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ABSTRACT
This paper uses a strategic choice framework to guide an empirical investigation of the factors impacting upon end-user information systems capability (ISC) in Ghanaian (private and public) firms. More concretely it uses a survey of 349 employees working at 6 different public and private Ghanaian firms to assess the extent to which a firm’s ISC is affected by the intensity of training at the firm, its leadership style, the extent of organisational learning and innovation at the firm as well as end-user involvement in the decision-making process. It also examines how firms acquire the software technologies they use on a daily basis and whether the ‘mode’ of acquiring these technologies (e.g. licensing agreements or in-house development) impacts upon information systems capability (ISC) as proxied by the end-user computing skills of employees. Interview data with senior managers provides additional support for the statistical results and help fine tune their interpretation. This paper presents preliminary findings from the analyses, proposes areas for development and advances a number of policy and business implications relevant to Ghana and other developing countries. 
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INTRODUCTION
Empirical evidence shows that the development or acquisition of key technologies is a necessary - but not a sufficient - condition for economic development and enhancement in a nation’s competitiveness (e.g. Freeman (1988), Fransman (1986)). More concretely, to gain a competitive advantage on the basis of a newly ‘developed’, ‘adapted’ or ‘acquired’ technology, a firm or a country needs to master it and deploy it in a way that others can’t (e.g. Hamel and Prahalad (1994)). Even when technological assets have been successfully converted into a competitive advantage, unless they become the focus of strategic action they will tend to be mismanaged and erode through time eliminating the possibility of developing a sustainable competitive advantage (Bell and Pavitt (1993), Lall et al (1994)). 
Unsurprisingly, developing nations have focussed on issues of capability building and competitiveness in devising technology transfer policies and economic development strategies. The liberalisation of markets, the development in communication technologies and the advent of the virtual consumer potentially enables a country to compete on equal grounds to others if it can develop the capacity to do so.  This is in stark contrast to strategies based on import substitution and technology import restrictions popular in the 1970s (Radosevic (1999)). Capability building and competitiveness emphasises the receptiveness and preparedness of its workforce to new technologies and its ability to develop them efficiently. 
In this paper, we are particularly interested in how Ghanaian (private and pubic) firms develop and maintain their information systems capability (ISC). More concretely, we focus on the capacity of the end-user computing environment to absorb, utilise and enhance information technologies so as to improve their competitiveness. High levels of ISC empower individuals to utilise IT efficiently in an organisational context which is key determinant of its success (Cooper and Zmud (1990)). The strength of this argument has spurred the development of user-based measures of ISC that allow for the monitoring of this phenomenon. 
A popular interpretation of ISC includes references to the extent and nature of the direct interaction with application software by managerial, professional and operating level personnel in user departments (Doll and Torkzadeh (1989)). In this paper we use end-user capability skills as a proxy for information system capability. More specifically the ISC construct we use purports to measure ‘…user’s knowledge and ability to utilise computer hardware, software and procedures to design, develop and maintain specific applications for task-related activities…’ (Torkzadeh and Lee (2003:608)). The focus on end-users of IT is particularly appropriate for the study of technology transfers as it emphasises the role of the ‘recipient’ in the process, a perspective that has generated relatively less interest in the original development literature focussing on technology transfers (Odebra (1990)).
The success of a newly developed or acquired IT technology will depend on the information system capability of its end-users (ISC) which in turn depends on a plethora of factors. Laws, regulations and other political factors will invariably impact upon the acquisition of the technology itself and on the ISC (World Bank (1987; 2004)). Culture will also have an important impact on both the development/acquisition (e.g. Freeman and Soete (1987) and Henderson (1993)) and the way it is used (Enos (1989)). Kluzer (1993) studied the socio-political factors underlying the diffusion of IT in Mozambique highlighting the role of IT ‘elites’, NGO and governmental organisations. He emphasises the development of indigenous IS implementation capabilities, findings that are supported by a separate study by Kamel (1994) in the context of Egypt. Grant (1996) also examines how conditions in developing countries (Zimbabwe in particular) facilitate or hamper IT transfers/development. Whilst these studies provide valuable insights, much of this work focuses implicitly or explicitly on information system ‘implementation’ capabilities as oppose to information system capabilities more generally. The former emphasises the earlier stages of IT acquisition but does not cater to the dynamic characteristics of IT-related activities and processes that are more relevant to a discussion of competitiveness and the development of a sustainable competitive advantage. The end-user based concept of ISC defined here and in Torkzadeh and Lee (2003 – see also references therein) includes the acquisition and implementation processes as well as the on-going effort to improve business processes, products and services, administrative support and customer care using information systems.  
The general aim of this paper is to present very preliminary results of an empirical investigation of the factors that impact upon information systems capability (ISC) in Ghanaian (private and public) firms. Whilst we acknowledge the role of macro-economic and major political factors that influence ISC our focus is at a more micro level, i.e. on the strategic variables that are within a firm’s decision set. More concretely, we invoke Strategic Choice Theory to assess the extent to which a firm’s ISC is affected by the intensity of training at the firm, its leadership style, the extent of organizational learning and innovation at the firm and end-user involvement in the decision-making process. We also examine how firms acquire the software technologies they use on a daily basis and whether the ‘mode’ of acquiring these technologies (e.g. licensing agreements, FDI, or in-house development) impacts upon the firm’s ISC. The data we use was obtained through a survey of 349 employees working at 6 different public and private firms. The questionnaire collected information that enabled five different constructs that proxy the intensity of IT training received by the employee, the leadership style used in the employee’s work environment, the extent of organisational learning & innovation in the employee’s department and perceptions of end-user involvement as well as end-user computer skills. The validated constructs are used to formulate and test a regression model that provides insight into how these factors (including mode of acquisition) impact upon ISC (i.e. end-user computing skills). Interview data with senior managers at the sampled firms and government officials provides additional support for the statistical results and help fine-tune their interpretation. There is much work to be done yet in terms of enhancing the relevance of the results but preliminary findings appear to be promising and lend support to the theoretical framework underpinning the study. 


