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Abstract. This article involves a qualitative study of factors impacting the adoption of ICT solutions in the Danish facility management supply chain. The results show that there are a number of drivers and barriers that influence the adoption of ICT solutions in this service sector.  These have been grouped under three major categories: organizational factors including strategic and operational factors; external environmental factors including supplier interdependence and industry characteristics; and technological factors including compatibility and complexity. The study is relevant to researchers concerned with ICT adoption, operations and service management (especially facilities management) as well as operation managers and ICT managers.  
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INTRODUCTION 
Facilities management (FM) is one of the fastest-growing service sectors and one of the major cost-cutting initiatives in the last couple of decades during which the outsourcing of services has become popular (e.g., Rogers, 2005; Ventovuori, 2006). Facilities management customer organizations, therefore, need to ensure that they do not lose sight and control of outsourced services, especially if the supplier becomes dependant on driving up volumes in order to remain profitable - to the detriment of quality and innovation (Rogers, 2005). Therefore the role of supply chains and their management has become increasingly important in the FM sector (Christopher, 2000; Moberg et al., 2003; Rogers, 2005). Simultaneously, Web technologies and related supply chain management systems are being given a central role in supply chain management as they facilitate planning, collaboration and integration of supply chain partners (e.g., Johnson and Whang, 2002; Rudberg et al., 2002), often creating value throughout the supply chain (Meixell, 2006). Previous literature on the adoption of supply chain ICT systems has showed that their  adoption is not an easy process and there are a number of factors that may influence it at both organizational (Jeyaraj et al., 2006) and supply chain levels (e.g., Ranganathan et al., 2004; Reyes et al., 2002). 
This study focuses on the factors impacting the adoption of ICT solutions in support of the operation, management and customer-supplier relationships in the FM supply chain and investigates the following research question: What are the drivers of and barriers to the adoption of ICT solutions in support of the operation, management and customer-supplier relationships in the supply chain of facilities management in Denmark and why these factors influence adoption? Here, facilities management is defined as an activity providing facility services in support of the primary activities of an organization; thus facility management is a specific type of service management (Jensen, 2009). Examples of facility services include the cleaning of the office space and building maintenance (Jensen, 2009). The main motivation for this study lies in the fact that the concept of supply chain management (SCM) has traditionally centered on the manufacturing industries (Zdisin et al., 2000). According to Vandaele and Gemmel (2006) only a few studies have investigated SCM in the service industries (Ellram et al., 2004; Mabert and Venkataraman, 1998), especially involving some aspects of ICT (e.g. Klein and Rai, 2009; Reyes et al., 2002). 
The major contribution of this research is the generation of new knowledge about drivers of and barriers to the adoption of ICT solutions in the supply chain of a specific service sector, facilities management, in a Danish context.  This knowledge might be of interest to scholars and practitioners in the fields of ICT adoption and operations management as well as the service sector in general and facilities management in particular. In addition, the study addresses the global dimension both by presenting international studies in the literature review and by addressing global issues at the outset. 
The article is structured as follows. In this section, the background and the research question have been introduced. In the second section, an overview of the Danish facility management market is provided. In the third section, a literature review of supply chain management, facilities management and ICT adoption is given. In the fourth section, the research method is described, while the section following that presents the study’s results. Finally the last two sections discuss the results and provide some concluding remarks.
An Overview of The Danish Facility Management Market 

The facility services market, both globally and locally, is highly fragmented and composed of thousands of small service providers that compete in their local markets against a few global players such as ISS and Johnson Controls (Reinartz and Lelong, 2006).
Facility service providers have tried to cope with this competition in various ways. One common way is to provide integrated solutions bundling several facility services such as ICT services, cleaning and space management together. Another way has been to develop services customized to the specific industry sector served (Reinartz and Lelong, 2006). Often customer companies can outsource several different services such as catering and landscaping and still have a single point of contact with their service provider for all the outsourced services. This contact point is more and more often supported by ICT systems.  
In the specific case of the Danish market, a survey conducted by Rambøll Consulting (Jensen, 2009), found the total potential market for facilities management in Denmark to be USD 11.4 billion in 2008, while the actual market to be USD 7 billion in 2008. These numbers should be seen in the context of Denmark being a small country of 5.5 million inhabitants. The facilities management services that are mostly outsourced in Denmark include space management, cleaning, health, safety, security and ICT services. Other outsourced services include reception, contact centres and business support services. The degree of outsourcing of facilities management services is 62 %. The facilities management providers and clients usually are characterized by being relatively big both in terms of numbers of employees and turnover. Part of this overrepresentation might be explained by the fact that only enterprises with more than 50 employees were included in the Rambøll Consulting‘s survey. 
The types of services that go under the umbrella of facility management are still not clear and are the object of interest of many standard bodies (Jensen, 2009). However according to Jensen (2009), it is common in facility management practice and literature to divide them into two main categories: “Space and Infrastructure” and “People and Organisation”.  Table 1 below provides a detailed overview of the number and percentage of FM providers in each sector of facility services in Denmark as classified according to the two categories above.
Table 1. The distribution of Danish services from the providers’ point of view (adapted from Jensen, 2009)
	Facility Services
	Number of Companies
	%

	Space & Infrastructure
	
	

	Space
	60
	58%

	Outdoors
	37
	36%

	Cleaning
	29
	28%

	Workplace
	23
	22%

	Industry sector specific
	16
	16%

	Other S&I services
	20
	19%

	People & Organisation
	
	

	Health, safety and securíty
	23
	22%

	Catering
	18
	17%

	Reception, contact centre and meeting rooms
	14
	14%

	ICT
	24
	23%

	Logistics
	16
	16%

	Business support - finance
	14
	14%

	Business support - HRM
	11
	11%

	Management support - organisation specific
	12
	12%

	Organisation specific
	6
	6%

	Other P&O services
	8
	8%


Literature Review 

Three main streams of literature form the theoretical background of this study: facilities management literature (e.g., Jensen, 2009; Pathirage et al., 2008; Then, 1999), supply chain management literature (e.g., Christopher, 2000; Moberg et al., 2003), and innovation diffusion literature (e.g., Rogers, 1995). However, as ICT adoption is the main focus of this article, the emphasis here is on a basic understanding of facilities management and supply chain management. 
Facilities Management (FM)

