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Abstract 

This study examines the strategic impact of enterprise system use at the business unit 
level. It does this from two different strategic perspectives, the resource-based and the 

activity-based views. This study also looks at the context of an enterprise system's 

implementation in order to identify the impact that it has on the realisation of the 

system's benefits. 

The purpose of this study is to examine whether the impact of enterprise systems goes 
beyond cost savings and other operational improvements. It also aims to shed some light 

on the 'enterprise system paradox', i. e. the apparent contrast between their evident 

popularity and widespread use, and the observed high variance of implementation 

success rates. Moreover, it aims at making a contribution towards the development of a 

theory that links the use of enterprise systems to firm performance, and predicts how 

contextual factors can affect this chain of causality. The lack of theory in this field and 

the ambiguity surrounding the enterprise system paradox provide motivation for this 

research. 

Data was collected in a series of five in-depth case studies. A positive impact was found 

on relevant strategic resources, dynamic capabilities and critical value chain elements; 
thus highlighting the strategic relevance of enterprise systems. At- the same time, a 

substantial variance in impact was found, providing further evidence for the enterprise 
system paradox. Some of this variance was explained by the use of business process re- 

engineering as part of an enterprise system's implementation, and the integration of 
formerly separate information systems into a single system. The product/process 

structure of a business and its strategic configuration were also found to explain 
differences in the strategic impact of enterprise systems. Some variance, however, 

remains unexplained. This highlights the infant stage of enterprise system research. 
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Introduction 

Enterprise systems (ES) grew out of MRP I and MRP H systems during the late 1980s. 

Therefore, they are also referred to as enterprise resource planning (ERP) systems. They 

now represent the core of a global industry. This industry's customer base consists of 

virtually all medium- to large-sized organisations. On the suppliers' side, there are a few 

large enterprise system software vendors, a large number of software companies that 

produce add-ons ('bolt-on' applications), a much larger number of hardware 

manufacturers, and an ever-growing number of consultants that install and implement 

enterprise solutions. 

Companies are believed to have spent approximately $10bn on enterprise systems in 

19971 and this is said to have reached $15bn in 19992. In the year 2000, approximately 
40% of all US companies with an annual revenue larger than $Ibn were said to have 
implemented an enterprise systeM3 , and the total market for enterprise system 
applications is expected to grow to $66bn by 2003 4. The most widely used enterprise 
system is currently SAP R/35, which has been reported to be used in six out of the top 
ten Fortune 500 companies in 1998 6. In the same year, the SAP R/3 system was said to 
have been installed on 16,200 sites world-wide 7. This number reached 20,000 sites by 
the middle of the year 20008. 

Enterprise systems have received much attention in managerial literature, which offers 
an abundance of descriptions of highly successful system implementations. At the same 
time, however, there appears to be an equal number of companies that have encountered 
considerable problems, suggesting that some companies benefit more from their 
enterprise systems than others do. This stands in contrast to the widespread use and 
evident popularity of these systems. I refer to this apparent paradoxical situation as the 

enterpnse system paradox'. 

I Davenport (1998: 122), consulting fees not included. 
2 Davenport (2000: 4), consulting fees not included. 
3 Caldwell/Stein (2000) 
4 See Kennerly/Neely (200 1) who quote a study carried out by AMR Research. 
5 The R3 stands for'real-time version 3'. Real-time means that a change of data in one module is 
immediately updated in all linked modules. 6 Scapens/Jazayeri/Scapens (1998: 46) 
7 Frankfurter Allgerneine Zeitung (21 July 1998: 17) 
8 http: //www. sap. com/solutions/r3/ Correct on 8 September 2000. See Appendix I: Screenshot of SAP E- 
Business Solutions [RJ3]. 



So far, cost savings from business process improvements, the introduction of a single 

standard information system, and other operational improvements have been at the 

centre of research examining enterprise systems' impact on organisations. However, 

enterprise systems'highly integrated nature and the extent of organisational changes that 

they require, suggest that they have a much wider and sustained impact on 

organisations. Therefore, this study aims at providing a fresh perspective by looking at 

enterprise systems' impact from a strategic viewpoint. 

First, a summary of research related to enterprise systems introduces the reader to the 

problem. This is followed by a review of research related to advanced manufacturing 

technologies and information technologies, and a review of the resource-based and the 

activity-based perspectives. The findings from the literature review are then summarised 

and synthesised into a research framework from which this study's research questions 

are derived. This is followed by a description of the research design and the research 

method. Thereafter, the approach taken to data collection and analysis is outlined. This 

is followed by an extensive analysis and discussion of the data. The study is concluded 
by describing its implications for research and practice. Volume B of this study contains 
detailed exhibits of the data collected, and it shows how this data was reduced in to the 

exhibits used for the data analysis. 
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1. Literature review 

The objective of the literature review is to position the current study in relation to extant 

management theory. Is organised in three main parts. The first part reviews previous 

enterprise system research. This is followed by a review of literature related to 

information technologies (IT) and advanced manufacturing technologies (AMT). This 

literature is reviewed because enterprise systems share many characteristics with these 

technologies. Moreover, information technologies and advanced manufacturing 
technologies have been the subjects of an ongoing stream of empirical and conceptual 

research, which may hold valuable insights for the current study. Following this, the 

resource-based view and the activity-based view as two dominant frameworks for 

strategic analysis are reviewed. From this I derive the research framework and research 

questions in the chapter that follows the literature review. 
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1.1. Enterprise systems 

1.1.1. Defining enterprise systems 

Enterprise systems are modular software packages that primarily aim at replacing stand- 

alone or 'legacy' systems by integrating functional software applications across an entire 

company. Legacy systems are software applications specific to one particular 

organisational function, e. g. human resources, accounting, manufacturing, etc. 
Replacing these systems with a single enterprise system package allows companies to 

integrate and share real-time data across all the functions linked to this system. This 

cross-functional integration capability, however, has to be traded off for functionality. 

Therefore, enterprise systems sometimes offer less functionality than 'best-of-breed' 

function-specific systems. 

Enterprise systems are also referred to as enterprise resource planning (ERP) systems 

since they have grown out of manufacturing resource planning systems (MRP H) and 
their predecessors, materials requirement planning systems (MRP 1)9. The latter have 

been used widely since the 1970s for order and production scheduling. MRP H systems 

were developed subsequently and gradually extended the capabilities of MRP I to 
include operations control functions. Typically, MRP H systems include back office 
functions for production scheduling, materials requirement planning, capacity planning, 
inventory control, order management, etc. Enterprise systems differ from MRP X 

systems in that they also support non-manufacturing/non-operations functions such as 
finance, human resources, and front office functions such as sales/marketing, and e- 
commerce. Major vendors of enterprise systems are SAP AG, PeopleSoft Inc. Oracle 
Corp., Baan Co. NV, and J. D. Edwards & Co. 

The two enterprise systems SAP R/2 and R/3 are at the centre of this study. Therefore, 

they are briefly described at this point. Exhibit I shows the modules that are offered by 

SAP AG as part of the core R/3 system. Each of these modules contains a number of 

applications. For example the financial accounting module (FI) features applications for 

general ledger, accounts payable, accounts receivable, etc. In contrast to the R/2 system, 

which is a mainframe-based software system, R/3 has been developed for a client- 

9 Kennerly/Neely (2001: 103-105), Scapens/Jazayeri/Scapens (1998: 46) 
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server-based computer environment. Apart from its two core products SAP R/2 and R/3, 

the company SAP AG also offers specific business software solutions that build on their 

core enterprise systems. These so-called 'bolt-on' applications include SCOPE (Supply 

Chain Optimisation, Planning and Execution), and SEM (Strategic Enterprise 

Management), amongst many others. Recently, SAP AG has shifted Its emphasis from 

selling specific software products to delivering complete solutions. Such solutions, 

however, usually include an enterprise system at their core. 

Exhibit 1: Application modules currently offered by SAP , kG'o 

Production Planning (PP) 
Quality Management (QM) 

- Materials Management (MM) 
Project Systems (PS) 
Plant Maintenance (PM) 
Sales and Distribution (SD) 

Financial Accounting (FI) 
Enterprise Controlling (EC) 
Treasury (TR) 
Investment Management (IM) 
Controlling (CO) 

I iuman Resources 01 R) 
Workflow (WF) 
Busincss Information Warchouse (BIW) 
Elcctronic Commcrcc (Intcmet/Intranct) 

10 Correct in May 1999. 
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1.1.2. Implementing enterprise systems 

Typically, the installation of an enterprise system such as SAP R/3 follows a number of 

steps, similar to those shown in the example of a German regional utility company (see 

Exhibit 2). Execution of phase one through to phase two took this particular company 

approximately 12 months. This was followed by a phase of test running during which 

major problems were identified and resolved. This phase took another 6 months. 

Exhibit 2: Summary of a typical SAP R/3 system implementation 

1. Revievý, of data processing infrastructure 
2. Review of business processes 
3. Development of the designs of optirnised processes 

I. Development of interfaces to existing systems 
2. Customising of SAP R/3 modules 
3. Development of information system infrastructure 
4. Testing of interfaces 
5. Importing of data into the new system 
6. Definition of data access rights 
7. User training 
8. Redesign of processes (activities and structures) 

Third phase - system run and final Optimisation' 
1. Running of system and final system optimisation 
2. Further user training and supervision 

Enterprise systems are generic solutions that integrate company data on the basis of a 

standard business model. As part of this model they make assumptions about how a 

company operates, i. e. how the relationships between processes and between function 

are defined. Because enterprise systems are standard solutions but businesses tend to be 

highly idiosyncratic, an enterpnse system and the implementing organisation have to be 

aligned with each other. This is done during what is referred to as the 'customisation 

process'. 

The R/3 system can be custormsed at various levels. Firstly, a company can choose 

between a standard solution and various industry-specific solutions in order to reflect 

differences in business models between industries. Secondly, the system can be further 

customised by choosing different corribinations of modules and applications/solutions, 

and through the setting of different pararneters in the system's configuration tables. In 

21 



addition to this, further modifications can be made using SAP's proprietary 

programming language ABAP/4 (Advanced Business Application Programming). 

However, this can compromise software support and the ease of upgrading the system to 

newer versions. An alternative to modifying the system is to redesign and re-engineer 

relevant business processes in the implementing company. While this ensures that the 

system can be easily upgraded and that software support is not compromised, a 
drawback of this alternative is that it requires structural and behavioural change in the 

implementing business. This means that implementing an enterprise system can become 

a very time-consuming, complex and risky undertaking, depending on the system's 

scope and function' '(i. e. the planned number of users, number of modules used, number 

of locations and business units, planned degree of system functionality, etc. ). For a 

single business company this can take several months and for large, multi-business 

corporations this can easily take several years. Davenport 12 therefore argues that an 

enterprise system implementation can easily turn into the biggest-ever organisational 

change project that an organisation has to go through. Nevertheless, it has been argued 
that these reorganisation efforts can be an important contributor to the benefits of such a 
system's use. This is described in the following part. 

11 Davenport (2000: 173) 
12 Davenport (2000) 
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1.1.3. Enterprise systems' impact 

So far, the body of evidence relating to enterprise systems' impact is largely limited to 

anecdotes and descriptive case studies. In the following part, these will be surnmarised 

and an attempt will be made to categorise these systems' benefits and the problems that 

companies often encounter. 

Benefits of using enteMrise systems: Enterprise systems have received much attention in 

managerial literature, which offers an abundance of descriptions of highly successfill 

system implementations. Newing 13 for instance, reported that the business process re- 

engineering carried out as part of the enterprise system implementation at Welsh Water 

p1c, helped reduce headcount in the company's finance department by 50%. 

Another example, illustrating the extent of benefits that companies have experienced 
from business process improvements, is described by Wall and McKinney 14 

. They 

report that the restructuring and consolidation of functions at Owens Coming led to 400 

redundancies in 1998 alone. This number was expected to increase further in the 
following years. Moreover, process changes at Owens Coming now allow customers to 

purchase all building materials that they require in one single call. Before the enterprise 

system was used, customers had to place separate orders, one for each type of material. 

Wall and McKinney also describe how Monteflore Medical Centre in New York 
introduced an electronic purchasing process in co-operation with selected vendors as 
part of their enterprise system implementation. This allowed the hospital to order spares 
online and to receive them within 24 hours of being ordered. Before the system was 
implemented, this process would usually take between 24 and 37 days. Moreover, now, 
the system automatically selects the vendor that offers the lowest price. This has been 

reported to lead to cost savings of more than 50% for some spares. 

Substantial cost savings from enterprise system use have also been shown to come from 

replacing the many information systems scattered around a company's different 

functions (legacy systems) with a single standard information system. In the case of 
Welsh Water for instance, Newing's describes how this led to additional savings of GBP 

13 Newing (1997: 3 5) 
14 Wall/McKinney (1998: 34) 
15 Newing (1997: 35) 
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Similarly, Francesconi 16 describes how the implementation of an enterprise system 
helped Lucent Technologies reduce the costs of running the company's Chief Financial 

Office by approximately 40%, even before the system's fmancial application module had 

been installed across the entire company. 

Enterprise systems' benefits, however, do not appear to be limited to cost savings. A 

wide range of other improvements have also been reported in the literature. These 

include the enabling of best practice-implementation, the promotion of cross-functional 

communication and team-work, and the realisation of more synergies between 

businesses". How such benefits translate into cost savings or an otherwise quantifiable 
business impact, however, is difficult to identify and hence, it remains to be explored. 
A study carried out by Kennerly and Neely illustrates this 18 

. They studied the impact of 
SAP enterprise systems in four plants and found that, despite substantial operational 
improvements, the systems' use did not appear to have had an impact on financial 

performance at the time the study was concluded. 

Problems related to the use of entelprise systems: The literature on enterprise systems 
also reports an equal number of companies that have encountered considerable problems 
in relation to the implementation and use of their enterprise systems. . 
Firstly, it appears that enterprise systems are very costly for the implementing 
companies. Texas Instruments for instance has been reported to be paying Andersen 
Consulting approximately $200m over 5 years to manage its SAP project'9. Similar 
figures have also been quoted for Dell ComputerS20 who were said to have poured 
$150m into a conversion to SAP R/3 21 

. Mobil Europe 22 were also said to have spent 
several hundreds of million Dollars on their enterprise system implementation. 

.. 
Davenpor t23 quotes officials at Hewlett-Packard, who suggest that they expect to spend 
approximately $1 bn on their company-wide enterprise system implementation. 

16 Francesconi (1998: 30) 
17 See for instance Scapens/Jazayeri/Scapens (1998: 47) and Newing (1997: 35). 
1: Kennerly/Neely (2001) 
1 Business Week, European Edition (I I January 1999: 59) 
20 Wall/McKinney (1998: 33) 
21 Another source quotes $200m in the case of Dell Computers. See Buckhout/Frey/Nemec jr. (1999: 6 1). 
22 Davenport (199 8: 122) 
23 Davenport (1998: 122) 
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Two of these companies, Mobil Europe and Dell Computers, have abandoned these 

projectS24 . This highlights another downside, i. e. the financial risk associated with 

investments in enterprise systems. The case of FoxMeyer Corporation further supports 

this. This company used to be one of the largest wholesale drug distribution companies 

in the USA, but it fell into bankruptcy after having spent two and a half years and 
25 

approximately $1 00m on their enterprise system implementation 

Another problem that has been widely reported in the literature is that the organisational 

changes usually required as part of an enterprise system implementation, often turn out 

to be overwhelming. As a result, many implementation projects run late, over budget or 

are completely abandoned, as the cases of Dell26' Mobil Europe, Applied Materials, and 

many others 27 show. A survey carried out by the Standish Group 28 finiher supports this. 

It suggests that 70% of all enterprise system implementations fail to achieve their goals. 

The survey also shows that only 10% of all implementations are completed on time, on 

budget, and as planned (i. e. delivering 100% of the planned functionality). The study 

further shows that 55% of all enterprise system implementations overrun either their 

schedule or their budget, and even worse, that 35% are completely cancelled. The 

average budget overrun was found to be 178% and the average schedule overrun was 

230%. Among the implementations that were not completed as planned, the average loss 

of planned system functionality was found to be 59%, i. e. on average only 41% of those 
features that were initially planned could actually be realised. 

Finally, it also seems that the problems related to enterprise systems do not stop once 
their implementation has been completed and the system has gone 'live'. Rather, there 

also appears to be a substantial risk related to system downtime. This usually affects all 
functions in which the system is used. In a survey of IT managers, Dryden 29 for instance 

showed that enterprise system downtime has led to significant revenue losses from its 

jmpact on productivity and customer retention. It appears that this risk is particularly 
high within the first weeks after completion of an enterprise system installation. 

24 Wall/McKinney (1998), Davenport (1998) 
25 See Buckhout/Frey/Nemecjr. (1999) and Davenport (1998: 122). 
26 Wall/McKinney (1998: 33) 
27 Davenport (1998: 122) 
28 BuckhouttFrey/Nemecjr. (1999: 60-61) 
29 Dryden (199 8) 

25 



The case of the SAP RJ3 system implementation in a distribution centre of Volkswagen 

AG 30 illustrates this. After going 'live', glitches in the system's configuration were 

reported to have caused huge disruptions in the provision of spares to all VW Group 

dealerships in the Eastern part of Germany. Over a period of several months, dealers had 

to wait for spares for about 6 weeks instead of 24 hours, which used to be Volkswagen! s 

standard response time for delivering spares before the enterprise system was 

implemented. 

The enterprise system paradox: The widespread use of enterprise systems is but one 

witness to the general belief of their usefulness. Some of the examples provided above 

support this view by illustrating the extent of benefits that companies have experienced. 

Primarily, these appear to relate to cost savings from business process improvements, 

the introduction of a single standard IT system, and a wide range of other operational 

improvements. Other examples, however, suggest that enterprise systems' 
31 implementations and their use are regularly associated with a number of problems . 

These appear to relate to high implementation costs, the financial risk associated with 
investments in enterprise systems, implementation projects running late/overshooting 

budgets/reduced system functionality, and disruptions to a company's day-to-day 

activities. 

This variance in impact of enterprise systems suggests that some companies appear to 

benefit more from their systems' use than other companies do. It can therefore be argued 
that the widespread use of enterprise systems, paired with their evident popularity, 

appears to stand in contrast to the reality of a high variance of implementation success 

and failure. This is a paradoxical situation and therefore, the current study refers to it as 
32 the enterprise system paradox 

30 'Die Welf, 30 November 1999 
31 See for instance Deutsch ( 1998) for three case studies with varying outcomes. 
32 A paradox can be characterised as a situation in which seemingly contradictory factors appear to be true 
at the same time. For a discussion see for instance Poole/van de Ven (1989) and Quinn/Cameron (1988). 
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1.1.4. The research agenda 

Substantial efforts have been made to uncover the reasons behind the high variance in 

enterprise systems' impact and to . address the problems that companies encounter 33 
. 

Davenport 34 for instance, argues that companies can facilitate the necessary 

organisational changes that are involved in an enterprise system's implementation by 

making use of experienced outside consultants and cross-functional implementation 

teams. Expert knowledge in the form of experienced, outside consultants provides a 

necessary combination of business and IT knowledge, which is usually not readily 

available within firms. Especially in large, multi-process and multi-business firms, 

where staff are specialised by function, such a combination of expert knowledge tends 

to be rare. The use of cross-functional teams is said to provide a structure that supports 

collaboration between functional areas. Such collaboration can be vital because the way 

an enterprise system is configured in one function often affects its functionality in other 

functions. Davenport 35 also recommends that an enterprise system implementation 

project be supported or 'sponsored' by a company's CEO and led by a senior general 

manager. This is because an enterprise system implementation process often involves 

major organisational changes, and CEO 'sponsorship' and top-management leadership 

prevent this process from being perceived as a pure IT project. The importance of an 

enterprise system's implementation process for the system's success has also been 

6 highlighted by Kennerly and Neely' . 

More research is required testing these propositions and embracing wider sets of 

variables. But equally important is the investigation of the full range of enterprise 

systems' benefits. So far, this investigation has focussed on immediate cost savings and 

other operational improvements. Enterprise systems' highly integrated nature and the 

far-reaching organisational changes that they require, however, suggest that they have a 

much wider and more sustained impact. This view is shared by other researchers 37 
, and 

therefore, this study aims at providing a fresh perspective by looking at enterprise 

systems'impact from a strategic viewpoint. 

33 See for instance Kennerly/Neely (2001) and Davenport (2000,1998). 
34 Davenport (2000,1998) 
35 Davenport (2000) 
36 Kennerly/Neely (200 1: 110) 
37 Kennerly/Neely (200 1), Davenport (2000,1998) 
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Enterprise systems share many characteristics with information technologies (IT) and 

advanced manufacturing technologies (AMT), both of which have been the subjects of 

an ongoing stream of empirical and conceptual research. This research may hold 

valuable insights for the research on enterprise systems and is therefore briefly 

discussed. Such parallels between enterprise systems and other technologies have also 
been drawn by Kennerly and Neely for instance 38. This discussion of research related to 

IT and AMT will focus on these technologies' strategic impact. Thereafter, the resource- 
based and the activity-based views as two dominant frameworks for strategic analysis 

are reviewed. From this, two research questions are derived. 

38 Kennerly/Neely (2001) 
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1.2. Information technologies 

1.2.1. Introduction 

During the 1980s a series of case study reports, which repeatedly described highly 

successful information technology (IT) system implementations 39 created the widely 
held belief that the use of information technologies is routinely beneficial for 

companies. In line with this belief researchers developed a series of conceptual models 

that aim at helping firms identifying the potential of information technologies. Some of 
these models are described first. Thereafter, different views about the strategic relevance 

of information technologies are described. This is divided into two parts. The first one 

summarises research that builds on Porter's strategic positioning frameworoo and the 

second part summarises research using the resource-based perspective. Thereafter, 

empirical evidence relating to Frs impact on businesses is briefly discussed. This shows 
that the widely held belief of IT's beneficial impact is not necessarily supported by 

empirical studies. The review of literature related to information technologies is 

concluded by a discussion which highlights, that the organisational changes carried out 
as part of information technologies' implementation can account for a substantial share 
of the impact that they have on companies. 

39 Some of the most frequently quoted cases were: Baxter Healthcare's ASAP, Merril Lynch's Cash 
Management Account, Otis Elevatoes Otisline, Thompson's TOP, and American Airlines's SABRE 
s stern. 
'ZPorter (I 998a) 
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1.2.2. Information technologies' impact on organisations 

There are a variety of views of how information technologies affect organisations. 
Porter and Millar' S41 conceptual model for instance, proposes that information 

technologies primarily affect an organisation's activities and the linkages between 

activities. 

Activities: Their model assumes that the activities carried out in an organisation consist 

of two components. These are: 

* The physical component, and 

9 The information-processing component. 

The latter refers to the capturing, manipulating, and transmitting of the data necessary to 

perform a particular activity and the former includes all physical tasks involved. 

Porter and Millar argue that for much of the industrial history so far, the physical 
component has been affected by technological -progress. This, however, has changed 
with the ever-decreasing costs of information processing capacity. They argue that now, 
much of the technological progress comes from information technologies, and this 
mainly affects the information-processing component of an activity. 

Exhibit 3: Activities and the 'automation' and 'oDtimisation & enntmil Pffprtt 

. 
C. 0 , 

=. Ew 

Physical tasks are 
Physical tasks are performed 

performed faster more accurately and 
more flexibly 

Clerical functions are More comprehensive 
performed faster analyses 

Automation effect Optimisation and control effect 

Nevertheless, Porter and Miller point out that information technologies do affect both 

the physical and the information processing components. They propose that this impact 

is twofold, i. e. that it has two fundamental effects: the 'Automation' and the 

41 Porter/MilIar (198 5) 
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'Optimisation & control' effects. The combination of these two effects with the two 

components of activities results in the two-by-two matrix shown in Exhibit 3. That is, 

for the information processing component of an activity the automation effect leads to 

clerical functions being performed faster and more efficiently than before. The 

optimisation & control effect allows a more comprehensive analysis of planning and 

control data due to the fact that more variables and bigger data sets can be considered 

than before. For the physical component, the automation effect allows tasks to be 

performed faster and the optimisation & control effect enables tasks to be performed 

more accurately and more flexibly, in particular in manufacturing. 

Linkaizes: Porter and Millar argue that the use of information technologies allows a 
better co-ordination and exploitation of linkages between activities, and the formation of 

new ones. This is supported by Davenport and Shor t42 who argue that information 

technologies' impact on activities reduces the cost of co-ordinating activities, and 

subsequently, that it leads to improvements to the linkages between activities. 