Section II explains the theoretical framework and the hypotheses that are tested in the empirical section. Section III discusses methodological issues emphasising how the survey was designed and administered and how the data was interpreted. The preliminary results are presented and discussed in Sections IV and V. The paper concludes with Section VI which presents a number of policy and business implications relevant to Ghana and other developing countries.
II. Theoretical Framework

Child (1972) was one of the first to study the extent of managerial discretion in organizations. He argued that managers had the discretion to make strategic choices and that a firm’s performance was not entirely dictated by external environmental conditions. This led to debates of environmental determinism versus strategic choice (Hrebiniak and Joyce (1985)). His research focused on the ‘fit’ between the environment and firm strategy. The concept of strategic choice theory, in other words, holds that the destiny of an organisation is in the hands of its managers, and that it is successful or unsuccessful as a direct result of their competence (Child (1972), Kochan et al (1986), Kotter (1995)). The success of an organization is in essence the manifestation of strategic acumen by its top managers. More recent interpretation of strategic choice allocate relatively more weight to the impact environmental factors may have on a firm’s outcomes (Hoskisson et al (1999). 

Strategic choice theory was developed when industrial relations in the U.S. were changing rapidly. Because most of the popular theories at that time were generated during periods of relative stability in U.S. industrial relations they are consequently overly static and somewhat unsatisfactory in explaining behaviours when the basic parameters of the system appear to be changing.  Strategic choice theory starts with the consideration of relevant forces in the external environment that affects strategic activities. Changing external environment conditions induce managers to make adjustment in their competitive business strategies. In making these adjustments, the range of options considered are filtered and constrained so as to be consistent with the values, beliefs, and philosophies engrained in the mind of key decision-makers. Since choice is also embedded in particular historical and institutional structures, the range of feasible options available at any given time is partially constrained by the outcomes of previous organisational decisions and the current distribution of power within the firm and between it and any firm, government agencies, or other external organisations it deals with.

Hence strategic decision making processes and outcomes are determined by a continuously evolving interaction of environmental pressures and organisational responses. The relative importance of either the environment or the managers’ responses can vary over time. The broader conception of the institutional framework of industrial relations (the arena where the strategic theory of choice was initially developed) divides the activities of manager, workers and government organisations into three tiers: (1) a top tier of strategic decision making, (2) a middle or functional tier of human resources policy making, and (3) a bottom or workplace-level tier where policies are played out and affect individual workers and supervisors on a day-to-day basis. 
This three-tier framework helps identify and address the apparent inconsistencies and internal contradictions in strategies and practices occurring at different levels of firms. First, the framework recognizes the inter-relationships among activities at the different levels of the system and helps explain the origins of any prevailing internal contradictions or inconsistencies among three levels. Second, this framework considers the effects that various strategic decisions exert on the different actors in the system. The three-tier framework encourages analysis of the roles that employees, managers and government play in each other's domain and activities. 
The current study is situated in the tradition of Child’s (1972) strategic choice concept. It also takes into account the conditioning effect of the organizational environment on the decision-making abilities and discretion of top managers (i.e. those in charge of strategy). Using a strategic choice framework to study issues of IT transfer and development also helps bridge a gap between organization studies and information technology. According to Orlikowski and Barley (2001) the rapid pace of changes to the workplace as we know it cannot be understood without considering both the technological changes and the institutional contexts that are reshaping economic and organizational activity. For many organizational researchers, IT is a specialized topic far less central than understanding such issues as human decision making, group dynamics and the sources of organisational structure. IT is conceptualized abstractly and treated deterministically ignoring the role of human agency in shaping either the design or the use of technology. Strategic choice theory recognizes that managers influence the choice of both technology and organizational structure although few studies extend this influence beyond the decision to adopt a particular technology, abstracting from the possibility that managers can influence IT design and use it in the post-acquisition period (Orlikowski and Barley (2001)). 
Figure 1 below illustrates the framework used in this paper. It is an adaptation from Hrebiniak and Joyce (1984) and portrays the strategic decision making process of a typical firm faced with an IT transfer or acquisition decision. The firm’s immediate goals is to improve its end-user information system capability (ISC), information systems-related organisational learning and innovation (OL) as a means of increasing its long term profits and growth prospects. Hence improving ISC and OL are its action points. The responsibility for successfully realising the action points is delegated to the Board of Directors (BOD) and top management (Top Management) of the firm – i.e. the top tier managers. The relevant forces in the internal and external environment to consider are those that will impact upon the decision to build IS capability through either in-house development or acquisition through licensing
.  The relevant internal actors are the middle tier managers discussed above and include the technical (line) team, non-core (staff) team, senior staff associations, union members and other professional groupings. 

