UNDERSTANDING INFORMATION TECHNOLOGY ADOPTION IN ORGANIZATIONS

ALFONSO VARGAS

DEPARTMENT OF MANAGEMENT AND MARKETING

UNIVERSITY OF HUELVA

PLAZA DE LA MERCED, 11

21002 HUELVA, SPAIN

Mª JESÚS HERNÁNDEZ 

DEPARTMENT OF BUSINESS ADMINISTRATION, ACCOUNTING AND SOCIOLOGY

UNIVERSITY OF JAEN

CAMPUS DE LAS LAGUNILLAS

23006 JAÉN, SPAIN

SEBASTIÁN BRUQUE

DEPARTMENT OF BUSINESS ADMINISTRATION, ACCOUNTING AND SOCIOLOGY

UNIVERSITY OF JAEN

C/ ALFONSO X EL SABIO, 28

 23700 LINARES, SPAIN

ABSTRACT

In this paper we apply a case study analysis for research purposes. Case-study analysis have proved to be an appropriate methodology for inductive purposes, and this paper underlines and shows this use and its results. To do this we have analysed 16 firms in the pharmaceutical distribution industry in Spain. The objective of this paper is to build a new model that explains why firms differ in level and speeds of information technology (IT) adoption. The main methodology (case study analysis) is completed with specific quantitative techniques that clarify and strengthen the findings obtained from the cases analysed. The final model is shown in the conclusions section as well as the limitations of this study and number of areas for future research. 
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INTRODUCTION

The revolutionary impact of information technology (IT) on economic and social structures [Castells, 1998] has encouraged a large number of researchers to try to investigate the circumstances under which IT improves business performance [Amit and Zott, 2001], inter-organizational relations [Shapiro and Varian, 1999] or encourages organizational change [e.g. Kling and Lamb, 2000; Orlikowski and Iacono, 2000]. In the area of Information Systems and Technologies there is a line of research studying the cultural, sectorial or organizational circumstances that help firms to adopt IT more intensely [e.g. Mirvis et al., 1991]. The idea that IT needs to fit the strategy and culture of the firm closely is very widespread in both academic and professional spheres [Davenport, 1999], and is rooted in the relations between the technical and social structure of the organization described in sociotechnical theory [Trist and Bamforth, 1951] and in the social shaping of technology [Williams, 1997]. However, there are few empirical studies that determine which factors influence the level of IT adoption by organizations, and how, or what determine the speed of adoption of these technologies [Wilson and Howcroft, 2002].

The aim of this paper is to help to fill this research gap. We aim to determine, in the first place, which human and managerial factors influence both the intensity and speed of IT adoption in firms. Secondly, we will identify some structural factors that may affect the level and speed of IT adoption.

To achieve this we have structured the paper into four parts, after this introduction. In Part 1 we will describe the main theoretical background of this research area. In Part 2 we describe the methodological model that we have used in the gathering of information and the analysis of the cases. In Part 3 we describe the results we obtained, while in Part 4 we draw some conclusions from these results.

THEORETICAL BACKGROUND AND PROPOSITIONS

There have been various studies that have empirically linked the use of IT and certain human and managerial intangibles with the gaining of competitive advantage [e.g. Ross et al. 1996; Powell and Dent-Micallef, 1997; Bharadwaj, 2000]. According to these authors, IT positively affects the competitive advantage of the firm when it is used in combination with a number of intangible factors. Among these factors the authors mention: (1) the existence of a fluid communication between technical staff and the management; (2) the absence of any organizational conflict; (3) flexibility in the procedures and decision making; (4) the use of inter-departmental working groups; (5) the explicit leadership of the upper management in the process of technological renovation; (6) the dedication of efforts in the training for the new technologies; and (7) an inclination towards change of the organization members. It appears to be proven that the introduction and development of IT and the intangibles described above have positive complementary effects on profits, profitability or competitive advantage in organizations [Bharadwaj, 2000]. However, we have not found empirical evidence that the intangibles mentioned by the above authors favour the actual adoption of IT by the firm or improve business performance. Nor do we know how other organizational elements affect the relation between the aforementioned firm intangibles and the level of IT adoption.