Facilities management (FM) is a new field of study emerging within engineering as well as a new service sector that has been developing due to outsourcing of non core competencies such as cleaning and office management to third party providers. As a consequence, there are many definitions and understandings of facilities management (e.g., Then, 1999; Nutt, 2000). One way to understand FM is to look at it as the integration of the organizational processes in order to maintain and develop the services supporting and improving the effectiveness of the primary processes (Jensen, 2009). Another definition describes FM as an integrated approach to operating, maintaining, improving and adapting the buildings and infrastructure of an organization in order to create an environment that strongly supports its primary objectives (Pathirage et al., 2008, p. 5). These views are implicitly based on the concept of the value chain that distinguishes primary activities from secondary activities of an organization (Porter, 1980).  
Pathirage et al. (2008) argue that the FM literature identifies four generations of FM that focus on the changes to the management of facilities over the last few decades. In the first generation, FM was considered as an overhead to the organization and was something that had to be managed at minimum cost rather than optimum value. In the second generation, FM took a process perspective and promoted the process focus between the organization’s individual businesses and the FM organization by making FM activities within the organization a continuous process. In the third generation, FM became more concerned with resource management, concentrating on managing supply chain issues associated with FM functions. Finally, the fourth generation focuses on the alignment between organizational structure, work processes and the enabling physical environment arguing that the organization’s strategic intent must clearly reflect the facilities dimensions in its strategic business plans. This article does make such strict distinctions and is mainly positioned in the third generation of FM according to Pathirage et al. (2008). These are however background concepts for investigating the factors impacting ICT adoption in the FM supply chain.  However, it can be said that some of these factors are more relevant at the strategic level, others are more relevant at the tactical and operational levels, while some may be important at all three levels.
Supply Chain Management (SCM) and ICT
There are many definitions of supply chain (SC) and supply chain management (SCM). Christopher (2005) defines supply chain as a network of connected and interdependent organizations mutually and cooperatively working together to control, manage and improve the flow of materials and information from suppliers to end users. Christopher (2005) defines SCM as the management of upstream and downstream relationships with supplier and customers to deliver superior customer value at less cost to the supply chain as a whole (p. 5). Reyes et al. (2002) describe the supply chain as a network of entities where companies must capture `moments of information,' in order for the linked companies to better respond to changes. A `moment of information' is described as "any episode in which the company can gain information from the customer, however remote, and thereby have an opportunity to form a response to the customer demand (Reyes et al., 2002, p. 51)." In services, however, SCM deals rather with customer-supplier dyadic relationships than with the unidirectional movement of physical goods (Fitzsimmons and Fitzsimmons, 2006; Sampson, 2000).  Akkermans et al. (1999) point out that a common characteristic in the various SCM definitions is a clear focus on the coordination and/or integration mechanisms and the achievement of a simultaneous increase in customer service and profitability as major goal. 
Companies involved in supply chains are increasingly introducing business-to-business ICT solutions to support their relationships that may range from transactional exchanges to collaborative partnerships (Klein and Rai, 2009). Accordingly, ICT solutions in the supply chain have been investigated from different perspectives. For example, Croom (2000) investigates the impact of Web-based procurement on the management of operating resources supply and focuses on the uses and benefits of ICT adoption in this sector. Rai et al. (2006) conduct an investigation of how and why IT can create performance gains for firms in a supply chain management (SCM) context. Their findings show that IT-enabled supply chain integration results in significant and sustained firm performance gains such as operational excellence and revenue growth. Lastly, Subramani (2004) proposes a model relating suppliers' use of supply chain management systems to benefits. The results, based on data collected in one large retailer and its suppliers in Canada, support the thesis that IT deployments in supply chains lead to closer buyer-supplier relationships. These results, however, differ from those of Gallear et al. (2008), who found only limited evidence in support of the proposition that the deployment of web-based technology leads to stronger buyer-supplier relations in the supply chain in the UK. 
International Studies

Several studies have taken an international perspective to the study of SCM and ICT. For example the study by Croom (2000) mentioned above involved respondents from the United Kingdom and United States, while the ones conducted by Subramani (2004) and Gallear et al. (2008) have provided empirical insights based on data collected in Canada and UK, respectively. In addition several studies have investigated ICT and supply chain in specific geographical areas. For example Marchet et al. (2009), by conducting in depth case studies, provide an insight into the current adoption of ICT applications among companies involved in freight transportation activities in Italy. Mzoughi et al. (2008) investigate the impact of supply chain management and Enterprise Resource Systems (ERP) on organizational performance and competitive advantage in Tunisia by conducting a survey on 216 Tunisian managers. Their results show the importance of SCM and ERP systems adoption as well as reveal their positive impact on organizational performance and competitive advantage in Tunesian companies. 
From a global supply chain perspective, Reyes et al. (2002) describe the importance of inter and intra supply chain management through collaboration with supply chain partners and entities both upstream and downstream in order to integrate the information systems. By employing the case study method, they describe how a telecommunications Original Equipment Manufacturer (OEM) had implemented an Advanced Planning and Scheduling (APS) system and how integrating its internal demand flow system with electronic (e)-business software had helped in real time collaboration with trading partners. Finally, there are a number of studies that investigate the role of culture at individual, organizational and country level. For example in the field of Enterprise Information Systems (ERP), Hwang (2011) investigates the phenomena of cultural orientation, personal innovativeness in IT and  general computer self-efficacy in the context of the technology acceptance model (TAM) for ERP system adoption. The results, based on a survey questionnaire of an international user group utilizing an ERP system developed by one of the largest IT solution providers in the world, show that culture in term of power distance negatively affects computer self-efficacy, while collectivism affects usefulness. Livermore and Rippa (2011) investigate the interplay between national culture and the manner in which the ERP project unfolds by conducting two case studies from the US and Italy. Their results also show that indeed the national cultural has an impact on the two ERP implementation projects.  
ICT Adoption 

Innovation diffusion theory (Rogers, 1995) has been extensively used in studying technology adoption as well as in the identification of the factors that facilitate or inhibit technology adoption and implementation (e.g. Ranganathan et al., 2004; Ngai, 2004). According to Rogers (1995), adoption is a decision to make full use of an innovation as the best course of action whereas rejection is a decision not to adopt an available innovation. In this study, adoption is defined as the decision to use ICT solutions in support of operation, management and supplier-customer relationships in the supply chain of facility management. There are two levels of adoption. Initially, innovation must be purchased and adopted by an organisation. Subsequently, it must be accepted by the ultimate users in that organisation, community or supply chain also called implementation (Rogers, 1995). In this article, adoption refers to both levels. 
Organizational and Environmental Contexts