The external actors will vary according to industry and ownership structure – they are effectively the firm’s non-employee stakeholder groups. Of relevance to the Ghanaian firms sampled in this study, the external actors include central government as represented by an appropriate sector minister or supervisory body, development partners (e.g. World Bank, IMF), strategic partners, labour organisations, professional bodies, customers, creditors, competitors, educational institutions, the media and local communities. 
The interaction between the internal and external actors may lead to inconsistencies and internal contradictions in strategies and practices. Compromises may be reached through bargaining and negotiations but ultimately the outcomes are determined by the upper tier of management (BOD and Top Management). The latter will be influenced by the relative status of the actors and constrained by resources, technical feasibility and bounded rationality. An explicit or implicit cost-benefit analysis may be used to evaluate the options and choices at the heart of the decision problem. In other words, we follow Hrebiniak, and Joyce (1984) by including as ‘evaluators’ against which a strategic decision is judged: cost benefit analysis, political acceptability by actors, resource capability, intended rationality, bounded rationality and technical feasibility of the strategic choice.
The usefulness of this framework lies in its ability to organise phenomenon (an IT mode of transfer) and sharpen the logic of the interactions between the agents (Lake and Powell (1999)). By emphasising the strategic interactions as units of analysis, the use of the strategic choice approach helps break down the traditional frames which may hamper the full understanding of the phenomenon studied. The framework also reconciles philosophical differences between agents by clearly separating between environments and actors.  
Our analyses focus on the variables that impact upon end-user ISC. In doing so we examine the influence of the mode of acquisition on ISC as well as the interaction between the joint action points of ISC building and IS organisational learning and innovation. The impacts of IT training, end-user involvement and leadership style on ISC are also assessed through a general linear regression model of ISC.
Figure 1: Theoretical Framework
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*Adapted from Strategic Choice Theory and Hrebiniak and Joyce (1984).

The hypotheses tested in this paper relate directly to the theoretical framework summarised in Figure 1 and can be formulated as follows. 

Hypothesis 1 (H1): Information System Capability (ISC) – a proxy to end-user skills - increases relatively more rapidly if software technologies are developed in-house.

This hypothesis effectively tests the claim that technology transfers (in this case IT software) through licensing allows greater opportunities for local enterprises to learn through reverse engineering (Radosevic (1996), Pack and Saggi (1997)). Past studies on this phenomenon tend to use aggregated figures as oppose to firm-specific results, particularly in the case of developing economies where firm level data is generally poor (Pack and Saggi (1997)). 

Hypothesis 2 (H2): Information System Capability (ISC) – a proxy to end-user skills – increases relatively more rapidly if end-users are involved in IT-related issues in the organisation (EUI).

This hypothesis tests the claim that the more involved an employee feels he/she is in the acquisition, development, implementation or upgrading process of a IT software and the more ‘personal’ relevance he/she feels with the IT instruments, the greater the ISC will be. By partaking in these activities, employees will develop or indulge an interest in the software and invest more efforts in learning and developing their competence in using it. There is a highly held view that the success of an IS tends to be proportional to the degree of participation of the users (Hunton and Price, 1997)
Hypothesis 3 (H3): Information System Capability (ISC) – a proxy to end-user skills – increases relatively more rapidly with IT training (ITT).

Information technology training seeks to develop the users of software computer skills and help them ‘think outside the box’ in terms of realising the possibilities that the software and other ITT tools may offer by working with and through organisational resources. The ITT variable used in this study refers mainly to the formal training users receive in their place of employment or training that is paid by their employers. 

Organisational learning and innovation (OL) on the other hand refers to the extent to which employees are encouraged to propose new ideas and communicate these with fellow workers and superior managers as well as act upon them. Firms with a healthy OL environment are likely to be able to develop stronger ISCs. This is the motivation for H4 which can be formulated as follows:
Hypothesis 4 (H4): Information System Capability (ISC) – a proxy to end-user skills – is positively related to the extent of organisational learning and innovation at the firm (OL).

