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Relationship between resources and ICT Value in a manufacturing organisation: Cross-

impact analysis    

Abstract  

This study provides a contribution by illustrating the use of systems theory method, cross-

impact analysis in providing a meaningful classification of factors influencing Information 

Communication Technology (ICT) value based on their functional roles in the process of ICT 

value creation. Furthermore, identification of eight factors that influence four groups of ICT 

benefits provides clarity into the relationship between resources and ICT value which was 

missing in Resource Based View (RBV).  

Keywords - ICT value creation system, RBV, systems theory, cross-impact analysis, map of 

interactions.  

 

 



 

 

 

Introduction 

Information Communication Technology’s (ICT) potential for creating value emerges from its 

interactions with other organisational resources, according to the Resource Based View 

(RBV) (Kraaijenbrink, Spender & Groen, 2010; Wade & Hulland, 2004). Although RBV 

identifies the characteristics that resources must have to affect organisational performance, 

there is limited research into the link between resources and value creation (Gruber, 

Heinemann, Brettel & Hungeling, 2010). RBV is silent on how ICT capabilities are 

developed, how ICT resources create ICT value, or how to manage ICT interactions with 

other organisational resources to create value for the company (Kraaijenbrink, et al., 2010). 

To overcome these RBV limitations, systems theory was used as a complementary research 

approach in this paper to investigate the relationship between resources and ICT value.    

This paper illustrates the application of cross-impact analysis, a system’s theory method, that 

enabled capturing and analysing interactions among ICT and organisational resources, and 

classifying these based on their functional role in the process of ICT value creation. The 

resources are classified into five groups, namely, drivers, outcomes, identity, goals and trends, 

and each group has important implications and insights for managing ICT value. Thus, the 

objective of this paper is to explore the RBV’s assumption that ICT creates value in 

interaction with other organisational resources, to define the mechanism through which ICT 

value is created and to further explore the role of resources in the ICT value creation process. 

For the purposes of this paper, the process of ICT value creation is conceptualised as a 

system.  

The paper is organised as follows. First, we discuss the literature on the process of ICT value 

creation, including RBV’s assumptions on ICT value creation and systems theory. Second, 

cross-impact analysis is discussed and the research setting is identified. Analysis of an ICT 



 

 

value creation system case study and classification of factors influencing ICT value as drivers, 

outcomes, identity, trends and goals is then presented. Factors that influence each of the four 

groups of ICT value are identified. The contributions and limitations of the study are 

acknowledged next, followed by the discussion on implications of the findings for practice 

and theory.    

 

ICT Value 

ICT value has been defined as ICT impact on organisational performance (Melville, Kraemer 

& Gurbaxani, 2004), which Gregor, Martin, Fernandez, Stern and Vitale (2006, p.254) further 

define as “an encompassing term to refer to the multiple dimensions of IT benefits” that 

include informational, strategic, transactional and transformational ICT effects. Such 

classification of ICT benefits provides a comprehensive and holistic understanding of ICT 

outcomes as well as flexibility in conceptualising the ICT contribution to different companies. 

Gregor, Fernandez, Holtham, Martin, Stern, Vitale, and Pratt (2004) explained each group of 

ICT effects in more detail. Informational ICT effects ensure faster and easier access to 

reliable, accurate internal and external information, transparency of business processes, as 

well as identification of bottlenecks in the production process. Strategic ICT effects shape 

organisational ability to create competitive advantage, align business strategies to directly 

support organisational goals, and improve relationships with customers. Transactional ICT 

effects ensure operational and cost savings, supply chain management savings, staff cost 

savings, and improved business efficiency of both, employees and business processes, and 

financial resources. Transformational ICT effects are associated with improved skill levels, 

new business plans and business models, expanded capabilities, improved structure and 

processes as well as creating a culture conducive to change and innovation. 



 

 

However, not all organisations achieve all groups of ICT benefits. Weill and Olson (1989) 

explain that organisations experience different ICT benefits because some are more successful 

in the process of conversion effectiveness, that is, converting IT investments into useful 

output. Factors they identify to influence conversion effectiveness are top management 

commitment regarding IT, a company’s previous experience with IT, user satisfaction with 

systems, and the turbulence of the political environment of the organisation. 

Moreover, there is a difference between intended and realised ICT value (Davern & 

Kauffman, 2000), that is, value that an organisation plans to achieve by using ICT, and the 

value it actually achieves. Davern and Kauffman (2000) further suggest that management 

support, ICT planning, training, and competitors adopting new ICT are crucial factors in 

successfully turning potential ICT value into realised ICT value. The reason for the gap can 

be found in lack of consideration and understanding of interactions between ICT and other 

strategic resources in the organisation.   

Indeed, IT literature has established that ICT value depends on a range of organisational and 

external factors (e.g., Davern & Kauffman, 2000; Soh & Markus, 1995; Weill & Olson, 

1989), which we group into four dimensions: technological, individual, organisational and 

environmental, as indicated in Appendix 1. However, these factors have not been classified in 

terms of their importance in creating ICT value in previous IT literature.   

 

Resource Based View (RBV)  

RBV is a dominant theoretical paradigm used to explain a firm’s sustainable competitive 

advantage (Barney, 1991) as well as ICT value creation (Wade & Hulland, 2004). RBV posits 

that organisational resources that are valuable, rare, inimitable and non-substitutable are 

critical in achieving a sustainable competitive advantage (Barney, 1991). However, 



 

 

identification of resources characteristics does not seem valuable or practical in understanding 

how they contribute to ICT value.  