Rockart and Short43 also share this view. They argue that information technologies 

allow firms to manage linkages better, which they refer to as 'organisational 
interdependencies'. In particular, they emphasise information technologies' role as a 
mechanism for vertical and horizontal integration". 

Finally, Teng, Grover, and Fiedler vS45 framework of IT impact on business processes 
also suggests that IT use has a positive impact on a company's ability to manage 
interdependencies. A fundamental assumption of their 'functional coupling-framework' 
is that the way organisational functions are 'orchestrated' for accomplishing a process, 
can be described using two fundamental dimensions. These are: 

The degree of mediation - as measured by the number of sequential steps 
that are followed in order to produce the output of the process, and 

9 The degree of collaboration - as measured by the extent of information 

exchange between the participants in the process. ý 

Their framework proposes to look at IT as an enabler that makes information a 'public 

42 Davenport/Short (1990) 
43 Rockart/Short (1989) 
44 Rockart/Short (1989: 11) 
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good! by allowing its shared use. Such shared use of information can reduce the degree 

of mediation (disintermediation) and enhance the degree of collaboration by enabling 

more direct involvement in processes. The implication from this is that both 

disintermediation and enhanced collaboration enable higher horizontal and vertical 
integration of activities both within and across organisationS46 . Hence, they enable 

wider-reaching linkages and completely new linkages. 

Transaction costs, linkages and resources: Clemons and ROW47 adopt a different 

perspective in order to explain the underlying mechanisms of information technologies' 
impact on organisations. Using transaction cost economics they argue that IT use 

primarily reduces the cost of managing interactions between economic activities 
(transaction costs). Such costs consist of the costs of searching, the costs of negotiation 

and agreement, and the costs of monitoring the execution of a transaction. IT reduces 
these costs by improving the cost, quality, and timing of information flows and hence, 

by reducing the uncertainty associated with economic activities. Such reduced 
transaction costs allow higher levels of horizontal and vertical interaction (i. e. linkages) 
between economic activities. Clemons and Row fin-ther argue that reduced transaction 

cost also have an impact on the value of the resources that a firm controls, as they can 
change the resources' underlying production economics (economies of scale, scope, and 
specialisation). 

SummaEy: These conceptual models propose that information technologies' use 
primarily affects a firm's activities, linkages and its resources. They suggest that IT use: 

9 Helps in automating and optimising activities 

0 Enables higher levels of horizontal and vertical linkages, and 

Affects the underlying economics of resources. 

Because these conceptual models have not been tested sufficiently so far, their validity, 
however, remains uncertain. Nevertheless, they are useful in that they present 

'5 Teng/Grover/Fiedler (1994) 
46 Clemons/Hann (1999), for instance, provide an extensive description of the disintermediation effects of 
Internet technology in the travel brokerage industry. However, in this article it is also shown that this wave 
of disintermediation was soon followed by a wave of re-intermediation. 
47 Clemons/Row (199 1) 
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conceptual lenses for understanding the impact that IT use has on organisations. They 

also provide a starting point for explaining information technologies' strategic relevance. 
This is discussed in the following part. 
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1.2.3. Strategic relevance 

1.2.3.1. Models based on the strategic positioning framework 

Porter and Millar 48 argue that the strategic role of information technologies relates to 

how they affect: 

0 An industry and its structure 

0A business'value chain, and 

0 The creation of new products/businesses. 

Exhibit 4: Information intensity matrix -19 
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Industrv and industLy structure: Porter and Millar argue that the more inforination 

intensive an industry is, the higher is the impact of information technology use on this 

industry. Information intensity can be measured using two dimensions: 

0 The infonnation content of the product, and 

0 The infon-nation intensity of the value chain. 

Both dimensions forrn the infori-nation intensity matrix shown in Exhibit 4. Porter and 

Millar also argue that increasing capabilities and ever-falling costs of information 

technologies make industries more information intensive by increasing both the 

information intensity of the value chain and the infori-nation content of products. This in 

48 Porter/Millar (1985) 
49 Adopted from Porter ( 1985: 153). 
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turn can have an impact on industry structure, i. e. the five forces that determine industry 

profitability. These are: 

Threat of new entrants 

Bargaining power of buyers 

0 Threat of substitute products/services 

Rivalry amongst existing competitors 

Bargaining power of 

suppliers. 

Value chain: The second area of information technologies' strategic impact is a business' 

value chain, i. e. its activities and linkages. The impact of IT use affects activities and 
linkages has been described above. The implications from this are that from a strategic 

perspective, information technologies can enable a business to better align its internal 

configuration to support its position within an industry by positively affecting a 
business' critical value chain activities and linkages. 

The creation of new products/businesses: Porter and Millar also propose that IT use can 
lead to the creation of completely new businesses by: 

* Making them technologically feasible 

* Creating derived demand for new products, and I 

0 Creating new businesses within old and established ones. 

This analysis is comprehensive in that it looks at the whole range of how IT use can 

affect the sources of competitive advantage. Other studies, however, look at very 

specific areas of how IT relates to industry structure and the pursuit of generic 

strategies". 

One of these studies is Johnston and Vitale's examination of inter-organisational 

information systems 51 
, which led to the development of their framework for identifying 

-opportunities for IT use as a source of competitive advantage. The framework's main 
propositions are: 

Information technologies can help companies to gain efficiency-based 

advantages, for instance by lowering costs associated with inventory. 

50 Porter (I 998a, 1998b) 
51 Johnston/Vitale (1988) 
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Companies implementing IT can also derive an advantage over competitors from 
increased bargaining power due to the offering of unique product features, the 

reduction of customers' search-related costs, and the raising of a customer's 

switching costs. 

Clemons, Crosson, and Weber 52 argue that new technologies can reduce costs of entry 
into an industry if new entrants can combine the technology with: 

0 Lower overhead costs 

0 Access to alternative distribution channels, and 

a The active targeting of profitable customer segments. 

In these cases new entrants can pursue focused cream-skimming strategies and make 
entry into a new market a profitable undertaking, if an industrys dominant player suffers 
from constraints to its flexibility. 

Finally, in a panel study of 370 firms over a period of 4 years, Hitt and Brynjolfsson 53 

found evidence suggesting that increased IT spending can lead to productivity increases 

in industrial companies. From this they conclude that IT may be helpful when 

companies pursue a cost-leadership strategy, provided that the cost reductions from 

these efficiency gains cannot be replicated or otherwise emulated by c. ompetitors. 

The 'Create-cal2ture-keej2' paradigm: This paradigm highlights another point, which is 

that the conceptual models described so far pay less attention to how an advantage once 
it is created by information technology use, may also be sustained 54 

. This is briefly 

described below. 

'Create-capture-keep' refers to sustaining a competitive advantage by imposing IT- 

- jelated switching costs on the users of an information technology. Switching costs can 

52 Clemons/Crosson/Weber (1996) 
53 Hitt/Brynjolfsson (1996) 
-" For a summary see Feeny/lves (1997) and Mata/Fuerst/Bamey (1995). Mata, Fuerst and Barney for 
instance, argue that while improving a company's relative cost/differentiation-position may indeed add 
value, adding value is a necessary but not sufficient condition for sustained competitive advantage. They 
use the example of WalMart who gained only a temporary advantage over its closest rival K-Mart through 
the use of a purchase/inventory/distribution system. Although WalMart managed to realise substantial cost 
savings by adopting this information technology, it could not sustain this advantage as soon afterwards K- 
Mart simply followed the example of its rival and adopted a very similar system. See also JohnstonNitale 
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be incurred if a user of an information technology has already made significant 
investments specific to a technology. Discontinued use of the technology would mean a 

substantial loss to the user, since the investments that the user made would have little 

value in using another vendor's technology. It follows from this that once the investment 

is made, the technologys supplier is in a better bargaining position. This will enable it to 

extract additional value from the relationship with the 'capture& customer, either by 

increasing prices and/or reducing service levels. The customer will remain in the 

relationship with the supplier as long as the additional value extracted from the vendor 
is unlikely to exceed the costs of switching to another vendor. The 'create-capture-keep' 

paradigm appears to have been used by many companies, in particular in the healthcare 

supplies, airline, and travel industries, and by software vendors. More recently, 
however, it has been subject to criticism for three reasons". Firstly, the underlying idea 

of 'capturing' customers and then 'squeezing' them has been branded unethical. 
Secondly, it has been argued that companies that apply the principles of the paradigm 

will get a reputation for not being trustworthy, and hence that they will be unable to 

attract future customers. Thirdly, it has been argued that customers are likely to 

anticipate the risk of being captured. Hence, IT suppliers that rely on the 'create-capture- 

keep' paradigm may not be able to extract additional value from any such relationship 

with customers. For these reasons it has been argued that the validity of the paradigm is 

limited to situations where the supplier is in a monopoly-like position and is likely to 

remain so. 

(1988). 
55 Mata/Fuerst/Bamey (1995: 48949 1) 
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1.2.3.2. Models based on the resource-based view 

A more recently developed framework for strategic analysis, the resource-based view of 

competitive advantage, has provided researchers with a fresh perspective for looking at 

the strategic impact of rr use. 

Clemons and Row 56 for instance, argue that from a resource-based perspective, an 

information technology, as long as it is available to any competitor, may only confer a 

temporary advantage to the implementing firm - until another competitor adopts it too. 

Moreover, they argue that imitating or copying firms can often enjoy the advantages of 

newer, and hence better technology, and the ability to benefit from the lessons that the 

innovator had to learn. This way, the innovator's advantage can easily be turned into a 

disadvantage. 

Nevertheless, Clemons and Row still defend the idea that information technology can 

confer a sustained competitive advantage, although this is limited to cases where it is 

used to leverage differences in so called 'unique firni resources. In such cases 
information technology use renders imitation futile because differences in unique furn 

resources are structural in the sense that they are expensive and difficult to change, and 
therefore, they are defendable. From this argument Clemons and Row conclude that the 

sustainability of competitive advantage created by information technology use hinges 

on: 

The complementarity of finn-specific, strategic resources that a firm controls, 

and on 

9 How the technology is used to leverage these resources. 

A study carried out by Powell and Dent-Micalle e7 supports this. Evidence from their 

-cross-sectional empirical study suggests that IT by itself does not explain performance 
differences. But they found that what they refer to as 'Human' and 'Business' resources 
by themselves do. This supports the notion that owing to its imitability, IT by itself 

cannot create and sustain a relative advantage. Powell and Dent-Micallef also found that 
in IT-intensive firms the payoffs from Human and Business resources were significantly 

36 Clemons/Row (199 1) 
57 Powell/Dent-Micallef (1997) 
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greater than among IT-lagging firms. From this they concluded that firms may only gain 

a sustained competitive advantage if they have complementary resources in place and if 

they use rr to leverage them. 

Kettinger, Grover, Guha and Segars 58 reviewed 30 'classic' cases of strategic IT use by 

looking at a variety of factors internal and external to these firms. Their analysis also 

suggests that sustainability of competitive advantage from IT use may require more than 

simply using a unique technology. Rather, they highlight the importance of considering 

existing resources when assessing the value of new technologies. In particular, they 

show that an important prerequisite for success in technology-based competition (i. e. 

using information technologies in order to create a sustained competitive advantage) is 

the existence of resources such as an 'established technological base' and 'substantial 

capital availability' that can be leveraged by an information technology. 

58 Kettinger/Grover/Guba/Segars (1994) 
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1.2.4. The 'IT productivity paradox' 

The studies advocating information technology's strategic relevance share a strong 
logical appeal but their propositions have not been subject to sufficient, empirical 

testing. In fact, there appears to be an absence of convincing support from large-scale 

empirical studies. In the literature, this is referred to as the 'IT productivity paradox, and 
it has been defined as: 

'... the inability to convincingly demonstrate that ... investments in technology have 

resulted in measurable productivity improvements 59 

In the literature this paradox has been discussed at the macroeconomic as well as the 

firm level, and it is briefly reviewed now. 

The paradox at the macroeconomic level: At the, macroeconomic level the paradox 

refers to the fact that information technology use does not appear to have had an impact 

on the US economy's overall productivity. Nobel Laureate Robert Solow aptly 

summarised this as follows: 

t we see computers everywhere except in'productivity statish . cs. 60 

While there is evidence suggesting that the paradox is present in the entire U. S. 

economy, it has been argued that it is particularly evident in its service industry. 

Brynjolfsson 61 for instance provides data suggesting that during the 1980s the hourly 

Dollar-value of U. S. non-manufacturing output has stagnated at around $18 per hour 

while the manufacturing output increased from the same level to just under $25 per 
hour. 

Roach 62 
, who shares this view, supports his argument by explaining that, despite 

holding 85% of the installed base of information technology in the United States, the 

-service sector only grew at an annual rate of 0.7% in the 1980s. 

The paradox at the firm level: The 'IT productivity paradox' has also been investigated at 

59 Strassmannn (1999: 44). For a sununary of the 'IT productivity paradox' see also Willcocks/Lester 
(1997: 64-93). 
60 Quoted in Brynjolfsson (1993: 67) 
61 Brynjolfsson (1993) 
62 Roach (1994) 
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the firm level. Sabyasachi and Chaya" for instance, examined the relationship between 

information technology budgets and cost factors that are usually affected by IT 

investments. Their sample contained more than 400 large and medium-sized U. S. 

industrial (i. e. non-financial) companies, and they found that higher IT spending was 

associated with lower average cost of production, lower average overhead costs, and 

lower average total costs. However, no association between information technology 

investments and reduced labour costs was found. Sabyasachi and Chaya explain these 

results on the basis of the so-called 'information-automation' dichotomy, and they argue 

that research on the 'IT productivity paradox' has focussed too much on the automation 

effects of information technology. That is, it has focussed on how IT replaces expensive 

labour with cheaper IT capital and hence, how it helps in reducing costs and increasing 

efficiency. But Sabyasachi and Chaya propose that information technology's primary 

benefit lies in the better planning and control information that it provides over highly 

dispersed operations. Put differently, information technology enables a firm to achieve 

greater economies of scale without the diseconornies of scale (i. e. increased monitoring 

and control costs). From this, they conclude that planning and control systems, such as 
MRP 11 systems, are examples of information technologies who primarily have an 

information effect. Therefore, they argue that their impact on traditional benefit 

measures, such as reduction of direct costs and increased efficiency, may indeed be 

limited. 

Hitt and Brynjolfsson 64 also attempt to shed some light on the paradox. They suggest 

that the seemingly contradictory research is not necessarily contradictory because the 

numerous studies have addressed different questions. More precisely, they argue that the 

discussion of the IT productivity paradox is: 

muddled by confusion over what question is being asked and what the appropriate 
null hypothesis should be. 65 

Hitt and Brynjolfsson therefore propose the use of three different measures for capturing 

the value of information technology. These are: 

0 Productivity 

63 Sabyasachi/Chaya (1996) 
64 Hitt/Brymjolfsson (1996) 
65 Hitt/Brynjolfsson (1996: 121) 
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" Consumer value, and 

" Business profitability. 

In their panel study of 370 firms over 4 years they found evidence in support of their 

view. Their analysis suggests that increased IT spending can lead to increased 

productivity and the creation of additional substantial consumer value. However, no 

evidence was found for a relationship between increased IT spending and sustained 

above-normal returns. Hitt and Brynjolfsson therefore argue that the absence of higher 

profits, despite an increase in customer value, points towards the fact that companies 

make IT investments in order to maintain competitive parity rather then to gain a 

competitive advantage. This is referred to as the 'strategic necessity hypothesis' and it 

suggests that regularly, IT investments are strategic necessities rather than sources of 

competitive advantage. The implication from this is that firms may have to invest in IT 

in response to a competitor's investment decision. But if this happens, the firm that 

invests in the technology first may not be able to charge a higher price for the additional 

product value that it creates through the investment. It follows from this, that the surplus 
in value resulting from the investments (in IT) accrues to the customer because the 

customer does not pay a higher price for the product than before 66 
. 

Pinsonneault and Rivard 67 explored possible reasons for the IT productivity paradox. In 

a study of almost 60 middle managers they found that while many managers felt that the 

new information technology provided them with better information, they also spend 

more time using the technology, neglecting other important work. Pinsonneault and 

Rivard label this excessive rr use the 'Icarus paradox'. 

In the same vein, Strassmann 68 suggests that the inability to demonstrate measurable 

productivity gains from IT investments may relate to three main points. These are: 

.., _ 
9 Bloated software - this negates much of the benefits of improvements in 

computing power 

High total costs of computer ownership due to high maintenance and 

support costs, and 

66 See Dean/Snell (1996), Barua/Kriebet/Mukhopadhyay(1991), Clemons/Row (1991: 275) for a 
discussion of the strategic necessity hypothesis. 
6' Pinsonneault/Rivard (1998) 
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9 Negligent systems engineering. 

Brynjolfsson, however, shares Sabyasachi and Chaya's view that the rr productivity 

paradox may be related to a measurement problem and he argues that: 

'... a shortfall ofevidence is not necessarily evidencefor a shortfall... " 

Rather, he proposes that this lack of evidence may be attributed to measurement errors, 

time lags in the payoffs to IT, redistribution of value, and mismanagement of IT itself 

(in particular, evaluating the value of IT investments appears to be a problem). 

Finally, Brynjolfsson and Hiteo argue that the productivity paradox may have been a 

phenomenon of the 1980s and before. They undertook a study of 367 large firms using 

econometric models similar to those that have been used in previous studies. The 

analysis showed that spending on information systems has made a substantial 
(statistically significant) contribution to firm output. From this they conclude that the 

productivity paradox must have disappeared by 199 1. 

68 Strassmann (1999) 
69 Brynjolfsson (1993: 67) 
70 Brynjolfsson/Hitt (1996) 
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1.2.5. Information technologies and organisational change 

Much of the research related to the strategic impact of information technologies assumes 

that the adoption of an information technology leads to a set of specific, predetermined 

benefits. However, some studies suggest that the benefits firms can expect from IT use 

also depend on the organisational transformation that accompanies the technology's 

implementation. Such organisational transformation can involve many different areas, 

such as the provision of training, changes in role definitions, structures, processes, 
71 strategies and cultures . Some examples are briefly described below. 

Venkatraman 72 argues that the range of potential benefits from IT use increases, the 

higher the degree of business transformation that accompanies the technology's 

implementation. He developed a five-levels-framework that describes the full range of 

potential IT benefits, depending on the degree of IT-enabled organisational 

transformation. The five levels of his IT-enabled business transformation framework 

are: 

* Level 1: localised exploitation of technology by existing processes 

a Level 2: internal integration of the technology's capabilities across an 

existing process 

Level 3: business process redesign - redesigning an organisation's core 

processes 

Level 4: business network redesign - redesigning processes beyond the 

organisation itself to include a network of organisations 

9 Level 5: redefining the business scope of an organisation. 

Caron, Jarvenpaa, and Stoddard! S73 observations support the argument that increasing 

levels of IT-enabled organisational transformation lead to increasing benefits. In their 
.1 
study of CIGNA they show that, initially, IT-enabled re-engineering projects were 

operationally driven. Building on the experience gained 
, 

during these 'lower'-level 

projects, the company then introduced a 'second-wave' of projects. They involved much 

71 See for instance Davenport/Stoddard (1994: 123-124), Venkatraman (1994: 74), ShortfVenkatraman 
(1992: 8), Davenport/Short (1990), Harnmer/Champy (1995), Caron/Jarvenpaa/Stoddard (1994), 
Cross/Earl/Sampler (1997). 
72 Venkatraman (1994) 
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higher costs and wider organisational changes than their predecessors, and their primary 

objectives shifted from improving operational effectiveness to making a contribution to 

shareholder value. 

Finally, Cross, Earl and Sampler 74 provide a detailed description of how a company's IT 

organisation changed in response to poor IT performance. A core component of this 

transformation was a change in role definitions of people, processes and purpose of the 

relevant organisation, which they argued led to a new type of high-performing IT 

organisation. 

73 Caron/Jarvenpaa/Stoddard (1994) 
74 Cross/Earl/Sampler (1997) 
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1.2.6. Summary 

A number of conceptual models have been summarised that aim at explaining the 

impact of information technology use on organisations and the strategic implications of 

this impact. It has been shown that information technologies are believed to affect an 

organisation's economic activities, their linkages and the resources that it owns. From a 

strategic standpoint this was said to affect: 

" The configuration of a business'value chain 

" The structure of an industry 

" The creation of new products and new businesses, and 

" Resource differences between firms. 

It has also been described how simultaneous organisational changes, that are either 

required or enabled by an information technology, can account for a significant share of 
the benefits of such a technology. 

Although the empirical validity of these models is still being tested, they represent 

useful tools for understanding how information technologies may affect organisations 

and the sources of competitive advantage. They are also useful in that they help the 

researcher focussing on areas that particular attention should be paid to when studying 
the impact of large-scale information systems. 
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1.3. Advanced manufacturing technologies 

1.3.1. Defining advanced manufacturing technologies 

The term advanced manufacturing technologies (AMT) spans a diverse set of 

technologies, ranging from numerically controlled machinery (NQ to manufacturing 

resource planning systems (MRP H), computer-integrated manufacturing (CIM) and 

activity-based accounting systems (ABC). In order to provide a common basis of 

understanding of the technologies that are discussed in this part, some definitions that 

have been used in previous studies are reviewed first. 

Dean, Susman and Porter for instance view advanced manufacturing technologies in 

rather broad terms by defming them as: 

75 technologies ... that hold the promise ofrevolutionizing manufacturing. ' 

A more precise defmition is offered by Pike, Sharp and Price who propose to view 

advanced manufacturing technologies as: 

'... any substantially relevant new technique, the adoption of which is likely to lead to 

changes within a firm in manufacturing practices, management systems and 

approaches to design andproduction engineering ofthe product... 
76 

Finally, Boyer, Leong, Ward, and Krajewski define advanced manufacturing 

technologies as: 

'... a variety of technologies which primarily utilise computers to control, track, or 

monitor manufacturing activities either directly or indirectly. ... In addition, several 

technologies or programs which do not directly involve computers are also considered 

to be AMTsince they are closely associated with other AMT... ' 77 

These deirmitions share an emphasis on a number of topics, which together may provide 

a good characterisation of advanced manufacturing technologies. These are: 

0 'Advanced manufacturing technologies' refers to new techniques, methods 

or principles 

75 Dearx/Susman/Porter (1990: 129) 
76 Pike/Sharp/Price (1989: 14) 
77 Boyer/LeongfWard/Krajewski (1997: 332-333) 
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0 These primarily concern or originate in the manufacturing/operatIons 

function, although they are not limited to it 

0 They represent a significant change from previously used techniques, 

methods or prmciples. In many cases, these changes are enabled by 

advances in infonnation technologies. 

A second approach to defining AMTs that is often used in research is to provide either: 

0A list of technologies that are generally accepted as being AMTs, or 

0 To provide a list of specific technologies included in a particular study. 

Exhibit 5 shows some technologies that were included in three different studies of 

AMTs. 

Exhibit 5: Advanced manufacturing technologies included in three different studies 

CAI) 

CAM 

CAE 

CAPP 

Robotics 

Real-time process control systerns 
GT 

FMS 
Electronic mail 
EDI 
Office automation 
CNC machines 
Automated material handling systems 
Environmental control systems 

Bar coding/automatic identification 
Knowledge-based systems 
Decision support systems 
Material requirements planning (MPPl) 
Manufactunng resource planning (MRPII) 
Actwity-based accounting systems 

Smawben 

CAD CIM Automated inspection and testing equipment 
CAM GT Automated material handling technologies 
CAPP JIT Material requirements planning (MRPI) 

FMS Material working lasers Manufacturing resource planning (MRPII) 

NC C N(- DNC Pick-and-place and other robots 

NC, DNC CNC CAM 

Robots CAPP 
GT CAE 
CAD FMS 

Automated storage/retrieval systems 
Manufactwing resource planning (MRPII) 

Because advanced manufacturing technologies span such a variety of techniques, 

methods and principles, they are often categorised on the basis of important 

characteristics such as the activities that they SUpport7g, their level of integration 79, or 

their main functional aspects. The latter was done by Swamidass and Kotha 80 for 

instance, who derived the following four categories from an empirical test (factor 

analysis). These categories are: 

78 See Dilts/Grabski (1990: 5 1) for this classification (design, planning and control, execution, etc. ). 
79 Meredith/Suresh (1986), Meredith/Hill (1987) 
8('Swamidass/Kotha (1998) 
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" Product design technologies 

" Information exchange and planning technologies 

" High-volume automation technologies, and 

" Low-volume flexible automation technologies. 

Meredith and Suresh 81 also developed a categorisation, based on the technologies' level 

of integration. 'Level of integration' refers to the number of distinct technological 

functions or tasks contained within a linked system. 