Several researchers have identified the factors or group of factors that affect ICT adoption in a supply chain context (Gallear et al., 2008; Mzoughi et al., 2008; Meixell, 2006). Ranganathan et al. (2004) by conducting an extensive literature review identified two main groups of factors that affect IT adoption and diffusion: the external environment of the firm and the internal organizational environment. Ranganathan et al. (2004) expect that three factors from the organizational environment (managerial IT knowledge, centralization, and formalization) are associated with internal assimilation of Web technologies and systems, while three factors pertaining to the external environment (supplier interdependence, competitive intensity, and IT activity intensity) are associated with the external diffusion of Web technologies and systems in the supply chain. The importance of supply chain ICT adoption factors belonging to the organizational environment as well as to the external environment has been confirmed in other studies as well (e.g., Johnson and Whang, 2002). Croom (2000) by investigating the impact of web-based procurement on the management of operating resources supply, which can be considered as a subset of facility management services, finds two broad classes of organizational drivers influencing e-procurement adoption: “operational” and “strategic”. The operational drivers include, for example, the ability to reduce administrative costs of the whole procurement process, while strategic drivers include, for example, greater influence and control over expenditures by the procurement function. 
Technological Context

The ICT adoption literature also found that the characteristics of the technology itself might be important in the adoption and diffusion process (e.g., Rogers, 1995; Tornatzky and Fleischer, 1990; Davis, 1989). For example, characteristics such as compatibility and complexity have been found important in the adoption of ICT in the supply chain (e.g., Doolin and Ali, 2008; Gallear et al, 2008). In addition, Davis (1989) developed the Technology Acceptance (TAM) model by building on the technology characteristics and the theory of Reasoned Action (TRA) (Ajzen and Fishbein, 1980). This model has replaced many of the TRA’s attitude measures with two technology acceptance measures: ease of use and usefulness.  These constructs have been used and refined in many studies, including inter-organizational systems adoption (e.g., Iacovou et al., 1995) or combined with other models such as the Task-Technology Fit model (Goodhue and Thompson, 1995). 
By drawing on the previous literature review and insights from the empirical data, the following model of factors impacting ICT adoption in the FM supply chain is proposed in this article:  
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Figure 1. A model of factors influencing ICT adoption
in the SC of facilities management
RESEARCH METHOD
A critical issue in answering the research question was whether to use a qualitative research method such as interviews or a quantitative research method such as surveys. Here the choice to use qualitative interviews has been made because qualitative data “are the source of well-grounded, rich descriptions and explanations of processes….and help researchers go beyond initial preconceptions and frameworks” (Miles and Huberman, 1984, p. 15). This methodology in the investigation of adoption related research questions is further justified by  Rogers (1995, p. 390) who states: “data about the innovation process are obtained by synthesizing the recallable perceptions of key actors in the innovation process, written records of the organization adopting, and other data sources”. By following Miles and Huberman (1984)’s guidelines for conducting qualitative research, this research has been designed by first conducting a literature review of studies investigating supply chain management, facilities management and ICT adoption. This theory building process has resulted into a general conceptual framework that has been the starting point of the data collection and then further defined and enriched during the data collection and analysis process resulting into the final model illustrated in Figure 1. 
Data Collection

Data for the study were gathered from archival sources, interviews with companies as well as attendance in practitioner conferences, and workshops on the topic of IT systems, innovation and partnerships in facilities management. The conferences and workshops contributed mainly in understanding facility management, the Danish facility management sector, the issues of relevance to ICT adoption in this sector, and to make relevant contacts for the interviews. In all, representatives from twelve organizations were interviewed. A mix of FM service providers, FM customers and FM ICT system providers was chosen to help reveal differing factors affecting the adoption of ICT systems. Software vendors and providers were selected as it is believed that they have a good insight into the factors that influence ICT adoption both by the service provider and the customer. The respondents were senior managers or directors (see Tables 2 and 3 for details). All respondents were involved with the adoption, development and use of ICT systems in the facilities management supply chain in their company. Confidentiality of the study data was necessary due to commercial sensitivity perceived by most of the respondents.
All interviews were conducted in the period December 2008-March 2009, and each lasted about 1.5-2 hours.  Interview questions were semi-structured (Yin, 2003) attempting to elicit the variety of factors that affect the adoption of supply chain management ICT systems in both FM providers and customers. All interviews were tape-recorded and transcribed. Notes were also taken during the interviews. To increase reliability, an interview protocol was used and a database was developed (Yin, 2003). This protocol was adjusted slightly depending on the type of company interviewed: FM providers, FM customers or ICT system providers. The protocol questions were organized into two parts. The first captured company background information such as type of business, years in business, facilities management activities and use of ICT in facilities management. This information was supplemented with information provided on the companies’ web site, annual reports, sales brochures and other material provided by the companies or collected in the practitioner workshop and conferences where the author participated. The second part specifically aimed at collecting information about the factors affecting adoption of ICT systems in the FM supply chain.  Four interviews were conducted in English due to the participation of a research assistant who did not speak Danish, the rest were conducted in Danish.
The research design is based on Miles and Huberman’s (1994, p. 58) suggestion to create a provisional “start list” of codes prior to the field work to guide the analysis. The coding was manual.  This “start list” was based on the literature review and the research question. However, new codes emerged progressively during the data collection, often uncovering new factors related to ICT adoption. By following Miles and Huberman (1984, p. 23), the data analysis process of this study can be described as comprising of the following processes: data reduction, data display and conclusion drawing/verification. Finally, the results were presented to and discussed with facility management practitioners from the companies interviewed and other companies, as well as facility management experts in several meetings and workshops. 

Table 2. Characteristics of the companies interviewed
	Company Type
	ID
	Person Interviewed
	Number  of employees

	Big FM provider
	A1
	Senior Manager
	250 in Denmark

4000 In Scandinavia

	IT System provider
	A2
	Senior Manager 
	25 

	Big Consulting Company in the Building and Facilities Management Market
	A3
	Director of the Facilities Management Department
	45 in the FM Department

	Big FM provider 
	A4
	Director of the Development Department
	(Company prefers to keep size undisclosed)

	Big Parma Company
	A5
	Director of the Facilities Management Department 
	90 Employees in the FM Department (size undisclosed)

	Consulting Institution
	A6
	Construction Consultant
	. 850

	FM Public Organization 
	A7
	Senior Manager
	170 

	Big Public Organization 
	A8
	Manager of the Facilities Management Department
	45,000 Employees in Total

15 in the FM Department

	Big State

/Private Organization in Experience Services 
	A9
	Senior Manager of the Facilities Management Department
	Approximately 1100 

	ICT System Provider for FM 
	A10
	Director of the Danish Subsidiary
	6 in Denmark

