor in the creation process of competitive advantage in firms (Vanharanta and Breite, 2003). In terms of e-Marketplaces, value added in this respect is the benefit amassing to parties involved. Some key determinants identified are market reach, lower prices, lower process and operations cost, industry best practices and market value, in conjunction with existing determinants such as industry structure and firm strategy (O’Reilly and Finnegan, 2002). In some cases, buyers may have great difficulties finding suppliers with suitable parts and total cost of ownership prices (e.g. Carr and Ittner, 1992; Ellram, 1993). This is especially true in AOG (aircraft on ground) situations in the airline industry. 

To date, most research on B2B e-Marketplaces has focused on analysing its operating benefits. Limited research has been conducted to examine and understand e-Marketplace adoption drivers such as increasing business pressures, joint procurement capabilities, organisational restructuring as well as performance related factors. It is this context, which provides the background for the survey evidence reported below.

The potential value creation capabilities of B2B e-Marketplaces cannot be investigated without taking into account links between theories of competitive advantage and ICT as well as the specific industry related drivers. Furthermore, e-Business (and its subset e-Commerce) and its potential for value creation and sustained competitive advantage has been the focus of recent research work (Amit and Zott, 2001; Lee, Cho and Lee, 2002; Phan, 2003; Rasheed and Geiger, 2003; Zott, Amit and Donlevy, 2000).  Another theory that describes sources of value creation and competitive advantage is transaction cost theory (Christiaanse and Markus, 2003; Williamson, 1983). The strategic network theory extends transaction cost theory to explain the emergence of long term relationships between firms in terms of the reduced transaction costs enabled by network collaboration (e.g. Jarillo, 1988; Miles and Snow, 1984).  Gengatharen and Standing (2004) note that research on adoption of ICT and e-Commerce employ a variety of other theories and models such as the diffusion of innovation theory (Rogers, 1995), the technology acceptance model (e.g. Davis, 1989), the theory of planned behaviour (e.g. Ajzen, 1985), the structuration theory (e.g. Giddens, 1994), the stage theory (e.g. Markus, 1987) or the institutional theory (e.g. Grewal et al., 2001).

The literature and evidence on B2B e-Marketplaces is mainly based on the electronic markets hypothesis (e.g. Bakos, 1991; Bakos, 1997; Malone et al., 1987). Studies from a DOI (Diffusion of Innovation) perspective (Rogers, 1995) and IOE (Innovation Organisational Environmental) viewpoint (Tornatzky and Fleischer, 1990) are rather rare (e.g. Hadaya, 2004; Koch, 2002; Lee and Clark, 1996). This is surprising, as there is a wide body of knowledge about adoption drivers for EDI and B2B e-Commerce. In fact, the grouping of explanatory variables into three clusters, the environmental, the technological and the organisational is a familiar and accepted model in adoption and diffusion literature in IOS. 

In the case of the airline industry, however little evidence is available on adoption of developments in B2B e-Marketplace by airlines and their partners/suppliers.  The research findings reported in this paper focus on the process drivers affecting and e-Procurement through e-Marketplaces and performance indicators, encompassing maintenance and engineering goods and services, fuel, catering and cabin services, airport support services as well as general procurement in the airline industry.  The research seeks to establish the relationship between the extent of adoption of innovations by different sectors of the industry and  the (Business) Environment, Technological Context, Procurement and Buying Power context and Performance.
Research Hypotheses and Survey Objectives

B2B opportunities may prove to have more impact than Business to Customer B2C in the airline industry. With B2B, both the online penetration and the value retained by the airlines are expected to be at least twice the level realised by developments in B2C exchanges (Airline Business, 2000). However, which types of airlines are taking advantage of this value proposition and have implemented B2B e-Marketplaces in their daily routine? What are the major e-Marketplace adoption enablers and process drivers? What is the effect on overall performance indicators? These questions give rise to identification of the following key issues:

·    Business Environment and Firm Context. 
· Technological Context.
· Procurement and Buying Power.

· Airline Performance.
These same questions provide the context for the hypotheses and empirical research reported below.

Business Environment and Firm Context. 
Kimberly and Evanisko (1981) have found a positive relationship between competition and innovation adoption. As more competitors become e-Marketplace capable firms, they may be more inclined to adopt an e-Marketplace in order to maintain their own competitive position. Nelson and Shaw (2005) found that in the current business climate (where co-opetition is evolving towards the industrial group level) perceived pressure on a firm to adopt IOS standards is felt from the entire industry. This suggests that e-Marketplace adoption of by is positively related airlines external competitive pressure.