RBV further identifies ICT resources influencing ICT value creation as ICT applications, 

human ICT resources (technical and managerial ICT skills) and ICT-enabled intangibles such 

as knowledge assets, customer orientation and synergy, and organisational culture (Wade & 

Hulland, 2004; Bharadwaj, 2000). In addition to identified ICT resources, Melville et al. 

(2004) emphasise the inclusion of competitive and macro organisational environments in 

researching ICT value. RBV theory is not clear concerning how ICT resources contribute to 

creation of ICT value, or how their interaction and configuration influence ICT value.  

Furthermore, RBV explains that ICT resources do not create value in isolation. In fact, value 

is created through interactions and synergistic combination of ICT and organisational 

resources and capabilities (Kraaijenbrink et al., 2010). It is due to ICT complementarities and 

interactions with other resources that ICT capability is complex, time consuming to develop 

and difficult to imitate (Bharadwaj, 2000). However, RBV does not provide tools to 

investigate these interactions, which has been its main shortfall. Thus systems theory, with its 

focus on interactions, complements RBV and provides a promising avenue for overcoming 

the RBV’s shortcomings.    

Empirical studies in RBV concentrate on isolating a few resources in examining their effects 

on organisations’ success, and missing to demonstrate a holistic mechanism of ICT value 

creation.  Moreover, the relationship between organisational success and resources may differ 

significantly depending on either viewing resources as individual items or as a part of an 

interconnected system (Galbreath, 2005). Hence Galbreath (2005, p.985) calls for research in 

RBV that focuses on exploration of interdependence of organisational resources, as the 



 

 

relationship between resources and organisational success is “embedded in an interconnected 

web of resource relationships”.  

There is a clear need in RBV for 1) providing tools that capture and analyse interactions 

among resources, 2) differentiation of resources in terms of their characteristics, role and 

nature of influence on the value creation for the organisation, and 3) establishing the link 

between resources and value creation (Gruber et al. 2010). Thus, we use systems theory as a 

complementary perspective to RBV.  

 

Systems theory  

Systems theory views every phenomenon as a system, defined as a collection of interrelated 

and interdependent parts that work together in performing certain functions in order to 

achieve the system’s objective (von Bertalanffy, 1972). When ICT interacts with other 

organisational resources, a new entity is created: an ICT value creation system with emergent 

properties not contained in any of its parts (Nevo & Wade, 2010). For the purposes of this 

study, an ICT value creation system is defined as a collection of ICT applications, users, and 

organisational and environmental contexts that work together to create ICT value. Elements 

of an ICT value creation system are identified in Appendix 1, based on interviews with 

organisational stakeholders.   

Interactions are the central focus of systems theory as they maintain the integrity of the 

system (von Bertalanffy, 1972) and determine its behaviour (Ackoff, 1971). Thus, systems 

theory encourages study of interactions between elements of a system “as a distinct and 

legitimate form of inquiry” (Trochim, Cabrera, Milstein, Gallagher & Leischow, 2006, 

p.540). In other words, a system is not the sum of the independent parts, but a product of their 

interactions (Ackoff & Gharajedaghi, 1996).  



 

 

Systems theory provides an appropriate alternative framework to RBV for conceptualising 

and explaining how ICT assets attain strategic potential. Nevo and Wade (2010) used systems 

theory in developing a model of a path from ICT assets to ICT-enabled resources, the path 

that was missing in RBV. According to Nevo and Wade (2010), two enabling conditions must 

be met for this to happen. First, components of a system need to be compatible, and secondly, 

they must be integrated through management activities directed towards implementation of IT 

assets and organisational resources, setting the context and defining the nature of the 

relationship (Nevo & Wade, 2010).   

 

Methodology 

 
Cross-impact analysis was developed by Helmer (1972) and Gordon and Hayward (1968), 

and several extensions have been developed (e.g., Advian method (Linss & Fried, 2010), 

MICMAC method (Godet, 1994)). Cross-impact analysis has been adapted and successfully 

applied in different areas to evaluate key factors for explaining and improving a variety of 

systems. For example, Fried (2010) used cross-impact analysis to investigate the mutual 

dependency of strategic learning and a performance measurement system in a case of software 

development. Cross-impact analysis has also been used as a scenario method, as it allows for 

more consistent and accurate forecasts by considering interactions between trends and events 

(Asan, Bozdag & Polat, 2004).  

Cross-impact analysis, as used in this study, consists of three steps: 1) identification of factors 

that define a system based on content analysis of interviews with key stakeholders, 2) 

evaluation of interactions among the set of factors in terms of strength and direction of each 

relationship, 3) analysis of interactions and classification of factors based on a visual 



 

 

representation of the interactions in the system, named map of interactions (Skoko, Ceric & 

Buerki, 2006).  

Cross-impact analysis can capture and analyse direct relationships among factors influencing 

ICT value. Relationships are assessed by experts in terms of direction and strength of each 

relationship, using the linguistic fuzzy approach. By analysing these interactions, cross-

impact analysis classifies factors based on their role and behaviour in the system. Cross-

impact analysis provides a systematic description of relationships in terms of direction and the 

strength of each interaction by using a cross-impact matrix (Asan, et al., 2004).  