Conceptually we might establish a first relation between the intangibles that, jointly with IT, have a positive effect on business performance and the adoption of IT itself. As was already shown in sociotechnical theory [Trist and Bramforth, 1951], technology is intimately related to human behaviour. In organizations in which the conditions of internal communication, organizational consensus and inclination towards change are favourable, management will find a favourable environment in which to risk financial and human resources by adopting and implementing the new technologies. The risk perceived by the management in adopting new technology can be reduced when there are favourable cultural circumstances [Mirvis et al., 1990]. IT-complementary intangibles may reduce this perceived risk, since the management would be more confident that once IT was implemented it would have significant effects on the economic and financial results of the firm. The favourable scenario created from these expectations of good performance may accelerate the introduction of IT and therefore its level of adoption in the organization. In short, those firms where there are favourable levels of IT-complementary intangibles will introduce IT more quickly, and hence more intensely. This concept is expressed in Proposition 1.

Proposition 1. Those organizations with more IT-complementary intangibles will introduce IT more quickly, and will therefore adopt IT more intensely.

The relation expressed in Proposition 1 predicts that there will be a direct link between technological adoption and the presence of IT-complementary intangibles. However, we believe that this relation is affected by a number of environmental elements, or elements from the organization itself or the individuals that make up the firm, and that these elements will determine ultimately both the intensity and speed with which firms adopt IT. In the literature a number of these factors are mentioned, such as organization size [Ba et al., 2000], or previous experience in using basic IT [Powell and Dent-Micallef, 1997]. However, there are other factors that have not, until now, been considered potential catalysts of the adoption of new technologies in firms, but which may be associated with the intensity with which firms adopt IT. We are referring to positive effects that may be found in social economy firms (cooperative firms) in which the roles of member-owner and client coincide. The double condition of member-client or member-supplier, which is a characteristic of cooperatives, may imply an increase in the commitment of the people concerned with their firm. The work of Locke and Schweiger [1979] and Schweiger and Leana [1986] show that there is a positive association between participation and the level of satisfaction and commitment of members. Moreover cooperatives do not attempt to maximize results: rather they are structures designed for serving their members. Benefits are channelled to the members in the form of prices and services rendered, and IT, robotics and communications technologies can play a fundamental role in this [Vargas, 2001]. 

Because the cooperative is obliged to maintain a strong relationship of loyalty with its members, it is to be expected that it seeks to introduce intensely the technological and human resources needed to increase the level of satisfaction of the client-member. Clearly one of these resources is IT [Porter and Millar, 1985], which means that this type of firm may be more oriented towards more intense levels of IT introduction. This idea is expressed in the following proposition:

Proposition 2: Cooperative firms introduce IT more quickly than non-cooperative firms, and thus adopt IT more intensely.

Firms – especially cooperatives – according to this view are obliged therefore to maintain a special relationship with their member-clients, so that they are more inclined to adopt IT. However, the actual introduction of IT, and the potential positive effects of this on the value chain [Parsons, 1983; Cash and Konsynski, 1985] may improve the services that the firm provides to the client, thereby improving the loyalty that the client (or client-member) has for their firm. This effect will be stronger in the case of cooperative firms due to the stronger ties that bind the client-member to their firm. Thus according to this view a virtuous circle would be created: increasing the adoption of new information technologies due to an improvement in the client-organization relation, especially in the case of cooperatives. This loop between technology and client loyalty is expressed in Proposition 3. 

Proposition 3: Those firms that adopt IT more intensely achieve increases in the loyalty of their clients, a situation that encourages an increase in the level of IT adoption in later stages.

METHODOLOGY

The main methodology we used is the analysis of case studies, along with a series of measures of a quantitative nature that classify each of the cases in terms of different variables. We chose the case-study analysis because it is the most appropriate method for creating new hypotheses or theoretical frameworks [Eisendhardt, 1989], and because it is also appropriate for providing answers to “how?” or “why?” questions [Verschuren and Doorenwaard, 1999]: questions that arise in this research. Other reasons for choosing this methodology lie in the small number of units of analysis (16), the adoption of methods of work-intensive data-gathering within the organizations, the non-random criteria for the choice of sample units (all the units of the population were chosen), the use of qualitative methods of research, and the presence of researchers in the home office of the firms. Nevertheless, we should point out that we have also used quantitative methods, which lend more consistency to the qualitative results. Quantitative and qualitative methods are not mutually exclusive, and indeed many researchers recommend their combined use [Ruiz, 1996], so that they form part of the so-called triangulation process, in which various sources of information are combined. We used five types of data triangulation [Yin, 1994]: the analysis of documentary sources, direct observation, a questionnaire sent to company employees, a questionnaire sent to clients, and personal semi-structured interviews of various organization members. 