Approximately 12 in the Main Office Abroad 

	Big Financial Service Firm
	A11
	Senior Manager of the Facilities Management Department
	FM  is Organized as an Intern Function with 160 Employees

	SME Providing FM Service to Mostly Big Corporations
	A12
	Senior Manager also in charge of the FM IT systems 
	Approximately 145 Managers

Approximately 430 FM workers


Table 3. Summary of Companies by Sector

	Sector
	FM Service Provider
	FM Service Customer
	ICT Supplier/ Consultant

	Number of Companies in Each Sector
	3
	5 
	4 

	Number of Companies in Each Subsector
	
	2 FM Service Customer with Own FM Department

3 Mainly Outsourcing FM Service to External Providers
	2 ICT Suppliers 

2 Consultants


ANALYSIS AND RESULTS
Information and communication technologies (ICT) use

The results show a complex and fragmented picture of adoption and uses of ICT solutions in the FM supply chain in Denmark. These ICT solutions are seen first of all as recording and data collection systems that need to be used on a daily basis at the operational level if they have to add value to the company’s operations, decision making and buyer supplier relationships (e.g., A1, A4, A9). These systems are very valuable in operational planning and control and provide the basis for improved operational, tactic and strategic decision making (e.g., A11, A9, A8). They are used by middle and upper management to make strategic decisions regarding the service level, budget and future FM investments. FM ICT systems are also used at the operational level for e-procurement, for supplier-customer communication and for communication with the users of the buildings among others (e.g., A8, A11, A1, A2). The study showed that the ICT solutions are mostly web-based such as Byggeweb (e.g., A2, A8) or Maximo (e.g., A1), but might also include Enterprise Resource Planning systems such as SAP (e.g., A4) or Navision (e.g., A9) combined with other types of e-business solutions. In one company, due to special regulation (A5), data from the suppliers are manually inserted in the ERP system. 
Organizational Environment 

The study found a number of organizational drivers and barriers both at strategic and operational levels that influence ICT adoption. These have been labelled and summarized in Tables 4 and 5 respectively, as SD1 to SD6, OD1 to OD7, SB1, and OB1 to OB6. We also found that while the drivers are both of strategic and operational nature, the barriers are mainly at the operational level. 
Table 4. Organizational Drivers

	Strategic Organizational Drivers (SD)
	Operational Organizational Drivers

	· SD1. Outsourcing of FM services to third party providers (A7)

· SD2.Company Growth 

· SD3.Company Size (A7)

· SD4. Return on investment and improved efficiency (A4)

· SD5. Company policy (A8)

· SD6. Better strategic and tactic FM management decisions (A1)


	· OD1. Better overview and control over the budget (A3, A6, A5, A8)

· OD2. Helped to be more systematic in conducting the work

· OD3. Better overview of the FM activities to be done

· OD4.Being closer to the clients and the users of services through direct communication (A4) 

· OD5. Improved quality assurance of the service delivered (A7)

· Cost Transparency (A5) and capability to link costs to each activity (A5)
· OD6. Faster service delivery and response to help situations (A1, A9)

· OD7. Better working conditions by having all the info in one place (A6; A7)


Strategic Drivers
The decision to outsource facilities management services to external service providers has created new challenges regarding the customer company’s FM knowledge, especially since the FM external service providers could potentially change periodically due to the limited time procurement contracts. Therefore, the outsourcing decision (SD1) is a major strategic driver of ICT adoption. The ICT system, in fact, can centralize FM knowledge in one place where it can be accessed by both the service provider and the service customer as the following statement shows:
It is a decision that has been made that we must outsource. Not only do we outsource, we have to tender in four year contracts… First we moved all knowledge of our buildings outside our organization and then by doing in four year contracts we assured that any knowledge that our external providers had about our buildings disappears every four years. So it’s been a very vital factor that we need to take all of the information and bring it home again into a system (A7: Senior Manager, FM Public Organization).
Company growth (SD2) influences the ICT adoption decision, therefore company growth is seen here as a strategic organizational driver. This is because as the company grows there is the need to centralize all FM related information in one place to make it easier for employees to access it in order to make the right decisions:
 I think one of the factors is that we’ve experienced .. a rather large growth and …they (employees) just don’t have that level of detail so  .. there’s absolutely no way you can avoid putting this data together (A7: Senior Manager, FM Public Organization)
In addition company size (SD3) also influences ICT adoption. For example, the establishment of a FM help desk is seen as a good solution to immediate FM service response, but it can only be justified by the size of the company as pointed out below:
Size is an important factor to have a help desk.. . (A5: Director of the Facilities Management Department, Big Parma Company)
Return on investments and increased efficiency (SD4) are also key strategic factors influencing the adoption decision as a big service provider states: 
Return on investment and efficiency. That is the only reason that we can find out to invest in ICT (A4: Director of the Development Department, Big FM provider)
A big importance for adoption at all levels, but especially at the operational level, is the ICT policy (SD5) used by the company as clearly illustrated by the following:  
We see that where they make a central decision … the project is not the problem, they have decided to go for this and that is ok (A3: Director of the Facilities Management Department, Big Consulting Company in the Building and Facilities Management Market).
Therefore if the adoption decision is made centrally and enforced by top management, then the ICT solutions are adopted and used in a more satisfactory way than situations where the decision is left to other employees or managers of the company (A3).A manager of an FM service provider (A1) mentioned how FM ICT solutions can help them manage and make better service development decisions (SD6), thus  providing a competitive advantage and added value to the company.
Operational Drivers
Important operational organizational drivers of ICT adoption include better overview of the budget (OD1) as for example the director in A3 states:

Normally you have double or triple accounting. Here you get a much better overview over the budget (A3: Director of the Facilities Management Department, Big Consulting Company in the Building and Facilities Management Market)
A manager of another FM service provider (A1) mentions how FM ICT solutions have helped them to be more systematic in conducting their work (OD2), while A3 and A7 point out how the wishes to have a better overview of the FM activities (OD3) have been important operational drivers of FM ICT solutions adoption in their company:
But also there have been a number of demands for a better overview to make management level decisions......This would often be something that would take weeks of manual work …and now we have a much shorter response time ( A7: Senior Manager,  FM Public Organization).
Another major operational adoption driver is better communication between the supplier and the customer (OD4), making service providers and service customers feel closer to each other as well as making it easier to bypass gatekeeper employees and communicate directly with the relevant people:
Of course we are much closer to the clients and the users of our services and we can communicate directly with them. It has helped us get around gate keepers… (A4: Director of the Development Department, Big FM Provider)
FM service providers can get a better and quicker overview of the situation at the customer site and consequently might be able to provide a better service (OD5) (e.g., A1, A4, A3). This is especially possible when the FM ICT system has a help desk function allowing for the customer to immediately inform the service provider of needed help and the service provider to see and react promptly (OD6). Finally, some companies (e.g., A6, A7) also said that the ICT solutions can provide better working conditions by having all the information in one place (OD7).
Strategic and Operational Barriers