A cross-impact matrix is information rich as it capture experts’ practical knowledge and 

experience in the form of the direction and strength of each relationship among the set of 

factors (Asan, et al., 2004). As experts find it difficult to assign numbers in expressing their 

beliefs on the strength of a relationship, linguistic variables weak < moderate < strong are a 

preferred option (Kardaras & Karakostas, 1999). A cross-impact matrix is based on the same 

methodology as fuzzy cognitive maps (FCM) and contains the same information on concepts 

and their relationships assessed in terms of their direction and strength. FCM has been applied 

widely in the IT literature (e.g., Khoumbati, Themistocleous & Irani, 2006; Kardaras & 

Karakostas, 1999). However, FCM does not allow for, understanding the role each factor has 

in the system, the classification of factors based on their impact on the system, or further 

analysis of interactions among a set of factors.   

Cross-impact analysis is based on empirical data gathered from stakeholders. This data 

defines the interactions between an identified set of factors, which is further analysed by 

using simple mathematical procedures of adding, reducing, multiplying and dividing 

developed by Dubois and Prade (1979) (detailed below). Thus, cross-impact analysis allows 

classification of factors based on their impact on the system.   



 

 

Step 1: Identification of factors that describe a system  

The first step of the cross-impact analysis is to identify a set of factors that describe an ICT 

value creation system (Asan, et al., 2004). These factors were independently identified 

through semi structured interviews with organisational stakeholders [employees (12), IT 

employees (2), IT manager (1) and senior and top managers (7)]. Content analysis of the 

interviews identified 23 factors, listed in Appendix 1, as elements of the ICT value creation 

system in Organisation A. These factors reflect technological, individual, organisational, and 

external environment contexts and four categories of ICT benefits discussed earlier, thus 

confirming previously published research on ICT value.  

Reliability and validity of the cross-impact analysis was ensured by using factors describing 

ICT value system previously identified in the ICT value literature and confirmed with 

organisational stakeholders in our interviews, similar to methods used by Khoumbati et al. 

(2006). The fact that all 23 factors identified in this study are well established in the literature 

results in familiarity of the stakeholders with ICT value creation. Cross-impact analysis goes 

further to assess and analyse the interactions among the identified set of factors, and to 

identify roles each factor has in the system. It is based on these findings that we classify 

factors as drivers, outcomes, identity, goals and trends.   

Step 2: Evaluation of interactions  

In the second step of the cross-impact analysis, interactions among the set of factors are 

systematically assessed in terms of the strength and direction of each relationship. Strength of 

a relationship is the degree to which one factor influences the other (Fried, 2010). The 

influence can be strong (2), medium (1), weak (0.5) or none (0). Direction of a relationship 

between two factors indicates whether an increase or decrease in factor “X” results in increase 

or decrease in factor “Y” (Kardaras & Karakostas, 1999). Separate cross-impact matrices for 



 

 

positive and negative interactions maintain the clarity of concepts and interactions, and allow 

for clearer understanding the dynamics of the system.     

Cross-impact matrices are typically constructed by experts using a fuzzy linguistic scale (no 

direct influence, weak influence, medium influence or strong influence). Experts are 

organisational stakeholders who are knowledgeable in the process being investigated 

(Kardaras & Karakostas, 1999). For the purposes of this study, two IT employees were 

identified as experts due to their knowledge, understanding and experience with Organisation 

A’s ICT system.  These employees were responsible for the implementation and adaptation of 

the ICT system to the organisation’s specific business process, and had frequent interactions 

with both users and business managers. Thus, they were well aware of the factors identified in 

the first step of the cross-impact analysis and their interactions. Information on these 

interactions is presented in cross-impact matrices in Appendix 2.    

Step three: Classification of factors  

In the third step, interactions among the set of factors are further analysed to understand the 

role each factor has in the system, and to classify factors based on these roles. Analysis was 

completed through simple mathematical operations on numerical values captured in cross-

impact matrices (Dubois & Prade, 1979): 

• adding values in each row of the matrix to calculate the active sum (AS) providing 

information on the total effect a cause factor (X) has on all effect variables (YΣi) 

• adding values in each column of the matrix to calculate the passive sum (PS) 

providing information on the total effect an effect variable (Y) receives from all cause 

variables (XΣi) 

• multiplying AS and PS to calculate degree of interrelation 



 

 

• dividing AS by PS to calculate degree of activity 

Degrees of interrelation (AS*PS) and activity (AS/PS) reflect each factor’s individual role in 

relation to the overall system and thus, are used as a starting point for interpretation and 

classification of each factor. The higher the degree of interrelation, the more the factor is 

integrated with the system and the more relationships it has with other factors. Factors with 

the highest degree of interrelation are the most influential factors in the system. The higher 

the degree of activity, the greater the overall influence the factor exerts on other factors. That 

is, factors with the highest degree of activity are the most active factors, and factors with the 

lowest degree of activity are passive factors.  

Both indicators are used as coordinates for depicting each factor in a coordinate system of the 

map of interactions. The vertical axis of the map represents the degree of interrelation, while 

the horizontal axis represents the degree of activity (Skoko et al., 2006). In order to present 

the complementary information from each cross-impact matrix, each factor is represented by 

two points on the map. One point is based on coordinates (i.e., degree of activity and degree 

of interrelation) from a positive interactions matrix (a circle) and the other point is based on 

the coordinates from the negative interactions matrix (a triangle). Each pair of circle and 

triangle is connected by a line to visually link coordinates belonging to one factor. 