During the empirical study, we visited each firm for a period of at least one working day. During the visit we looked at the company installations, especially those related with processes involving some type of IT. We held a total of 36 interviews with different organization members: 16 executives, 14 IT Directors (Computing Manager, IS Manager or Data Processing Manager) and 6 workers from the Operations Departments. On two occasions it was not possible to interview the IT Director because there was no such department. We interviewed Operations staff either when there was no IT Director to interview, or when we chose to add more information from the Operations level (for example when there were notable differences between the opinions held by managers). The interviews took place between December 1999 and October 2000.

In the interview the organization member was presented with a questionnaire with questions using a 5-point Likert-type scale, measuring the presence of IT and complementary assets [see Powell and Dent-Micallef, 1997]. The questionnaires had different lengths according to whom they were designed for: upper management, IT manager or operations workers. In the latter two cases the number of questions was reduced: eliminating those questions for which the interviewee would be technically unprepared to provide an answer.

The longest questionnaire, given to the upper management, had a total of 45 questions grouped into 7 sections, each one with the aim of identifying and evaluating a resource or result in the firm. The first section referred to the impact that IT might have had on productivity, results or the competitive position of the organization. Parts 2, 3, 4 and 5 contained questions evaluating the presence of various potential human and managerial resources complementary to IT. Part 6 contained a total of 17 questions referring to as many types of computing, robotic or telecoms tools. The last section asked the interviewees for their opinion about the global position of the organization in various aspects which measure competitive success, such as increase in income, improvements in business performance, etc. In this analysis we shall use the data from sections 2, 3, 4, 5 and 6 of the questionnaire.

A questionnaire was also sent to the clients of the pharmaceutical distribution firms. This questionnaire was used to establish the number of firms with which each client transacted, and therefore their degree of loyalty towards each organization. The questionnaire also included questions in which the clients evaluated the quality of service. The survey was sent to a total of 1,060 distribution clients and we obtained a total of 231 valid replies, which represents a reply rate of 21.86%. 

With respect to the documentary sources, we studied publications of firms from the sector [Malo, 1994; Martínez, 1996], as well as sectorial periodicals, such as journals from the employers’ associations of the pharmaceutical distribution sector (Fedifar and Farmaindustria). Other information was obtained from their respective official records. 

REASONS FOR THE CHOICE OF CASES 

The pharmaceutical distribution industry is an appropriate sector for analysing the factors that promote or hinder the adoption of IT. First, because it has a wide experience in using information and communications technologies. In Spain, and in much of the rest of the world, the sector was pioneer in introducing information-handling tools in order to deal with client orders. This is because the sector has to handle a huge amount of complex information in short time-spans, and in response to demanding and highly-specialized clients. This is shown by the fact that in the year 2000 Spanish pharmaceutical distribution firms managed a portfolio of over 20,000 products [Bruque, 2002], achieving minimal error rates.

As far as the geographical area is concerned, the cases analysed are firms active in the sector in 10 provinces in central and southern Spain. In this area in the year 2000 there were a total of 16 pharmaceutical distribution firms, which had a gross income of €6 billion. In this same year, the firms supplied to a total of 3,800 pharmacies, and through them to a population of 8,834,000, which represents 22.4% of the total population of Spain. There are no important basic structural differences between the sector in the area studied and in the rest of Spain (in terms of size, proportion of cooperative firms, relevant legislation, and increase in income in the past 5 years). Although the object of the case-study analysis [Yin, 1984] is not to generalize its results to the rest of the population, we tried to maximize the number of firms in this study in order to provide more relevant results, and to widen the validity of our conclusions. We eventually studied all 16 organizations that make up the population of the sector for this geographical area.