While the major strategic organizational barrier found in the study is the lack of resources (SB1) made available by the company to the employees to learn how to use the FM ICT system (e.g., A6), several operational barriers were found as well (See Table 5).  An important organizational operational barrier to ICT adoption is that often at the point of construction, the building owner does not know what he/she would like from FM after the building is completed (OB1). Therefore, they underestimate FM and the data collection process related to it. This instead should already take place at the planning stage and at construction of a building as the following citation shows:
As a building owner you should also see what is it that you would like to have from FM afterwards. What do we need afterwards? (A6, Construction Consultant, Consulting Institution).
Table 5. Organizational Barriers

	Organizational Strategic Barriers
	Organizational Operational Barriers

	· SB1. Lack of resources to implement the ICT system  and to make the necessary organizational changes in order for the system to get implemented and used (A2, A6, A9, A10)
	· OB1. Building owners do not know what to ask from FM in the construction phase (A6, A7, A8) 

· OB2. Accuracy and standardization of FM data

· OB3. Lack of IT competence (A1, A2, A6, A7, A8, A9, A10)
· OB4. Lack of language skills (e.g. English) (A5, A9)

· OB5. Difficulty to incorporate in the service contract the process of how to get data from the service providers (A7)

· OB6. Employees resistance to change at the operational level (A1, A2, A6, A7, A9, A10) 




As discussed in the adoption drivers, ICT solutions offer many advantages, and opportunities to be accurate and stringent with the FM data. On the other hand, the accuracy and standardization of FM data (OB2) required by such ICT solutions is also perceived as an operational barrier to adoption as showed below:
I see one of the downside (of the ICT system) is that you have to adjust for stronger demands for accuracy and standardization and a certain systematic way of doing everything. …For some of our own people this has been a sort of a stone in the road which they have to overcome and I know this is very much at the operative level (A7: Senior Manager,  FM Public Organization).
Other factors that might slow down adoption are the employees’ competences that can be either related to ICT use (OB3) or to the use of English language (OB4). This is the case especially for employees using the system at operational level (A5), (e.g. plumbers, cleaners, etc.) since they may not be familiar with the English language, which is the language normally used by the system, or may not be ICT literate. Finally, other important barriers include the difficulty to incorporate in the service contract the process of how to get data from the service providers (OB5) and employees’ resistance to change at the operational level (OB6).
Technological Environment
The study shows that there are a number of technology related drivers and barriers (TD1 to TD4 and TB1 to TB5) that influence ICT adoption in the FM supply chain as showed in Table 6. As discussed in the theoretical part, these characteristics are found to be mainly related to the complexity and compatibility of the solutions. 

Table 6. Technological Drivers and Barriers

	Technology-related Drivers


	Technology-related Barriers



	· TD1. Improved integration between the suppliers’ and the providers’ data

· TD2.  Increased control and systematization in data collection  (A1, A7, A8, A10)

· TD3. Visualization of the data in 3D (A3, A6)

· TD4. Possibility of Intelligent Buildings (A3, A6)


	· TB1. The ICT solutions are too complex  to use (A2, A6, A5, A8, A9, A10)

· TB2. Continuous updating and inserting the information in the system (A3, A8)

· TB3. Lack of standard format and classification schemes for FM data (A6, A7, A8, A9, A10) 

· TB4. Incompatibility of different solutions, implying a lot of re-keying if it is necessary to change the system (A5, A8)

· TB5. New software versions making it more complicated to learn how to use the system (A6)


Drivers

Technology drivers include improved integration between the suppliers’ and the providers’ data (TD1) as well as improved control and systematization in the data collection (TD2), as the following citation shows:
It is a planning system and it is a control system… so it is very easy to control that our maintenance has been done... (A5: Director of the Facilities Management Department, Big Parma Company)
In addition, the possibility to visualize the data (TD3), for example in two dimensions (2D) and three dimensions (3D), as well as to have intelligent buildings (TD4) would be important drivers in the future (e.g., A6).

Barriers

A major technological barrier is the complexity of the ICT solutions (TB1). In their daily use, these system are too complex and not user friendly. Another barrier lies in constant updating of the data that these solutions require (TB2). In fact if this is not done in a very systematic and stringent way, then the data might not be valid and the decisions might be taken on an erroneous basis as the following citation shows: 
The problem is the use of the system and as a matter of fact it looks like a complicated task every time updating what has been done and what has not been done (A3: Director of the Facilities Management Department, Big Consulting Company in the Building and Facilities Management Market)
Other major barriers are the lack of classification schemes and standard formats (TB3) to represent the data to be inserted into the ICT system:
I think that one of the barriers is that to use the system you need classification systems. All this classification and standardization is new to everyone including the system developers (A7: Senior Manager, FM Public Organization).
Other barriers include the incompatibility of different solutions, implying a lot of re-keying if it is necessary to change the system (A5, A8) or to move the data from one system to another within the same organization or updated software releases making it more complicated to learn how to use the system (TB5).
External Environment

Table 7 displays the drivers and barriers from the external environment (ED1 to ED3 and EB1 to EB4).
Table 7. External Drivers and Barriers

	External Drivers
	External Barriers

	· ED1. Supplier Interdependence-FM provider or customer (in an outsourcing situation) are forced to accept the partners’ system or clients may ask for single point of contact (A7, A4, ,A3, A12)

· ED2. Industry Characteristics, e.g. Job market flexibility (A7)

· ED3. State or other regulatory organizations requirements (e.g. the digital construction (A7, A9) )
	· EB1. Lack of collaboration among software providers, building owner  and users in developing ICT systems (A6)

· EB2. Legal Contract  between the service provider and the customer about the process of delivering the data needed  (A8)

· EB3. Government  Regulation (validation )(A5)

· EB4. Sub-suppliers not knowing Danish if they are Germans or Polish (A9)