The map of interactions displays the whole system, and indicates the position of each factor 

within the system. The position in the map reflects a factor’s impact on the system, which is 

critical for developing strategies for managing the system. Figure 1 provides further insights 

into interpreting the map of interactions, and the role of each factor in the system. Based on 

identifying roles of each factor in the system we classify factors as drivers, outcomes, 

identity, goals and trends of the system.  

 



 

 

Figure 1: Interpretation of factors’ positions in the map of interactions  
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Drivers of the system 

Factors that strongly influence 

the system (AS/PS>1) 

 

Goals of the system 

Factors minimally influenced by 

the system, and are largely 

independent from the system 

(AS*PS< (n-1)
2
) 

 

 

Trends in the system 

Factors minimally influenced by 

the system. They exert an active 

influence on a few other factors 

in the system (AS*PS> (n-1)
2
) 

 

  Low (Passive factors)                         High (Active factors)  

Degree of activity (=AS/PS) 

 

 

Every factor has a position in the map of interactions denoting its characteristic behaviour in 

relation to all other variables. Drivers are active and interrelated factors that exert more 

influence on the system than they receive, and because they are highly interrelated, their 

influence quickly spreads to other factors. They drive and control the system and can be a 

source of instability. A driving factor is also an excellent basis for intervention activities to 

improve the performance of the system. Outcomes of the system are passive and interrelated 

factors that quickly react to changes in the system. As they are controlled by the system, 

outcomes can be used as indicators of change in the system, and indicators of success of 

intervening actions.  

Factors that determine the essential identity of each system are positioned on the central 

vertical line in the map. They are neutral factors as the forces in the system balance out any 



 

 

influence these factors exert or receive from other factors in the system. Thus, they cannot be 

used as either drivers or indicators (Linss & Fried, 2010). Goals of the system are passive and 

not well interrelated factors. They have a minimal influence within the system, but are shaped 

by the system. Trends are active factors but exert a weak influence on the system due to a low 

degree of interrelation and their effect might only be observed over time.  

 

Research Setting 

This research was conducted in a medium size manufacturing company in Croatia, referred to 

as Organisation A. The company’s reliance on ICT applications and their extensive use in 

designing products, organising production and aligning the production schedule with 

customers’ timetables made it an appropriate context for researching an ICT value creation 

system. ICT in this particular case is an information system that integrates production 

processes with all other business processes in the organisation, and the interactions with 

customers and suppliers. Such integration is the cornerstone of the ICT potential to create ICT 

value and to enhance the organisation’s competitive advantage.  

Organisation A has 314 employees. It uses the latest ICT applications and is competitive in 

the European Union (EU) market. The company’s vision is to further increase its 

competitiveness in the EU market, building on a solid foundation of investing in technology 

and people. The organisational strategies of this company are based on the production of high 

quality products, reduction of operational costs and enhancement of customer satisfaction. 

The role of ICT in achieving the company’s strategies is clear: raising productivity and 

decreasing overall costs. Without ICT, the company would not be in its present dominant 

market position; indeed the company probably would not have survived the current global 

economic crisis. 



 

 

 

Classification of factors in Organisation A’s ICT value creation system  

We have applied cross-impact analysis to further analyse Organisation A’s ICT value creation 

system.  This analysis is presented in the map of interactions in Figure 2. The map of 

interactions enables classification of factors influencing ICT value as drivers, outcomes, 

identity, goals and trends of the system.  

Figure 2: Organisation A’s Map of Interactions 

 

 



 

 

The map of interactions provides a visual representation of the structure of system under 

study, as well as position of each factor in the system based on information on interactions 

among the factors. As all elements of a system are interdependent, even a minor incident can 

have a great impact on the system. Systems theory emphasises the integrated and harmonious 

functioning of all parts of a system as being of more importance than the optimal functioning 

of a single component within that system. In other words, systems theory is concerned with 

how a system’s elements interact to achieve the total-system performance (Ackoff, 1971).  

The position of each factor in the map denotes its affect within the system in relation to all 

other factors (Asan et al., 2004), and this is the basis for classification of factors as drivers, 

outcomes, identity, trends or goals of the system, as summarised in Table 1.  

 

Table 1: Classification of factors in the ICT value creation system in Organisation A 

Dimensions 

of the system 

Factors* Implications for management 

Drivers  ICT openness (F3)  

Managers’ ICT knowledge (F10) 

Managers’ support (F11)  

Organisational culture (F13) 

IT support (F14) 

Alignment between ICT and 

organisational strategies (F15) 

These factors are key success factors that drive and 

control the system, and may be a source of its instability. 

These factors are a foundation for developing strategies 

for influencing, optimising and managing the system, 

e.g., increasing managers’ ICT knowledge, re-designing 

the role and nature of IT support, aligning ICT and 

organisational strategies, supporting technology savvy 

organisational culture conducive to change, and 

adopting open ICT applications.   

Outcomes  ICT integration (F1)  

ICT compatibility (F2)  

ICT utilisation (F5)  

Users’ ICT knowledge (F8)  

Informational ICT benefit (F20)  

Transactional ICT benefit (F22) 

These factors need close monitoring as they change in 

response to changes in the system. They need to be 

considered as indicators of the system’s performance, 

and management activities taken to influence the system.   