CASES ANALYSED

As we mentioned earlier, we studied all the firms active in the sector. The organizations had, in 1998, an average payroll of 136 workers and average sales of  €49.99 million. Most of the firms (9) are cooperative firms owned by their own pharmaceutical clients. Many of these firms were created in the 1940´s or 50´s with the aim of managing centrally the orders of the pharmacies, in the face of the increasing complexity of transactions and increasing competition from non-cooperative firms. From the 1960´s onwards most distribution firms became interested in technological advances in the electronic storing and transmission of information, resulting in an incipient technological development which would peak in later decades. We are therefore in the presence of firms that have had an experience of more than 30 years in the use of IT, a period of time long enough for us to obtain relevant results explaining the different speeds of IT adoption.

VARIABLES USED

We used a number of variables to classify and characterize each case. These variables are as follows:

Size. This refers to the mean number of workers for the period 1994-1998. We have used size in the traditional way in order to explain the structure or behaviour of the organization [e.g. Sepherd, 1972].

Organization age: Defined as the number of years passed from the founding of the firm until 1999. It is thought that the older the firm, the more formalized will be its behaviour and the more developed its internal processes and hierarchy [Mintzberg, 1984].

Experience in uni-directional communications. This is a widely-used technology in the sector [Bruque, 2002]. Uni-directional communications allow the pharmaceutical distribution firms to receive orders from the pharmacies, usually via the basic telephone network and a modem, or in some cases, via an acoustic terminal. Experience with uni-directional communications may be an indicator, therefore, of the number of years of use of a very wide-spread technology, and therefore of the speed that the organization adopted IT.

Loyalty index. This variable measures the level of loyalty that clients show towards the supplier firm. It is measured using a formula
 based on the following ratio:
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where:

Nj = Mean number of firms with whom the clients of the firm j transact.

Ci = Number of firms with whom client i of the firm j transacts.

n = total number, in the sample, of clients of the firm j.

The values of this variable were obtained from the questionnaire sent to the pharmaceutical clients, which we described earlier.

Communication. Variable that measures the existence of an open and frank communication between the different departments and members of the organization. It was obtained by calculating the mean of the evaluations of interviewees, who were presented with 5-point Likert-type questions, concerning the following aspects: (1) written and oral communication flow without great difficulty in our organization; (2) the staff of our organization communicate with the rest of the workers, and not just with those of their own department or section; (3) there are frequent consultations between the computing or communications staff and managers concerning technical or management decisions; (4) in general, the computing or communications staff correctly perform the function of negotiator, instructor and advisor; (5) our staff are very open and have complete trust in their colleagues. This variable, and the following variables, have been formed based on the scales used by Ross et al., 1996 and Powell and Dent-Micallef [1997], and it achieves a reliability measure (Cronbach Alpha) of 0.81.

Conflict. This is a measure of the conflict or lack of consensus existing in the organization. It was calculated with the mean value of the 5-point Likert-scale variable, in the following items: (1) there is a high level of conflict in our organization; and (2) there is a high level of conflict between the headquarters of the firm and the centres/warehouses of territorial distribution. It achieves a reliability measure (Cronbach Alpha) of 0.85. 

Technical. Measures the level of education and training, as well as the learning skills of personnel using IT. It was calculated using the mean values of the 5-point Likert-type scales of the following items: (1) in general, our technical and communications staff are highly creative; and (2) our computing and communications staff are used to continual learning. This variable achieves a reliability measure (Cronbach Alpha) of 0.76.

Org-change. This variable measures the propensity to change of the members of the organization, including change resulting from the introduction of new IT. It was calculated based on mean values of a semantic differential scale of the following items: (1) in general, our staff accept change: very slowly, slowly, at an intermediate rate, quickly, very quickly; (2) our staff has accepted the use of new IT: extremely unwillingly, unwillingly, with indifference, enthusiastically, very enthusiastically. This variable achieves a reliability measure (Cronbach Alpha) of 0.65.

Support. This measures the explicit and active support of the management towards the introduction and development of new information technologies. The values of this variable were calculated using the mean value of the 5-point Likert-type scales of the following items: (1) new technology projects are unequivocally supported by the company management; (2) the company management has lead the renovation of IT in the firm; and (3) Training in the use of IT is a priority for our firm. This variable achieves a reliability measure (Cronbach Alpha) of 0.86.