Drivers 

Supplier interdependence (ED1) is a very important driver of ICT adoption in the FM supply chain (e.g., A1, A2, A4). Suppliers’ or customers’ suggestions, requirements or pressures, in fact, influence ICT adoption. Sometimes the adoption is a prerequisite for conducting business together and therefore mandatory (e.g., A4, A12) by either the FM supplier or the customer, sometimes it is a suggestion that might lead or not to the adoption of that specific system by the other partner in the customer-supplier relationship. This depends on the specific facilities management activity that has to be done, the specific contract the customer and the supplier engage in and, especially, the power relationship between the two companies engaging in a supply chain relationship (e.g., A3; A2, A10). For example, the customer may require a single point of contact with the service provider and if the services provided are many or complicated, this task is impossible to be handled by only one person, so the single point of contact becomes the FM ICT system (e.g., A4). In this case the ICT system might be vital for the existence of the service provider and for the relationship between the service provider and the customer as the following citation shows: 
The major reason is that the clients ask for a single point of contact .. It (ICT) is included in our base price, they cannot negotiate, without that we are not able to make things work. It is how simple it is (A4: Director of the Development Department, Big FM Provider).
An important factor related to the industry characteristics is job market flexibility (ED2), as this may imply a high turnover of employees. Especially in periods of high industrial growth this can be an important external driver as can be seen in the following:
Our employees disappear as well, so the flexibility of the whole setup and also of the job market has been a big factor in the decision in putting our information into an IT system ( A7: Senior Manager,  FM Public Organization) .
Finally, the study found that regulation (ED3) might also be a driver of adoption. For example in Denmark, the state requirement that all the building projects above half a million dollars have to conduct all the project related paperwork electronically (digital construction) is seen by the respondents of this study as a factor that has driven ICT adoption and might do so even more in the future. 
Barriers

One major barrier identified in the study is the lack of collaboration among software providers, building owners and users in developing ICT solutions (EB1) (e.g. A6). In addition, while supplier interdependence is an important driver, an important issue related to it is coordinating and formally writing legal contracts between the supplier and the customer regarding when and in which format the data need to be delivered (EB2), as expressed below:
The simple thing of making sure that we have described also in our contracts the correct processes so we get data when we need to work with them… that’s a rather large piece of work which we’re still working on (A7: Senior Manager,  FM Public Organization).
Regulation (EB3) might also be a barrier at times. For example A5 had a web-based system that was not validated by some regulatory bodies and therefore they had to switch to an enterprise resource planning (ERP) system which was not web-based: 
So before that we had a web based system ...but the problem with that system was that they (regulatory bodies) could not validate the system … (A5: Director of the Facilities Management Department, Big Pharma Company)
This implies that a lot of data has to be typed manually into the system on a daily basis, with a lot of doubling of the work and possibility for mistakes. Finally, in the Danish FM market there have been a number of sub-suppliers coming from Poland or Germany over the last decade or so and they might have difficulties in understanding or reading Danish (EB4). 
DISCUSSION
This research investigated the drivers and barriers of adoption of ICT solutions in support of operation, management and customer-supplier relationships in the FM supply chain. It identified the factors affecting adoption into organizational, environmental and technological factors as done in similar studies such as the one conducted by Doolin and Ali (2008). This discussion is organized accordingly.
Organizational Context
Within the organizational context, this study found that while the drivers are both of strategic and operational nature, the barriers are mainly found at the operational level. Among the organizational drivers, we found that better strategic and tactical decision making regarding FM expenditure and costs as well as a better overview and control over the budget are important for the adoption of FM ICT solutions. These results are similar to Croom’s (2000) study of the operating resources supply sector. We also found that another major driver of ICT adoption in the customer companies is the decision to outsource the facility management services, since in so doing much of the knowledge concerning facilities management disappears from the company and would be located at the service provider site only. This entails the risk of losing it completely due to the limited time procurement contracts. Previous studies have also found that ICT systems, including supply chain systems, can be used as organizational memory systems by storing knowledge from the past (both concerning the organizational internal operations and formal and informal interactions with business partners). This information can be used to understand and influence current activities and relationships (e.g., Stein and Zwass, 1995) or create operational efficiencies (Hult et al., 2004). On the other hand, FM service providers also see the ICT solutions extremely vital for their relationship with the customer, especially concerning the single point of contact. This finding is supported by Reyes et al. (2002)’s study of global supply chain management in the telecommunication industry which found that a major challenge in designing architectures for global supply chain systems is “the design of a single portal through a single sign on system for the suppliers and customers (p.62)”.  
Another result is that the company ICT policy is very important for the effective adoption of ICT solutions in the Danish FM supply chain.  This finding is supported for example by the results of Reyes et al. (2002) in the supply chain of the telecommunication industry. Another important driver is the capability offered by FM ICT solutions to be closer to the clients and the users of facility services through direct communication and improved quality assurance of the service delivered. Similar results were found by Evangelista and Sweeney (2006) in a study of ICT usage and adoption in the supply chain of Italian third party logistics (3PLs).
The study also found a number of organizational barriers for ICT  adoption in the FM supply chain that are similar to those found in other inter-organizational systems adoption studies such as lack of IT competence or resistance to change. However, this study also found some factors specific to the FM sector such as the lack of knowledge of the building owner regarding what to ask from facilities management in the construction phase and the lack of standards for FM data. 
Technological Environment
We found that key technological drivers are improved integration between suppliers and providers’ data as well as increased control and systematization in data collection, which is in line with Evangelista and Sweeney (2006). In addition, other drivers found in this study and specific to the FM sector are the visualization of the data through 3D software packages and the possibility of intelligent buildings. Technology barriers include ease of use, complexity and incompatibility of the ICT solution used in FM supply chain (e.g., Doolin and Ali, 2008). This is especially true at the operational level in the FM sector as often the employees and managers are less educated people with little IT literacy such as plumbers and cleaners. In addition, the fact that most often in Denmark the software packages are not translated into Danish, but remain in English, makes it more difficult to use them.  Finally, another major barrier specific to the Danish FM sector is the lack of classification schemes for FM data. 
External Environment