Their categorisation consists of three distinctive groups of technologies. The first one is 

called 'stand-alone' and it represents the lowest level of integration. Stand-alone 

equipment comprises numerically controlled machines and robots, etc. If these are 
linked together into cells they fall into the second category labelled 'linked systems'. 
Examples of linked systems are group technology (GT), flexible manufacturing systems 
(FMS), computer-aided-design (CAD) computer-aided-process-planning (CAPP), MRP 

H, etc. The third category is called 'integrated' and represents technologies that link 
design, planning, materials handling, manufacturing and support systems, through 
computer control. This is the case for computer-integrated-manufacturing (CIM) for 

instance. From the first through to. the third category some of the technologies' 

characteristics change. These are: 

They become increasingly complex and larger in scale. Increasing scale 

refers to the fact that they are increasingly intertwined with other 
investments made before or at a later point. 

0 They become increasingly expensive and represent substantial investments 

that can affect a business as a whole. Therefore they become more risky. 

* Their cost and benefits are increasingly distributed across other functions 

of the organisation. 

0 The expected benefits of the technology become less tangible, less certain, 

more ambiguous and are of increasing strategic relevance. 

81 Meredith/Suresh (1986: 1043-1044). Meredith/Hill (1987) developed a similar categorisation using 4 
levels of integration. 
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Maffei and Meredith, Suresh and Meredith, and Meredith and Hill' 2 propose that 

increasing levels of integration of technology and organisation lead to increasing 

second-order benefits, often amounting to several times that of first-order effects. 

Second-order benefits refers to benefits related to a company's competitiveness, whereas 

first-order effects are immediately observable benefits such as direct savings in 

operating costs or the possibility of producing larger volurnes. This suggests that the 

higher advanced manufacturing technologies are integrated, the more important it 

becomes to look at their strategic effects. Because enterprise systems can be seen as a 

highly integrated forrn of advanced manufacturing technology this further supports the 

view that enterprise systems may have a significant strategic impact. 

Exhibit 6: The evolution of advanced manufacturing technologies" 
Designing Controlling Handling Managing 

J: L _a J--L 
CAD AGV 

Integrated Integrated 

CDA/CAM FMS 
ding, Scheduling, Q ZL Monitoring 

Integrated 

-0- 

F CIM 

Advanced manufacturing technologies have evolved over time. To a large extent this 

evolution has been driven by reduced cost of data processing, which has led to an 

increase in possible levels of integration of these technologies (see Exhibit 6). Since 

enterprise systerns can integrate many of a business' functions with each other, including 

manufacturing, they could be placed below the 'CIM'box in Exhibit 6. 

112 See Matfei,, Meredith ( 1995), Suresh/Meredith (1985) and Meredith/l IiI1 (1987: 59). 
83 Adapted from Slack ( 1991: 124). 
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1.3.2. The strategic relevance of advanced manufacturing technologies 

It has just been described how increasing levels of AMT integration are believed to have 

increased strategic implications. This belief in advanced manufacturing technologies' 

strategic role has been discussed in the literature for some time now, and it has resulted 
84 

in an ongoing stream of research 

Exhihit 7: Competitive opportunities from advanced manufacturing technologies" 

Ted Capability COMPOitive OpRw es 
CAD Reduction in design-to-production Reduced lead-time for ncvý, product 

ýCAD/CANI lead-time Faster response to customer requests 
ýCAM/FNIS/NIRP Reduction in manufacturing lead-time Rapid quoting of order 

Reduced order-to-delivery lead-times 
Faster pr duction modifications 

ýCAN1, FNIS Reduced work in progress Reduced costs 
Robots, VIRP Higher productivity 

- All technologies Error reduction Higher quality products 
Higher quality Reduced costs 
Consistency 

CAD, CAD/CANI Better engineering analysis Better products 
Better design Faster response to customer needs 

Market changes 
All technologies Common data base Higher variety at same costs 

Parts variety reduction Same variety at reduced costs 
Economies of scope 

In his study of success and failure of AMT projects, Voss 86 for instance, identified a 

number of potential competitive uses of AMTs. He found that some of them were 

common to all AMTs, whereas others were specific to particular AMTs. Competitive 

uses common to all AMTs are for instance reduced costs, higher quality products, and 

higher product variety at the same costs. A competitive use that Voss found to be 

specific to CAD/CAM technologies for instance, is reduced lead times for new products. 

A list of the AMTs' capabilities and their potential competitive gains is provided in 

Exhibit 7. 

Lei, Hitt, and Goldhar 87 argue that AMTs are strategically important because they help 

firrns designing new products, competing on time, and simultaneously produce a higher 

variety of products at low cost. They argue that AMT increase the strategic flexibility of 

implementing firrns and their economies of scope. These are reflected in an expanded 

94 For a summary see Dean/Snel I( 1996). 
85 Adapted from Voss (1988: 29 1). 
86 Voss ( 1988) 
87 Lei/H itt/Goldhar ( 1996) 

51 



range of potential growth paths, the ability to contest and enter new markets, and the 

reduction of barriers for entering related or similar markets. 

Skinner, on the other hand, casts general doubt on AMTs' competitive benefItS88. He 

argues that although AMTs can help avoid a competitive disadvantage, they cannot by 

themselves be a source of robust competitive advantage, since they are generally 

available to all competitors. There is some empirical support for his argument. 

Swamidass and Kotha 89 for instance, studied the relationship between the use of AMTs 

and firm performance. Their study, which collected data from 160 U. S. manufacturing 

firms, found evidence for associations between AMT and benefits such as increased 

manufacturing flexibility and productivity, functional integration, and greater 

consistency. However, it did not find any evidence for a direct relationship between the 

use of AMTs and firm performance. 

Similarly, a study carried out by Dean and Snell" did not identify any direct relationship 
between AMT use and firm performance, except in two cases. It only appeared to be in 

place for companies that pursued a quality strategy (as opposed to a cost-based strategy) 

as well as for industries with limited competition. 

88 Skinner (1996) 
89 Swamidass/Kotha (1998) 
90 Dean/Snell (1996) 
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1.3.3. Capturing the impact of advanced manufacturing technologies 

In their study of 'infrastructure and flexible manufacturing technology' Maffei and 

Meredith9l showed that a business may only benefit from the full range of advantages of 

an AMT once it has reached the phase of the technology's 'routine use'. This phase, they 

argue, is reached when a technology is up and running without major difficulties, i. e. 

when a business makes routine use of the technology on a day-to-day basis. This 

assumes that the process of the technology's adaptation is a gradual and continuous 

process and that the amount of adaptive activity levels off, as full and regular use is 

made of it. 

However, this may not always be the case, as a study carried out by Tyre and 

Orlikowski 92 shows. In their study of three technology adaptations they found that such 

an adaptation process can be distinctly discontinuous or episodic (, concentrated short 

spurts') and, that it can take up to several years. 

This suggests that research investigating the impact of an AMT will only identify the 

full range of its benefits after the last 'adaptation episode' has passed. If this is several 

years after the technology's implementation this can be problematic, since with 
increasing time between the technology's implementation and the measurement of a 
benefit, it will become increasingly difficult to attribute a benefit to a particular 
technology. For research investigating the benefits of an AMT, this means that the point 

at which any such an analysis is carried out should be chosen with care as it may trade 

off precision of the implied causality for completeness of the technology's impact. 

91 Maffei/Meredith (1995: 273-274,296) 
92 Tyre/Orlikowski (1994) 

53 



1.3.4. Summary 

'Advanced manufacturing technologies' is a term used to refer to a variety of 

technologies that support different manufacturing tasks. Advances in information 

technologies have led to AMT now being capable of integrating many technologies that 

are used beyond the manufacturing function. Ever increasing IT capabilities and ever 
decreasing costs of information processing power have enabled higher degrees of 
integration of AMTs. It has been described that AMTs strategic relevance is believed to 

increase with increasing levels of integration. Although more empirical research is 

needed testing this belief, this further supports the view that enterprise systems, which 

can be seen as a highly integrated form of AMT may have a significant strategic impact. 

It has also been described that the extent of benefits measured can vary, depending on 

the point of time an analysis carried out, and that the preciseness of implied causality 

may have to be traded-off for completeness of the measured impact. 

54 



1.4. The resource-based view 

1.4.1. The role of strategic resources 

The resource-based view of competitive advantage proposes that sustained competitive 

advantage rests in particular on resources that are scarce, durable, difficult to trade, and 

difficult to imitate 93 
. It assumes that firm resources are distributed asymmetrically 

('resource heterogeneity) and proposes that they are immobile ('resource immobiliW)94. 

A resource is scarce if it is either unique or short in supply. 'Durable' refers to the fact 

that once in place, the resource remains effective for a sustained period of time. 

'Difficult to trade' means that, for various reasons, strategic resources cannot simply be 

bought by a firm or by any of its competitors, usually because resources are highly firm 

specific. Tberefore, Dierickx and Cool" for instance, argue that strategic resources often 

need to be developed internally rather than being acquired in a resource market. Finally, 

'difficult to imitate' refers to the fact that firms who do not possess unique resources 

cannot simply imitate them because of either of the following reasons: 

0 Unique historical reasons 

0 The resource's link to competitive advantage is ambiguous, and 

0 The resource's link to competitive advantage is socially complex., 

The inimitability of resources is enhanced the more intangible and invisible resources 

are - because intangibility and invisibility increase ambiguity, and hence, they reduce the 

possibility of a competitor copying or imitating a resource 96 
. 

93 Rouse/Daellenbach (1999: 489), Barney (1995: 58), Amit/Schoemaker (1993: 36) 
94 Amit/Schoemaker (1993: 37-38). See also Peteraf (1993), Hall (1993,1992), Barney (1991,1989, 
1986), Dierickx/Cool (1989), Wernerfelt (1989,1984), etc. 
95 Dierickx/Cool (1989) 
96 See for instance Collis/Montgomery (1995: 124), Itami/Roehl (19 87: 13). 
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1.4.2. Identifying relevant strategic resources 

There is still a shortage of empirical validations of the propositions that the resource- 

based view makes. Nevertheless, a number of researchers have attempted to derive 

categorisation schemes for strategic resources and to test empirically, how resources can 

be linked to sustained competitive advantage 97 
. So far, the most comprehensive studies 

appear to be the ones carried out by Ha1198 . His framework of 'intangible resources and 

capabilities and how they link to competitive advantage' will therefore be used in the 

current study as a template for data collection, and it is described now. 

Hall's framework builds upon the four capability differentials that Coyne 99 proposed as 

the sources of sustainable competitive advantage. These are the: 

" Regulatory capability differential: This results from owning legal entities 

such as intellectual property rights, contracts, trade secrets, etc. 

" Positional capability differential: This is a consequence of previous actions 

and decisions. 

Functional capability differential: This refers to the ability to do things, 

which results from knowledge, skill and experience of employees, 

suppliers, distributors and other agents. 

Cultural capability differential: This capability differential includes the 
habits, attitudes, beliefs, values of the individuals that make up an 

organisation. 

Hall argues that each of these capability differentials is produced by one or more 

resources'00 and he extends Coyne's framework by identifying and categorising those 

resources that act as the feedstock to these four capability differentials. Based on a 

review of established literature he identifies a list of resources that can be associated 

with either of these four categories. These are shown in Exhibit 8 and briefly 

summarised now. 

97 See for instance Collis/Montgomery (1995), Collis (1994), Hall (1993,1992), Leonard-Bartton (1992), 
Grant (199 1), Barney (199 1). 
98 Hall (1993,1992) 
99 Coyne (1986) 
100 Hall (1993: 611) 

56 



The first group of resources (the 'regulatory' capability differential) is based on the 

ownership of rights that can be defended in law. Most of these resources fit the 

accounting definition of assets. The resources included in this differential are trade 

secrets, contracts, licences, patents, copyrights, trademarks, and registered designs. 

Exhibit 8: Hall's four capability differentials and the resources that they include 101 

Regulatory differential: assets 
within a legal context 

Contracts 
Licences 

- Intellectual property 
- Trade secrets 

Positional differential: assets 
without a legal context 

Reputation 
Networks 
Databases 

- Value chain configuration 

Assets 

Functional differential: know- 
how 

Employee know-how 
Supplier know-how 

Distributor know-how 

- Know-how of 
franc li i sees/franch isors 

organisational culture 

Qualityservice perception 
Ability to manage change 

- Ability to innovate 

- Team working ability 
Participative management 

Competencies 

The resources that produce the 'positional' capability differential include assets without a 

legal context, but which are legally protectable. Strategic resources included in this 

differential are data bases, product and firm reputations, social networks, value chain 

configuration, and established distribution networks. 

Resources in the third group, the 'functional' capability differential concern knowledge 

and know-how, and they include know-how of a firm's employees, its suppliers, 

distributors, franchisors, and franchisees. 

Finally, the fourth differential, i. e. the 'cultural' capability differential is based on a 

firm's organisational culture. Resources included in this group are the perception of 

quality and service, the abilities to manage change, to innovate, to work in teams and 

101 Adopted from Hall (1992: 144). 
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participative management style. 

Hall refers to the regulatory and positional resources as assets, whereas functional and 

cultural differentials resources he refers to as competencies (see Exhibit 8). Starting 

with regulatory resources, followed by positional, functional and finally cultural 

resources, these resources become increasingly intangible, invisible, less codified, and 

increasingly difficult to change. 

The framework was tested by examining the contribution of each of these resources for 

the success of the companies studied. Resources that contributed more to the production 

of product/service attributes were seen as more important than other resources. The 

resources that were identified as the most important ones by the respondents in his 1992 

study were: 

1. Company reputation 2. Employee know-how 
02 3. Product reputation 4. Culture, and Networks' 

In his 1993 study' 03 he found that positional resources were seen as most important, 

followed by cultural and functional resources. Regulatory resources ranked fourth. 

Although in this study he looked at the importance of groups of resources (capability 

differentials) rather than the importance of specific resources, this is consistent with the 

findings from his first study. 

In order to test the sustainability of a resource, Hall introduced the notion of 'resource 

value'. This is based on the argument that resources are valuable ý if they contribute 
towards sustaining resource differences and hence, differences in product/service 

attributes between firms. That is, the more a resource helps sustain any such differences 

the more valuable it is. In order to identify valuable resources, Collis and Montgomery 

for instance, propose a 'strategic value test' 104 
. The test's five components are: 

The test of inimitability: is the resource hard to copy? Inimitability can 

come from four sources: physical uniqueness, path dependencies, causal 

ambiguity, and economic deterrence'05. Profit streams that come from 

resources that cannot be imitated are more likely to be sustainable. If a 

02 Hall (1992: 14 1). Differences in the rankings were insignificant for sectors and performance group. : 
03 Hall (1993: 614) 
104 Collis/Montgomery(1995). See also Amit/Schoemaker (1993: 3740), Hall (1992,1993). 
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resource can be imitated it can only be the source of temporarily sustained 

profits. 

The test of durability: how quickly does the resource deteriorate? A 

resource is more valuable the longer it is effective. However, the costs of 

maintaining such a resource should be considered too. 

The test of appropriability: is the resource inextricably bound to the finn 

and who captures the value that it creates? 

0 The test of substitutability: can a resource be replaced with a different 

resource? 

The test of competitive superiority: whose resource is really better? This 

test should consist of an external assessment of a company's resources as 

compared with the competition's resources. 

In his two studies Hall' 06 used a similar test for identifying the value of resources. He 

asked his respondents to identify how durable intangible resources were and how long it 

would take for them to be created from scratch, i. e. before any one competitor could 

also build (copy or imitate) this resource. His analysis shows that: 

0 Employee know-how 

0 Perception of quality 

o Culture 

e Networks 

were the most durable resources, whereas 

0 Company reputation 

0 Product reputation 

* Employee know-how 

* Networks 

... had the longest 'replacement' periods. This suggests that Employee know-how and 

Networks were the most valuable resources for the companies included in his studies. A 

similar, though more extensive approach, is used in the current study. This is explained 

-in more detail in section 3.5.3. 

Hall tested his framework in two empirical studies using two different research 

methods, i. e. a survey-based, quantitative study of 95 UK companies107 and an in-depth 

'0' See also Collis (1994: 146). 
106 Hall (1992,1993) 
107 Hall (1992) 
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case study analysis of six UK companies 108 
, and the results of both studies are strikingly 

similar. A stripped-down version of the framework has been used by Fahy'09 in order to 

test the role of firm-specific resources and country-specific resources for producing 

superior performance in the automobile industry. Hall's framework has also been 

reviewed extensively by Michalisin, Smith, and Kline' 10 whose primary critique is that 

not all resources included in the framework are strategic assets. 

In addition to this, one can also argue that using a list of generic resources may not be 

appropriate for identifying and testing the role of strategic resources, since by definition, 

these are highly firm-specific. Moreover, one may also argue that the items on the list of 

resources included may not be mutually exclusive and that they may not be collectively 

exhaustive. For instance, Bergmann Lichtenstein and Brush's study suggests that in the 

case of new ventures, the set of important strategic resources may vary somewhat from 

that of established firms I 11. 

Nevertheless, as discussed above, Hall's framework appears more comprehensive than 

other frameworks that have been developed so far, and it has been subject to some 

empirical testing. Therefore it will be adopted for the current study. 

los Hall (1993) 
: 09 Fahry (1997/98) 
lo Michalisin/Smith/Kline (1997) 

, 11 Bergmann Lichtenstein/Brush (2001) 
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1.4.3. Adding a dynamic dimension - dynamic capabilities 

In her study of 'core-capabilities and core-rigidities' Leonard-Barton 112 also used four 

groups of resources. Similar to Hall's 113 capability differentials they also become 

increasingly intangible tangible, invisible, less codified and increasingly difficult to 

change, starting from the first group down to the last group. The four groups of 

resources included in her study are: 

9 'Knowledge embedded in technical systems' 

9 'Knowledge embedded in managerial systems' 

9 'Peoples' knowledge and skills', and 

* 'Values and norms. 

In contrast to Hall's studies, Leonard-Barton does not use the term 'strategic resources' 

but instead, she uses the term 'core capabilities'. Nevertheless, she argues that this 

difference is a mere cosmetic issue, since the terms 'intangible assets', 'distinctive 

competencies', 'resource deployments', 'core competencies', etc. are only different labels 

for what distinguishes firms from each other and provides them with competitive 

advantage. She defines a firm's core capabilities as: 

,... an interrelated, interdependent knowledge system. ' 
114 

A more ftindamental difference from Hall's studies, however, is that by showing how 

'core capabilities' can easily turn into 'core rigidities', Leonard-Barton emphasises the 

importance of taking a dynamic view of resources. Based on 20 case studies of product 

and process development projects, Leonard-Barton found evidence supporting the view 

that core capabilities can both enable and hinder innovation. Therefore, in order to make 

them a source of sustained competitive advantage, she proposes to take a dynamic view 

and argues that technology-based firms need to constantly challenge, redefine, 

reconfigure and recombine their core capabilities. This view is shared by Itami/Roehl 

for instance, who argue that: 

112 Leonard-Barton (1992: 111-112) 
113 Hall (1993,1992) 
114 Leonard-Barton (1992: 114) 
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'The time to search out and develop a new core resource is when the current one is 

working well. When that resource loses power, it may be too late ... ' 
115 

The discussion of the need to take a dynamic standpoint has culminated in an ongoing 

stream of empirical and conceptual studies, which is also referred to as the 'dynamic 

capabilities frarneworlel 16 
. The framework assumes that, in particular in environments 

of rapid technological change and innovation, ownership of resources is not sufficient 

for sustaining competitive advantage. Rather, this research suggests that far greater 

potential for sustaining a competitive advantage comes from dynamic capabilities 

related to: 

'... skill acquisition, learning, and accumulation of organisational and intangible or 

invisible assets ... ' 
117 

In particular, it emphasises the role of learning in organisations, the ability to integrate 
118 activities, resources and technologies, and the ability to reconfigure and transform . 

The framework defines 'capabilities' as: 

'... the firm's ability to integrate, build, and reconfigure internal and external 

competences to address rapidly changing environments. ' 

... whereby'dynamic... 

'... refers to the capacity to renew competences so as to achieve congruence with the 

changing business environment ... ' 
119 

The dynamic capabilities framework proposes that competitive advantage lies in a firm's 

organisational processes, its asset positions and the paths available to it. 'Organisational 

and managerial processes' are organisational routines, and patterns of current practice 

and learning. 'Positions' are a firrn's endowments in technology, intellectual property, 

complementary assets, customer base and relations with suppliers and complementors. 

These can be technological assets, complementary assets, financial assets, reputational 

assets, structural assets, institutional assets, and market assets. 'Paths' are the strategic 

alternatives available to a firm, the presence or absence of increasing returns, and 

115 Itami/Roehl (1987: 54) 
116 See for instance the Strategic Management Journal's December 2000 issue. 
11 7 Teece/Pisano/Shuen (1997: 514-515) 
1 18 Teece/Pisano/Shuen (1997) 
"9 Teece/Pisano/Shuen (1997) 
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accompanying path dependencies. 

The dynamic capabilities framework has only been proposed recently and there is still a 

shortage of rigorous empirical research that tests its propositions. Nevertheless, one of 
its main contributions resides in its offering a view complementary to the resource- 
based view by adding a dynamic dimension to it. The framework's significance has been 

highlighted very recently with the Strategic Management Journal dedicating an entire 

special issue to dynamic capabilities research 120 
. 

"0 Strategic Management Journal, October/November 2000, Special issue on dynamic capabilities 
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1.5. Activities and linkages - the activity-based view 

1.5.1. The value chain analysis 

Much of the impetus of the activity-based view has come from Porter's value chain 

analysis 121 
. 

The value chain analysis assumes that, in order to create and maintain a 

competitive advantage, a company's competitive positioning should be supported by its 

internal configuration, i. e. how its activities, linkages and business scope are aligned to 

how a company positions itself. Currently, it is one of the dominant frameworks for 

analysing a business' activities, their interrelationships, and how these create economic 
122 value 

The value chain analysis decomposes a business into the technological and economic 

activities that it performs, and the linkages between these activities (internal and 

external linkages). Usually, displays of the value chain also show a 'margin' created by it 

(see Exhibit 9). This is the difference between the value created by a business, measured 

by revenues, less the costs of creating this value. 

23 Exhibit 9: Generic value chain activities and the margin that they create' . 

Activities: Activities are characterised by the way that they employ purchased inputs, 

human resources, information, and technologies in order to perform a specific function. 

Value chain activities are divided into primary and support activities. Primary activities 

121 Porter (I 998b) 
122 Stabell/Fj . eldstad ( 1998: 413) 
123 Taken from Porter (1998b: 37). The dotted lines represent obvious links between primary-and support 
activities. 
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are concerned with the production, sale and distribution of products. They tend to be 

different across firms, sectors and industries and they consist of five generic activity 

categories: inbound logistics, operations, outbound logistics, marketing and sales, and 

service. Support activities are activities concerned with enabling primary activities and 
improving their performance. They tend to be identical across firms, sectors and 
industries. Although the label 'support' underlines their role as supportive to primary 

124 
activities, it has been argued that they too can be a source of competitive advantage . 
Generic support activity categories are procurement, technology development, human 

resources management and firm infrastructure. A firm's infrastructure consists of 

centralised activities such as finance, accounting, secretarial and legal, etc. 

Linkaaes and interrelationships: The value chain is not a collection of independent 

activities. Rather, the way one activity is performed often has an impact on the way 

other activities are performed by the same business, by other businesses of the firm, or 
by a business' suppliers and customers. These interdependencies are also referred to as 
linkages and interrelationships. Internal linkages relate to the impact that one activity 
has on another one within the same business unit. External linkages are vertical linkages 

of a business unit with its suppliers and customers, or interrelationships between the 

activities of different business units of one firm. These interdependencies' require co- 

ordination and often they create trade-offs that need to be optimised. . 

Critical activities and linkages: Critical activities and linkages are the sources of 

competitive advantage from the activity-based perspective. Activities are critical if they 

are technologically and strategically distinct from competitors' activities, and if they 

offer potential for cost reduction or differentiation. It has been proposed to identify them 
based on the following characteristics: 

0 They have significant differences in their underlying economies 

0 They have a potentially high impact on differentiation, and 

0 They represent a significant or growing proportion of CoStI25. 

Critical linkages also represent an opportunity for cost savings or for enhancing product 
differentiation. Such linkages tend to be more complex and hence, more difficult to 

124 Rayport/Sviokla (1995) 
125 Porter (I 998b: 45) 
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manage than activities. Moreover, they are often subtle and difficult to recognise. 
Therefore, Porter 126 argues that they are more likely to be a source of sustained 

competitive advantage than activities. Vertical linkages between a business and its 

suppliers or channels can be critical as they often provide value-creating opportunities 
for both. The importance of interrelationships between different business units of one 

company can be derived from the economies of scale and scope that these businesses 

share and to the complementarity of their products. 