Identity  Organisational strategies (F12)  

Strategic ICT benefit (F21) 

Neutral factors integrating and guiding the system 

toward common cause. If managers want to maintain the 

stability of the system, these factors need to be 

strengthened, but if the system needs to be changed, then 

these factors need to be weakened. Hence, they are 

important in change management.   

Trends  ICT user friendliness (F4)  

Users’ age and previous ICT 

These factors have an impact on the future development 

of ICT value creation system, and can present a potential 



 

 

experience (F6) 

ICT seminars (F16) 

Suppliers (F18) 

Trends in the market (F19) 

Transformational ICT benefit (F23) 

threat to the stability of the system. Monitoring is 

suggested, and managers can consider implementing 

additional activities in order to improve their long-term 

impact on the system.   

Goals  Users’ motivation (F7) 

Users’ attitudes toward ICT (F9) 

Customers (F17) 

Result of the interactions in the system. Alignment 

between the system’s goals and organisational goals is 

an indicator of how effective the structure of the system 

is. 

 

Based on the factors classified in the table above, we can conclude that business managers 

and IT function have a key role in driving the system, as well as alignment between the 

business and IT strategy, a finding that is well supported in the previous IT literature. Our 

findings indicate additional two factors, namely, Organisational culture and ICT openness, as 

having a critical role in driving the system and shaping the process of ICT value creation. 

These factors have not been previously identified as having such importance, and this finding 

indicates that the process of ICT value creation is embedded in the organisation and its social 

system, that is, its culture. Organisational culture is a combination of organisational 

knowledge and values, and employees’ interactions (Frank & Fahrbach, 1999). As such it sets 

the constraints as to how ICT is used and what changes are acceptable, and thus, it plays an 

important role in the process of creating ICT value. As organisational culture is not easy to 

change, its impact on the system of ICT value creation needs to be considered and factored in 

ICT strategic planning, especially if there is a tension in the system due to a gap between 

organisational culture and ICT goals. Organisational culture needs to be taken into account in 

order to fully understand ICT value. 

The finding that ICT openness drives an ICT value creation system emphasises a wide array 

of possible ICT configurations, which support updating and adapting ICT to changing 

business needs, trends in the external environment, users’ requirements as well as 



 

 

compatibility with other ICT applications in the organisation. In line with this finding is 

increased popularity of network and cloud-based ICT applications in businesses.         

Outcomes of the system identified in Table 1 are related to technological factors, ICT 

integration with business processes, and compatibility among ICT applications in the 

organisation. As these outcomes require careful planning and implementation, it is clear that 

Organisation A’s IT employees have excellent IT and project management skills as well as 

the long-term vision of ICT development in the organisation. Additional finding that ICT use 

and Users’ ICT knowledge are additional outcomes of the system are interesting as they 

testify of the organisation’s success in merging ICT functions with business processes, and 

users’ requirements and acceptance of technology. Once again, these are a clear indication of 

the job that business and IT managers have done during the adoption and implementation 

period. Clearly, the stronger the outcomes are, the more successful the process of ICT value 

creation is. However, good and efficient management is critical for making this happen.       

Outcomes of the system are Informational and Transactional ICT benefits, indicating that 

their realisation depends on ICT characteristics, alignment of ICT functions and business 

processes as well as effective business and IT management, planning and implementation. It 

has been expected that all four groups of ICT benefits would be the outcomes of the system, 

and apparently, this has not been the case. Strategic ICT benefit is at the core of the system, 

being classified as its identity. Although its classification indicates it is a neutral factor, 

Strategic ICT benefit is also a core factor that integrates the entire system and maintains the 

system’s established development towards supporting the organisation’s strategic goals and 

competitive advantage. This is clearly the most important group of ICT effect to the 

Organisation A, that are considered and achieved above all else. The same applies to 

Organisational Strategies, another factor that represents the system’s identity, as indicated in 

Table 1. We can make a conclusion that strategic ICT benefit are of such high importance for 



 

 

the system precisely because the organisation emphasises achievement of its strategies and 

goals.    

A few factors have been classified as trends in the system, including Transformational ICT 

benefit. This finding indicates that this group of ICT benefits is more active than other groups 

of ICT benefits, in influencing the process of ICT value creation, albeit in the long-term. This 

means that the organisation is focusing on evolutionary transformational ICT benefit, and 

constantly invests into ICT updates and adaptations to business processes and users’ needs. 

Such incremental ICT adaptations ensure alignment between business needs and processes, 

work tasks and ICT functions, and consequently, long term compatibility of ICT and business 

processes. As emphasised in Table 1, trends are a potential threat to the system’s future, and 

hence transformational ICT benefit need to be carefully managed having a long-term vision of 

the system’s purpose in mind as well as organisational environment that the system needs to 

adapt to. This is especially important for incremental changes, such as IT employees adjusting 

ICT to suit employees’ needs. Such small changes can lead to future problems with ICT use. 

Employees in Organisation A emphasised in conducted interviews that due to too many 

adjustments, ICT was becoming complex and cumbersome to use. IT employees clearly need 

to find a right balance between adjusting the ICT functions to employees’ requests and future 

ICT user friendliness. Interestingly, ICT user friendliness is another factor identified as a 

trend in the system. 