Among environmental drivers, supplier interdependence is found to be very important. These results are supported by other studies such as the one conducted by Deeter-Schmelz et al. ( 2001) in the context of business-to-business online purchasing  or by Ranganathan et al. (2004) across a number of different  industries. Industry characteristics such as job market flexibility or regulatory requirements such as digital construction are also very important. We also found a number of external barriers to ICT adoption including lack of collaboration among software providers, the building owners and the users in developing the systems as well as the difficulty to write good legal contracts that can account for the process of delivering the required data.
It is noteworthy that some factors are either drivers or barriers depending on the context they are considered in or the organizational level (strategic vs. operational) they are looked upon. For example, while having all FM data in an ICT system might be driven by the need to make better strategic and tactical FM management decisions, this might be a barrier for the employees at the operational level since they have to change their routines and be stringent in their FM data collection and recording. 
Global Issues
Our study raises a number of global issues and implications. For example, in the context of ERP systems, previous studies have showed that national culture influences adoption (Hwang, 2011) and implementation (Livermore and Rippa, 2011) of such systems. It can be expected that the results of this study also depend on the national culture of the specific country investigated: Denmark.  Therefore they might be more relevant for countries that have a culture similar to the Danish, as for example the Scandinavian countries and Austria than countries with a very different culture (Livermore and Rippa, 2011). 
The study also shows that there are a number of benefits and barriers of ICT adoption related to the local economic and regulatory conditions.  For example, one important finding is that industry characteristics such as job market flexibility and the degree of outsourcing of FM services influence ICT adoption. This implies that these results might be more relevant for countries that have economic and regulatory conditions similar to the Danish such as the United Kingdom, than for most developing countries. An important adoption barrier found in this study was the English language used to write the software program. This is however not an issue in English speaking countries such as USA and in countries that develop software versions in local national languages as it could be expected to be the case for Italy or France. 
At a Danish national level, one major implication of the study is that Danish FM managers should be aware of the benefits of such systems for the operation, management and customer-supplier relationships when making the adoption decision. In fact, according to insights from a respondent of the study, presently FM ICT solutions are only employed in 20% of the Danish potential market. On the other hand, it is also important that FM managers are aware of the adoption barriers and take the right actions to overcome them both at national and international levels. An example of the latter is FM standards, requiring at least a pan-European effort in order to find a solution and reach an agreement.  

Limitations
Our research has provided a rich description of the factors that influence the adoption of FM ICT solutions in a Danish context. Such factors were found by conducting a number of in depth interviews after having conducted a thorough literature review. However, such a qualitative approach has also its drawbacks, since it makes it difficult to generalize from the results. Generalization is difficult both at a Danish level and even more so at an international level, since the facility management sector might look completely different in other countries or other regions of the world. 
CONCLUSIONS
In this research, we investigated the factors that impact the adoption of ICT solutions in support of operation, management, and customer-supplier relationships in the supply chain of facilities management. The global dimension of this study lies mainly in the geographical context in which it is conducted: namely Denmark. One main contribution of the article is the generation of new knowledge regarding the factors impacting adoption of ICT solutions in the supply chain of facility management. In fact, according to Vandaele and Gemmel (2006) only a few studies have investigated SCM in the service industries, especially involving some aspects of ICT (e.g. Klein and Rai, 2009; Reyes et al., 2002; Croom, 2000). Another major contribution is the development of a theoretical model of factors impacting adoption of ICT solutions in the facility management sector. 
The study showed that ICT solutions in facilities management supply chain are starting to be adopted and used by both suppliers and customer companies. Such ICT systems are either web-based or are ERP systems connected to some kind of e-business solutions. In some cases, the ICT system does not directly connect to the supplier and the customer and the data related to the supplier customer relationship are manually inputted in the system at the premises of either the supplier or the customer depending on the contract and the service provided. 
By using a qualitative research approach, we found a number of drivers and barriers of adoption of ICT solutions in the supply chain of facility management that have been grouped into organizational, environmental and technological. Many of these drivers and barriers have been found in other studies as well, while others are specific to the facility management sector. This study has important implications for FM managers and FM ICT systems developers. ICT systems developers should try to improve FM ICT solutions in order to make them more user friendly, find a simple way to categorize and standardize the different facilities’ elements and components, and might consider translating them into Danish. On the other hand, facilities managers and FM organizations should be aware of the advantages brought by such ICT solutions for operational efficiency, decision making and customer-supplier relationships. 
Finally, concerning further research, it would be interesting in a second phase of the project to use these results to conduct a comprehensive survey of factors affecting FM ICT systems adoption in the FM supply chain in Denmark and elsewhere to further test the qualitative results provided by this study. 
Acknowledgements
I would like to thank the foundation Real Dania-Research and the Center for Facilities Management- Real DaniaResearch at Denmark Technical University, Denmark for the financial support for this project. 
REFERENCES
Ajzen, I., and Fishbein, M. Understanding attitudes and predicting social behavior. Englewood Cliffs, NJ: Prentice-Hall,1980.  
Akkermans, H., Bogerd, P. and Vos B. “Virtuous  and vicious cycles on the road towards international supply chain management”, International Journal of Operations and Production Management, Vol. 19, No. 5/6, 1999, pp. 565-581.
Christopher, M. “The Agile Supply Chain; Competing in Volatile Markets”, Industrial Marketing Management, Vol. 29, Iss.1, 2000, pg. 37.

Christopher, M. Logistics and supply chain management: creating value-added networks, Edition: 3, Pearson Education, 2005.
Croom, S.R. “The Impact of Web-based procurement on the management of operating resources supply”, Journal of Supply Chain Management, Vol. 36, No. 1, 2000, pp. 4-13. 
Deeter-Schmelz, D.R., Bizzari, A., Graham, R. and Howdyshell, C. “Business-to-business online purchasing: Suppliers’ impact on buyer’s adoption and usage intent”, Journal of Supply Chain Management, 37, 1 (winter), 2001, pp. 4–10.
Doolin, B. and Ali, A.H. “Adoption of mobile technology in the supply chain: an exploratory cross-case analysis”, International Journal of E-Business Research 4(4), 2008, pp. 1-15. 

Ellram, L.M., Tate, W.L. and Billington, C. "Understanding and managing the services supply chain", Journal of Supply Chain Management, Vol. 40 No.4, 2004, pp.17-32. 

Evangelista, P. and Sweeney, E. “Technology usage in the supply chain: the case of small 3PLs”, The International Journal of Logistics Management, Vol. 17 No. 1, 2006, pp. 55-74. 
Fitzsimmons, J.A. and Fitzsimmons, M.J. Service Management: Operations, Strategy, Information Technology, McGraw-Hill, Singapore, 2006.,
Gallear,  D., Ghobadian, A. and O'Regan, N. “Digital/web-based technology in purchasing and supply management: a UK study”,  Journal of Manufacturing Technology Management,  Vol. 19,  Iss. 3, 2008, p.346-360.  
Goodhue,D. L. and Thompson, R. L. “Task-technology fit and individual performance”, MIS Quarterly, 1995, 19, 2, 213-236. 
Hult, G. T., D.  Ketchen, and Slater, S.  "Information Processing, Knowledge Development, and Strategic Supply Chain Performance”, Academy of management Journal, Vol. 47 , No. 2, 2004, pp. 241-253.
Hwang, Y. “Investigating the Influence of Cultural Orientation and Innovativeness on ERP Adoption “, Journal of Global Information Technology Management, Vol. 14(3), 2011, pp. 54-74.
Jeyaraj, A., Rottman, J. and Lacity, M.J, “A review of the predictors, linkages, and biases in IT innovation adoption research”, Journal of Information Technology, Vol. 21,  Iss. 1, 2006, p. 1-23.