Unit of analysis: Porter 127 
, amongst others, argues that the relevant unit of analysis of 

the value chain analysis is the business unit. This is because business units have 

different underlying sources of competitive advantage, and these need to be managed in 

different ways. Because sometimes, activities are used jointly by different businesses, a 

value chain analysis can cut across the boundaries of a business unit. This implies that 

the relevant unit of a value chain analysis does not always have a clearly defined 

organisational counterpart. Also, primary and support activities do not always 

correspond with organisational functions or departments. Therefore, much of the 
information required for a value chain analysis can be complex and highly ambiguous. 
The value chain analysis emphasises a business' activities as separate units. This ignores 

the way that firms develop and deliver products in processes that cut across activities. 
Hence the value chain analysis may underplay the role of the cross-functional 
management of activities. The implication from this is that it may be difficult to collect 

relevant data and that the outcome of a value chain analysis can be subjective, 
depending on the researcher's perceptions of the'data collected. Therefore, Hergert and 
Morris' 28 suggest, the collection of relevant data is best done by carrying out extensive 
interviews. This should be considered as part of the research method and design. 

' 26 Porter (I 998b: 50) 
127 Porter (1998b: 36). See also Hergert/Morris (1989: 179-180) and Stabell/Fjeldstad (1998) for a 
discussion of the relevant unit of analysis. 
128 Hergert/Morris (1989: 186) 
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1.5.2. Other related concepts 

A number of concepts exist that are related to the value chain analysis. They also 

emphasise the role of activities and the linkages between activities, and therefore, they 

are briefly summarised now. 

The value system: Firms are usually embedded in a vertically integrated chain of 

customer-supplier relationships and therefore their value chains are linked to the value 

chains of suppliers, customers, and distributors. Porter 129 refers to this as the value 

system. The importance of the value system derives from the fact that the value 

perceived by the end customer is made up of the value added in each of the value 

system's activities. The value system is useful in that it allows the identification of 

activities where substantial value is created within the value system. It also allows a 
business to identify opportunities for adjusting its business value scope. 

Value shop, value network and virtual value chain: It has been argued that despite being 

particularly well suited for analysing manufacturing businesses, the value chain analysis 

may not be appropriate for analysing service businesses, because these tend to have a 
different logic of value creation. Stabell and Fjeldstad therefore propose the use of the 

130 value shop and value network analysis 

Similarly, the concept of the virtual value chain proposes that businesses can create 

additional value through the use of the information that is produced within their value 

chain activities business 131 
. The classic value chain model treats this information as a 

supporting element for monitoring and controlling the value-adding process. The virtual 

value chain concept, however, proposes that this information, if passed on to the 

customer, can be the source of value added by gathering, organising, selecting, 

synthesising and distributing it in a similar way as it is done with physical raw materials. 

The combination of physical and virtual value chains with the five value-creating 

activities (i. e. gathering, organising, selecting, synthesising and distributing information) 

creates the value matrix as shown in Exhibit 10. 

Supply-chain analysis (SCA): The value chain analysis is also closely related to the 

' 29 Porter (I 998b: 35) 
130 Stabell/Fjeldstad (1998) 
13 1 Rayport/Sviokla (1995) 
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supply-chain analysis 132 
. 

Both analyses refer to the same span of activities, i. e. the entire 

chain through which goods are delivered to a customer. However, the value chain is 

distinctly different from the supply chain in that it goes beyond customer-supplier 

relationships, and that it focuses on the creation of value rather than the supply of 

goods 1 33 
. 

Exhibit 10: The value matrix 

Value chain 
Firm mIrmtructurc 

Virtual 
value chain 

I 

rirm in imtýctue 

Techriolouv d-lopaient 

i Pmcureawnt 

Inbound Opruden Outb... d Mkd. 9 
IoIO3ti" 1.0m. & .. I. 

S". " 

132 See for instance Fisher (1997), Davis (1993), Lee/Billington (1992), Jones (1989). 
133 For a brief discussion of value chain versus the supply chain see for instance Brandt ( 1998) and Booth 
(1997). 
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2. Research objectives and research framework 

This chapter is concerned with the statement of the research objectives, the development 

of a research framework, and the statement of the research questions. The study's 

research objectives are described first. Thereafter, the main findings from the literature 

review are summarised. These are then synthesised into a research framework in order 

to provide a conceptual lens for examining enterprise systems' strategic impact and in 

order to develop this study's research questions. 

69 



2.1. Research objectives 

This study aims at contributing towards the understanding of enterprise systems' impact 

on organisations. It does this through the development of a model that explains these 

systems' strategic impact. The model will define key constructs and show how they 

interact under specific circumstances. More specifically, it will show from two strategic 

perspectives, i. e. the resource-based view and the activity-based view, how the use of 

enterprise systems affects the sources of competitive advantage at the business-unit 

level. The model will also show how factors related to enterprise systems, their 

implementation process, and to the businesses themselves, can affect the realisation of 

enterprise systems' strategic benefits. 

By comparing the resulting model with extant research it will be expanded into a 

broader model, which, as part of future research, can be further developed into a more 
general framework that captures the whole complexity of enterprise systems and their 

impact on organisations. 

Thus, this study aims at contributing towards the building of a theory, a theory that will 
link enterprise systems' use to firrn performance, and which will predict how contextual 
factors affect this chain of causality. However, following the theme that ... 

134 
... nothing is quite so practical as a good theory... ' , 

... any such theory should also enlighten the profession of management. Therefore, 

another objective of this study is to propose a set of recommendations, which can help 

practitioners identify the managerial challenges involved in the enterprise systems' 
implementations and their use. 

134 See van de Ven (1989: 486) amongst others. 
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2.2. Main findings from the literature review 

First, the literature related to enterprise systems was discussed, followed by a review of 
literature related to information technologies and advanced manufacturing technologies. 

This was done for two reasons. Firstly, research related to enterprise systems is still in 

its infancy, and it is primarily practitioner-oriented. Secondly, enterprise systems share 

many characteristics with information technologies and advanced manufacturing 
technologies. Research on these technologies has advanced much further than research 

on enterprise systems. Therefore, I argued that additional insights could be gained from 

the review of this literature. Finally, the resource-based view and the activity-based view 

as two dominant frameworks of strategic analysis were reviewed. The main findings of 
the literature review are summarised now. 

Ente! prise systems: The literature review has shown that so far, the identification of 

enterprise systems' benefits has focussed on cost savings and other, primarily 
operational improvements. It has also shown that a substantial variance of outcomes can 
be observed from enterprise system implementations. In the presence of these systems' 
evident popularity and their widespread use, this was referred to as the enterprise system 
paradox. It was concluded from this that enterprise systems' benefits and the factors that 
have an impact on their realisation are yet to be fully explored. I also concluded that, 
because of their highly integrated nature and the overwhelming extent of organisational 
changes that they require, enterprise systems' relevance may go beyond cost savings and 

other operational improvements. Therefore, I proposed to provide a fresh perspective by 

looking at their impact from a strategic viewpoint. 

Advanced manufacturing technologies: Research on advanced manufacturing 
technologies supports the view that enterprise systems, which can be seen as a highly 

integrated form of AMT, may play a significant strategic role in organisations. It has 

shown that increasing levels of an AMT's integration are assumed to bring with it 

increasing levels of strategic relevance of an AMT. A number of potential competitive 

uses of AMTs have been described but it has also been shown that there is an ongoing 
debate about AMTs' strategic impact. The review of research related to AMTs also 

showed that the point at which an analysis of their benefits is carried out needs to be 

chosen with care. This is because it is likely to have an impact on the extent of the 
benefits measured and the certainty with which these can be attributed to a particular 
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AMT. 

Information technologies: The research on information technologies emphasised the role 

of activities, linkages, and strategic resources for explaining these technologies' strategic 

impact on organisations. It suggested that information technologies allow activities to be 

performed more efficiently and more comprehensively, and that they allow higher 

degrees of integration of activities (linkages). It also suggested that information 

technologies can amplify resource differences between firms, and that often, some of the 

benefits of information technology use can be accounted for by the organisational 

changes that the technology either requires or stimulates. 

The importance of activities, linkages and resources for examining the strategic impact 

of information technologies on organisations pointed towards the importance of two 

perspectives for analysing the strategic impact of enterprise systems. These are the 

resource-based view and the activity-based view. 

The resource-based view: The review of the literature related to the resource-based view 
has shown that this perspective sees sustained competitive advantage as resting on 

resources that are scarce, durable, difficult to trade, and difficult to imitate. It has also 

shown that some resources, which are considered to be strategically relevant, can be 

more important than others because they contribute more towards producing product 

attributes preferred by customers than other resources do. The literature also highlighted 

that there are differences in resource value, and that the more valuable resources 

contribute more towards sustaining resource differences between firms than the less 

valuable ones. Finally, the literature related to the resource-based view also emphasised 

the importance of taking a dynamic perspective, highlighting the role of dynamic 

capabilities. 

-The 
activi! y-based view: The review of the literature related to the activity-based view 

described how, in order to create and maintain a competitive advantage, a company's 

positioning should be supported by the way it is configured interrially. The activity- 

based view sees activities as the elemental building blocks by which products and 

services are designed, produced, marketed, delivered and supported. It also proposes 

that often, the way one activity is performed has an impact on how another activity is 

performed. Therefore, the activity-based view also emphasises the strategic role of 
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linkages between activities. The review of literature related to the activity-based view 

also described how the value chain analysis decomposes a business into the 

technological and economic activities that it performs, and the linkages between these 

activities. Critical value chain activities are technologically and strategically distinct 

from competitors' activities, offering potential for cost reduction or differentiation. 

Critical linkages also represent an opportunity for cost savings and/or for enhancing 

product differentiation, but they tend to be more complex and hence, more difficult to 

manage than activities. 
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2.3. Research questions and research framework 

With the research objectives in mind, the main findings from the literature review are 

now synthesised into a conceptual framework that proposes key elements of this 

research and relationships between them 135 
. 

Enterprise systems' routine use: Research on advanced manufacturing technologies has 

shown that firms only fully benefit from a technology once they have reached the phase 

of routine use. This suggests that, only when a business has completed an enterprise 

system installation and when it has begun making routine use of it on a daily basis, can 

an enterprise system implementation be considered as having been completed. This is 

represented in the left-hand white box in Exhibit 11. 

Ente1prise systems' strategic impact: This study aims to investigate the strategic impact 

of using enterprise systems. 'Strategic impact' refers to how these systems affect the 

sources of competitive advantage at the business unit level. It addresses the following 

research question: 

Does the routine use of an enterprise system affect a business strategically, and if so, 
how does it affect a business strategically? (Research question 1) 

This research question is addressed from two different perspectives, the resource-based 

view, and the activity-based view. The literature review has shown that the former sees 

coinpetitive advantage as stemming from: 

9 Relevant strategic resources, and from 

* Dynamic capabilities 

whereas the latter highlights the role of. - 

Critical value chain activities, and 

0 Critical value chain linkages. 

These are represented by the two white boxes on the right hand side in Exhibit 11136. 

135 See Handfield/Melnyk (1998) and Miles/Huberman (1994). 
136 The two strategic perspectives are not competing conceptual models, but rather, they are 
complementary and they are linked with each other. This is because the activity-based perspective 
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Amongst these four sources of competitive advantage, the literature on information 

technologies suggests that enterprise systems may have an impact on: 

* Strategic resources 

0 Critical value chain activities, and on 

0 Critical value chain linkages. 

I extend this view by proposing that enterprise systems may also have an impact on 

dynamic capabilities, and thus, I will seek to answer the following research question: 

Does the routine use of an enterprise system affect a business' relevant strategic 

resources, its dynamic capabilities, and critical value chain elements (research 

question la), and ifso, how does it affect them (research question lb)? 

These relationships are represented by the two white arrows in Exhibit 11. 

Exhibit 11: The relationships addressed by research question 1 

Relevant strategic 

Enterprise system use 

resources & capabilities 

Critical value cbain activities 
& linkages 

Strategic impact 

The purpose of this research question is twofold. Firstly, it seeks to identify whether 

enterprise systems' are strategically relevant by affecting what are considered a business' 

sources of competitive advantage (research question la). This is done to test whether 

these systems' impact goes beyond cost savings and other operational improvements. 

Secondly, this research question also seeks to identify whether these systems' strategic 

impact is generic or not, i. e. if differences in impact can be observed (research question 

1b). This is done because a substantial variance in enterprise systems' impact has been 

attributes competitive advantage to a firm's supply of uniquely configured products/services at a point in 
time, and the resource-based view identifies the resources that create uniqueness of products/services and 
the conditions under which these resources cannot be imitated instantaneously and costlessly. This 
suggests that this study should look at how enterprise systems affect businesses from both perspectives. 
See Collis (1994: 144) for a discussion of this relationship. 
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observed in the literature 137, suggesting that their strategic impact may vary in a similar 

way. 

Factors affecting enteEprise systerns' strategic irripact: The literature review has shown 

how a number of factors related to the enterprise systerns' implementation processes are 

assumed to affect these systems' Impact on businesses. From this I concluded that tile 

roles of these and other factors remain to be fully explored. Therefore, I will expand on 

this line of research by exploring how factors related to the context of an enterprise 

systems' implementation affect these systems' strategic impact. This is addressed as part 

of the second research question: 

How does the context of an enterprise sistem's implementation qf fect the sYStem's 

strategic impact, i. e. its impact on relevant strategic resources, ývvlanlic capabilifies 

and critical value chain elements (Research question 2)? 

The two shaded boxes in Exhibit 12 illustrate the relationships examined as part of the 

second research question. 

Exhibit 12: The research framework 

Relevant strategic 

Enterprise system use 

resources & capabilities 

Critical value chain activities 
& linkages 

The context of an enterprise system's implementation 

- Operational configuration 

- Strategic configuration 
The enterprise system's implementation and use 

Enterprise Impact of intervening 
system impact =:: > 

factors 

2.4. The elements of the research framework 

The elements of the research frarnework (see Exhibit 12 ) are defined as follows. 

An enterprise slystem's routine use is defined as the phase after an enterprise systern's 

This was referred to as the enterprise system paradox. 
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implementation has been completed, the system has gone live, and the system 

'... is working without any major difficulties as a regular ongoing component of the 

company's operations... ', 

and when 

'... an organisation achieves the benefusfrom the new technology. '138 

Some of the case studies surnmarised in the literature review have shown that in there is 

likely to be a time gap between the completion of these systems' implementation and the 

point of time where a company begins to make full and routine use of the system. 

Therefore it is important to distinguish between the completion of an enterprise system's 

implementation and its routine use. 

Relevant strategic resources are defined as any asset that a company owns, tangible or 

intangible, that can 

%.. contribute to the production ofsomething customers want at a price they are willing 

to .f 
139 

This study identifies such resources either on the basis of their contribution towards the 

product/service attributes preferred by a company's customers or their critical 

contribution towards a business' success in general 140 

Dynamic capabilities are defined as: 

'The coordinating mechanisms that enable the most efficient and competitive use of the 

firm's assets - whether tangible or intangible. 141 

They are complimentary to strategic resources and according to Teece, Pisano and 

Shuen 142 
, they fall into the following three categories: 

0 Capabilities related to learning within the organisation 

0 Capabilities related to the ability to integrate resources, processes and 
technologies, and 

138 Maffei/Meredith (1995: 273-274) 
139 Collis/Montgomery (1995: 120) 
140 See for instance Hall (1992,1993). 
141 Day (1994) 
142 Teece/Pisano/Shuen (1997: 518-521), Teece/Pisano (1994: 542-545) 
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0 Capabilities related to the ability to reconfigure and transform. 

Value chain activities employ purchased inputs, human resources, information, and 
technologies in order to perform a specific function, and they are divided into primary 

and support activities. Linkages are defined as the interrelationships between value 

chain activities. Such linkages exist between the activities of the same business and 

across businesses. Value chain activities and linkages are seen as critical if they are 

technologically and strategically distinct from competitors' activities/linkages, and if 

they offer potential for cost reduction or differentiation 143 
. Therefore, this study defines 

them as critical if they either contribute towards the product/service attributes preferred 
by a company's customers or if they are critical towards a business' success in general. 

The context of an enterprise system's implementation consists of three elements. These 

are: 

0A business' operational configuration 

0A business' strategic configuration, and 

* The enterprise system's implementation and use. 

in configurational analysis research an organisation's configuration is defined as: 

fconceptually distinct characteristi ... 
d44. 

... any multidimensional constellation o cs 

However, the identification of multidimensional constellations of characteristics, such 

as clusters, archetypes or gestalts is not at the centre of this study. Rather, the purpose of 

using the term 'configuration' in the current study is to highlight similarities and 
differences in the contexts of enterprise systems' implementations, and hence, to help 

identifying possible contingencies between in these systems' strategic impact and the 

context of their implementations. Therefore, the term 'configuration' is used here in 

order to refer to a collection of concepts that can be used to describe the context of an 

enterprise system's implementation and its use. 

A business' operational configuration is defined as consisting of two key elements, i. e. 

0A business' product and process structures, and 

43 Porter (I 998b: 45-50) 
44 See for instance Meyer/Tsui/Hinings (1993: 1175). 
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0 The strategic role of a business' operations function. 

Hayes and Wheelwright 145 define a product structure using a combination of production 

volume and product variety ranging from 'Low volume and low standardisation of 

products/one of a kind' to 'Highly standardised, high volume/commodity products'. A 

process structure is defmed by the design of a company's main product delivery process. 
Similar to the product structure, Hayes and Wheelwright propose that these can range 
from 'Job shop' to 'Continuous flow production'. 

The strategic role of a case study's operations function captures the role of a company's 

manufacturing function towards a business' competitive strategy. It is derived from the 

framework of the 'four stages in the development of manufacturing's strategic role' and it 

was also developed by Hayes and Wheelwright 146 
. They identify four possible stages, 

which fall along a continuum, ranging from internally neutral to externally supportive. 

. 
11ýguration is defined as consisting of three key elements. These A husiness'strategic con 

are: 

The product/service attributes preferred by the case study's customers (i. e. 
its order-winners and qualifiers) 

The case studies' strategic configuration from a resource-based view, and 

0 The case studies' strategic configuration from an activity-based view. 

The importance of produalservice attributes preferred by a business' customers can be 

explained by the fact that companies develop a sustainable strategic advantage when ... 

'... they consistently produce product delivery systems with attributes which correspond 
to the key buying criteriafor the majority of the customers in their target market. '147 

Apart from describing the attributes that a company's customers want, this concept is 

- -. also used in this study for identifying relevant strategic resources and critical value 

chain elements. 

A company's strategic configurationfrom a resource-based view is defined as consisting 

'45 Hayes/Wheelwright (1979) 
146 Hayes/Wheelwright (1984), A similar framework for analysing the role of the operations function in 
service firms was developed by Chase/Hayes (199 1). 
147 Hall (1992: 135) 
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of the following elements: 

Relevant strategic resources (i. e. which resources are relevant for 

producing product/service attributes preferred by customers). 

0 The role of resources for producing product/service attributes preferred by 

customers (i. e. how they help producing these attributes) 

0 The resources' importance for producing product/service attributes 

preferred by customers (i. e. which resources are the most important ones 

for producing these attributes), and 

9 The value of resources (i. e. how scarce, difficult to trade, difficult to 

imitate, and difficult to re-build they are). 

Together, these elements describe strategic resources that a company owns and how it 

deploys them in order to deliver the product/service attributes that its customers prefer. 

They are described in more detail in section 3.5.3. of this study. 

A company's strategic conjlýguration from an activity-based view describes a company's 

value chain and how it deploys value chain activities and linkages for delivering the 

product/service attributes that its customers prefer. It is defined as consisting of the 

following elements: 

Critical value chain activities and linkages (i. e. which activities/linkages 

are critical for producing product/service attributes preferred by 

customers), and 

Their role for producing these attributes (i. e. how they help producing 

these attributes). 

A more detailed description of these elements can also be found in section 3.5.3. of this 

study. 

The enterprise system's implementation and use describes how an enterprise system was 
implemented in a business and to what extent it was used. it is defined as consisting of 

the following elements: 

0 The type of enterprise system installed 

0 Whether the case study's main product delivery process had been re- 
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engineered as part of the system's implementation, and 

0 The time after which routine use of the enterprise system was reached, and 

0 The level of enterprise system's use. 
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3. Research method and research design 

This chapter describes the research method and the research design used in this study. 
First, it explains the research method and the reasons for the choice of method. 
Thereafter, it describes the implications of the research questions and the method chosen 
for the research design. The chapter then shows how the research sample was selected 

and it briefly outlines the companies in the research sample. Finally, this chapter 
describes the measures used for capturing the elements of this study's research 
framework. 
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3.1. Research method 

It has been described earlier (see 2.1) that the primary objective of this research is to 

make a contribution to the building of a theory of enterprise systems. Theory building is 

usually done with no theory under consideration and by grounding the new theory in 

data, in order to reduce the risk of a biased analysis 148 
. The current study, however, 

takes a different approach in that it applies existing formal theories to a substantive 

field 149 
. Put differently, it applies new lenses to an existing problem'50. That is, it adopts 

the activity-based and the resource-based perspectives for examining the strategic 
impact of enterprise systems'use. 

Research on enterprise systems has just emerged. Eisenhardt'51 for instance argues that 

in such early stages of research on a new topic, i. e. when there is not much literature on 

a phenomenon and when little is known about it, case study research is particularly 

appropriate. A case study can be defined as: 

'... a history of a past or current phenomenon, drawn from multiple sources of 

evidence. It can include data from direct observation and systematic interviewing as 

well asfrom public andprivate archives. 152 

The usefulness of the case study research method in the early stages of research on a 

new topic can be derived from the advantages that it has over survey-based research. 
These include: 

" The likelihood of generating novel theory is relatively high. 

" The emergent theory is likely to be testable, i. e. constructs can be readily 

measured and hypotheses are provided that can be tested. 

" The emergent theory has a high likelihood of being be empirically valid 
due to its closeness to empirical reality. 

" The collection of data is relatively flexible. Questions can be added and 

single questions or entire sections of the interview questionnaires can be 

148 Eisenhardt (1989: 536), Glaser/Strauss (1967) 
149 Glaser/Strauss (1967) 
150 See Amundson ( 199 8) for a discussion and the use of theories as lenses and the importation of 'alien' 
theoretical perspective into operations management. 
15 1 Eisenhardt ( 19 8 9) 
152 Leonard-Barton (1990: 249) 
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153 
edited . 
Due to a regular overlap of data analysis with data collection, case study 

research permits a continuous interaction between the data and the 

proposed framework'54 . 

But case study research also has a number of pitfalls to be avoided. For instance, it is 

possible that the process of theory building may be biased by the previous knowledge of 

the researcher. Also, the emergent theory may be highly complex and rich in detail due 

to the intensive use of empirical evidence. This is a disadvantage, since good theories 

are expected to be parsimonious. Another disadvantage of the case study research 

method, which mainly relies on qualitative data, is the lack of statistical analysis. This is 

a problem, as the emergent theory may not provide any insights into which constructs 

and relationships are the most important ones. Finally, due to the specifics of the data, 

the resultant theory tends be limited to specific phenomena and therefore 

generalisability of the outcomes of the analysis tends to be low. In order to avoid these 

pitfalls Yin'55 suggests that four principles should guide any high-quality case study 

analysis. These are: 

0 Use of all relevant evidence 

" Inclusion of all rival explanations 

" Focussing on the most significant aspects, and 

" Demonstration of expert knowledge. 

Yin argues that if these principles are followed, a researcher can tap into the full range 

of advantages or 'strengths' that case study research offers. 

Two stages (or purposes) of the theory building process as shown in Exhibit 13 are 

covered by this study. These are the 'mapping' and the 'relationship building' stages. 

Mapping involves identifying key variables and the drawing of maps of the theory's 

territory. Relationship building involves improving these maps by identifying linkages 

56 between variables and by identifying the 'why' underlying these relationships' . The 

two activities prior to mapping and relationships building, i. e. discovery and description, 

153 See Eisenhardt (1989: 539) for a discussion of the legitimacy of such alterations. 
154 Eisenhardt (1989: 53 8) 
135 Yin (1994: 123-125) 
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have been covered in previous research and have been sufficiently described in the 

literature review. According to Handfield and Melnyk, the mapping and relationship 

building stages demand a case-based research structure. This suggests that the case 

study research rnethod fits well with the objective of this study, which is to make a 

contribution towards a theory of enterprise systems. 