Working groups. Uni-dimensional variable that measures the use of inter-departmental working groups to solve key problems. Its values have been obtained from evaluations on semantic differential scales of the following item: we resort to inter-departmental working groups to solve key problems: never, almost never, occasionally, frequently, very frequently.

Flexibility. Uni-dimensional variable that measures the lack of bureaucracy in the organization. Its values come from a Likert-type scale of the following item: we have very little bureaucracy in our firm.

Technology. Measures the fit between the technology used and the socio-economic system of the firm. It is calculated from the mean value of 5-point Likert-type scales of the following items: (1) in general, the availability of the computing/communications systems, their response times and the management costs in our firm are better than those of our competitors; and (2) our company’s new IT introduction and development costs are lower than those of our competitors. This variable achieves a Cronbach reliability measure of 0.90.

Level of IT adoption. We identified 17 computing, robotics and telecoms technologies used in the pharmaceutical distribution sector. We determined the adoption level of each of these technologies using 5-point Likert-type scales following the model of Powell and Dent-Micallef [1997]. The level of adoption was calculated using the mean value of the answers provided by different interviewees in each organization. 

ANALYSIS

Since the number of cases is high compared to other studies of a similar methodology, we grouped the firms into homogeneous groups according to the state (more or less advanced) in which they were regarding the adoption of IT. To do this we first developed a cluster analysis taking into account hierarchical as well as non-hierarchical procedures of classification [Visauta, 1998; Grande and Abascal, 1996]. We considered the groupings resulting from the hierarchical agglomerative methods (maximum, minimum, centroid and Ward). We then determined the groupings by analysing the dendograms resulting from the cluster analysis.

After studying each dendogram we identified that there were clearly three groups of organizations according to their technological level. Once we had determined the groups, we applied the k-means non-hierarchical algorithm, with the aim of deciding which organizations formed each group. This method has the aim of dividing the population into k groups, in this case with k=3, with a criterion of global optimisation, based on the calculation of centres of gravity using squared Euclidean distances. Each of these groups is characterized by the value of its centres with respect to each one of the 17 information technology variables analysed (Table 1). 

To test whether there were any significant differences between the means of the groups we carried out a discriminant analysis. The cases were correctly classified 100% of the time, which confirms the cluster choices made earlier as ideal.

Once we had determined the groups according to their IT level, we assessed each group of firms according to the aforementioned variables that may explain the different levels of IT adoption. This information is shown in Table 2.

RESULTS

As a result of the cluster analysis and discriminant analysis described in the previous section, we obtained three groups with distinct levels of IT adoption. 

In Group 1 there are 5 organizations, with the characteristic that they have a high technological level in the following aspects: (1) communication with clients, especially using bi-directional communications (IT2); (2) own network connecting the working groups of the firm (IT7); and (3) e-mail and file transfer (IT8). However, the technological level in terms of the following aspects is less than average: (1) EDI with laboratories (IT5); (2) EDI with laboratories via Internet (IT6); and movement of merchandise by radio-frequency (IT12). That is, it is a group which favours technologies of endogenous communication, and those connecting the firm with its clients. But it is less interested in technologies concerning operations management, or communication with suppliers. The firms of this group barely use these tools. Observing the data in Table 1, the technological level of this group could be described as intermediate.

Group 2 has 4 firms, and is characterized by scoring higher than the rest of the groups in the following technological aspects: (1) EDI with buying centres (IT3); (2) EDI with laboratories (IT5); (3) EDI with laboratories via Internet (IT6); (4) Barcode reading systems for classifying articles (IT9); (5) Robotic systems of dispensing articles of different turnover (IT11); (6) Own software for pharmacy management (IT13); Own-domain Website (IT14): and (8) Restricted-access Intranet (IT15). In short, these firms are globally highly advanced in terms of technology, which we can confirm when we see that there is practically no technological aspect in which they score poorly compared to the other groups (Table 1). Moreover, in the more advanced aspects, such as EDI-web systems with suppliers, own software for pharmacy management, restricted-access Intranet, etc, the group is even more favourably placed compared to the other groups.

Group 3 has 7 firms. Most of these firms (6) are non-cooperatives, of small or medium size, and they show a poorer level of technological adoption than the other two groups. Uni-directional communications (the most basic) are the only tool in which they do well, while they score worse in practically all the other aspects of IT.