Trends of the system are factors related to users, and external environment indicating that the 

system is constantly changing in response to internal and external pressures, making the 

system a dynamic one. Orlikowski and Iacono (2001, p. 131) explained that ICT is: “used in 

different ways, and adapted, enhanced, and expanded to accommodate a diversity of evolving 

interests, values, assumptions, cultures, and other new technologies”. As the organisation has 

less control over these factors, particularly external environment, trends are the sources of the 



 

 

system’s emergent and organic development and they have unplanned effect on ICT value. 

For example, Organisation A has a low turnover of employees, who are loyal and well aware 

of organisational strategies and culture. However, this also means that the organisation has a 

significant group of employees who are in their late 50s who, due to age and lack of 

experience with ICT, are struggling with utilising learning to use ICT functions. They require 

significant IT support, putting pressure on IT employees’ time, and may inhibit the system’s 

future development due to their limited ICT skills.            

Goals are the last classification of factors’ functional position in the system discussed here. 

Factors classified as goals of the system have low degrees of interrelation and activity, 

indicating that the system has some influence on them, while they have a minimal impact on 

the system. In other words, they are relatively inert and unresponsive to changes in the 

system, and hence are quite difficult to change. Thus, we can conclude that the system’s 

underlying structure affects Users’ motivation, Attitudes toward ICT as well as relationships 

the organisation has with its Customers. As the organisation developed a successful ICT value 

creation system, the identified goals are positive ones.  

However, the finding that users’ attitudes are influenced by the system, while they do not 

have an influence on the system may seem counter-intuitive one, especially in the light of 

Davis’ (1989) Technology Acceptance Model (TAM). The model posits that users’ attitudes 

lead to their intention to use ICT, which predicts their actual behaviour, that is, usage. Hence, 

our finding need to be further explained and confirmed with the information contained in the 

cross-impact matrices (Appendix 2). Although users’ ICT attitudes have a minimal impact on 

the system as its goal, Table A2.2 indicates that this factor has a medium impact on ICT use 

and Users’ motivation, and a strong negative impact on IT support. The findings suggest that 

users’ ICT attitudes influence their motivation which in turn influences ICT use, that is, their 



 

 

behaviour. Motivation is something that was not considered in TAM, and this is something 

that future research can explore further.    

 

Factors influencing four groups of ICT benefits  

Cross-link analysis provides additional, more specific information as to which factors 

influence each group of ICT benefits. Information contained in cross-impact matrices is 

presented in Table 2, demonstrating another valuable use of the method for managing and 

improving ICT value. In order to highlight the most influential factors, Table 2 includes only 

strong and medium interactions. Inclusion of the weak interactions would dilute the 

contribution of the findings.   

Table 2: Factors influencing each group of ICT benefits in Organisation A 

Factors 

influencing each 

group of ICT 

benefits 

Informational ICT 

benefit 

 

Strategic ICT 

benefit 

 

Transactional ICT 

benefit 

 

Transformational 

ICT benefit 

 

Drivers 

ICT openness �  �  �  �  

Managers’ support �  �  �  �  

Alignment between 

ICT and org 

strategies  

�  �  �   

Managers’ ICT 

knowledge 

�  �  �   

IT support  �  �    

Organisational 

culture  

�     

Outcomes 

ICT integration  �  �  �  �  

ICT utilisation �  �  �  �  

Informational ICT 

benefit 

�  �  �  �  

ICT compatibility �  �    

Users’ ICT 

knowledge 

 �  �   

Transactional ICT 

effects 

�  �  �   



 

 

Identity 

Organisational 

strategies 

�  �  �  �  

Strategic ICT 

effects  

�  �  �  �  

Trends 

Transformational 

ICT benefit 

�  �  �  �  

ICT user 

friendliness 

�     

 

Table 2 indicates that all four ICT benefits interact with one another, and that informational, 

strategic and transformational ICT benefits influence all other ICT benefits. This finding 

supports Gregor et al.’s (2006) emphasis of the role of transformational ICT benefits in 

driving ICT value, and moreover, it indicates that informational and strategic ICT benefits 

have the similar role.   

Based on the information in Table 2, it is clear that not only drivers are important for 

managing ICT value, but a range of other factors in the system. Secondly, eight factors, 

highlighted in Table 2, have been found to influence all four groups of ICT benefits. This 

finding seems exciting as it demonstrates that analysing interactions among ICT and 

organisational resources provides valuable insights for managers that can be used to improve 

ICT value. Further research is needed to further confirm these findings and their applicability 

to other organisations. Indeed, our findings indicate that focus on these interactions is a 

promising avenue for future research, with further contributions to be made to the practice 

and theory.  

 

Implications for theory and limitations  

In this paper we have explored the RBV’s assumption that ICT creates value only in 

interaction with other organisational resources. By focusing on interactions between factors 



 

 

that reflect ICT resources as identified by Bharadwaj (2000) and complementary 

organisational resources, we demonstrated that these interactions indeed create a unique 

bundle of resources, conceptualised as an ICT value creation system. When managed 

properly, the system can be a source of organisations’ success. By providing additional 

classification of resources based on their functional role in the process of ICT value creation, 

as drivers, outcomes, identity, trends and goals, we have provided further insights into the role 

of resources in the process of ICT value creation, thus complementing RBV and providing a 

solution to one of its limitations. As discussed earlier, RBV does not describe how different 

resources contribute to creation of ICT value, or how they interact with one another. 