Exhibit 13: Matching research purpose to research questions and structure 
157 

L 
__! 

ý_eseflrO q Research structure 
I Disco veýr going, on therc? In-depth case studies 
Uncover areas for research and Is icre something interesting enough to , Unfocused. longitudinal field study 
theorv clei clopment 

"I 
ju i(v research? 

Descriptiott What is there? In-depth case studies 
Explore territory What arc the key issues? 

ý 

Unfocused, longitudinal field study 
What is happening? 

Afappillýq What are the key variables'? Few focused case studies 
Identify/clescribe key variables What are the salient/critical themes, In-depth field studies 

patterns, categories? 
Dra" maps of territory Multi-sitc case studies 

Relatioitship b itildhig What arc the patterns or linkages 
Bcst-in-class case studies 
Few focused case studies 

between variables'. ) 
lmpro% e maps bv identif% ing the Can an order in the relationships be In-depth field studies 
linkages between variables identified? 
Identify the 'why' underlying these Why should these relationships exist? Multi-site case studies 
relationships 

Bcst-in-class case studies 
Theorj, validatioti Are the theories we have generated able Experiment 

to survive the test ofernpirical data? 

Test the theories developed in the Did we get the behaviour that was Quasi-experinient 
previous stages predicted by the theory or did we 

observe another unanticipi 
behaviour? 

Predict future outcomes Large scale sample ofpcipulation 
Theorj, e. vreiisioiL1rejiizemew 

T 
How widely applicable/generalizable are 
the theories that we have developed'? 

To expand the map of the theory Where do these theories apply? Quasi -experiment 
To better structure theories in light Where don't these theories apply Large scale sample ofpopulation 
of the observed results 

However, Leonard-Barton suggests that the choice of research method should also 

account for the idiosyncrasies of the problern studied. She suggests that: 

'The phenomenon being researched alwaYs dictates to some extent the ferms oj'its own 

dissection and exploration. '158 

The highly integrated nature of enterprise systerns imposes that this study cuts across a 

variety of functions, e. g. operations, marketing, information systems, planning, etc. This 

156 liandfield/MeInyk ( 1998: 324-325) 
157 Adopted from I land field/Melnyk ( 1998: 324-325). 
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stands in contrast to much of the research traditionally carried out in the operations 

management field. Hill, Nicholson and Westbrook'" for instance argue, that such 
integrative problems cannot be researched well using the methods traditionally applied 
in operations management research, i. e. computer simulations and mathematical 

modelling. Rather, they suggest that such problems demand empirical research methods 

such as surveys or plant-based case studies. 

In relation to the analysis of strategic resources, Rouse and Daellenbach 160 also argue 

that case-based research is more likely to deliver new insights. This is because by 

definition, strategically important resources are difficult to identify and to assess, owing 

to their intangible, socially complex, and highly firm-specific nature. Therefore, they 

argue that research, which applies the resource-based view, be done best 'in 

organisations' (i. e. case studies) rather than 'on organisations' (i. e. survey studies). This 

suggests that the case study research method also fits well with the idiosyncrasies of the 

problem under investigation in this study. 

158 Leonard-Barton (1990: 249) 
159 HilUNicholson/Westbrook (1996: 4-6) 
160 Rouse/Daellenbach (1999) 
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3.2. Research design 

This research examines the strategic impact of enterprise systems' use and it explores 

factors that may affect this impact. It assumes causality between the elements of the 

proposed research framework. Miles and Huberman' 61 argue that the understanding of 

causality between variables proceeds by: 

Identifying the flow of connected events in their context (process analysis), 

and by 

0 Identifying abstract concepts and their interaction (variable analysis). 

The process analysis emphasises chronologies and connections 'within the big picture' 

whereas the variable analysis emphasises similarities and conceptual patterns with less 

attention paid to settings, sequences and the passage of time. This implies that the 

approach used in the current study should be a mixed one, i. e. one that combines both an 

exploratory and a testing component. 

Therefore a multiple case study research design has been chosen. This is also referred to 

as 'stacking comparable cases' 162 
. It involves considering each case separately first, and 

then 'stacking' all cases in order to permit systematic comparison, i. e. in order to look for 

similarities and conceptual patterns. 

This means that in order to answer this study's research questions, first, the elements of 
the research framework have to be studied in their context in order to develop a full 

understanding of the enterprise system implementation in each case study (within-case 

analysis). Only then can the cases be compared to each other in order to look for 

similarities and shared patterns (across-case analysis). 

161 Miles/Huberinan (1994: 147). For an in-depth analysis of the two approaches see Ragin (1987). 
162 Miles/Huberman (1994: 176), Ragin (1987) 
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3.3. Sample selection 

Cases included in the research sample were selected purposively on conceptual grounds 

using the theoretical sampling method - as opposed to statistical, random sampling. This 

refers to selecting cases for theoretical reasons and not on the basis of representative 

purposes 163 
. The purpose of sampling is the setting of the boundaries of what is studied 

and what is not studied, and the setting of a frame in which the constructs and their 

relationships are studied 164 
. This is described now. 

Indust1y effects: Firstly, in order to rule out industry-specific effects, all sample 

companies had to manufacture discrete, industrial and durable goods. 

Research controls: Secondly, it has been described (see section 1.1.4) how the use of 

experienced outside consultants, cross-functional implementation teams, 'CEO 

sponsorship', and senior management leadership of enterprise system implementation 

projects can all facilitate these systems' implementation, and thus affect their impact on 

a business in general 165 
. This points towards these factors' role as research controls. 

Research controls are threats to valid inference and hence they pose a threat to internal 

validity 166 
. Because they represent irrelevant sources of variance, they have to be 

67 controlled for as part of the research design by holding them constant across all cases, . 
Therefore, all businesses in the target sample had to comply with the following research 
controls: 

* They made use of outside expert consultants 

Cross-functional implementation teams were used as part of their enterprise 

system implementations 

Enterprise system implementation projects had to have CEO support (projects 

had to be 'sponsored' by either the CEO of the parent company, or another 
divisional or corporate executive, other than an IT executive), and 

0 Implementation projects were led by senior general managers (project 

163 Miles/Huberman (1994), Yin (1994), Eisenhardt (1989), Glaser/Strauss (1967) 
164 Miles/Huberman (1994: 27) 
'65 Davenport (2000,1998) 
166 See Cook/Campbell (1979: 6-9) for a discussion of research controls. 
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champions). This is different from the 'sponsor' in that the project champion is 

personally accountable for the outcome of a project whereas the 'sponsoe merely 

promotcs it. 

Similarly, it has been shown that a business may only benefit from the full range of 

advantages of an enterprise system once it has reached the phase of the technology's 

'routine use' 168 
. In order to make sure that the case study businesses made 'routine use' of 

their enterprise systems, they had to meet all of the following necessary conditions: 

9 The system had to be in place and ffilly operational 

* All initial problems had to be resolved, and 

0 The system had to be used on a day-to-day basis for at least 3 months. 

The first two criteria have been suggested by Meredith and Maffei 169 and the third 

criterion emerged as a result from the pilot study. 

Unit of analysis: Thirdly, the research sample had to allow the identification of the key 

elements of the research framework. These are: 

Relevant strategic resources 

9 Dynamic capabilities 

Critical elements of the value chain, and 

9A completed implementation of an enterprise system. 

Rouse and Daellenbach 170 argue that from a resource-based perspective, research 
attempting to identify sources of competitive advantage should focus on the business 

7 unit level. Similarly, from an activity-based perspective, Porter amongst others, 1, 

proposes the business unit as the relevant unit of analysis. Also, in large multi-business 
companies, enterprise systems are usually rolled-out business-unit by business-unit. 
Hence, looking at enterprise system implementations in business units would also allow 
a clear identification of a completed enterprise system implementation. 

167 Leonard-Barton (1990) 
168 Maffei/Meredith (1995: 273-374,296) 
169 Maffei/Meredith (1995) 
170 Rouse/Daellenbach (1999: 488) 

89 



From this I concluded that each of the case studies included in the sample had to be a 

business unit in which an enterprise system installation had been completed. 

External validi! y: In order to establish some degree of external validity, businesses were 

chosen that use different combinations of product and process structures as shown in the 

product-process matrix in Exhibit 14. The product-process matrix characterises 

manufacturing businesses as a combination of their product and their process structures. 

Typically, businesses occupy positions along the diagonal from the top left-hand comer 

to the bottom right-hand comer. This is because this diagonal represents efficient 

combinations of both structures. 

Exhibit 14: The product-process matrix 172 

Continuous flow Sugar refinery I 

I 

- Low volume - Multiple products - Few major products - Iligh volume 
Low standardisation - Low volume - Iligher volume Ifigh standardisation 
One of a kind Commodi"I products 

Impact of business process re-engineering: Finally, the literature review concluded that a 

. significant part of enterprise systerns' impact appears to be accounted for by the effects 

of business process re-engineering (see 1.1.3). Therefore, all businesses included in the 

sample had to have made use of business process re-engineering as part of their 

enterprise system implementations. However, in an attempt to capture the extent of the 

sti'ategic impact of business-process re-engineering (as part of research question 2), one 

171 Porter( 1998b: 36), Stabe I I/Fjeldstad (1998), 11 ergert/Morris (1989: 179-180) 
172 Adapted from I layes/Wheelwright (1979: 135). 
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case study was selected where business processes were not changed/re-engineered as 

part of the system's implementation. The sample companies and how they fulfilled the 

sample selection criteria are described in the next part. 
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3.4. The research sample 

Sample size: As shown above (see 3.1), the 'mapping' and 'relationship building' stages 

of the theory building process require a multiple case-study design, which can take the 

form of a few focused case studies, multi-site studies, or in-depth field studies 173 
. The 

number of case studies that should be carried out is dependent upon reaching theoretical 

saturation, i. e. when a phenomenon is observed from a replication that the researcher 

has seen before 174 
. 

In this study, data collection and analysis were largely pre-structured, and the key 

constructs and relationships of the research framework were well defined already, i. e. 

the 'grounding' of variables, constructs and relationships was not necessary. Therefore 

five case studies were seen as sufficient. 

The companies in the research sample: Based on the sample selection criteria the 

following cases were included in this study. Case study I was a business unit of a 

multinational company manufacturing heavy machinery. Hereinafter, it will be referred 
to as Lift Ltd. During a seminar at the researcher's university, the parent company's vice 

president for quality (who formally sponsored the system's implementation in the entire 

company) had expressed an interest in research related to enterprise systems. The 

company had decided to implement the SAP R/3 system on a global basis. Lift Ltd 

produced two main types of passenger lifts, rope and hydraulic. All lifts were 
manufactured to customer order from standard, pre-manufactured components. 
Customer orders usually varied with regard to inside and door panels (colour and 
materials used) and the size of the passenger cabin. All other components of the lift, e. g. 
frames, drives, gear, and control units were identical for most lifts produced. Lifts were 
manufactured in a disconnected line process and batch sizes varied between one and a 
few. The business unit's general manager was formally in charge of the enterprise 

system implementation project. 

Case studies 2-5 were carried out in a division of a multinational electronics and 

engineering company. The division consisted of eleven business units that designed, 

manufactured, and installed automation systems, drives, and their components and 

173 Hill/Nicholson/Westbrook (1996: 9), Handfield/Melnyk (1998: 324-325) 
174 Eisenhardt (1989: 545) 
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produced an annual turnover of approximately DEM I bn. 

At the time of data collection, the enterprise system SAP R/3 was being rolled-out in 

this division and system implementations had been completed already in four business 

units. The researcher had previously carried out a study in the parent company after 

which the company offered their support for other studies. He approached the general 

manager of the division who was the 'sponsor' of the enterprise systems' 
implementations and asked him to identify business units that met the conditions of the 

planned research design. 

Based on the sample selection criteria provided, the general manager of the division 

chose four business units, three of which are described below. All businesses had 

recently implemented an enterprise system, with the exception of case study 5, where an 

existing SAP R/2 system was upgraded to R/3. All businesses, except one, had 

completed their enterprise system implementations more than three months before data 

collection was scheduled to begin. In one business this was only three weeks. This was 

considered too short for the business to have reached the phase of routine use of an 

enterprise system. Therefore I concluded that this business unit did not comply with the 

sample selection criteria, i. e. that a business had to have reached the phase of routine 

use. Hence, the business was dropped from the research sample. 

Amongst the business units selected, the general manager of the division appeared to 
have a particular interest in the business, in which case studies 3 and 5 were carried out 
(see below). This appeared to be for two reasons. Firstly, this business unit was 
integrated into the division only recently as a result of a consolidation of the parent 
company's corporate structure and therefore, it was considered a case of particular 
interest. Secondly, the business unit had installed SAP R/2 several years ago, without 
major intervention from divisional management. Therefore, their SAP R/3 
. implementation represented an upgrade rather than a complete new installation. 

Moreover, divisional management felt that there was still some dissatisfaction with the 

use of the R/3 system in this business unit, as the R/2 system had run smoothly and 

reliably without any major difficulties. 

Case studies 2-5 were carried out in 3 different business units of one multinational 

electronics and engineering company. The researcher had previously carried out 
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research in the parent company after which the company offered their support for other 

studies. The researcher asked the 'sponsor' of the system's implementation (the general 

manager of a division of businesses) to identify business units that met the conditions of 

the planned research design. All businesses had recently implemented an enterprise 

system, one of which (case study 5) had used SAP R/2 before, and therefore upgraded 

this system to R/3. For each of the case studies, the general manager of the business unit 

was project champion, i. e. the implementation team directly reported to him. 

PASIS, the business in case study 2, produced in-train passenger information systems 
for high-speed trains. It also assembled a very small number of cash register systems for 

hospitals. Each system produced was unique and especially engineered according to 

customer specifications. Therefore the business' process structure can be considered as a 
job-shop design. Batch sizes for the main product line (in-train passenger information 

systems) varied between one and a few, depending on the number of trains the customer 
fitted the system into at one time. The overall annual production volumes varied 
between a few and 10. 

Two case studies (case studies 3 and 5) were carried out in SCRECO, which produced 
three main types of products. They were black/white medical monitors, colour office 

monitors and industrial type monitors. Monitors were usually produced on stock in 

batch sizes of 100 up to several hundred. SCRECO also sold several other products on 
an OEM basis. These were mostly computer peripherals that were complementary to its 

core products. The production process was a connected-line process. As part of case 
study 3 the researcher looked at the routine use of the R/2 system in SCRECO and its 

strategic impact. As part of case study 5, the impact of the R/3 upgrade was examined. 

Case study 4 was carried out in INDUCO (and its shared production unit PRODCO), 

who produced modular industrial computers (full systems) and the modules that these 
'. bomputers are made from, i. e. CPU boards, modules for mass data storage, memory 

cards, network and video cards, and peripherals. They were produced in large batches 

ranging from 100 to 1,000 and they were produced both on stock and to customer order 

using an assembly-line production process. 

Exhibit 15 summarises how the companies compared to each other with regard to their 

product and process structures and Exhibit 16 surnmarises how the cases included in the 
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research sample fulfilled all sample selection criteria 175 

Exhibit 15: Product structure and process structure of the sample cases 

Job shop 

Disconnected line 
flow (batch) 

Connected line flo" 
(assemblN. line) 

Continuous flow 

Exhibit 16: How the case studies met the sample selection criteria 
Case --T ------- Ei i-- CS 4 -7ES 5 

Type of enterprise system installed SAP R/3 SAP R/3 SAP R, /2 SAP R, 3 
R/3 upgr de a 

from SAP R, 2 

produ t t - Multiple products Very low olonnes Few major products High olunoe Few major products c struc ure Low velume 
- - - Higher olurnes High standardisation Higher volumes 

Pror-structure 
Disconnected flow Tumbled flow Connected line Assembly line/ Connected line 

(batches) Oob shop) c) close to contin. flow n (assembly It (assembly Ime) 

Project lesider/chiarnpion 
General manager 

' 

_ General- nager -- General nnanager General manager 
- - General 

manager 
ol bust of business unit ofbusincsi umt of business unit ofb. sinc,, -it 

Top management Corporate VP General manager of General manager of' General manager of 
_ General manager of 

committment/sponsorship for ualit division division division di-ion 

X-functional Implementation teams 

Use of outside consultants V 
Routine use (> 3 months since 
completion (if implementation) 

PR Use if B 
-V 

---x-- -- 

Exhibit 17: 1998/99 Revenues, EBIT, and number of employees of the case studies 
1998/991 CS II CS. 2 I CS 31 CS 41 CS 5 

Revenues (m DEM) ý 
__90ý1_ 

651________721 128.31 
--- -- 

72 
EBIT (m DEM) Ol -3_4 5 69,6.31 5.69 

110 
5 

Number of employees 0 T 7ý 90+651 87.71 

Exhibit 17 shows how the case study businesses compared to each other with regard to 

revenues, earnings before interest and tax (EBIT) and number of employees for the year 

before they were visited (year ending in 1998 for case study 1, year ending 1998/99 for 

case studies 2-5). Revenues of the businesses ranged from DEM 65m to 128.3m and 

17 ' For a more detailed description of all businesses see Volume B of this study. 
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Low volume Multiple products Few major products High volume 
Low standardisation Low volume HiLher %olume High stanclardisation 
One of a kind Commodity products 



EBIT ranged from DEM -3.4m to 6.3m accordingly. The smallest business employed 65 

people (CS2) and the largest 155, including a share of 65 employees in a shared 

production unit (CS4). 

The pilot study: The first case study served as a pilot. Its purpose was twofold. Firstly, it 

provided some conceptual clarification with regard to the elements and proposed 

relationships of the research framework. This refers to the development and testing of 

measures for the elements of the framework, including the research controls. For 

instance, it turned out that the way the construct 'Product/service attributes preferred by 

customers' was defined, was not well understood by respondents. Hence it had to be 

improved. This is described in detail at a later point. 

Secondly, the pilot study was also used for refining data collection procedures and 
instruments, i. e. to refine lines of enquiry, to identify additional sources of evidence and 

to test different interview techniques. The pilot study also helped identify how much 
data was needed from each case. Only minor modifications of the interview 

questionnaire and the case study protocol had to be made. Because the pilot case had the 
same scope as the cases that followed it, it was also used a comparative case' 76 

. 

116 For a discussion of using the pilot study as a comparative case see Yin ( 1994: 74). 
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3.5. Measures used 

3.5.1. Overview 

In order to be able to identify and capture the key elements of the research framework, a 

number of appropriate measures needed to be identified. The choice of measures affects 

construct validity, which pertains to: 

'... the degree to which the measure of a construct sufficiently measures the intended 

concept (i. e. isfree ofineasurement error). 07 

For this study, the main strategy for ensuring a high level of construct validity was to 

adopt measures from previously published studies. This was, however, not always 

possible and therefore, in some instances, appropriate measures had to be developed. 

The constructs and measures used in this study are described now. They are divided into 

three groups, i. e.: 

0 The case studies' operational configuration 178 

0 The case study's strategic configuration, and 

0 The enterprise systems' impact. 

177 O'Leary-KellyNokura (1998: 387), see also Yin (1994: 33). 
178 An organisation's configuration can be defined as: '... any multidimensional constellation of 
conceptually distinct characteristics However, in this study, the purpose of describing the case studies' 
operational and strategic configurations is not the identification of clusters, archetypes or gestalts. Rather, 
its purpose is to highlight similarities and differences in the contexts of the enterprise systems' 
implementations, and hence, to help identifying contingencies between in these systems' strategic impact 
and the context of their implementations. For a discussion of organisational configurations see for instance 
Meyer/Tsui/Hinings (1993: 1175). 

97 



3.5.2. The case studies' operational configuration 

Identifying a case study's operational configuration involved a detailed analysis of. 

" Its product and process structures, and 

" The strategic role of its operations function. 

The combination of a business' product and process structures: As described above, this 

study seeks to gain some degree of external validity by replicating patterns of strategic 

impact across different combinations of product and process structures. 

A product structure is defined using a combination of production volume and product 

variety. Hayes and Wheelwright 179 suggest four distinct categories. These are: 

" 'Low volume and low standardisation of products/one of a kin& 

" 'Multiple products' and'low volumes' 

" 'Few major products' and 'higher product volumes' 

" 'Highly standardised, high volume/commodity products'. 

A process structure is defined by the design of a company's main product delivery 

process. In this study, a business' main product delivery process was defined as the main 

sequence of activities that have to be followed for delivering a product to a customer, 
beginning with the receipt of a customer order, and ending with the despatching of the 

product and invoicing. Similar to the product structure, Hayes and Wheelwright propose 

to distinguish between four possible process structure categories. These are: 

" 'Job shop' 

" 'Disconnected line flow/batch production' 

" 'Connected line flow/assembly line', and 

" 'Continuous flow production'. 

The categories proposed by Hayes and Wheelwright arc adopted for this study, and the 

following items were used for identifying product and process structures: 

* Production volumes 

"' Hayes/Wheelwright (1979) 
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0 Batch sizes 

0 Degree of product standardisation, and 

0 Process layout. 

The strategic role of a case stud3ýs operations function: This is used as an indicator for 

how the contribution of the operations function to the total business is perceived. The 

framework of the 'four stages in the development of manufacturing's strategic role' was 

developed by Hayes and Wheelwright 180 for capturing the role of a company's 

manufacturing function towards competitive strategy. These four roles fall along a 

continuum, and they are described in more detail in 'Appendix E: Strategic roles of the 

operations functioif. In this study, the stage (i. e. the strategic role) of a case study's 

manufacturing function is captured using the following items: 

The management's perceptions of the contribution of the function (no 

contribution or potentially negative vs. competitive advantage is based on 

manufacturing capabilities) 

Management's objectives for the manufacturing function (to keep it 

flexible vs. planning and development of manufacturing capabilities) 

0 What is the focus of improvement efforts (structural aspects vs. 

infrastructural/cross-functional/intcr-organisational) 

0 Interaction of the manufacturing function with business strategy (none vs. 

manufacturing strategy is derived from business strategy and formulated in 

interaction with other functional strategies) 

0 Triggers of change in process technology? (changes in capacity vs. 

strategy) 

Importance of the product as compared to the process technology? 

(product technology is more important vs. both are intertwined and hence, 

both are important) 

Specificity of manufacturing process technology (standard and purchased 

from outside vs. highly specific and developed inside the company), and 

180 Hayes/Wheelwright (1984), A similar framework for analysing the role of the operations function in 
service firms was developed by Chase/Hayes (199 1). 
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* Overall objectives of the manufacturing function (stop making mistakes 

vs. to be a long-term source of competitive advantage - this is measured in 

case studies 3-5 only). 

For each of these questions respondents were asked to indicate one of four possible 

stages of the manufacturing function. Based on the responses provided, an average 

rating was calculated for each item first, and then an overall average was calculated, 

indicating the overall role of a company's manufacturing function. 
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3.5.3. The case studies' strategic configuration 

This section describes how the case studies' strategic configuration was captured. The 

following three elements were at the core of this analysis: 

0 The product/service attributes preferred by the case study's customers 

0 The case studies' strategic configuration from a resource-based view, and 

0 The case studies' strategic configuration from an activity-based view. 

Product/service attributes preferred by customers: The construct 'Product/service 

attributes preferred by customers' is used for identifying the business' relevant strategic 

resources and critical elements of its value chain. It was adopted from two previous 

studies carried out by Hall'81, and it is captured using a set of characteristics of a 
business' main product line that the business' customers prefer. The main 

product/service line is a clearly defined and stable product line that exhibits the highest 

share in production capacity or revenues. Alternatively, it can also be defined as those 

products that are representative of the most commonly supplied technology. The latter is 

applicable for cases where the concept of a stable product line does not apply' 82 
. 

Usually, such product/service attributes can be identified in a survey of a representative 

sample. This information was, however, not available and the resources available to this 

study did not allow for such a survey. Therefore the views expressed by the general 

manager, marketing & sales staff, and other staff were used as a proxy. 

During the pilot study it emerged that the respondents did not fully understand the 

concept of 'product/service attributes preferred by customers' because all respondents 

asked the researcher to explain the meaning of the construct. The researcher explained 
the construct using the 'order-winners and qualifiers' concept 183 

. This dichotomy takes 

jinto 
account the different roles that product and service attributes can play. They are the 

order winning and qualifying/disqualifying roles. This appeared to be far better 

understood by respondents and hence, it was adopted for the entire study. Therefore, 

respondents were therefore asked to identify: 

Ii Hall (1992,1993) 
1: 2 For this definition see Sousa (2000: 94). 
183 As suggested by Hill (1995). 
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a) The criteria that customers use for short-listing bids from amongst several potential 

suppliers (qualifiers/disqualifiers), and 

b) The criteria that customers use for selecting a particular bid/supplier from amongst 

the short-listed ones (order winners). 