Finally, hypothesis H5 tests the concept at the very heart of the strategic choice framework by claiming that the more IT oriented or proactive managers are, the stronger the ISC will be. 

Hypothesis 5 (H5): Information System Capability (ISC) – a proxy to end-user skills – is positively related to the support employees receive through the leadership ‘style’ adopted by the organisation (LS). Managers are often recognise as heroes and symbols within the organisation therefore the employee perception of managers practical support and encouragement can be significant in transforming the organisation as an ‘IS champion’. Although there is a widely held believe about the importance of leadership style in ensuring organisational success not much work has been done to establish a causality to a business capability (in this case ISC).  These hypotheses are summarised pictorially in figure 2 below. 
Figure 2: Research Hypotheses
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Methodology

Many papers on strategic choice (i.e. leadership style) focus primarily on the role of the chief executive officer (CEO) and/or the top management team (TMT). According to Finkelstein and Hambrick’s (1996) detailed survey of the strategic choice literature, many also examine lower levels of management implicitly recognising that many strategic decisions are formulated and executed at lower levels of management and/or influence the decisions of the middle or top tier of management. We do so here by including all major IS end-user groups in our survey. 
The data for this study was collected using a number of instruments including a structured questionnaire, semi-structured interviews and corporate documents analysis to inform the design of the questionnaire and the interview questions as well as to guide the interpretation of the results. 
The survey targeted end-users of software in Ghanaian firms. A total of six firms were selected, three from the private sector (large firms listed on Ghana’s stock) and three large public firms. A total of 1000 questionnaires were distributed. The response rate was 35% with 349 complete and usable returns. The non-response bias was tested and appears to be insignificant. 

The questions were inspired from the existing empirical literature on the five key research areas discussed in the first section. A draft questionnaire was pilot tested with leading US and UK academics in the field as well as practitioners in the UK (Accenture and Centrica) and in Ghana. A subsequent draft was produced taking into account the comments received from the piloted design. A second draft was tested on a sample of potential respondents in Ghana. A third and final draft was produced as a result.  

The survey is composed of six distinct parts; five corresponds to the constructs (ISC, EUI, ITT, LS, OL) used in our analysis whilst a sixth section asks detailed information about the respondents. The aim of the questions in the section entitled ‘information systems capability’ (ISC) was to develop a construct that could effectively assess the level of end-user computing skills of the respondent. More concretely, the ISC variable derived from this section measures the degree of confidence that end-users experience in performing specific daily tasks using a range of software. The ISC index is therefore a self-perception or ‘stated’ measure which attempts to evaluate the skill level of end-users through reported evidence. ISC is related to our theoretical framework as an action point which a technology transfer firm must master to stay competitive (see figure 1) and is the central theme of our research (dependent construct). The second section focuses on questions used to develop a construct that measures end-user involvement (EUI) or the extent to which end-users are (and perceived to be) involved in information systems software decisions. Such decisions may involve the type of software that is acquired, how it is developed, who should use it and be trained to use it etc. This aspect is a hugely ‘political process’ given the egos and constraints of various actors within the organisation. In figure 1, this hypothesis (H2) is related to the internal actors section in the framework. The third section (and construct) relates to the extent (frequency and quality) of the IT training (ITT) employees ‘think’ they have received on how to use and improve the information systems in operation in their business unit. ITT (H3) would be conceptualised within the strategic choice framework as an ‘action point’ which is embedded in the ‘mastery’ (via organisational learning) of the software acquired. ITT can also be viewed from the framework (figure 1) as involving internal actors. The fourth construct focuses on leadership style (LS) and by association general management support (H5). More concretely, the leadership and management support construct measures the degree to which employees (the lower tier) think senior and department managers (the middle and upper tier) support them in their acquisition of information systems skills. Leadership and management support construct which is captured as (H5) is related to the theoretical framework via the ‘centre’ i.e. the BOD and Top Management. The success or otherwise of the acquisition and deployment of the IS software is by implicit assumption dependent on this construct. LS can also be viewed from the framework as part of the internal actors (as in departmental heads). The fifth construct used in the questionnaire measures organisational learning and innovation (OL). This construct measures the degree of knowledge transfer between departments, across the organisation as well as inter-organisational governance engagement. This construct is represented by hypothesis 4 (H4) in figure 2 and it is related to figure 1: the theoretical framework through the ‘action point’ as a key objective for organisational success and also through ‘external actors’ under the inter-organisation governance modes.  A final section provides background information about the gender, age, experience, training and status of the respondent. Our target respondents were expected to be using technology software for their daily business operations –whether in sales, engineering, accounting, banking, IT or any other business function. Questionnaires were distributed to target respondents through a departmental contact who is mandated by the company hierarchy. We maintained telephone contact and daily visits to the respondent companies during the data collection period which lasted for a period of three (3) months. Completed questionnaires were collected from the companies as and when they become ready and more questionnaires were supplied when required.