Application of cross-impact analysis is a step towards addressing this limitation of RBV. 

Our findings indicate that the process of ICT value creation can be conceptualised as a 

system, made up of technological, individual, organisational, and environmental factors, and 

four groups of ICT benefits. This provides a comprehensive framework which captures the 

underlying mechanism for creation of ICT value. Although considering 23 elements may be 

challenging for conventional statistical methodology, application of cross-impact analysis 

allowed additional insights into the process of ICT value. First of all, it was possible to 

identify the functional role of each factor in the system, which provided a number of insights 

for managing the system. It was clear which factors drive the system, which are its outcomes, 

as well as which factors are important for its future development, and which present the 

identity of the system. Secondly, the information contained in cross-impact matrices allowed 

further insights into factors that influence each group of ICT benefits. This is one of the great 

contributions of cross-impact analysis that provide critical information for practitioners, as 

well as further clarification of the relationship between resources and value creation, a link 

that was unclear in RBV.  



 

 

However, findings presented in this paper cannot be generalised to other organisations, due to 

differences in life cycle of the ICT value creation system, as well as nature of interactions 

among identified set of factors. Cross-impact analysis is a case-based method, and although 

different organisations may have the same elements of ICT value creation systems, they will 

have different interactions, and consequently, a different constellation of drivers, outcomes, 

goals and trends of the system. Analysis of several ICT value creation systems would allow 

identification of common factors across each dimension of the systems, and would support 

generalisation of findings presented in this paper.  

 

Implications for managers  

This paper demonstrated the application of a cross-impact analysis and provides insights into 

the role of each factor in the process of ICT value creation. Such understanding is critical in 

managing and improving ICT value in an organisation and hence we propose its application in 

organisations. This can further strengthen the focus of decision makers on developing their 

internal ICT resources, and increasing uniqueness and value of ICT capabilities.     

We suggest organisations to form work teams that would be focused on improving and 

managing ICT value in organisations. The work team should have five to seven members, 

including business and IT managers, as well as key employees. The work team would conduct 

a cross-impact analysis in key points during the system’s life-cycle: adoption, 

implementation, and use stage of ICT diffusion or when the organisation is introducing 

significant changes concerned with technology, people and business processes. The process of 

doing the cross-impact analysis would increase collaboration among the team members, 

sharing their tacit knowledge and different perspectives, as well as questioning the 

organisations underlying assumptions on the process of ICT value creation. Furthermore, the 



 

 

insights gained from the cross-impact analysis would inform the work team on the role of 

each resource in the process of ICT value creation. Based on such understanding, the team 

could develop plan of action for dealing with change, and make informed decisions on 

allocation of resources for increasing ICT value (e.g., training employees, acquiring new ICT 

applications, and aligning the system with suppliers/customers’ value chain).       

The first step for the team would be to define an ICT value creation system and its elements. 

We suggest that the elements need to relate to technological characteristics, individuals, 

organisational and external environmental contexts as well as ICT benefits. Conceptualisation 

of an ICT value creation system presented in this paper can be used as a starting point, and 

further adjusted to include organisational specifics. Secondly, the team would assess the 

strength and direction of interactions among all elements. In doing so, the team would share 

their different perspectives and assumptions on ICT value in the organisation. This may 

increase collaboration between business and IT managers, and increase users’ acceptance of 

the ICT. Thirdly, the team needs to calculate the key indicators, degree of interrelation and 

degree of activity using an Excel spreadsheet. This information alone is very valuable as it 

captures the causal paths among the system’s elements. That is, interactions captured in the 

cross-impact matrices represent a causal path among factors. Managers can use this causal 

path to understand the dynamics of the system and to successfully manage the system. If they 

wish to change any element in the system, they can identify the key factors being changed and 

the potential impact within the system of altering these elements. This will allow the team to 

make a plan that considers both cause and effect factors. Consequently, the change process 

might be even more successful. A causal path allows for identification of strategies and 

actions that will enable realisation of specific goals. By identifying which effect factors 

capture their goals, the work team can establish the cause factors influencing the effect 

factors, and use these cause factors to influence the realisation of the organisation’s goals. 



 

 

Furthermore, they can also identify factors that will be influenced by altering the cause factors 

and ensure that the system’s effectiveness is optimised. 

The work team can visually depict the system in the coordinate system to further understand 

the functional position of each factor in the system and to classify them as proposed earlier in 

Figure 1. Based on such understanding of the system, the team can focus on developing 

activities to influence the key factors for improvement of ICT value. 
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Appendix 1: Elements of an ICT value creation system  

 

Code Factor 

Technological context 

F1 ICT integration 

F2 ICT compatibility 

F3 ICT openness 

F4 ICT user friendliness 

Individual context 

F5 ICT utilisation 

F6 Users’ age and previous ICT experience 

F7 Users' motivation 

F8 Users’ ICT knowledge 

F9 Users’ attitudes toward ICT 

Organisational context  

F10 Managers’ ICT knowledge 

F11 Managers’ support 

F12 Organisational strategies 

F13 Organisational culture 

F14 IT support 

F15 Alignment between ICT and organisational strategies 

F16 ICT seminars 

Environmental context  

F17 Customers 

F18 Suppliers 

F19 Trends in the market 

ICT benefits  

F20 Informational ICT benefit 

F21 Strategic ICT benefit 

F22 Transactional ICT benefit 

F23 Transformational ICT benefit 

Source: Content analysis of semi-structured interviews with organisational stakeholders   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix 2: Cross-impact matrices  