The case studies' strateizic configuration from a resource-based view: From a resource- 

based perspective I looked at the strategic configuration of a case study using a 

combination of the following elements: 

Relevant strategic resources (i. e. which resources are relevant for 

producing product/service attributes preferred by customers). 

The role of resources for producing product/service attributes preferred by 

customers (i. e. how they help producing these attributes) 

0 The resources' importance for producing product/service attributes 

preferred by customers (i. e. which resources are the most important ones 

for producing these attributes), and 

0 The value of resources (i. e. how scarce, difficult to trade, difficult to 

imitate, and difficult to re-build they are). 

In this study, the identification of a business' relevant strategic resources was also 
84 

adopted from Hall's two empirical studies' . In these studies they were identified on the 

basis of their contribution towards the product/service attributes preferred by a 

company's customers (order-winners and qualifiers). This is based on the argument that: 

,... a valuable resource must contribute to the production of something customers want 

at a price they are willing to pay. '185 

Respondents were therefore given a list of generic strategic resources and asked to 

- identify those resources that are either: 

0 Most important for producing the product/service attributes preferred by 

customers, or 

0 Critical in general for their business' success. 

184 Hall (1992,1993) 
185 Collis/Montgomery (1995: 120) 
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The list of resources included in this study was also adopted from Hall. The resources 

and their respective codes are shown in Exhibit 18 and in 'Appendix G: List of strategic 

resources and dynamic capabilities'. 

Exhibit 18: The resources examined in this study 

REG I Trade Secrets 
REG2 Contracts 
REG3 ýLicences 
REG4 Patents 
REG5 Copyrights 
REG6 Trademarks 
REG7 Rei,, istered de 

Positional resources 
POS I Data bases 
POS2 Product reputation 
POS3 Finn reputation 
POS4 Social networks 
POS5 Value chain configuration 
POS6 Established distribution network 

FNC I Know-how ofernployees 
FNC2 Know-how of suppliers 
FNC3 Know-how of franchisors 
FNC4 Know-how of distributors 
FNC5 Know-how of franchisees 

CULI Perception of quality 
CUL2 Perception of service 
CUL3 Ability to manage change 
CUL4 Ability to innovate 
CUL5 Team working ability 
CUL6 Participative management style 

The analysis of the 'role of resources for producing product/service attributes preferred 

by customers' involved an examination of the relationships between relevant strategic 

resources and the product/service attributes that they help producing. 

The analysis of 'the resources' importance for producing product/service attributes 

preferred by customers' is derived from the previous one in that it identifies those 

resources that contribute most to the production of a business' product/ser-vice attributes. 
186 This analysis was also used in previous research by Hall 

87 
The measurement of the strategic value of resources was adopted from Hall's studies, . 
He proposes that resources are valuable if they contribute towards sustaining resource 

differences and hence, differences in product/service attributes between firms. That is, 

the more a resource helps sustain any such differences the more valuable it is. In order 

to ineasure the strategic value of resources he asked respondents to identify how durable 

intangible resources were and how long it would take for thern to be created from 

scratch, i. e. before any one competitor could also build (copy or imitate) this resource. A 

more extensive approach is used in this study in order to include value criteria proposed 

186 
Hall ( 1992,1993) 

197 
Hall (1992,1993) 
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by Collis and Montgomery 188. The items included in this study are: 

0 Is a particular resource scarce, i. e. is it difficult to obtain? - (yes/no) 

9 It the resource in any way imitable? - (yes/no) 

9 How durable is the resource? (T for low, '2' for medium, T for highly 

durable), and 

* How long would it take your company/a competitor to rebuild this 

resource? 

A number of generic dynamic capabilities that are generally seen as important were also 
included in this study. Their importance has been highlighted by Teece and Pisano, and 
Teece, Pisano and Shuen 189 amongst others. However, since there is still a shortage of 

empirical studies relating to dynamic capabilities, no measures were available that could 
be readily adopted. Therefore, a number of measures had to be developed using the 

propositions made in the literature'90. These were divided into the following three 
categories (see Exhibit 19): 

0 Capabilities related to learning within the organisation 

Capabilities related to the ability to integrate resources, processes and 
technologies, and 

0 Capabilities related to the ability to reconfigure and transfonn. 

The first category consists of four capabilities that are seen as important for 'Learning 

within organisations"91. They are the ability to acquire and absorb knowledge, the 

ability to make knowledge available, the ability to analyse knowledge, and the ability to 

collect and document knowledge. 

The second category contains three capabilities related to the 'Ability to integrate 

activities, resources and technologies" 92 
. They are internal and external integration of 

resources, internal and external integration of processes, and internal and external 

188 Collis/Montgomery (1995). See also Amit/Schoemaker (1993: 37-40), Hall (1992,1993). 
189 Teece/Pisano/Shuen (1997: 518-52 1), Teece/Pisano (1994: 542-545) 
190 Sharma/Vredenburg (1998), Teece/Pisano/Shuen (1997), Argyres (1996a, 1996b), Teece/Pisano 
(1994), Collis (1994), lansiti/Clark (1994), Garvin (1993), Leonard-Barton (1992), Huber (199 1), 
Levitt/March (1988) 
191 Garvin (1993), Huber (199 1), Levitt/March (1988) 
192 Teece/Pisano/Shuen (1997: 518-52 1), Teece/Pisano (1994: 542-545). See Iansiti/Clark (1994) for an 

104 



integration of technologies. 

The third category relates to a company's 'Ability to reconfigure and transform" 93 
. 

it 

consists of the following three capabilities: the ability to scan the environment, the 

ability to evaluate markets and competitors, and the ability to accomplish 

reconfiguration and transformation. 

Exhibit 19: The dynamic capabilities examined in this study 

LRNI ... acquire and absorb knowledge 
LRN2 ... make knowledge available 
LRN3 ... analyse knowledge 
LRN4 ... collect and document knowled. ve 

I NT I ... resourcesý 
INT2 ... processesý 
INT3 

... technologies. 

TRN I Ability to scan the environment 
TRN2 Ability to evaluate markets and compe itors 
TRN3 Ability to accomplish reconfiguration and transformation 

Dynamic capabilities are not dependent on a particular strategy or industry but they are 

generally seen as an important source of competitive advantage. Therefore, in this study III 

they are assumed to be relevant for all businesses. All dynamic capabilities and their 

respective codes are also shown in 'Appendix G: List of strategic resources and dynamic 

capabilities'. 

The case studies' strategic configuration froin an activity-based view: From an activity- 

based perspective I propose to look at a case study's strategic configuration using the 

following elements: 

0 Critical value chain activities and linkages (i. e. which activities/linkages 

are critical for producing product/service attributes preferred by 

customers), and 

0 Their role for producing these attributes (i. e. how they help producing 

these attributes). 

The literature review has shown that the activity-based view emphasises the strategic 

empirical study of the role of integration. 
193 Teece/Pisano/Shuen (1997: 5 18-52 1), Teece/Pisano (1994: 542-545) 
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role of activities and linkages (see 1.5). It has also shown that the value chain analysis is 

amongst the most commonly referred framework for the identification of critical 

activities and linkages. Therefore, the approach chosen for identifying critical activities 

and linkages in this study was adopted from Porter' 94 
, and it was carried out at two 

levels. First, an overall analysis was carried out for the entire business. This was 

complemented by an analysis at the functional (local) level. 

Exhibit 20: The value chain used as part of the value chain analysis 

Firm infrastructure 
all activ. supporting entire chain (general management, accounting &finance, planning1control, quality management) 

Hhman resource managem&it 
all activites refated to employment, trailing & payroll 

Technology development/engineering 

all activities related to the development ofproducts, services, processes, andsoftware 

all activ4 
Procurement 

ies related to purchasing 
ýfparts, 

components, rai 
iI 
p materials, equipment, Machinery 

Inbound logistics Operations and order Outbound logistics Marketing & sales Service 

management 

At an overall level, the analysis followed a sequence of steps. The fist step involved 

showing respondents a graph of a generic value chain and asking them to identify the 

activities included in their business units (see Exhibit 20). Respondents were also asked 
to make adjustments to the exhibit were necessary. This was because in some cases 

activity categories of the generic value chain did not match existing organisational 
functions in the businesses. For instance, the primary activity category 'Operations' 

could refer to the core manufacturing function but also to the order management 
function, which is often a separate department. 

Respondents were then asked to identify critical activities and critical linkages between 

value chain activities and to customers and suppliers. Respondents were told that critical 

had to refer to either: 

0 An activity's/linkage's contribution towards the product/service attributes 

preferred by customers (order-winners and qualifiers), or 

194 Porter (I 998b, 199 1) 
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* Their vital role for business success in general. 

Respondents were then asked to identify those relevant product/service attributes for 

which these activities and linkages were critical. They were also asked to explain these 

relationships. 

The value chain analysis was repeated at the functional (local) level. As part of this 

analysis, each respondent was asked to describe both their personal area of 

responsibility and the responsibilities of their departments. This was necessary in order 

to make sure that respondents would clearly distinguish between the two. Thereafter 

respondents were asked for the most important links (interfaces) of their departments 

with other departments. All value chain activities, critical linkages their respective codes 

are shown in 'Appendix H: List of value chain activities and linkages'. 

The analysis of the 'role of critical value chain elements for producing product/service 

attributes preferred by customers' involved an examination of the relationships between 

critical value chain elements and the product/service attributes that they help producing. 
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3.5.4. The enterprise systems' strategic impact 

This study examines the strategic impact of the enterprise system's use at the business 

unit level from two perspectives, i. e. 

" The activity-based view, and 

" The resource-based view. 

The former involved an analysis of the system's impact on value chain activities and 

linkages, and the latter involved an analysis of the system's impact on resources and 

capabilities. 

However, before respondents were asked to describe the systems' impact on these 

elements, they were asked to identify whether there had been any changes in the 

relevance of strategic resources and critical value chain elements - since the enterprise 

system was first used. As described above, these elements are seen as relevant if they 

contribute towards the product/service attributes preferred by customers. Changes in 

customers' preferences can therefore trigger changes in the relevance of strategic 

resources and critical value chain elements. Hence, if any such changes are not 

accounted for, they may lead to an imprecise analysis. 

After testing for changes in the relevance of strategic resources and value chain 

elements, the analysis of the enterprise systems' strategic impact could be carried out. 
This involved asking respondents to identify whether or not the system's use had any 

impact, positive or negative, on relevant strategic resources, dynamic capabilities, and 

critical value chain elements, and if so, to explain this in as much detail as possible. 
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4. Data collection, data display, and data reduction 

This chapter is concerned with describing how the data was collected, displayed and 

reduced. First, it describes how data was collected using pre-structured case studies. 
Thereafter, this chapter discusses the collection of retrospective data, its advantages, and 
how its disadvantages were dealt with. Then, the case study protocol is briefly outlined, 

and it is explained how interviews were used as a main source for data collection. The 

case study questionnaire and how it was used as part of the data collection process is 

described thereafter. The chapter is concluded by showing how the data collected in this 

study was displayed and reduced. 
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4.1. Pre-structuring case studies 

A study of the strategic impact of enterprise systems should be longitudinal and cover tý 

the time before, during and after the systems' implementation. This is because: 

'The longer the period over which a phenomenon is studied, thc weater the opportunitý- 

to observe atfirst hand the sequential relationships ofevents. v 

However, because enterprise system implementation projects often span months or even 

years, this can be problematic if sufficient time and ftinding are not available. Therefore, 

in studying enterprise systems and their implernentations, a researcher often has to 

196 trade-off richness of data for efficiency of the data collection process 

The constructs of the main research framework were already well defined in advance. 
This helped making more efficient use of the limited resource commitments from the 

case study companies. This also meant that any sacrifice made with regard to the 

richness of data would be limited and hence, a more efficient data collection process 

could be given priority. Therefore, retrospective data was collected and the case studies 

were pre-structured using a case study outline 
197 

. This is described in inore detail now. 

Exhibit 21: Pre-structuring case study research vs. the traditional approach'" 

Usual niethod 

Field Write- Display 1- 
____ __ -_- Coding --1- Conclusions Outline Report 

notes up data 

ITEICATE 

Pre-structured case 

Case Display I 
outline 

-Field notes Coding 
data 

Conclusions Report 
r 

ITERA IT UNTIL DONE 

Data collection involved the use of a pre-structured case study outline. This outline is 
developed before data is collected, and it contains detailed displays, in which the data is 

entered directly as part of the data collection process. Additional space is provided for 

narratives to accompany these displays. 

191 Voss/Tsikriktsis/Frohlich (forthcoming) 
196 Leonard-Barton ( 1990: 255) 
197 Miles, / Huberman ( 1994: 83-S5) 
198 Adopted from M iles/I lubernian ( 1994: 85) 
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Pre-structuring case studies differs froin the 'traditional' data collection rriethods in that 

the writing up of field notes is skipped and that data is directly coded and put Into the 

displays of the case study outline. This is shown in Exhibit 21. Miles and Flubernian 

describe this as follows: 

'The raw field notes are coded without being transfi-ned into wrife-ups. The 

researcher reviews the coded. field notes and enters data directIll, into displaYs .... the 

processes of data collection, analYsis, and report writing are collapsed into one 

evolvingprocedure, '199 

Exhibit 22: The case study outline used for pre-structuring data collection 

Worksheet containing... 
IM 15, M, 

-1cetl (Kev to Respond) Details about each of the respondents 
Un Sheet 10 (VCAgraph) - A graph for the case study's value chain 

Sheet II (VCAoyerall) - ----- a- Data for overall value chain analysis 
Sheet12 (VCAoverallSum) Summary ofvaiuc chain data for overall analysis (integrates parts oflocal analysis) 

11M Sheet 13 (VCAl) 
C Sheet 14 (VCA2) 
IM Sheet IS (VCA3) 

- IC Sheetl6 (VCA4) ---------- 4- Information related to local value chain analysis (respondents 1-7) 
IM Sheet17 (VCAS) 

f 

IM Sheet 16 (VCA6) 
C Sheet 19 (VCA7) 
Imn Sheet2 (PSATI) Data concerning product/servict: attributes preferred by customers I 
On Sheet20 (VCALocal5um) All data for local value chain analyses 
lion Sheet2I (VCALOCISum2) Summary ofdata for local value chain analyses (2) 
IM Sheet: 22 (VCA5umi) All relevant value chain data 
C 5heet23(VCASum2) Summary ofall value chain data (1) 
IM Sheet24 (4 Stages) Data concerning the strategic role ofthe operations manuf. function 
1C 5heet25 (ProdPrior) Data conceming the priorities pursued at the shop floor 
C Sheet26 (Infra5truct) - - ---- a- Data conceming the configur, & changes ofthe manuf-infrastructurc 
On Sheet27 (Proc) Data conccming the main product delivery process 

Sheet28 (53 R3) Summary ofdata concerning the citterprose system's impact 
5heet29 (Sens) Descnption of other benefits (not for systematic any Is is) 
Sheet3 (Res I) Data concerning strategic resources (rcpondent II 

IM Sheet3O (Other) Other descriptive information about the case studv (not for systematic anylsis) 
C 5heet3l (ProfReyEmps) ------- 

Data concerning revenues, EBIT, and employees 
IC Sheet32 (R3 Result) Summary ofdata concerning the enterprose system's impact (2) 

_ C 5heet33 (VCA-e_suml) Summary ofall value chain data (2) 

1C Sheet34 (VCA-e_jocal) Summary ofdata for local value chain analyses (I 

Sheet3S (VCA 
-e- 

table) Summary ofall value chain data (3) 

Sheet36 (PSAT) - 
Data conceming proclumservice attributes preferred by customers (2) 

cc Sheet37 (ResMainAnal) Summary ofresource analysis (3) 

IM Sheet38 (VCA-e-sum2) Summary ofall value chain data (4) 

10] 5heet4 (Res3) 
1C 5heet5 (Res5) Data concerrung strategic resources (repondents 3,5, and 6) 

C 5heet6 (Res6) 
IM Sheet7 (ResValue) Data surnmarising the value ofstrategic resources 

Oil SheetB (ResSum I) 
Sunimarv, it resource analysis (I) 

an Sheet9 (Res5um2) Summarý tit resource anaks's (2) 

A disadvantage associated with pre-structuring case studies is that it can lead to the 

researcher suffering from tunnel vision and undetected bias more easily than other data 

199 Miles,, Huberman (1994: 84) 



collection methods. But pre-structuring case studies is particularly appropriate when the 

research framework is well specified before data is collected, as it helps minimising data 

overload 200 
. This is a problem that is regularly associated with qualitative case study 

research. 

A model case study outline was developed using an EXCEL workbook. For each case 

study, one EXCEL workbook was used, which contained 24 worksheets, organised 

along constructs/relationships to be addressed, and along respondents. The number of 

worksheets, however, varied from case to case, depending on the number of respondents 

that provided data for each construct/relationship. Exhibit 22 shows an example of the 

case study outlines used as part of this research. The outline shown in the exhibit is that 

used for case study 4. 

'00 Miles/Hubennan (1994: 83-85) 
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4.2. Collection of retrospective data 

Data was collected retrospectively, i. e. after the relevant events have taken place. This 

enabled an efficient data collection process and it allowed for a more controlled case 

study selection 201 
. The downside of this approach, however, is that respondents may 

suffer from poor recall, they may have forgotten important events, they may not have 

recognised events as relevant, or they may not articulate themselves accuratelyý 02. This 

study compensates for these disadvantages by means of closeness to data, and through 

triangulation of findings 203 (using both multiple respondents, and multiple sources of 

data). 

Closeness to data: In terms of its closeness to data this study can be described as 'plant- 

based, academic observation, and single viewpoint 1204 . The researcher spent 

considerable time in the case study businesses and most of the data was collected during 

site visits. For four out of the five cases, the researcher was given a desk, computer, 

telephone and office space on site. This allowed the collection of data as close as 

possible to the phenomenon studied. Such closeness to data is highly recommended 

since: 

'The higher the level of intnision, involvement andparticipation in an organisation, the 

higher ... the potential level of understanding, the greater the degree of sense making 

and the richer the descriptive and analytical possibilifiesfor the data. 205 

All case studies were 'sponsored' by senior management in order to ensure commitment 

from respondents beyond their own, personal interests. In case . study 1, the 'sponsor 206 

was the corporate vice president for quality management, and in the other case studies it 

was the general manager of the relevant division of business units. For each case study 

the general manager of the business unit was the main contact. 

-Triangulation of findings: Triangulation, i. e. the development of converging lines of 

201 Voss/Tsikriktsis/Frohlich (forthcoming) 
202 Yin (1994: 85) 
203 This is suggested by Miles/Huberman (1994: 85) as a remedy for the disadvantages of using the pre- 
structured case. See also Yin (1994) and Eisenhardt (1989). 
204 Hill/Nicholson/Westbrook (1996: 10-11) 
205 Rouse/13aellenbach (1999: 490) 
206 This is not to be confused with the sponsors of the enterprise system implementation projects who, 
incidentally, were identical with the sponsors of the case studies. 
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inquiry, better substantiates constructs and hypotheses and hence increases internal 
207 

validity of findings 
. 

Triangulation of findings by means of multiple respondents and 

multiple sources of data was used as a second mechanism for overcoming the 

disadvantages of collecting retrospective data. This is illustrated in Exhibit 23. 

Using multiple respondents involved using the table shown in Exhibit 24 in order to 

make sure that data concerning each construct and relationship was collected from at 

least two respondents. Respondents were sampled to represent all functional 

departments of a business unit, so as to ensure a comprehensive analysis. 

Exhibit 23: Triangulation of findings 

Company documents 

Respondentl 

Fact 

Respondent2 

F Observation 

Exhibit 24: INIatching respondents and elements of the research framework 
Topic addressed 

Constructs/relationships addressed 

Elead 

mark 

General I SAP team 

tuapIger 

D Producti, 

manapr T-0 her fe ti. ] 
()'he u 

L--! q! nI* eq 
The case studys operational configuration 

Nia 
-i-n 

product deliNeD process 
Strategic role of the ops-function 
All other information (prducts, markets, etc. ) 

The ca se study's strategic configuration 
Product/serNice attributes 

Stratcýguration from RBVI 

Strategic configuration from ABV (o%erall/local) 
_V-4- 

-1 . 01 

The enterprise systein's implementation and use 

The enterprise systenos s trategic 

Inevitably, tills led to sorne inconsistencies in responses and the following rule was 

applied. If data from two or more respondents was contradictory, further investigations 

were made. This involved calling the respondents concerned, asking for clarification and 

the provision of additional data to support their staternents. There were no instances 

where this approach did not resolve any existing contradictions. 

In some instances, for instance the value chain analysis, some responses were 

207 Yin (1994: 91-94), Eisenhardt ( 1989: 538) 
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inconsistent with regard to which value chain activities and linkages could be 

considered critical for a business. In these cases, preference was given to the more 

credible response, i. e. the response given by the person who was expected to be more 

competent. For the value chain analysis, this was the general manager of the business 

unit rather functional or technical staff. 

In other instances, however, inconsistencies in the data did not necessarily mean that the 

data was contradictory. Rather, in most cases, complementary information accounted for 

much of the inconsistencies in the data. For instance, many inconsistencies that were 
found in the data concerned the resources that were identified as strategically relevant. 
This was not surprising as in many cases respondents, in particular technical staff, did 

not have full and exhaustive knowledge of their businesses and its critical success 
factors. In such cases, any resources that the business unit's general manager identified 

as strategically relevant were also considered relevant - in addition to the resources 
identified by other staff. These response were therefore treated as complimentary. 

This approach ensures that full use is made of all evidence available and it highlights the 
importance of using multiple respondents. At the same time, however, it may introduce 

some bias into the analysis and its conclusions, and hence, it weakens the validity of 
findings. 

The use of multiple sources of data allows the researcher to overcome different 

weaknesses of different data collection methods and hence, to triangulate the findings 

made from one data source with evidence from another one. In order to do this, 

respondents were asked to identify other sources of data that could support the points 
that they made during the interviews. They were also asked to give the researcher access 
to these data sources wherever possible. For each element of the research framework 

'Appendix B: The case study protocol' contains a list of potential data sources and 
- ýossible respondents. This protocol was used by the researcher in preparation of each 

case study and each interview. 

Emphasis was also given to identifying rival explanations, in particular for the impact of 

the enterprise systems' use. This was done by means of explicitly asking respondents 

whether changes in resources, capabilities and value chain elements could also have 

been triggered by causes other than the enterprise system's use. Substantial use was 
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made of direct observations, informal conversations and secondary data such as 

company records and reports, although their importance relative to the main instrument 

for data collection, i. e. the questionnaire-based interviews, was low. Direct observations 

were made throughout the entire time the researcher was on site. The researcher was 

also given full tours of the businesses as part of the case studies. A significant amount of 

secondary data was also collected. Such secondary data included: 

9 Company documents and records, some of which were confidential 
(market and competitor analyses, organisational charts, documents related 

to the enterprise system implementation, minutes of meetings, etc. ) 

0 Annual reports of the company and its competitors, press clippings and 

trade magazines 

0 In-house company publications for staff/suppliers/customers, and 

Material available over the companies' Internet and Intranet pages (mostly 

product information and news related to enterprise system 
implementations). 

In most cases these other sources of data were used to corroborate responses given 
during the interviews. 
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4.3. Case study interviews and the case study protocol 

Case study interviews: Semi-structured interviews, based on an interview questionnaire, 

were carried out in all functional areas of the case studies. The pilot case study (case 

study 1) was an exception to this because interviews were carried out with fewer 

respondents but more data was collected from each of them. 

In each business unit, appropriate respondents were identified by the business units' 

general managers. Respondents were chosen on the basis of their expected ability to 

provide detailed and accurate responses. For instance, heads of departments were given 

preference over users of the enterprise system in a particular department, as the former 

were seen as being able to provide a better overall assessment of the situation in their 

area of responsibility. But priority was also given to choosing respondents who were 
involved in the enterprise system's implementation, and who were active users of the 

system. On average, six interviews were carried out in each of the case studies. 

Each respondent was informed by the business unit's general manager that the researcher 

was carrying out a study investigating the impact of the enterprise system's use, and that 
(s)he should expect to be contacted by the researcher. The researcher then, contacted 

respondents and asked them to arrange an appointment over the next 7-14 days. 

Respondents were also sent a one page description of the study (see 'Appendix C: One- 

page description of the research') and a copy of the questionnaire (see 'Appendix D: The 

case study questionnaire'). There were a small number of cases were respondents 

pointed out that they would not be an appropriate source of information. In these cases 
they were asked to indicate an alternative person who they thought was more 

appropriate. This was always discussed with the general manager who then contacted 
the proposed alternative respondent. 