Firm scale, technology, customers served, or products and services in terms of price, features, quality, among other dimensions can help identifying strategic business types (Gulati et al., 2000). Strategic group boundaries are difficult for firms to cross and can be used to differentiate firm behaviour and performance within industries (Cool and Schendel, 1988). It is possible to identify generic airline strategies and groupings, i.e. full service airlines, charter airlines, regional airlines and low cost airlines. It is vital to explore which types and size of airlines are more likely to adopt e-Marketplaces. This would suggest that the use of e-Marketplaces should be highly dependent on an airline’s strategic classification and that use of B2B e-Marketplaces is related to airline size.

Technological Context. 

E-Marketplaces constitute technological innovations with a unique paradigm, owing to significant complementarities which extend to e.g. ICT infrastructure, organisation or   know how of employees. Therefore, it can be expected that the adoption of e-Marketplaces provides positive externalities to the adoption of other e-Business technology in a firm (Koellinger and Schade, 2003). It is worth exploring whether or not the overall ICT sophistication of an airline and the number of Internet services used (e.g. online request for quotations, search for new suppliers) impact its e-Marketplace adoption decision. 

Procurement and Buying Power. 

Collective buying power can be increased by a consolidated customer base. Airlines were one of the first industries to adopt the concept of strategic alliances. Oum, Park and Zhang (Oum et al., 2000) define 11 areas of joint or co-ordinated activities, including joint maintenance and joint procurement of fuel or other supplies. E-Marketplaces facilitate collaborative supply networks (Christiaanse and Kumar, 2000). It could be anticipated that airlines involved in alliances or other sorts of partnerships have a higher level of B2B e-Marketplace use than airlines that are not involved in alliances or other sorts of partnerships, and whether it is related to the extent of resource and information sharing. Furthermore it could be hypothesised that airlines involved in joint procurement exploit e-Marketplaces more than airlines that are not involved.

According to Patterson et al. (2003), some studies suggest a centralised organisational structure encourages technology adoption while others have shown negative relationships (Gatignon and Robertson, 1989). Pierce and Delbecq (1977) suggest centralisation may reduce conflict between organisational units and foster innovation adoption. This and related insights suggest that e-Marketplace implementation is dependent upon an airline’s procurement organisation strategy, and the adoption of e-Marketplaces is positively related to a decrease in the number of suppliers.

Airline Performance. 

The worldwide market for aviation parts and products is highly fragmented. Buyers may spend a significant amount of time using conventional media to complete procurement processes. Airline operators also perceive difficulties in parts demand forecasting because of the sporadic nature of demand for aircraft maintenance parts (Clarke, 1998). It can be anticipated that B2B e-Marketplace adoption has the potential to add value to procurement by disintermediation, reduction of search costs and time efficiency enhancements, increased transparency of the supplier base, or reductions in inventory or product purchasing prices. These were investigated on the basis of two additional hypotheses; e-Marketplace adoption is positively related to the overall performance and satisfaction with the procurement practices of an airline; and use of e-Marketplaces has a positive effect on a reduction of purchase order costs of an airline.  There are also claims that the use of e-Marketplace has a positive effect on airline performance (e.g. increase in passenger numbers, turnover). This was investigated by examining the relationship between purchasing process costs and in procurement product prices and the investment costs for the use of e-Marketplaces the relationship between use of e-Marketplaces and an airline’s overall business performance. 

Survey Design and Sample Characteristics

The data collection on which this research is based was carried out via two questionnaire surveys distributed to a sample of 300 senior purchasing staff of international passenger airlines of different types and sizes as well as to the total population of 26 aviation e-Marketplace portals. For the airline survey, stratified random sampling was employed. The sub sample targets were set for four business types based on airline fleet size. 75 airlines were selected randomly in each stratum. 

The survey instruments sought the following data: 

· General information about the airline company (number of employees, fleet structure, involvement in alliances/partnerships, strategic orientation),

· General procurement information (e.g. use of Internet in procurement), 

· The use of e-Marketplaces (e.g. use and ownership, obstacles vs. advantages, preferred e-Marketplace models), and 

· Perceived/reported benefits of e-Marketplaces (e.g. savings through e-Marketplaces). 

The survey instruments employed closed, closed multiple and open ended questions with extensive use of Likert and related scales. 
For the e-Marketplace survey, out of the 26 e-Marketplace identified 17 responded. For the airline survey, 88 responses were received (a response rate of 29.3%). This response rate is in line with other commercially sensitive studies in the airline industry (see for example Warnock-Smith and Potter, 2005; Fry,  Humphreys and Francis, 2005; or for research on the role of e-Marketplaces in supply chain management Eng, 2004). Sheehan (2001) reported a mean response rate of 36.83%. 