The selected respondents are users of information technology software in their daily business operations – whether in sales, engineering, accounting, banking, IT or any other business function. Questionnaires were distributed to target respondents through a departmental manager. The data collection period lasted for a period of three months. Completed questionnaires were collected from the companies as and when they become ready.

Each construct is based on 8-20 questions that ask the respondent to state their level of agreement with a statement on a scale of 1 to 5 where 1 is strongly disagree and 5 is strongly agree. We discuss the five constructs in turn. 
End-User Information System Capability (ISC):

The end-user information systems capability construct (ISC) is used as a proxy to end-user computing skills. End-user computing skills refer to the direct interaction with application software by managerial, professional, and operating level personnel in user departments (Doll and Torkzadeh (1989) and Torkzadeh and Lee (2003)). This emphasis on interaction - as opposed to software development as in Davis and Olson (1985) and Lefkovits (1979)- is consistent with IT activities in developing countries (e.g. Ghana) where relatively little IT development takes place. End-users are in effect perceived as product designers not as systems analysts or programmers. ISC helps ensure the direct success of information systems during the implementation stage and during actual usage – it is instrumental to the performance of firms (Doll and Torkzadeh, 1991; Torkzadeh and Doll, 1999)  
The evaluation of end-user skills has and remains problematic due to the changing nature of software and the firm (and job) specific nature of skills. Whilst earlier attempts relied on self reported end-user computing satisfaction scales (Doll and Torkzadeh (1988)), more recent studies rely on an ‘indirect approach’ which involves the collection of self-reported perceptions of confidence levels in the use of job-specific software. In developing the ISC construct for this study, we adapted the approach used in Torkzadeh and Lee (2003) based on perceived confidence levels. More concretely the end-user skills variable (ISC) used in our study asked respondents to state their level of agreement with the statements in Table 1. A high score is associated with high ‘perceived’ ISC. The mean and standard deviation of the variables appears in the right hand column of Table 1. 
Table 1 Information System Capability Construct (ISC)
	Construct Components:
	Mean

(S.D.)

	C1. I am able to generate reports from the software for my departmental purposes 
	3.82 (1.25)

	C2. I can assess the information system software needs I require to do my job.
	3.76

(1.20)

	C3. I can evaluate the performance of the information system software.
	3.52

(1.26)

	C4. I am knowledgeable in the use of advanced programming language.
	2.84

(1.44)

	C5. Overall, I can support others on the use of the information system software.
	3.67

(1.34)

	C6. I am able to design user training programme for the information system software.
	3.00

(1.54)

	C7. I am able to create user procedures manual for the information system software.
	2.90

(1.50)

	C8. I can use databases from the information system software.
	3.46

(1.30)

	C9. I can use everyday office productivity packages (e.g. MS word, Excel, PowerPoint, MS Access etc.)  easily.
	4.23

(1.06)

	C10. My colleagues agree that the support I provide with the information system software is useful.
	3.62

(1.26)

	C11. I am able to resolve problems (e.g. freezes, hang-ups, crashes) with the information system software.
	3.06

(1.56)

	C12. I am one of the top 5% employees in my department whose knowledge in the use of the information system software is very high
	3.48

(1.25)

	ISC Construct Variable
	41.30

(12.81)


End-User Involvement: 

This construct tries to gage the extent to which the respondent feels involved with the acquisition and deployment processes of the information system software. In developing the construct we were influenced by Hartwick and Barki’s (1994) conceptualisation of end-user involvement in that we included the psychological state of the individual respondents stressing the personal relevance of the system to the individual as oppose to relying on the set of activities that users or their representatives performed (Frank and Robey (1986)). Our formulation of the components was also inspired by (Hartwick and Barki (1994), Lind et. al. (1990), Earley and Lind (1987), Greenberg (1986), Earley (1984), Hunton & Price (1997), Ives & Olson (1984).) A high score is associated with high ‘perceived’ EUI which is assessed through the components listed in Table 2. The mean and standard deviation of the variables appears in the right hand column of Table 2. 
Table 2 End-User Computing Involvement (EUI)

	Construct Components:
	Mean

(S.D.)