Prior to entering the formal part of interviews, the researcher involved respondents in a 
brief discussion of technical aspects of the system and general business aspects. The 

purpose of this initial discussion was to identify an appropriate level of use of technical 

language. This was seen as critical considered the wide variety of backgrounds of 

respondents. 

All interviews followed a formal sequence of questions as defined in the questionnaire. 
Following this sequence was necessary because, in some instances, responses given in 
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the early stages of an interview determined which questions had to be asked at a later 

stage. On average, each interview lasted 90-120 minutes. Interviews with general 

managers and business unit planners/controllers took longer (up to 10 hours), as more 
information was collected from them. 

In all cases, written notes were taken, mostly on the questionnaire itself but also on 

additional sheets of paper. Most interviews were tape-recorded. In some cases the tape- 

recorder was not used, e. g. when interviews were carried out in open-plan offices or 

when respondents appeared to feel uncomfortable with their responses being tape- 

recorded. 

The case study protocol: In order to ensure that all interviews and case studies were 

carried out in a consistent manner across all cases, so as to ensure a high degree of 

reliability of findings, a case study protocol was used. Reliability refers to ensuring that 

any replication of the data collection procedures in the same case study would lead to 

exactly the same results 208 
. The case study protocol describes rules and procedures for 

data collection. It also contains a list of topics to be addressed and constructs to be 

identified, questions to be used for addressing each particular topic/construct, potential 

respondents, and potential sources of additional evidence. The case study protocol can 
be found in 'Appendix B: The case study protocol'. 

208 See Yin (1994: 63-74) for a description of case study protocols. 
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4.4. The case study questionnaire 

As part of all formal interviews, a questionnaire was administered. The use of a 

questionnaire allowed the researcher to follow a consistent format within and across 

cases and hence to ensure comparability of the data. It combined both open-ended and 

closed questions. This gave the researcher some flexibility, in order to: 

Respond to emerging themes 

Consider the idiosyncrasies of each business, and 

To be able to refocus the interview wherever necessary. 

Additional flexibility was provided by the fact that the questions contained in the 

questionnaire were not self-explanatory. Instead, they were formulated broadly so that 

they could be adapted to a particular situation. In order to ensure that the data 

concerning each element of the research framework was collected from at least two 

respondents (see also Exhibit 24) initially, different questionnaires for different 

respondents were prepared, depending on a respondents function/position. However, 

after the first set of interviews this was felt to be inappropriate for two reasons. Firstly, 
interviewees turned out to be far more knowledgeable than expected, because often, they 

could provide far more inforination than initially thought. Secondly, using different 

questionnaires for different respondents was rather confusing as it added complexity to 

an already complex data collection process. As a result, only two different versions of 
the questionnaire were used. One version was used for collecting data from the head of 

each business unit - in order to get an overall picture, and the other version was used for 

all other respondents - in order to carry out a detailed functional analysis. A combined 

version of the questionnaire is shown in 'Appendix D: The case study questionnaire'. 
This questionnaire covers the following topics in this sequence: 

0 General information about products, markets, competitors, etc. 

0 The enterprise system installation in the case study 

9 SAP R/3 in the respondents' area of responsibility 

0 
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Product/service attributes preferred by customers 

9 The strategic configuration from a resource-based view and the enterprise 

systems' impact on relevant strategic resources and dynamic capabilities 

0 The strategic role of the manufacturing function 

0 Strategic configuration from an activity-based view and the enterprise 

systems' impact on the value chain 

0 The main product delivery process 

Production priorities (i. e. priorities pursued at the shop-floor and how they 

were linked to product/service attributes preferred by customerS)209 , and 

0 Competitive effect (i. e. the systems' impact on customer orders). 210 

Before each meeting, those parts in the questionnaire that were relevant for a particular 

respondent and the respondent's function within the company were highlighted. Exhibit 
24 and the case study protocol were used as a guide for matching these research topics 

and respondents. This helped make more efficient use of the time available for an 
interview by focussing the discussion around the most important issues. Any remaining 
(unmarked) items were only addressed after the discussion of the main issues. For any 
question for which an interviewee turned out not to be an appropriate respondent or for 

which he/she could not give a satisfactory answer, the respondent was asked to indicate 

a person who might be able to provide a competent response. 

Time frame: For case study 1, several visits to the site were carried out over a period of 
10 working days. This time frame was agreed upon with the business unit's general 
manager. For the remaining cases, the researcher spent eight to ten full working days on 
site where he was given access to most facilities. The time that was not spent carrying 

out formal interviews was spent in informal conversations, plant visits, and browsing 

-and retrieving company documents. Interviews were also carried out with the heads and 

other members of staff of divisional service functions. These were 'IT/organisation' and 
'logistics'. They helped the researcher getting a better understanding of the businesses 

included in the study and the context of each business' enterprise system 
implementation. Additional data was also collected during a feedback presentation 

209 Data relating to this point was not used for analysis because it was not available in some of the cases. 
2 10 Data relating to this point was not used for analysis because it was not available in some of the cases. 
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approximately six months after the main phase of data collection, and as part of phone 
calls and e-mail exchanges that I made over a period of approximately one year after the 

main phase. 
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4.5. Data display and reduction 

Data reduction usually involves selecting, focussing, simplifying, abstracting, and 

transforming the data contained in the field notes. In case study research, this is often a 

continuous, iterative process that involves 'cycling back and forth' between data 

collection and analysis. In the current study, this began when the first contact was made 

to the case study companies. For instance, statements made during initial telephone calls 

and the information provided on the company's Internet pages allowed a first judgement 

of the purpose of the companies' enterprise system implementations and how they may 
have perceived their impact so far. The last iteration is usually reached when the 

incremental improvement to the theory is minima, 21 1 but often, the point of closure is 

determined by the time-frame of the study and the respondents' willingness to co-operate 
further. In this study, closure was reached only after completion of the data analysis. 

Reduction of the main body of evidence involved an initial screening of all evidence 

collected and putting the data for each case study into a consistent structure using the 

case study outline. The data was structured along: 

0 Case study businesses (one EXCEL file for each case study business) 

Construct/relationship (using conceptually clustered and thematic 

conceptual matriceS212 in several worksheets per construct), and 

0 Respondents (using role-ordered matrices 213). 

At its rawest stage, the data was organised along respondents. This was important in 

order to be able to trace evidence back to the original documents and the tapes in the 

case study database. The raw data was reduced over several stages using dynamically 

linked EXCEL spreadsheets. This made it possible to look at the results of the analysis 

at various degrees of detail. This dynamic reduction of data also ensured that corrections 

M the original data were always reflected in the final output of the analysis. Volume B 

of this study documents how this data was reduced into the exhibits used as part of the 

data analysis. 

21 1 Eisenhardt (1989: 545) For a definition of data reduction see Miles/Huberman (1994: 10). 
212 For a description of conceptual ly-ordered and thematic conceptual matrices see Miles/Huberman 
(1994: 127-131). 
213 For a description of role-ordered matrices see Miles/Iluberman (1994: 123). 
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Data analysis 

It has been described above how the objectives of this research imply causality of the 

relationships examined in this study. I has also been described how the understanding of 

causality between dependent and independent variables proceeds by first identifying the 
flow of connected events in their context, followed by the identification of abstract 

concepts and their interactions. The former was referred to as process analysis and the 
latter as variable analysis 214 

. Accordingly, the data analysis is divided into a within-case 

analysis and an across-case analysis. The within-case analysis describes each of the case 

studies in detail, in order to develop a full understanding of the elements of the research 
framework and their interactions. It is followed by an across-case analysis, which 
'stacks' the case studies in order to look for replications of observed patterns. This 

involves a systematic comparison of the case studies with regard to the context of their 

enterprise systems' implementations and the impact of their enterprise systems' use, 
highlighting similarities and differences. The findings from the data analysis are then 

used in chapter 6 in order to discuss this study's research questions. 

214 Miles/Huberman (1994: 147) 
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5.1. Within-case analysis 

For each of the cases included in the research sample, the within-case analysis will 

provide a detailed account of the context in which the enterprise systerns were 

implemented and the impact that these systems had. This analysis will cover the 

following elements: 

0 The case study's operational configuration 

0 The case study's strategic configuration 

f The enterprise system's implementation and use, and 

0 The enterprise systems' strategic impact. 

The purpose of this analysis is to develop a thorough understanding of the case studies, 

their enterprise systems, the context in which they were implemented, and these systems' 

strategic impact. 

5.1.1. Case study I- LIFT LTD 

5.1.1.1. The case study's operational conflguration 

Product and process structures: Case study I was carried out in Lift ltd. This company 

manufactures standard rope and hydraulic lifts that can serve up to 16 stops over a 

height of up to 36 meters. Its annual production capacity is 3,000 units and in 1996 80% 

of the lifts produced were hydraulic and 20% were rope lifts. This changed to 30% 

hydraulic and 70% rope lifts in 1998. 

Exhibit 25: Summary of the main product delivery process 

Code I Processes followed for execution of orders 
PRC Iý1. Customer and sales establish technical specifications 
PRC2 ý2. Sales sends technical specifications to supply unit 
PRC3 ý3. Supply unit produces technical drawings, sends them to customers for confirmation 

4. Customer confirms, returns drawings to sales => assembly order PRC4 
i PRC5a 15. Order preparation (preparation of order documentation) 

PRC5b 5. Order execution: scheduling, ordering of components and parts 
PRC6 6. Delivery of components 
PRC7 7. Production/assembly, testing, despatching of product to customer 
PRC8 8. Installation at customer's site 

I PRC9 i9. Invoicing 

Lifts are made to customer order according to customer specifications but they consist 

almost completely of standard, pre-nianufactured components. Only door panels and the 
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lifts' cabin frame are custormsed according to custorners' specifications. Lift Ltd 

produces most components on site, few components come from external suppliers. The 

company's product structure can be characterised as 'multiple products - low volume', 

and its process structure as 'disconnected flow' (batches). Exhibit 25 surninarises how 

respondents described Lift Ltd's main product delivery process. 

The strategic role of the operations function: Exhibit 26 summarises the data conceming 

the strategic contribution of Lift Ltd's operations function. For each of the iterns shown 

in the exhibit this data represents the average of the responses given. The value at the 

bottom represents the surn of all ratings divided by the number of ratings. 

In Lift Ltd, the operations function's contribution and the management's objectives for 

this function are derived from the business' strategy (stage 3). In stage 3 companies, the 
focus of improvement efforts is usually on structural issues. However, respondents also 

argued that the implementation of the enterprise system has led to a shift towards cross- 
functional and infrastructural improvements (stage 4). Also, in Lift Ltd, it was argued 
that changes in process technology were not limited to changes typical for a particular 

stage but rather, that they are triggered by changes in capacity, products, and changes in 

a business' strategy (stages 1-4). The company's product and process technologies were 

intertwined and both were seen as being equally important (stage 4). Lift Ltd's 

manufacturing process technology consists of both standard and highly fin-n-specific 

equipment (stage I and 4). Overall, the operations function's strategic contribution can 

therefore be seen as internally supportive (stage 3). At this stage, this function is 

expected to provide a significant contribution towards a firm's competitive position. 

Exhibit 26: Strategic role of Lift Ltd's operations function 

L CS1 
1. Management's perceptions of the contribution of the function 3 
2. Mang ment objectives for manufacturing function 3 
3. Focus of improvement efforts 3.5 

ý4. Interaction of manufacturing function with business strategy 3 
5. By what are changes in process technology usually triggered? 2.5 
6. Importance of the product as compared to the process technology" 4 
7. Manufacturing process technology 2.5 
8. Objectives N/A 
Average rating (sum of ratings / number of ratings) 3.1 
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5.1.1.2. The case study's strategic configuration 

5.1.1.2.1. Product/service attributes preferred by Lift Ltd's customers 

Exhibit 27 summarises the responses regarding Lift Ltd's product/service attributes. 

Exbibit 27: Lift Ltd's most important product/service attributes: summary 

1. Cost of installation COST '4 x OW, D 

ý. I Llllý LU UU IIý C1 y 01 LUI I lp I CLC SYS LCHI II Lj -) xU VV 
- 3. Innovativeness of product INN 

- 
2x OW 3 

r4. Product quality (reliability) PQ OW, Q 4 
5. Punctuality of installation start at building site PUNC Ow 5 
6. Service during installation SE RV 0w 5 
7. Energy efficiency ENG Q 7 
8. Servicing costs Svcs 0 -7 

'OW' stands for order-winner, 'Q' stands for qualifier, and 'D' stands for disqualifier. 

The following rule was used for compiling ranks for the importance of the case study's 

product/service attributes. A higher rank was given to an attribute if a respondent 
identified it as an order-winner. If an attribute was identified as a qualifier, it was given 
the second highest importance, and if it was identified as a disqualifier, it was given the 
lowest rank. In order to arrive at an overall rank the ranks for each product/service 
attribute are simply added up, with higher values leading to a higher rank and lower 

values giving a lower rank accordingly. 

The data shows that 'cost of the installation of the complete system' (COST) was 

identified as Lift Ltd's most important product/service attribute. The attribute was 

identified four times as order-winner and once as a qualifier. This was followed by 
'Time to delivery of the complete system' (TTD), which referred to the time between a 

customer submitting the specifications of the desired lift and the completion of the 

installation at the custorner's site. This attribute was identified as an order-winner three 

times. The third most important attribute was 'Innovativeness of the product' (INN), 

which related to the use of innovative technologies. However, the respondents pointed 

out that the attribute was only important as long as it led to additional cost savings on 

the customer's side. One example of an innovation that Lift Ltd developed was a new 

type of drive that required only a fraction of the space required by standard drives. To 

the company's customers this meant significant cost savings, as the new technology 

required far less space for housing the lift's drive. In fact, the new drive could now be 

put into the shaft of the lift, and it did not require a separate house on the building's 
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rooftop any more. The product/service attribute 'Product quality' (PQ), which was 

measured by the lifts' reliability (i. e. mean time between failures) ranked fourth. It was 
identified once each as an order-winner and qualifier. 'Punctuality (PUNQ and 'Service 

during installation' (SERV) were also each identified as order-winners once. Finally, the 

attributes 'Energy efficiency (ENG) and 'Servicing costs' (SVCS) ranked last, each 
having been identified as a qualifier once. 
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5.1.1.2.2. Strategic configuration from a resource-based perspective 

Relevant strategic resources: The data shown in Exhibit 28 summarises the responses 

related to the relevance of resources for Lift Ltd. It shows the number of times a 

particular resource was identified as relevant by the three respondents that provided data 

for this part of the analysis. It also shows the product/service attribute(s) for which each 

of these resources was identified as being an important contributor. 

Sixteen resources were identified as relevant in this case and each of these resources 

contributed to at least one of the product/service attributes preferred by Lift Ltd's 

custorners. 

Exhibit 28: Resources and the product/serN ice attributes that they contribute to 

Resource Code 
# of times identified as, 

contributes to which PSAT(s)? Ir levant I ... 
Trade Secrets REG I 

Contrnctý RFG" 

Licences: REG3 
Patents I REG4 2 INN 

Copyrightsi REG5 
Trademarks; REG6 INN 

Registered desi -ns i REG7 INN 
Data bases,! POS I 

Product reputatjoW POS2 13 INN, TTD, PQ, SERV 
Firm rcputationý POS3 3- -INN, TTD, PQ, SERV, COST 
Social networks 1 POS4 I TTD 

Value chain corifturation' POS5 2 COST, INN 
Established distribution nctworký POS6 3 TTD 

Know-how of employees , FNC 13 TTD, COST, INN, PQ 
Know-how of suppliersi FNC2 I TTD, COST 

Know-how of franchisorsi, FNC3 I 
Know-how of distributors FNC4 
Know-how of franchiseesý FNC5 

Perception of qualityý CULI 3 PQ, INN, SERV 
Perception of scrviceý CUL2 3 PQ, SERV, TTD 

Ability to manage chan el CUL3 3 PQ, SERV, TTD 
Ability to innovate i CUL4 2 INN 

Team working abilityl CUL5 3 COST, TTD 
Participative management style! CUL6 I TTD 

-Relevant strategic resources are highlighted. 

Importance of resources: The data summarised in Exhibit 28 shows that Tirrn 

reputation' (POS3) was identified as important for producing five product/service 

attributes, and 'Product reputation' (POS2) as well as 'Know-how of employees' (FNCI) 

were identified as important for producing four attributes. This suggests that they may 

be Lift Ltd's two most important resources. 

The value of resources: This part served as a test for identifying the strategic value of 
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those resources that were identified as relevant. It was completed by two respondents '115 

As described earlier on, resources are valuable if they fulfil the conditions of 
216 

relevance , scarcity, and durability. Their value Is also determined by whether or not 

they are imitable, and by the time that it would take a competitor to build them from 

scratch or to imitate them. All responses are summarised in Exhibit 29. 

Trademarks REG61 -- -I -n y 3 -- 2-3 
Registered designs REG71 ny III short 

Data bases i POS 11 1 
Product reputation POS2 1.5 3-10 

Firm yy 1.5 3-10 
Social networks POS4 yy 3 to 

Value chain configuration ý POS5 y 1.5 1-5 
Established distribution network' POS6 I vcry rt 

Know-how of -employees! FNC 3 long (1-10) 
Know-how of suppliers: FNC21 

Know-how of franchisors 1 FNC3 
Know-how of distributors ý FNC4, 
Know-how of franchiseesi FNC5 I 

Perception of quality CUL I yn 3 very long (3-25) 
Perception of service CUL2 n 3 very long (3-25) 

Abilitv to mana e changeý CUL3 n 3 very long (3-25) 
Abilitv to innovate ý CUL4 n y 3 very long (3-25) 

Tearn working ability CUL5 yn 3 very long (3-25) 
Participative management stvleý CUL6 - yn very long (3-25) 

'I' in the durability column indicates low, '2' medium, and '3' indicates high durability. Relevant strategic 
resources are highlighted. The areas where disagreement was found amongst respondents are marked with 
the '-' sign. 

The responses suggest that the cultural resources (CULI-6) are the most valuable 

strategic resources that Lift Ltd owns. This is because they were identified as scarce, not 

imitable, very durable and taking relatively long to rebuild. These cultural resources are 

followed by the resources 'Product reputation' (POS2), 'Firm reputation' (POS3) and 

'Social networks' (POS4). The responses also suggest that Lift Ltd's 'Value chain 

configuration' (POS5), its 'Established distribution network' (POS6), and its 'Registered 

designs' (REG7) may be important. However, it seerns that they may be of lesser 

strategic value since they are imitable, not very durable and because they would require 

a relatively short time if they had to be rebuilt from scratch. The 'Know-how of 

215 For a list of questions asked for describing the resources' value see the case study protocol in Appendix 

C. 

129 

Exhibit 29: Assessing the value of strategic resources 



employees' (FNC I) also appeared to be a valuable resource, but respondents disagreed 

over the resource's imitability. 

216 The relevance of resources has been identified in the previous step. 

130 



5.1.1.2.3. Strategic configuration from an activity-based perspective 

Exhibit 30 surnmanses Lift Ltd's value chain. The overall value chain was constructed 

with the help the business unit's general manager. Infori-nation for the detailed functional 

analysis was collected from all respondents. 

Exhibit 30: Lift Ltd's value chain (1) 

FL- Lnfrmtrudure 
Managem, ni accouniorýý & finance p/ ......... ...... I'h 1.11 

m-ag-t 

Technology developmerrtiengincering 

1. th, d-l. p. cnt crfprohicis, sen tres. prcwe-, and-Insure 
Pru, ==nt 

oll fi, aiý related to p- hmintzýWjl 1xins. -nif-rniv. rA , niaterials, equipment. A-huu- 

oc,,, - op"'o, "r, s rrtJ order orilbo., cl lopm- Marknng & . 1c, 
--g-M 

Critical activities and linkages are highlighted. 

Critical activities: The exhibit show that the activities 'Technology development/ 

engineering' (SA3), 'Procurement' (SA4), and 'Marketing/sales' (PA4) were identified as 

Lift Ltd's critical value chain activities. 

The data in Exhibit 31 shows the product/service attributes for which these critical 

activities were identified as being important for. It suggests that the activity 

'Procurement' (SA4) was identified as a critical contributor towards the product/service 

attributes 'Time to delivery' (TTD) and 'Product quality' (PQ). 'Technology 

developinent/engineering' (SA3) was identified as a critical contributor towards 

'Innovation' (NN), and the activity 'Marketing/sales' (PA4) was important for the 

attribute 'Service during installation' (SERV). 

Critical linkages: The linkages between: 

" 'Component suppliers and procureiiient'(LNKI) 

" 'Other suppliers and procurement'(LNK2) 

" 'Custorners and operations/order management'(1-NK3) 

" 'Custorners and outbound logistics' (LNK4), and 
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0 'Technology development/engineering and marketing & sales' (LNK5) 

were identified as Lift Ltd's critical linkages. 

The linkages between 'Component suppliers and procurement' (LNKI) and between 

'Other suppliers and procurement' (LNK2) were seen as critical for producing the 

attributes 'Time to delivery' (TTD) and for'Product quality' (PQ). The linkages between 

'Customers and operations/order management' (LNK3) and between 'Customers and 

outbound logistics' (LNK4) were seen as critical contributors to the attribute 'Time to 

delivery' (TTD). The link between 'Technology development/engineering and marketing 

& sales' (LNK5) was seen as critical for the product/service attributes 'Product quality' 

(PQ) and 'Innovation' (INN). 

Exhibit 31: Lift Ltd's value chain (2) 
lAcdvides/Cridcal lllnksjleibý... Jýja ridw, 1AR irtant Psaý amad 

SAI 
General management SA1. l 
Accounting & finance _ Al 2 
Planning control SAI 3 
Qualit) management 

ZF 
Other, (SAP learn) 

Human resource management 

SA 1.4 
SAI 5 
SA2 
SA3 y INN FNCI, FNC4 

Procurement SA4 y TTD, PQ PDS6 
Oth- SA5 

. E7 
Inbound logistics 
Operation, and ordcrmanagcmcni 

PAI 
PA2 

'e Outbound logistics PA3 
M, irk, ung &- ales PA4 y SERV FNC4 
Sc" cc PA5 r6her, 

PA6 
ýCornponcnt suppliers and procurement LNKI 

-y 
PQ POS2, POS3 

Other upplicri and procurement LNK-1 
-y 

TTD. PQ POS6 
Customers and opcrauonýordcr management LNK3 y TTD - POSIS 

ýCustotuer, 
and outbound logistics LNK4 y TTD POS6 

Technology dc%clopmenL engineering and marketing & sales LNK5 PQ, INN FNC I, FNC2, FNC4 
' 

This exhibit shows the elements of the value chain, product/service attributes that they contribute to, and 
the resources associated with them. Shaded cells indicate critical value chain elements. 

Resources associated with value chain elements. Exhibit 31 also sunimarises the 

strategic resources that were associated with each of the critical elements of the value 

chain. It shows that in particular the functional resources FNCI, 2 and 4, and the 

positional resources POS2,3 and 6 appear to be associated with the critical elements of 

Lift Ltd's value chain. This association can be a two-way relationship, e. g. the activity 

'Technology developiiient/engineering' (SA3) can be seen as an important contributor 

towards the resource 'Know-how of employees' (FNC I), but this resource can also be 

seen as a vital contributor towards the activity. 
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5.1.1.3. The enterprise system's implementation and use 

The installation of SAP R/3 in Lift Ltd was carried out as a trial for Lift p1c's global 

enterprise system rollout. The system went live on I" January 1997. Rollouts in other 

business units were planned over the next five years and beyond. The Senior Vice 

President for Quality of Lift pic was SAP R/3 project champion. Primarily, the project 

was justified as a cost-saving and service-improving investment, but there were also 

other, intangible factors that provided support for the decision to adopt the system. 

These are: 

Some of the Lift Ltd's legacy systems were incapable of handling new 
European construction industry standards. 

" The business unit had many incompatible legacy systems in place. 
Management referred to this as a 'data processing anarchy'. 

" The overcoming of Y2K problems. 

The company's SAP implementation costs were budgeted at DEM 5.5m but the project 

went over budget three months prior to going live. Lift Ltd spent DEM 0.9m more than 

projected. After completion, the annual budget for running and maintaining the system 

was in the region of 1.4% of total revenues. During the system's implementation this 

peaked at 4%. 

One of the big five consulting companies assisted the company during the system's 
implementation. The consulting firm recommended keeping costs low by minimising 

employee training related to the system and its use. Instead, it proposed to rely on a 
'leaming-by-doing' implementation. This turned out to be a serious mistake, because 

during the first months after going live the system suffered from major disruptions that 

could be traced back to input mistakes in the materials databases. These were caused by 

employees making changes to data bases, unaware of the implications of these changes 
in other parts of the organisation. Consequently delivery levels suffered heavily for 

many weeks. 