	Table 1

Classification of groups.

	Technology variable
	Group 1

5 firms
	Group 2

4 firms
	Group 3

7 firms

	IT1
	4.60
	4.75
	4.83

	IT2
	4.80
	4.67
	4.17

	IT3
	1.00
	4.38
	3.08

	IT4
	2.00
	2.00
	1.17

	IT5
	0.70
	3.83
	2.75

	IT6
	1.30
	2.13
	1.50

	IT7
	5.00
	4.92
	3.92

	IT8
	4.90
	4.67
	2.54

	IT9
	3.60
	4.21
	1.67

	IT10
	0.50
	1.96
	0.50

	IT11
	4.00
	4.46
	1.67

	IT12
	0.60
	3.08
	0.83

	IT13
	3.90
	4.17
	1.83

	IT14
	4.70
	4.75
	0.75

	IT15
	3.20
	4.38
	0.75

	IT16
	3.20
	3.08
	0.75

	IT17
	0.10
	1.21
	0.17


	IT1 = uni-directional communications; IT2 = bi-directional communications; IT3 = EDI with buying centres; IT4 = transactions via Internet with buying centres; IT5 = EDI transactions with pharmaceutical laboratories; IT6 = electronic transactions via internet with pharmaceutical laboratories; IT7 = local network which connects firm teams and buildings; IT8 = e-mail and file transfer between firm computers; IT9 = bar-code reading systems for article classification; IT10 = weight verification systems for rejecting wrong orders; IT11 = robotic dispensing of articles of different turnovers; IT12 = movement of merchandise by radio-frequency; IT13 = pharmacy management software; IT14 = web with own domain; IT15 = Intranet with restricted access; IT16 = professional and technical information via website; IT17 = sale of parapharmacology products through website.

Source: the authors.


	Table 2 

Characteristics of  each technological group

	
	Group 1
	Group 2
	Group 3

	Brief Description
	Contains 5 organizations, the majority medium-sized or large cooperative firms, and with a considerable experience in the sector and in the development of uni-directional communications. The firms have quickly adopted technologies to manage communication with customers, especially bi-directional communications. They also have very developed internal communications networks. However, they have adopted EDI technologies, and movement of merchandise by radio-frequency, less intensely. They are firms, moreover, which base their strategy on a strong commitment to their traditional customer, who at the same time tends to be a member of the firm. They have chosen not to expand their geographical area of activity in the past 20 years: a sign of their commitment to the region and their traditional space. 
	Contains 4 organizations, all large cooperative companies. It is the group with the oldest firms, which, moreover, have greater experience in introducing and developing uni-directional communications technologies. At the time of the study, the firms have adopted most of the technologies we analysed with greater intensity, including EDI technologies, technologies based on Internet, and their own developed software. These firms have invested the most in Information Technology R&D. Although the customer loyalty they enjoy is high, they have opted for strategies of strong growth in new markets. They have therefore tried to develop policies of expansion and new client capture.
	Contains 7 organizations, 6 non-cooperative firms and 1 cooperative. Characteristically small or medium-sized firms, and, with the exception of the cooperative society, they are younger. They also have less experience in the adoption of uni-directional communications with customers. They have generally adopted IT, in all its aspects, later and with less intensity. They have a higher degree of adoption only in the oldest technologies. In some cases, internal intangibles score worse than the rest of the groups. Although some of these firms show an interest in introducing a strategy of expanding into new markets, their small size and their technological limitations have prevented this until now. These firms enjoy lower levels of client loyalty.

	Size
	98.00 (57.59)
	355.55 (50.00)
	37.91 (29.28)

	Organization age in 1999
	49.80 (17.57)
	50.00 (16.33)
	32.71 (16.60)

	Experience in uni-directional communication in 1999
	15.80 (2.05)
	19.75 (4.79)
	11.14 (4.22)

	Loyalty index
	4.15 (0.68)
	3.61 (0.31)
	3.14 (0.72)

	Cooperative/ Non- Cooperative
	4 cooperative firms; 1 non-cooperative
	4 cooperative firms; 0 non-cooperative
	1 cooperative society; 6 non-cooperatives 