The sample profile is made up as follows: less than 10 aircraft (18%), from 10 to 20 aircraft (23%), from 21 to 50 aircraft (29%), 51 or more aircraft (30%). Full service and regional airlines are projected to have a 60% total airline market share in comparison to 15% for charter airlines and 25% for low cost airlines within the next five years. In the sample the following strategy distribution occurred: regional airlines (12%), full service airlines (44%), charter airlines (22%) and low cost airlines (22%). The sample, albeit modest in size, can be considered as broadly representative of the population. 

Key Findings and Carrier differences

Business Environment and Firm Context 
The survey data confirms that regional, scheduled and charter airline groups experience highly competitive pressures to reduce their cost levels.  While low cost airlines reported a slight increase in passenger numbers and overall profits, regional scheduled and charter airlines are tending to experience an overall decline in performance. Interestingly, low cost airlines tend to report lower competitive pressures from their business context. The extent to which the increased competitive pressures are related to an increased e-Marketplace adoption was also investigated.  The results reveal that there is no significant relationship. 

Overall, 65% of airlines report using e-Marketplaces in procurement operations. Full service airlines demonstrate the highest rate of e-Marketplace adoption at 82%, followed by low cost airlines with 79%, regional airlines with 50% and finally charter airlines with 27%. These differences are statistically significant. 

Low cost airlines exhibit a low financial involvement in ownership of e-marketplaces, but high adoption rates. Low cost airlines avoid all unnecessary risks, try to be as flexible as possible and tend to outsource anything but their core business activities. Charter airlines show the least interest in using an e-Marketplace. This might be attributed to the fact that a large proportion of them are vertically integrated in tourism companies that dictate decisions in strategic procurement. 

In terms of commodities, airlines within strategic groupings show no highly significant differences in the extent of use of e-Marketplaces. Across all strategic groupings e-Marketplaces tend to play a major role in the procurement of spares and repairs, followed by general supplies. In contrast GSE, catering and in-flight supplies, fuel, maintenance services and interiors are procured only to a certain extent through e-Marketplaces (see figure 1). E-Marketplace links to airframe manufacturers and spare parts dealers are evident to some extent.

Insert “figure 1” here

The use of e-Marketplaces clearly increases with the total number of employees, the number of employees in purchasing and fleet size. A tendency for airlines with over 1500 employees to exhbit a greater propsentivy to use e-Marketplaces was identified. Airlines with a fleet of more than 170 aircraft report using e-Marketplaces more extensively in the area of catering and in-flight supplies (see figure 2).  Links to airframe manufacturers and spare parts dealers exhibit greater use by larger airlines. However, for spares and repairs, and GSE airlines with a fleet from 51 to 170 aircraft make higher use of e-Marketplaces.

Insert “figure 2” here
Technological Context. 

Overall e-Marketplace adoption was found to correlate with airline ICT sophistication. However, while a significant relationship between the implementation of an e-Marketplace and overall ICT sophistication for bigger airlines was established this relationship could not be confirmed for small airlines. In terms of airline strategy and business models only in the case of Low Cost carriers could a relationship between e-Marketplace adoption and ICT sophistication be firmly established. 

The survey also confirmed technology competence as an e-Marketplace adoption driver for airlines.  Overall a very significant relationship was identified between adoption of e-Marketplaces and the number of Internet services used. This was found to apply to both small and large airlines. In the case of LCC’s and charters this relationship is significant. In contrast no significant relationship exists for regional airlines and FSNC’s. The findings coincide with the view of Barratt and Rosdahl (2001), who regard the use of customised services as a key area of technology competence. 

Organisational Procurement Context. 

In the sample, 45% operated a centralised purchasing operation, followed by a decentralised but centrally co-ordinated approach (38%). Only 17% operated in a decentralised purchasing environment.  To ensure the quality necessary and required by many aviation authorities there are very high barriers to entry due to certification requirements for airlines and suppliers. At the top of the value chain the industry has become highly consolidated with almost no competition.  Thus, airlines are unlikely to decrease or increase the number of suppliers in any high value product groups. This was confirmed by the survey.

Joint Procurement and Buying Power. 

The survey results suggest that overall airlines involved in strategic alliances or other partnerships tend to exhibit greater levels of use of B2B e-Marketplaces. This is particularly true of catering/in-flight supplies, spares and repairs, tools and interiors. However, this only applies to airlines with over 1500 employees. Moreover, for the range of business models it was found only in the case of full service carriers. 

Typically strategic alliances are viewed as a source of competitive advantage in the airline industry (Suen, 2002). Surprisingly, the extent of resource and information sharing of individual airlines is not related to e-Marketplace adoption. Thus, the involvement in strategic alliances and e-Marketplaces alone does not necessarily lead to a higher level of resource and information sharing. Perhaps surprisingly, airlines involved in e-Marketplaces do not take advantage of joint procurement tools to a greater extent than non-adopters of e-Marketplaces. 