 

Table A2.1: Organisation A: Positive cross-impact matrix 

 
Organisation A: Positive cross-impact matrix Active

Effect factors  sum Quotient Ratio 

Cause Factors 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 AS Q=AS/PS R=AS*PS

ICT integration 1 1 0.5 2 1 2 0.5 0.5 1 0.5 2 2 2 1 16.0 0.70 368.00

ICT compatibil ity 2 2 1 0.5 2 0.5 2 0.5 1 1 1 0.5 12.0 0.62 234.00

ICT openness 3 2 2 1 2 0.5 1 2 1 2 1 1 1 16.5 1.43 189.75

ICT user friendliness 4 1 1 2 0.5 0.5 2 0.5 0.5 1 9.0 2.00 40.50

ICT uti lisation 5 1 2 1 0.5 0.5 2 1 1 1 0.5 2 1 1 1 15.5 0.42 565.75

Users’ age and previous ICT experience6 1 2 2 1 0.5 2 0.5 9.0 9.00 9.00

Motivation 7 1 1 1 1 0.5 1 0.5 6.0 0.92 39.00

Users’ ICT knowledge 8 0.5 2 1 1 2 0.5 0.5 2 0.5 1 0.5 11.5 0.70 189.75

Users’ attitudes toward ICT9 1 1 2 1 5.0 0.24 102.50

Managers’ ICT knowledge10 1 1 2 2 1 1 1 1 2 1 0.5 1 1 2 1 18.5 2.31 148.00

Managers’ support 11 2 2 2 2 1 1 2 1 2 2 0.5 2 2 1 1 23.5 1.12 493.50

Organisational  strategies12 2 2 2 0.5 2 0.5 0.5 0.5 2 1 1 2 2 1 1 2 2 1 25.0 0.98 637.50

Organisational  culture 13 2 2 2 1 1 1 2 1 2 2 1 0.5 2 0.5 0.5 20.5 1.64 256.25

IT support 14 2 2 0.5 2 2 2 1 2 1 1 1 2 1 2 2 1 24.5 1.69 355.25

Alignment between ICT 

and org strategies 15 2 2 2 2 0.5 1 2 2 2 1 2 2 1 0.5 22.0 1.47 330.00

ICT seminars 16 0.5 0.5 2 1 1 1 0.5 6.5 1.18 35.75

Customers 17 1 1 1 1 1 1 6.0 0.60 60.00

Suppliers 18 0.5 1 1 1 1 4.5 1.29 15.75

Trends in the market 19 2 0.5 0.5 0.5 2 1 2 0.5 0.5 1 1 1 0.5 0.5 13.5 4.50 40.50

Informational ICT 

effects 20 2 2 1 2 1 0.5 2 2 2 1 1 1 2 1 1 21.5 0.81 569.75

Strategic ICT effects 21 2 2 2 2 1 1 2 2 2 1 0.5 1 1 1 20.5 0.98 430.50

Transactional ICT 

effects 22 2 0.5 1 1 1 1 1 1 1 9.5 0.63 142.50

Transformational ICT 

effects 23 0.5 0.5 1 0.5 1 1 1 2 2 1 1 11.5 1.53 86.25

Passive sum PS: 23.0 19.5 11.5 4.5 36.5 1.0 6.5 16.5 20.5 8.0 21.0 25.5 12.5 14.5 15.0 5.5 10.0 3.5 3.0 26.5 21.0 15.0 7.5 328.0  
 

 

Table A2.2: Organisation A: Negative cross-impact matrix 

 
Organisation A: Negative cross-impact matrix Active

Effect factors  sum Quotient Ratio 

Cause Factors 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 AS Q=AS/PS R=AS*PS

ICT integration 1 1 1 2 2 2

ICT compatibil ity 2 1 1 1 1

ICT openness 3 1 1 2 2 2

ICT user friendliness 4 1 0.5 2 3.5 0.875 14

ICT uti lisation 5 1 1 0.5 1 1 4.5 1.5 13.5

Users’ age and previous ICT experience6 2 1 1 0.5 4.5 0.5 40.5

Motivation 7 2 1 0.5 3.5 1.16667 10.5

Users’ ICT knowledge 8 2 1 2 2 7 4.66667 10.5

Users’ attitudes toward ICT9 0.5 1 2 3.5 3.5 3.5

Managers’ ICT knowledge10 1 1 1 1

Managers’ support 11 1 0.5 1 1 3.5 1.75 7

Organisational  strategies12 1 1 1 1

Organisational  culture 13 1 1 2 2 2

IT support 14 1 1 1 3 0.26087 34.5

Alignment between ICT 

and org strategies 15 1 1 1 1

ICT seminars 16 0.5 2 1 3.5 0.46667 26.25

Customers 17 1 1 1 1

Suppliers 18 1 1 1 1

Trends in the market 19 1 1 1 1

Informational ICT 

effects 20 1 1 2 1.33333 3

Strategic ICT effects 21 1 1 1 1

Transactional ICT 

effects 22 0.5 1 1.5 1.5 1.5

Transformational ICT 

effects 23 2 1 3 3 3

Passive sum PS: 1 1 1 4 3 9 3 1.5 1 1 2 1 1 12 1 7.5 1 1 1 1.5 1 1 1 57  