	Communication
	4.28 (0.41)
	3.93 (0.44)
	3.87 (0.54)

	Conflict
	1.65 (0.48)
	1.85 (0.59)
	2.32 (0.73)

	Technical
	4.40 (0.57)
	3.93 (0.59)
	3.69 (0.50)

	Org-change
	3.85 (0.65)
	3.64 (0.17)
	3.82 (0.31)

	Support
	4.56 (0.32)
	4.52 (0.36)
	3.75 (0.36)

	Working groups
	4.10 (0.22)
	4.45 (0.48)
	3.00 (0.64)

	Flexibility
	3.60 (0.82)
	3.11 (1.01)
	3.14 (0.94)

	Technology
	3.40 (1.03)
	3.45 (0.49)
	2.75 (0.61)

	Note: The figures in parentheses indicate the standard deviation of the variable.

Source: the authors.


In Table 2 are shown the groups we mentioned earlier. A brief description accompanies each of the groups, as well as the values they score in each of the characterization variables. In the last 8 rows of the table are the values the groups score for each intangible factor: communication skills, organizational conflict, skills of technical staff, inclination towards change of the organization, support of upper management for IT development, use of inter-departmental working groups, organizational flexibility, and the fit between the technology used and the socio-economic system of the firm. As we can see, groups 1 and 2 (firms of a higher technological level, of a large or medium size, and mostly cooperatives) score more highly in the majority of the intangible factors. In particular, there is a more frank and fluid internal communication in groups 1 and 2. Equally the education and training level, as well as the learning skills, of the technical staff are also higher for groups 1 and 2, especially so for Group 1. The support which IT receives from the upper management is equally greater in the firms of the first two groups, while it is the firms in Group 2 (the biggest firms) which use inter-departmental working groups more intensely. Organizational flexibility is highest in Group 1, followed some way behind by groups 2 and 3. It is interesting to note that it is in this parameter that the global mean score of the three groups is lowest. It is worth looking at the scores of each group concerning organizational conflict. For the firms of Group 3, the values scored in this variable are significantly higher than those of the other two groups. That is, internal problems are greater in Group 3, with its mainly small or medium-sized firms with poor levels of IT adoption. Finally, there are no important differences between the scores of the three groups concerning inclination to change, although Group 2 does score slightly lower here. 

As a consequence of these results, we can put forward the following hypotheses:

Hypothesis H1: IT-complementary intangibles with a positive effect on business performance also affect positively the level and speed of IT adoption. 

Quantitative and qualitative analyses (see Table 2) show how the firms of groups 1 and 2 display higher levels of technology compared to those of Group 3. The firms of these groups are precisely those firms that are mostly cooperatives. This result is expressed by the following hypothesis:

Hypothesis H2: Firms with a democratic ownership structure (cooperative firms) adopt IT more intensely and more quickly than other types of firm.

Continuing with the analysis of client loyalty, we see in Table 2 scores that are significantly higher for the firms of Group 1 than for those of Group 2, and Group 3 firms score worse still. That is, the firms with the highest client loyalty are of medium size, score more highly in terms of capital intangibles, and have made more efforts to implement IT that improves communication with clients (bi-directional communications and internal communications networks). Moreover, during the qualitative analysis we saw that those firms with higher levels of IT were at the same time achieving higher levels of client loyalty. The managers in these firms stated also that many of their IT investment decisions were aimed at strengthening the loyalty relation of the client with the firm. In this way, it is clear that IT adoption and client loyalty have a reciprocal relationship. This virtuous circle was even stronger in those firms of a democratic ownership structure (cooperatives). The following hypotheses summarize these results:

Hypothesis H3a: Client loyalty affects positively the level and speed of IT adoption.

Hypothesis H3b: The level of IT adoption affects positively client loyalty.

Hypothesis H3c: The reciprocal relation between level and speed of IT adoption and client loyalty is stronger for cooperative firms.

Finally, it is possible to obtain another series of results from this research process. These results concern the effect that the size, organization age, and experience in the use of basic technologies have on the level and speed of IT adoption. First, all the data collected, whether qualitative or quantitative, indicate that size is associated with the level and speed of IT adoption. This effect can be seen in Table 2 itself, where it is clear that it is the firms of groups 1 and 2 that score more highly in level and speed of IT adoption. This result is expressed in the following hypothesis:

Hypothesis H4: Firm size affects positively the level and speed of IT adoption.