Airline Procurement Performance Indicators. 

The survey results reveal that e-Marketplaces can reduce search costs. Office supplies and spares and repairs show the greatest potential for saving search costs, followed by tools and ground support equipment (see Table 1). Overall B2B e-Marketplace adoption is positively related to the overall satisfaction and performance of an airline’s procurement management and practices. This applies to the charter market and low cost airlines.  
Insert “Figure 3” here

Materials, spares and repairs represent the commodities that are most frequently procured via e-Marketplaces while fuel tends to be purchased to a much lesser extent via such platforms. Use of e-Marketplaces to facilitate order processes, overall efficiency enhancement and a greater degree of transparency of suppliers is reported for office supplies, followed by the categories of spares and repairs, interiors and tools/GSE. Survey participants see B2B e-Marketplaces as a tool to reduce their inventories in certain categories (e.g. spares and repairs). These inventory reductions have increased the reliance of airlines on suppliers of new, used and overhauled parts and products. This is also true for office supplies and tools/GSE. A limited potential for product price reductions by the use of e-Marketplaces was found for fuel, maintenance services and powerplants.

The survey data confirms that the use of e-Marketplaces has a positive effect on the reduction of purchase order cost. Most respondents also confirmed that the reduction in purchasing process costs and product prices exceed the investment costs for adoption of an e-Marketplace. There is a slight tendency for airlines employing over 1500 employees to achieve higher savings. Additional benefits include the ability to improve and introduce commodity and vendor management, reduce turnaround times, enhance visibility of price changes, and improve spending controls and employee compliance. Despite these apparent benefits from e-Marketplace adoption, use of e-Marketplaces a direct link to the overall airline performance (e.g. increase in passenger numbers, profit) could not be established. 

Conclusions and Future Research Requirements

This paper offers an assessment of the drivers for e-Marketplace adoption in the airline procurement process and the impact on performance attributable to adoption / non-adoption of the technology. The survey findings reflect the volatile environment of both the airline industry and the global economy. Full service and charter airlines in particular report increased pressures to reduce their cost base, in large part due to the increasing presence of low cost airlines in their respective target markets but also because of the wider dynamic business environment in which they currently find themselves.

Financial involvement in or initiation of such e-Marketplaces by airlines is typically very low. Low cost airlines exhibit a low financial involvement in ownership of e-marketplaces, but high adoption rates. Low cost airlines avoid all unnecessary risks, try to be as flexible as possible and tend to outsource anything but their core business activities. Charter airlines show the least interest in using an e-Marketplace.  Full service airlines demonstrate the highest rate of e-Marketplace adoption (82%), closely followed by low cost airlines with only half of regional airlines and barely a quarter of charter airlines adopting their use. Establishing the reasons for these differences warrants further investigation.

Adoption of e-Marketplaces is also highly dependent on the airline size, confirming previous research that larger firms are less subject to knowledge and technology barriers. Furthermore, airlines that are involved in strategic partnerships and alliances and which are sophisticated in the use of ICT systems, are more likely to implement e-Marketplaces. However, airline procurement structures and the extent of joint purchasing do not affect e-Marketplace adoption.  The results have also revealed that e-Marketplace use is positively related to the overall satisfaction with and performance of an airline’s procurement practices. 

The findings suggest that e-Marketplaces do reduce search cost of airlines, mostly in the area of spares and repairs, tools/GSE and office supplies. Other benefits include facilitating order processes, a higher transparency of suppliers, reduced inventories, product price reductions and a reduction in purchase order costs. Commodities where markets are fragmented to a higher extent, such as spares and repairs, tools/GSE or office supplies, are traded on e-Marketplaces to a higher extent than commodities with a rather concentrated supply base. 

In a highly competitive industry undergoing rapid change margins on any individual customer / passenger are continually being squeezed. In sustaining profitability, an increasing focus will need to be on lowering the cost base. The total cost base of a typical airline consists of almost 50% of attributable to material costs. This is arguably a key element of the cost base, which warrants at least as significant attention as total or division employee numbers. E-Marketplaces appear to offer a tool for contributing significantly to the reduction of this element of an airline’s cost base.

Despite their claimed benefits for airlines the development of e-Marketplaces does raise questions concerning the potential anti-trust implications of their operations, including the effects arising from information sharing, Monopsony (Buyer Market Power, exclusion of competitors and exclusivity requirements of some e-Marketplaces. These issues warrant further investigation to establish the overall net benefits arising from growing adoption of e-marketplaces.
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