	I1. My views are taken into account when the department acquires information system software.
	2.85 (1.31)

	I2. My views are taken into consideration in specifying the needs of the information system software.
	2.99

(1.37)

	I3. My views are considered when reviews of the information system software are enacted.
	3.06

(1.34)

	I4. I attend the information system software provider’s presentation(s). 
	2.81

(1.54)

	I5. I am involved in the adaptations of the information system software used in my department.
	2.91

(1.35)

	I6. I was given the opportunity to comment on the information system software before it was accepted. 
	2.54

(1.35)

	I7. My views about recommendations for improving the information system software are taken seriously.
	2.83

(1.36)

	I8. I was personally involved in the purchase and the subsequent deployment of the software mentioned in Q3.
	2.20

(1.30)

	EUI Construct Variable
	23.96

(9.49)


Organisational Learning and Innovation: 
This construct measures the degree of knowledge transfer across the organisation as well as inter-organisational governance engagements that promote innovation through the adoption, development or fine tuning of new or existing processes. Its principal concern is to determine the extent to which the respondent has learnt how to use company specific information system software through interactions with others (formal or informal) as well as the role he/she has played in transmitting this information onwards. It also examines the ease with which new ideas are transmitted and the incentives or encouragement that is provided to staff to think them up. The components of the construct were inspired by the work of: Argyris and Schön (1978), Crossan et al. (1995), Easterby-Smith (1997), Fiol and Lyles (1985), Huber (1991), Levitt and March (1988), Vera and Crossan (2004), Weick (1991) and Simon (1991). A high score is associated with high ‘perceived’ OL which is assessed through the components listed in Table 3. The mean and standard deviation of the variables appears in the right hand column of Table 3.
Table 3 Organisational Learning and Innovation (OL)

	Construct Components:
	Mean

(S.D.)

	L1. We have open discussions and exchange of ideas about the information system software and its performance. 
	3.39 (1.28)

	L2. I am able to propose new features and extensions that could be introduced to the original version of the information system software.
	2.79

(1.39)

	L3. I have contributed to the development of a department manual for the information system software.
	2.42

(1.20)

	L4. My colleagues are willing to share their skills and knowledge on the information system software.
	3.61

(1.15)

	L5. I often have the opportunity to talk to staff in other departments about the performance of their department information system software in order to gain insight into best practice.
	2.98

(1.34)

	L6. There is an allowance for human mistakes in using the information system software in my department.
	2.96

(1.23)

	L7. My department shares our information systems software processes with other departments which uses similar software.
	3.19

(1.31)

	L8. My colleagues have contributed to the development of a department manual for the information system software.
	2.90

(1.33)

	L9. There is a system in place that allows the department to learn successful information system software practices from other organizations.
	2.42

(1.19)

	L10. I willingly share my skills and knowledge of the information system software with my department colleagues.
	3.92

(1.16)

	L11. Overall I do not depend on others to use the information system software.
	3.52

(1.20)

	L12. Overall I help others to use the information system software and actively engage in the transfer of skills within and across departments.
	3.60

(1.20)

	OL Construct Variable
	40.48

(9.04)


Information Technology Training (ITT) 
All companies understand the role of training in the development of internal resources which can be considered sources of competitive advantage in the human element and its intangible characteristics (knowledge, skills, attitudes, organisational learning). The success of training depends on the correct execution of all steps of the process including the compilation of training needs, the development and implementation of training programmes and the evaluation of its performance. The construct used in this study assesses the scale and scope of the IT training received by the respondent as well the quality of the training process. The emphasis is on formal training relating to company software applications used by the employees. The construct was inspired by the work of Aragón-Sánchez et al. (2003), Santhanam and Sein (1994), Bostrom et al (1990), Cheney et al. (1986), Davies and Davies (1990), Davies and Bostrom (1993), DuBouley et al (1981), Olfman and Bostrom (1991), Nelson (1991), Rivard and Huff and (1988). The approach used here is to determine the extent to which the respondent feels that the training he/she has received in relation to a key software package is adequate. A high ITT score implies that the respondents feels that he or she is adequately trained for the given software package. The mean and standard deviation of the variables appears in the right hand column of Table 4. This insight was obtained by asking the respondent to rank the following components: 
Table 4 Information Technology Training (ITT)

	Construct Components:
	Mean

(S.D.)

	T1. I find the training given by the information system software provider sufficient to enable me resolve customer problems. 
	3.07 (1.19)

	T2. I find the training given by the information system software provider sufficient to enable me to adapt to changes in market conditions.
	2.95

(1.13)

	T3. I find the following training methods effective:

A. On-the job training delivered by in-house trainers.
	4.00

(0.96)

	B. In-house training delivered by in-house trainers.
	3.81

(0.93) 

	C. In-house training delivered by outside trainers.
	3.44

(0.96)

	D. Outside training programme lasting more than a full day.
	3.28

(0.86)

	E. Granting of study leave. 
	3.43

(1.05)

	F. Distance learning programmes.
	3.12

(0.90)

	G. Training provided by expatriate staff.
	2.89

(0.89)

	H. Training overseas with software provider.
	3.37

(1.06)

	I. Overseas conferences and training sessions other than those provided by the software provider.
	3.20

(1.03)