All the data we have analysed allows us to infer a positive relation between previous experience in the use of IT and the level to which firms adopt new technologies. In Table 2 we can see that the firms of groups 1 and 2 adopted uni-directional communications technologies before those of Group 3. In this aspect the difference between groups 2 and 3 are the most significant: the firms of this last group adopted this technology almost nine years later, on average, than the firms of Group 2. During the semi-structured interviews, the managers also commented that this previous experience in using IT encouraged them to continue introducing this type of technology in later years. This relation appears in the following hypothesis:

Hypothesis H5: Previous experience in using IT affects positively the level of IT adoption.

The age factor was also of interest in this study. We can see that the firms of groups 2 and 3 are of similar age, and generally older than those of Group 3. The firms of these first two groups also enjoy higher levels of technology. However, evidence from both the interviews and the organizational background of each firm was contradictory. For example, the youngest firm in Group 3 has higher level of technology than the other firms in this group. The results of the interviews with managers and other members of the organizations also proved contradictory, so that we were not able to offer a definitive hypothesis in this case.

CONCLUSIONS

The results of the research described above lead us to draw a number of conclusions. These conclusions have lead to a number of hypotheses which we mentioned earlier and which we present graphically in Figure 1. First, the results show that IT-complementary intangibles not only have positive effects on business performance [Powell and Dent-Micallef, 1997], but they also influence the level and speed at which organizations adopt IT. Beneficial effects are especially significant when the firm shows the following characteristics: a frank and fluid internal communication, an absence of conflict, managers that support IT, and a technical staff that are highly trained and skilled. This conclusion is in line with various studies from the 1980´s and 90´s [e.g. Davenport, 1999].

Second, our results show that the level and speed of IT adoption depend on other factors apart from the intangibles that we mentioned earlier. In the first place, the size factor is shown to be able to explain a large part of the variation in IT levels. We understand from this that the size can be related with the financial and human resources that the firm has at its disposal. Thus larger firms will be more inclined to introduce IT, and they will also possibly have better-equipped technical departments – a situation which may mean that it is precisely these firms that adopt technological innovations first. Size may also be a result of the favourable background of the organization [Lieberman and Montgomery, 1988] – a situation which may have meant that the firm invested early in technology [Barney, 1986]. 

Third, experience in the use of basic technologies may be a predictor of the level to which firms adopt new technologies. From our results we can see that those firms that introduced mature technologies earlier tend to adopt subsequent innovations more intensely and perhaps they also do so more quickly. In other words, there may be a kind of “positive inertia” which allows innovatory firms to stay ahead technologically over time, especially if the environmental conditions are not excessively changeable. As far as age is concerned, the results are not as clear (Figure 1). It is thought that organization age favours the formalization of business behaviours and the development of internal processes and of the hierarchy [Mintzberg, 1984] – a situation which may favour a more professional technology management and a more effective planning of technological development. However, looking at our results we can say that age can only have positive effects on the development of IT if it is accompanied by a number of other favourable elements (such as the presence of appropriate intangibles, or sufficient financial resources).

Finally, one of the main conclusions of this study refers to the relationship that links the client (or client-member) with the firm. In this sense there seems to be a virtuous circle by means of which those firms that more intensely use IT to improve client service achieve more satisfied and therefore loyal clients. At the same time, the presence of members committed to the organization favours the introduction of new IT that may lead to improvements in service. As we have already pointed out, this effect seems to be much stronger in social economy firms than in exclusively capitalist firms. This finding is, perhaps, one of the most relevant in our study.
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Figure 1. Final model

This paper has some limitations that may form the starting point for new research. First, it is an explorative study based on a limited population of firms, so that subsequent studies are necessary to generalize our findings to other sectors and other geographical areas. Second, the nature of the analyses only allowed us to propose the existence of relations between factors, but did not allow us to examine the differences in intensity between these relations. Third, we analyse the factors of an organizational nature, but other factors may exist, of an external nature, that affect IT adoption. We therefore encourage other researchers in the IT area to continue this line of research, and either confirm or modify the model that we have proposed here. 
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