Jensen, A.P. Markedet for Facilities Management i Danmark, Report, Center for Facilities Management – Realdania Forskning, DTU Management, Danmarks Tekniske Universitet, 2009.
Johnson, M.E. and Whang, S. “E-business and Supply Chain Management: An Overview and Framework”, Production and Operations Management, Vol. 11, Iss. 4, 2002, pp.413-424. 

Klein, R. and Rai, A. “Interfirm Strategic Information Flows in Logistics Supply Chain Relationships”, MIS Quarterly,Vol. 33, No.4, 2009, pp. 735-762.
Livermore,R. and C. Rippa, P. “ERP Implementation: A Cross-Cultural Perspective”, Journal of Global Information Technology Management, Vol. 14, Iss. 3; 2011, p. 5-26. 

Mabert, V.A. and Venkataramanan, M.A. "Special research focus on supply chain linkages: challenges for design and management in the 21st century", Decision Sciences, Vol. 29 No.3, 1998, pp.537-52.

Marchet, G., Perego, A. and Perotti, S. “An exploratory study of ICT adoption in the Italian freight transportation industry”, International Journal of Physical Distribution & Logistics Management, 39(9), 2009, 785-812. 

Meixell, M.J. “Quantifying the value of web services in supplier networks”, 
Industrial Management + Data Systems.   Vol. 106,  Iss. 3, 2006, p. 407-422.
Miles, M.B. and Huberman, A. M. Qualitative Data Analysis, Sage Publications, 1984.

Miles, M.B. and Huberman, A. M. Qualitative data analysis: an expanded sourcebook, Thousand Oaks : Sage Publications, 1994.
Moberg, C.R ., Speh, T.W. and Freese, F.T.  “SCM: Making the vision a reality”,
Supply Chain Management Review.  Vol. 7, Iss. 5, 2003, p. 34-39. 

 Mzoughi, N., Bahri, N. and Ghachem, M.S. “Impact of Supply Chain Management and ERP on Organizational Performance and Competitive Advantage: Case of Tunisian Companies”, Journal of Global Information Technology Management, 2008, pp. 24-46.

Ngai, E. W. T., Cheng, T. C. E., and Ho, S. S M. “Critical success factors of web-based supply-chain management systems: An exploratory study”, Production Planning & Control.  Vol. 15, Iss. 6, 2004,  pp. 622-630 

Nutt, B. "Four competing futures for facility management", Facilities, Vol. 18 Iss. 3/4, 2000, pp. 124-32.

Pathirage, C., Haigh, R., Amaratunga, D. and Baldry, D. “Knowledge management practices in facilities organisations: a case study”, Journal of Facilities Management, Vol. 6,  Iss. 1, 2008, p. 5-22 .
Porter, M. Competitive Strategy, Free Press, New York, 1980.
Rai, R., Patnayakuni, R. and Seth, N.“Firm Performance Impacts of Digitally Enabled Supply Chain Integration Capabilities”, MIS Quarterly, 30(2), 2006, 225-246.  
Ranganathan,C, Dhaliwal, J.S and Thompson S.H.T., “Assimilation and Diffusion of Web Technologies in Supply-Chain Management: An Examination of Key Drivers and Performance Impacts”, International Journal of Electronic Commerce, Vol. 9, Vol.1, 2004 pp. 127. 
Reinartz, W. and Lelong, C. ISS-Driving Profits through Customer Satisfaction, INSEAD, Case 01/2006-5335, 2006. 

Reyes, P., Raisinghani, M.S. and Singh, M. “Global supply chain management in the telecommunications industry: The role of information technology in integration of supply chain entities”, Journal of Global Information Technology Management, 5(2), 2002, 48-67.  

Rogers, P.A. “Optimising supplier management and why co-dependency equals mutual success”, Journal of Facilities Management, Vol. 4, Iss. 1; 2005, pp. 40-51.
Rudberg, M., Klingenberg, N., and Kronhamn, K. “Collaborative supply chain using electronic market- places”, Integrated Manufacturing Systems, Vol. 13, Iss. 8, 2002, pp. 596-611.

Sampson, S.E. "Customer-supplier duality and bidirectional supply chains in service organizations", International Journal of Service Industry Management, Vol. 11 No.4, 2000, pp.348-64. 

Stein, E.W. and Zwass, V. “Actualizing Organizational Memory with Information Systems”, Information Systems Research, Vol. 6, No. 2, June 1995, 1995, pp. 85-117.

Subramani, M. “How Do Suppliers Benefit from Information Technology Use in Supply Chain Relationships?” MIS Quarterly, 28(1), 2004, 45-73.  
Then, D.S.S. "An integrated resource management view of facilities management", Facilities, Vol. 17 Nos 12/13, 1999, pp. 462-9.

Tornatzky, L.G. and Fleischer, M. The Processes of Technological Innovations, Lexington, MA: Lexington Books,1990,
Vandaele, D. and Gemmel, P. “Purchased Business Services Influence Downstream supply chain members”, International Journal of Service Industry Management, Vol. 18, No. 3, 2007,
Ventovuori, T. “Elements of Sourcing Strategies in FM Services-A Multiple Case Study”, International Journal of Strategic Property Management, Vol. 10, 2006, pp. 249-267.

	


Ada Scupola is an associate professor at the Department of Communication, Business and Information Technologies, Roskilde University, Denmark. She is the editor-in-chief of The International Journal of E-Services and Mobile Applications. Her research interests include user driven innovation in service industries, innovation and outsourcing of software services, innovation and ICT adoption in the supply chain of facility services, e-services. Her research has been widely published in Journal of Business and Industrial Marketing, Library Management, Technological Forecasting and Social Change, The Journal of Information Science, International Journal of E-Services and Mobile Applications, The Information Society, Journal of Enterprise Information Management, Journal of Electronic Commerce in Organizations, The Journal of Global Information Technology Management, Scandinavian Journal of Information Systems, The Journal of Electronic Commerce in Developing Countries.
External Environment:


Supplier Interdependence


Industry Characteristics





Technological Environment:


Compatibiltiy


Complexity





Organizational Environment:


Strategic Factors


Operational Factors











Drivers and Barriers of ICT 


Systems Adotion


in Facilities Management


 Supply Chain











PAGE  
3