	T4. During the past year I have had some training on the information system software.
	2.82

(1.47)

	T5. I have attended overseas courses and seminars on the information system software. 
	2.03

(1.31)

	T6. I find the goals and objectives of these training sessions clear.
	2.87

(1.32)

	T7. I believe the training content for the information system software is based on best practices in the industry.
	3.19

(1.30)

	T8. Training sessions are aimed at transmitting specific skills in relation to the information system software. 
	3.42

(1.24)

	T9. I find the number of hours/days allocated to training on the information system software adequate.
	3.13

(1.24)

	T10. I find the number of my colleagues who have received training on the information system software sufficient.
	2.99

(1.29)

	T11. I believe the company spends an adequate amount of money on training employees on the information system software.
	3.27

(1.32)

	T12. Experienced and knowledgeable employees are sometimes involved as trainers and facilitators on the information system software. 
	3.43

(1.23)

	T13. I have received adequate training in office productivity packages (e.g. MS Excel, MS Word etc).
	3.58
(1.18)

	ITT Construct Variable
	39.90
(9.54)


Leadership Style (LS)
This construct attempts to gain an insight into the extent to which employees feel ‘supported’ by their senior managers in matters of IT.  More concretely, it assesses whether senior management is perceived to be generally IT proactive. This variable reflects the strategic choice theory perspective that underlies the analysis and their interpretation in that it assesses the employees (third tier) perception of the IT leadership role their managers endorse. This variable is inspired by the work of Finkelstein & Hambrick (1996), Kotter (1988), Kets de Vries (1994), Vera & Crossan (2004) and Hambrick and Pettigrew (2001). A high score reflects a ‘strong’ leadership in matters of IT. The components questions are listed in Table 5 (means and standard deviations are on the right hand column).
Table 5 Leadership Style (LS)

	Construct Components:
	Mean

(S.D.)

	S1. Senior Managers within the organisation support technological change and are receptive to new ideas.
	3.55 (1.04)

	S2. Senior Managers and employees in the organization share a common vision of what the information system software should accomplish.
	3.30

(1.12)

	S3. Senior Managers in the organization are prepared to accept changes regarding the management of the information system software.
	3.33

(1.09)

	S4. Senior Managers in the organization often provide useful feedback that helps to identify potential problems and opportunities affecting the information system software. 
	3.23

(1.04)

	S5. Senior Managers in the organization involve employees in decisions regarding the information system software.
	3.12

(1.31)

	S6. Senior Managers encourage employees to bring new ideas and practices regarding the use of the information system software. 
	3.14

(1.25)

	S7. Senior Managers in the organization encourage team members to experiment in order to improve work processes of the information system software.
	3.04

(1.12)

	S8. Senior Managers in the organization reward innovative ideas regarding the information system software that have worked.
	2.90

(1.09)

	S9. Senior Managers treat new ideas from employees regarding the information system software seriously.
	3.19

(1.20)

	S10. Overall, the leadership style in the organization is a consensus-based one with strong support for the information system software.
	3.19

(1.12)

	LS Construct Variable
	34.80

(8.16)


(The five constructs were tested for reliability. All Cronbach’s Alpha coefficients were over 0.90.) 

The sixth construct was on the strategic choice of software acquisition. This construct is related to the framework via the ‘strategic options’ and ‘evaluators’ sub-framework. Three sets of semi-structured ‘protocol’ (questions) were developed, all aimed to provide an illuminating insight into the validity of responses. The first set of questions ranged from 8 to 12 questions and asked respondents to identify the major vehicles (modes) of their software technology acquisition, describe their software acquisition process and how their organisations are progressing on improving end-user skills (ISC). Altogether 14 company managers made up of people from all three tiers were interviewed face-to-face in January and February 2005 in Ghana. There were at least 3 top managers, 7 middle level managers and 4 lower level managers. We used the generic phrase ‘key managers’ to capture the importance of all three categories without much fuss about their job roles since many of them were identified to be key IS ‘owners’. The second set of interview questions were administered in Ghana in September 2005 to 5 Ghana government officials. This category of interviewees was all Top Public servants in their respective roles and we sought to know the role of Ghana government in promoting the action points identified in our framework (figure 1). Lastly, we interviewed the Managing Director of the biggest software development company in Ghana and West Africa in September 2005. We sought to seek confirmation or otherwise of the government role as presented by Ghana government officials and public servants. We can fit this later interviewee within the framework (figure 1) as an external actor.
Results

Table 6 presents correlation coefficients between the five constructs suggesting strong and significant relationships between the variables. 

Table 6: Correlation Coefficients

	
	ISC
	EUI
	OL
	ITT
	LS

	ISC
	1.000

(-)

N=349
	0.703
(0.00)

N=349
	0.840

(0.00)

N=349
	0.702

(0.00)

N=349
	0.608

(0.00)

N=349

	EUI
	0.703
(0.00)

N=349
	1.000

(-)

N=349
	0.779

(0.00)

N=349
	0.617

(0.00)

N=349
	0.537

(0.00)

N=349

	OL
	0.840

(0.00)

N=349
	0.779

(0.00)

N=349
	1.000

(-)

N=349
	0.754

(0.00)

N=349
	0.649

(0.00)

N=349

	ITT
	0.702

(0.00)

N=349
	0.617

(0.00)

N=349
	0.754

(0.00)

N=349
	1.000

(-)

N=349
	0.685

(0.00)

N=349

	LS
	0.608

(0.00)

N=349
	0.537

(0.00)

N=349
	0.649

(0.00)

N=349
	0.685

(0.00)

N=349
	1.000

(-)

N=349


A simple multiple linear regression model - represented in Equation 1 – was estimated to assess the scale and scope of the five relationships represented in Figure 2.
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The regression performed well with an R-square of 0.724 and an adjusted R-square of 0.72. The regression was tested carefully for collinearity. The boundaries between the constructs are relatively ‘fuzzy’ and we were concerned that the variables may interact with each other affecting the coefficients. However the collinearity tests were negative suggesting that the regression coefficients were performing as expected. 
Table 6 Regression Results: Information System Capability (Dep. Variable)

	Regression Variables
	Coefficients

(Beta)
	t-Value
	Significance
Level
	Tolerance Level

	Constant
	b0=2.306
	1.562
	0.119
	?

	EUI
	b1=0.110
	2.432
	0.016**
	0.391

	OL
	b2=0.621
	11.215
	0.000**
	0.262

	ITT
	b3=0.124
	2.644
	0.009**
	0.364

	LS
	b4=0.061
	1.497
	0.135
	0.490

	F statistics:  225.044**

R-Square: 0.724

Adjusted R-Square: 0.720


**Significant at the 0.01 level.
Discussion

The preliminary results are promising although much work still needs to be done to enhance the relevance of the results. Overall the regression performed well although the leadership style (LS) variable is not significant. Its removal from the regression equation is hard to justify on theoretical grounds. Its lack of statistical significance is more likely to be due to problems with the measurement of its construct and alternatives will need to be considered before we can conclude that LS does not impact significantly on ISC.  The beta coefficients (they normalise the standard coefficients to allow for comparability) suggest that EUI, OL and ITT are all significant and positive factors in explaining ISC levels. Organisational learning (OL) and IT training (ITT) are of highest and higher significance respectively. Both the OL and ITT capture the extent to which individuals are encouraged to develop their IT competence and exchange ideas with one another so as expected they both have a positive impact on ISC. 
End-User involvement (EUI) appears to be the next significant after OL and ITT respectively suggesting that the extent to which the respondent feels involved with the acquisition and deployment processes of the information system software and the personal relevance of the system to the individual is associated with higher levels of overall ISC. Note that it may well be the case that ISC is the reason why the respondent is highly involved in the process in the first place since ordinary least square regression does not establish causality. The regression line performed generally well but is likely to be subject to variable omission bias since it does not capture other factors that are likely to impact upon the ISC level of an individual including, age, education, job specification and experience. However, overall it can be used to predict the representative employees’ ISC levels for comparison between firms, departments, management levels, training programmes etc. 

The mode of IT transfer was tested between firms and found to be insignificant in its impact on the ISC levels of firms. Semi-structured interviews were conducted in order to assess and interpret the regression results. Preliminary results suggest that the choice of software IT does not influence ISC nor does the mode of acquisition or transfer. Organisational learning and training as well as the end-user involvement appear to be a dominant concern and priority. The government’s role is perceived to be one of providing an ‘enabling macro-environment’ i.e. ensuring macro economic stability and getting private businesses to engage in their own activities. Evidence from the research suggested that there were limited financial incentives for private businesses to acquire technology transfer through say tax breaks with a view to improving the workforce. In fact, quite sadly, local software developers lamented that even Ghana government and other public firms and related organisations buy their IT software from foreign suppliers. 
Conclusions 
At the level of the firm, end-user information system capability (ISC) is a key determinant of the efficiency of the firm’s strategic areas including organisational planning, product and market development, human resources management, production and operations, stakeholder management and accounting and financial management. Firms with good ISCs are more likely to survive and adapt to a fast moving economy, possibly developing and maintaining a sustainable competitive advantage. The development of higher information system capabilities can also improve macro-economic variables through the enhanced profitability and competitiveness of firms, a more receptive and ‘trainable’ workforce and through spill over effects that allow for inter-organisational learning, a refinement and diffusion of business and economic information and a more integrated business sector.
The preliminary results suggests that information systems capability is enhanced by higher levels of organisational learning, end-user involvement, greater levels of training, and higher management support (though positive appear to be weak significantly but too premature to rule its exclusion from the model). 
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