The system was widely used in Lift Ltd. Almost all employees had access rights. The 

company purchased licences for all modules of the SAP R/3 core system, but not all 

modules were used. For instance, activities in Lift Ltd that were related to human 

resources (module: HR) and sales (module: SD) were minimal. Subsequently, it was 
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planned to use these modules only once other business units also use the enterprise 

system. The modules that were used heavily were FI, CO/PS, PP, MM, RS, but it was 

unclear how many percent of the system's built-in functionality were actually used. No 

online links with customers or suppliers existed, neither did interfaces for e-commerce 

or other Intemet-based applications. But it was argued that using the system in the 

regional sales offices could lead to tremendous cost and time savings. Lift Ltd only used 

the SAP R/3 core enterprise solution, and no add-on applications were used at the time 

of data collection. Some NIS Office-based planning and control applications were also 

used, e. g. ACCESS databases and EXCEL spreadsheets. 

Exhibit 25 summarises how respondents described the effects that business process re- 

engineering had on the case study's main product delivery process. It shows that these 

mainly relate to the preparation of the orders' documentation (PRC5) and a better 

integration of processes 5 and 7, and within process 7. 

Exhibit 32: Summary of the main product delivery process and the impact of BPR 
=c-& - Procents Wowed for execudon of ori-ers- BPRimpact-- 

PRCI I. Customer and sales establish technical specit-i ations 
PRC2 2. Sales sends technical specifications to supply unit Time savings once 'marketing & sales' are integrated 

PRC3 1 1. Supply unit produces technical drawmes, sends them to customers 
IIRC4 4. Customer confirms, returns clra. inýs to sales => assembly order 

(5. Order preparation: preparation of order documentation (material Preparation process does not exist any more. hence some time savings 
(PRC5) 

requirement lists, technical drawings, etc. )) 
---- -- 

(avg. time savings of I week per order. ) 

PRC5 5. Order execution: scheduling, ordering ofcomponents and parts 
PRC6 6. Dcliý ery ofcomponents 

Better integration ofprocesscs 5 and 7, and within process 7, some 
PRC7 7. Productiorvassembly, testing, despatching ofproduct to customer time savings and quality improvements (reduction ofticliverics of 

I wrong parts) 
PRC8 1 8, Installation at customer's site 

------- 
Quality has improved as a result ofimprovements in PRC7 

PRC9 1). Invoicing 
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5.1.1.4. The enterprise system's impact 

5.1.1.4.1. Impact from a resource-based perspective 

The data shown in Exhibit 333 surnmarises the impact that the enterprise system's use 

had on Lift Ltd's relevant strategic resources and on dynamic capabilities. Three 

respondents provided data for this part of the analysis. 

Exhibit 33: The impact of the ES on Lift Ltd's strategic resources and capabilities 

Resource Code 
II SAP R/3 ] Capabilities 

1 
Code SAP R13 

impact 
-I. --_ IradeSecretsiREGI lAbilit ofthecompanyanditsern %eesto .. iployc 

Contractsi REG-2 _ acquire and absorb know ledge LRN I 
RU 3 Licences make knowledge available LRN2 + 

, 
Patents 

_ana - 
LRN3 Rr + 

Copyrights, REG5 collect and document knowledge I, LRN4 ++ 
Trade marks j 

_R 
EG6 Internal and external integration of ... Registered desil; ris REG7 resources NTI + ý: l 

Data bases POSI proccsses NT_2 r+ 

Product reputation POS21 technolo tcsl INT3 I 
Firm reputation POS3 i Reconfiguration and transformation abilities _ _ Social networks POS4 Abilitv to scan the environment TR Nl 

Value chain configuration POS5 I+ - Abilitv to evaluate markets and competitors TRN2 
! Established distribution nctworl POS 

-F 
Ability to accomplish recont"Turation and transformationj TRN3 +, +. J 

___ Know-how of emploveesi 
' 

FW I: +. +, + 
- 

_ 

Know-how ol'supp liersi FNC 2' 
Know-how of franchisorsl ENO 
Kno"-how of distributor, 1 FNC4 
Know-how of franchisees I FNC5 i 

Perception ofqualityl CULI + 
Perception of service CUL2 + 

Ability to manage chanee CUL3 
_ Ability to innovate CUL4, +, + 

Team working ability CUL5 + 
Participative management style CUL6 

'+' marks a positive impact, '(+)' means that there have not been any improvements yet but that they are 
expected from planned extensions of the system. Each sign stands for the views of one respondent. 
Highlighted cells indicate that a resource has been identified as strategically relevant. 

Although no changes occurred in the relationships between the product/service 

attributes and relevant strategic resources since SAP R/3 was used in Lift Ltd, one 

respondent suggested that the importance of some resources changed. The 'Know-how =1 

of employees' (FNC I) was said to have lost some of its importance because some of it is 

now contained in the enterprise systern. Also, all cultural resources (CUL 1 -6) were said 

to have become more important no",. Finally, the general manager of the business unit 

believed that the importance of the resources 'Value chain configuration' (POS5) and 

'Established distribution network'(POS6) will grow. 

Overall, all three respondents believed that the systern's use had been beneficial for the 

business: All respondents agreed that it had a positive impact on: 

* The resource 'Know-how of employees' (FNC 1) 
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* On the dynamic capabilities related to integration (INT 1 -3), and 

* On the dynamic capability related to the '... collection and documentation 

of knowledge' (LRN4). 

The system's use was also identified twice as having had a positive impact on the 

following resources 'Value chain configuration' (POS5), 'Established distribution 

network! (POS6), 'Ability to manage change' (CUU), and the 'Ability to innovate' 

(CUL4). Similarly, it was identified twice as having had a positive impact on the first 

three dynamic capabilities related to learning (LRNI-3) and on two of the capabilities 

related to transformation (TRN2-3). A positive impact was identified once for the 

resources 'Perception of quality' (CUL 1), 'Perception of service' (CUL2), and for 'Team 

working ability' (CUL5). 

For each of these areas of impact, respondents were asked to describe these effects in as 

much detail as possible. For instance, in the case of 'Know-how of employees' (FNC 1) 

respondents pointed out that the system's use has led to employees having a much better 

knowledge of the firm's business processes and the interrelationships between them. In 

particular, respondents believed that employees were now more aware of the 

implications of their activities for other parts of the business than they were before. 
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5.1.1.4.2. Impact from an activity-based perspective 

Exhibit 34 summanses all responses relating to the impact ofthe enterprise systern's usc 

on Lift Ltd's value chain. 

Exhibit 34: The impact of the ES on Lift Ltd's value chain 

ritical linkages betIveen ... and Code SAP R/3 impact 

Firm infrastructure SA-1 
General management SAIA + 
Accounting & finance SAI. 2 
Planning/control SAI. 3 
Quality management SA 1.4 
Others (SAP team) SAI. 5 

Human resource management SA2 
Technology development/engineering SA3 
Procurement SA4 
Others SA5 
Inbound logistics PAI 
Operations and order management 
Outbound logistics 

PA2 
PA3 

Marketing & sales PA4 
Service PA5 
Others PA6 
Component suppliers and procurement LNKI 
Other suppliers and procurement LNK2 
Customers and operations/order management LNK3 H 

I; Customers and outbound logistics LNK4 
Technology development/engineering and marketing & sales LNK5 + 

Y marks the system's impact so far, '(+)' marks expected improvements from planned extensions of the 

system. '-' marks a negative impact. Shaded cells indicate critical value chain elements. 

As for critical activities, the data in the exhibits suggests that a positive impact of the 

enterprise system's use could be identified for 'Procurement' (SA4) and for 'Marketing & 

Sales' (PA4). However, for the latter, improvements are only expected after the system 

has also been installed in the company's regional sales offices. The sarne is true for three 

of the company's critical linkages. These are: 

The linkage between 'Customers and operations/order management' 

(LNK3) 

0 The linkage between 'Customers and outbound logistics' (LNK4), and 

The linkage between 'Technology developiiient/engneering and marketing 

& sales'(LNK5). 

Amongst the non-critical elements of the value chain, a positive impact was identified 
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for 'General management' (SALI), 'Operations/order management' (PA2), and for 

'Outbound logistics' (PA3). Improvements are also expected for three more non-critical 

activities. These are 'Planning/control' (SAI. 3), 'Quality management' (SAIA), and 
'Human Resources' (SA2). 

Respondents also suggested that the system's use had a negative impact on the business' 

value chain. This related to a new permanent team that had to be set up, which was 

made up of five employees that were withdrawn from other functional areas. These 

employees were now dedicated to the running and maintenance of the enterprise system. 
This was seen as negative as it represented a substantial cost factor. 
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5.1.1.5. Summary case study 1 

The case stud3ýs operational configuration: Lift Ltd manufactures approximately 3,000 

units of standard rope and hydraulic lifts p. a. These lifts are made to customer order 

according to customer specifications but they consist almost completely of standard, 

pre-manufactured components. The company's product structure can be characterised as 
'multiple products - low volume', and its process structure as 'disconnected flow' 

(batches). The manufacturing function's contribution was essentially seen as internally 

supportive (stage 3). 

The case study's strategic configuration: Although Lift Ltd positions itself as a leader in 

lift technology and quality, the product/service attributes preferred by its customers 

concerned the total costs of the lift's installation and time to delivery. The 

innovativeness of the product was only the third most important product/service 
attribute, followed by product quality. 

The strategic resources 'Firm reputation' (POS3), 'Product reputation' (POS2) as well as 
'Know-how of employees' (FNCI) were identified as the most important resources for 

producing the product/service attributes preferred by Lift Ltd's customers. The 

company's cultural resources (CUL 1 -6), the resource 'Product reputation' (POS2), 'Firm 

reputation' (POS3) and 'Social networks' (POS4) were identified by. respondents as the 

company's most valuable resources. 

From an activity-based view, the value chain activities Technology development/ 

engineering' (SA3), 'Procurement' (SA4), and 'Marketing/sales' (PA4) were identified as 
Lift Ltd's critical value chain activities. Also, five value chain linkages were identified 

as critical, four of which were external linkages to customers and suppliers and on of 

which was an internal linkage. 

Me ente1prise system's implementation and use: The installation of SAP R/3 in Lift Ltd 

was carried out as a trial for Lift p1c's global enterprise system rollout, and the system 

went live on I" January 1997. As part of the system's implementation business process 

re-engineering was used in order to streamline Lift Ltd's main product delivery process. 
During the first months after going live the system suffered from major disruptions due 

to input mistakes in the materials databases. 
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Strategic impact of the entelprise system's use: Exhibit 35 summarises the strategic 
impact that the enterprise system's use had on Lift Ltd at the time of data collection. It 

shows that from a resource-based perspective, a substantial positive impact can be 

observed on relevant strategic resources (POS5-6, FNC I, and CUL 1 -5) and for dynamic 

capabilities (LRNI-4, INTI-3, TRNI-3). Similarly, it shows that from an activity-based 

perspective the enterprise system had a positive impact on the critical activity 
'Procurement' (SA4), and that a further positive impact is expected for the critical 

activity 'Marketing & Sales(PA4) and three of the five critical linkages (LNK3-5). The 

system's use also had a positive impact on several other value chain activities (SAIA, 

PA2, PA3). A negative impact was observed for one activity (SAI. 5), and further 

improvements are expected in three support activities (SAI. 3-1.4, and SA2). It can 

therefore be argued that the system's use had a substantial strategic impact on Lift Ltd. 

Exhibit 35: Summary of the enterprise system's strategic impact on Lift Ltd 

Relev. strat. resources/dyn. capab. 
- POS5-6, FNC I, CUL 1 -5 

LRN 14, INT 1 -3, TRN3, TRN2 (+) 

Enterprise system use 
Value chain activities/linkages 
- SA4, PA4 (+), LNK3-5 

Enterprise 
- SA 1.1, PA2-3, SA 1.3-1.4 

system impact SA1.5 (negative) 
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5.1.2. Case study 2- PASIS 

5.1.2.1. The case study's operational contiguration 

Product and process structures: Case study 2 was carried out in PASSENGER INFO 

SYSTEMS LTD (PASIS). The company develops and manufactures highly customsed 

in-train passenger information systems for high-speed trains. It also produces a very 

small number of cash register systems for hospitals. Each single system is developed 

and manufactured according to customer specifications, i. e. once a customer order is 

received, PASIS develops and designs the system and then assembles it. This includes 

both hard and software. At the point at which the study was carried out, PASIS worked 

on 3 different projects comprising of 30 systems. From the reception of a customer order 

until completion, a typical project lasted approximately 3 years. PASIS bought almost 

all components and materials from outside suppliers. The company's product structure 

can therefore be characterised as 'very low volumes' and its process structure as 'jumbled 

flow'orJob shop'. 

Exhibit 36: Summary of the main product deliNcry process 

__PR( -, 
II. Order is placed by a regional sales office and received in order management department 

PRC2 2. Details of order are verified and checked against the initial_bid 
PRC3 3. Confirmation of order 
PRC4 ! 4. Creation of materials requirements list 
PRC5 5. Setting up of new positions in MRP system (if either material or supplier are not already in the system) 

PRC6 6. Ordering of materials (from warehouse/supliers) 
PRC7 7a and b. Storing of materials in local warehouse until all materials received, assembly of system 
PRC8_ 8. Inspection/test running of system 
PRC9 9. Storing of products in warehouse until entire order complete 

PRCIO 10. Despatc ing of order to customer. invoicing 
No standard processes defined for job shop production 

Exhibit 36 summarises the cornpany's main product delivery process It should also be 

noted that due to the very low volurne product structure, processes are not very well 

defined, but rather, that they are very discretionary. 

The strategic role of the operations function: The data regarding the strategic role of' 

PASIS' operations function is surninarised in Fxhibit 37. For each of the items shown in 

the exhibit the data represents the average of the responses given. The value at the 

bottorn represents the sum of all ratings divided by the number of ratings. 

Although it was argued that some of the business' competitive advantage Is based on Its 

manufacturing capabilities (stage 4) it was also argued that management's objectives for 
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the function were limited to keeping it flexible (stage 1). The focus of PASIS' 

improvement efforts in its operations function is on structural, cross- functional, and 

infrastructural improvements (stage 3 and 4), and the function's objectives are clearly 

derived from the business' overall strategy (stage 3). However, at the same time, it was 

argued that changes in process technologies are only triggered by changes in products 

(stage 2), that product technology is far more important than process technology (stage 

1), and that manufacturing process technology is basic and standard - usually purchased 

from outside - instead of being developed in-house (stage 1). Overall, the average rating 

at the bottom of the exhibit suggests that in PASIS, the strategic role of the 

manufacturing function is seen as externally neutral (stage 2). 

Exhibit 37: Strategic role of PASIS' operations function 

E CS2 
1. Management's perceptions of the contribution of the functio 1 3.5 
2. Mangement objectives for manufacturing function 1 1 
3. Focus of improvement efforts 3.5 
4. Interaction of manufacturing function with business strategy 3 
5. Bv vvhat are changes in process technology usually triggered? 2 
6. Importance of the product as compared to the process technology? 1 
7. Manufacturing process technology I 
8. Obj ecti ves N/A 
Average rating (sum of ratings / number of ratings) 2.1 
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5.1.2.2. The case study's strategic configuration 

5.1.2.2.1. Product/service attributes preferred by PASIS' customers 

Exhibit 38 surnmarises the responses relating to PASIS' product/service attributes. 

'OW' stands for order-winner, 'Q' stands for qualifier, and D' stands for disqualifier. 

The data summarised in the exhibit suggests that the attribute 'Systems integration 

capability and the innovativeness of products' (SIC/1) was identified as the business' 

most important order-winner (all 3 respondents identified it as an attribute that wins 

orders). This was followed by the 'Capability to customise products, in particular, to 

make them durable and fit for use under extreme conditions' (CUST), which was 

identified once as an order-winner and twice as a qualifier. 'Extreme conditions' refers to 

pen-nanent and strong vibrations, permanent use, highly varying temperatures, etc. The 

company's ability to deliver an appropriate 'Support/service and guaranteed functionality 

over the product's life-time' (SERV) was identified as the third most important attribute. 

It was identified once as an order-winner. The brackets in the exhibit indicate that this 

attribute's importance is expected to grow in coming years. The attribute 'Product life 

cycle costs' (PLCQ ranked fourth. It was identified as a disqualifier three times. 

'Product life cycle costs' relates to the total cost of the system over the entire life-cycle 

of its use, less the revenues that it is expected to create, for instance from broadcasting 

advertisements/comrnercial trailers, using its audio/video capabilities. Finally, 'On-tirne 

delivery' (OTD) was another important product/service attribute. It was ranked fifth and 

it was identified as a disqualifier once. 
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5.1.2.2.2. Strategic configuration from a resource-based perspective 

Exhibit 39 surnmarises the data related to the PASIS' relevant strategic resources and tile 

product/service attributes that they contribute to. This data was collected in three 

interviews with altogether four respondents (one interview was conducted with two 

respondents at the same time). 

Exhibit 39: Resources and the product/sersice attributes that they contribute to 

-1 J- 
Resource! Co R 

# of thnes iden Fas - tilled as 
I 

relevant 
ontributes to which PSAT(s)? 

Ftadc Sc,: i,: t, UG I 
Contractsi REG2 1I 

Licences REG3 1 

Patents, REG4 I SIC/I 

Copyrights REG5 
Trademarks: REG6 2 

Registered designs R_EG7 I SIM 

Data bases POS I I 
Product reputation POS2 2 SIC/I 

Firm reputation POS3 3 SIC/], CUST 

Social networks' POS4 3 SICII, CUST 
Value chainýý POS5 2 SIM, CUST, PLCC, OTD 

Established distribution network ý POS6 2 SICII, CUST, PLCC, OTD 
Know-how ofemploycesi FNC 1 3 SIC/I, CUST, PLCC, SERV 

Know-how of I FNC2 ,u er, ,N 0 su lier' r s 3 SIC/I, CUST, PLCC, SERV 
Know-how 

! 
offhaýnchisor sF C3 

Know-how of distributors I FNC4 SIM, PLCC 
Know-how of franchisees! FNC5 

Perception ofqualityjCULl 3 
Perception of service ý CUL2 3 SIM 

Ability to manage changel CUL3 3 SICII, CUST 
Abilitv to innovatei CUL4 SIC/I, CUST 

Team working abilitvý CUL51 3 
Participative management stylej CUL61 - __ 

Relevant strategic resources are highlighted. 

Relevant strategic resources: The data suggests that all resources, with the exception of 

'Trade secrets' (REGI), 'Licences' (REG3), 'Copyrights (REG5), 'Know-how of 

franchisors' (FNC3), and 'Know-how of franchisees' (FNC5) were identified as relevant 

strategic resources. Amongst the nineteen strategically relevant resources, thirteen were 

identified as critical contributors to at least one of the product/service attributes 

-preferred by PAS IS' customers. 

The importance of resources: The data in the exhibit also suggests that the four 

resources 'Value chain configuration' (POS5), 'Established distribution network'(POS6), 

'Know-how of employees' (FNCI), and 'Know-how of suppliers' (FNC2) are PASIS' 

most important strategic resources. This is because each of them was seen as an 

important contributor towards four product/service attributes. 
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The value of resources: Exhibit 40 surninarises all responses relating to the value of the 

relevant strategic resources. This part was also completed by four respondents. 

Exhibit 40: Assessing the value of strategic resources 

The data in the exhibit shows that only 'Product reputation' (POS2) is a resource that is 

scarce, not imitable and highly durable at the same time. Therefore, it appears to be 

PASIS' most valuable resource. The resource 'Finn reputation' (POS3) and the cultural 

resources (CULI-6) also appeared to be very valuable although there was some 

disagreement amongst respondents (The areas where disagreement was found amongst 

respondents are marked with the '-' sign). 'Know-how of employees' (FNC I) and 'Know- 

how of suppliers' (FNC2) were important and scarce strategic resources. However, 

respondents suggested that these resources were imitable and of low durability. 
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5.1.2.2.3. Strategic configuration from an activity-based perspective 

Exhibit 41 surnmarises PASIS' value chain. The overall value chain was constructed 

with the help of three respondents. At the functional level data as collected frorn all 

respondents. 

Exhibit 41: PASIS' value chain (1) 

Firm infrastructure 
all actn" suppolttlhý "1111'e 'hum (eeneral management, accounting & finance, planning, (ontrol. qualitY management) 

Human resource rnaTMLICTYICýIt 
afla, m itcý elated to etnph, ýmcw. oaiý, niý & pai-il 

Technology development L 

. 11 activities related to the development ol producis, services, processes. and softwore 
Procurement 

11a, twlýw, ciwcd to purchasinQ ý,, fpa; is, compwww, ,, 
4 

aw-als, -quipmew 
ý,,, hjnerl 

Inbound lopsucs Operations: systems Oulbound logi, tics Marketing & sales Scr, icc 
engineering, order support 

managcmcný assembly 

Critical activities and linkages are highlighted. 

Cr*t.. ical activities: The data sumi-narised in the exhibits shows that the activities 
'Technology development' (SA3), 'Operations' (PA2 - i. e. systems engineering, order 

management, and assembly), and 'Marketing & sales' (PA4) were identified as critical 

value chain activities. 

Only one of the critical activities was seen as an important contributor to the company's 

product/service attributes. This is the 'Operations activity' (PA2). It was seen as 
important for producing the attributes 'Systems integration capability and innovativeness 

of products' (SICA) and the 'Capability to customise products in particular to make them 

durable and fit for use under extreme conditions' (CUST). The critical activities 
'Technology development' (SA3) and 'Marketing & sales' (PA4) were not seen as 
important for a particular product/service attribute but as important for the business' 

success in general. 

Critical linkages: The exhibit also shows that the three links between 'Operations 

(systems engineering, order management, and assembly) and technology development' 

(LNKI), 'Marketing & sales and systerns engineering' (LNK2), and 'Marketing & sales 
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and technology development' (LNK3) were identified as PASIS' critical value chain 

linkages. 

The link between 'Operations (systems engineering, order management, and assembly) 

and technology development' (LNKI) was seen as important for producing the attributes 

'Systems integration capability and the innovativeness of products' (SIC/1) and 

'Capability to customise products in particular to make them durable and fit for use 

under extreme conditions' (CUST). The other two cntical linkages were seen as 

important only for the attribute 'Capability to customise products in particular to make 

them durable and fit for use under extreme conditions' (CUST). 

This exhibit shows the elements of the value chain, product/service attributes that they contribute to, and 
the resources associated with them. Shaded cells indicate critical value chain elements. 

Resources associated with the value chain: The data shown in Exhibit 42 suggests that 

several resources were associated with all critical activities and three non-critical 

activities. It shows that respondents associated the resources 'Patents' REG4 and 'Know- 

how of employees' (FNCI) with all critical activities, and that 'Registered designs' 

-(REG7) were associated with the activities 'Technology development' (SA3), and 

'Marketing & sales support' (PA4) only. The latter activity was also associated with 

'Product reputation' (POS2) and 'Firm reputation' (POS3), and the 'Operations' (PA2) 

activity was also associated with the resources 'Trademarks' (REG6) and 'Perception of 

service' (CUL2). No resources were associated with any of the critical linkages. The 

resources associated with non-critical activities were 'Know-how of employees' (FNC 1), 

'Perception of service'(CUL2), and'Established distribution network'(POS6). 
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5.1.2.3. The enterprise system's implementation and use 

EECS plc (PASIS' parent company) adopted the enterprise system for a number of 

reasons that were similar to that of Lift p1c. These include: 

" Overcoming of problems related to the legacy systems used in the division, 

in particular, the incompatibility of data formats used by these systems was 

perceived as a problem. The costs of maintaining these systems were also 

considered high. 

" The introduction of a single system infrastructure and standard processes 
in the whole division was expected lead to efficiency improvements in 

many of shared processes, e. g. procurement, logistics, etc. 

" The overcoming of Y2K problems, and 

" Further expected cost-savings. 

PASIS' R/3 system went live on I" October 1997 and the company did not encounter 
any severe problems during the system's implementation and its use. The cost related to 
the SAP R/3 installation added up to a total of approx. DEM 2m, comprising DEM 
1.2m for own personnel, DEM 0.3m for outside consultants, plus cost for training, hard 

and software and support (which were included in a levy charged by the division). 
Annual costs of running and maintaining the system relate to own staff plus a DEM 
0.4m annual levy charged by the division for related services that it provides. The 
business division's general manager was project champion for the entire SAP project. 

Approximately 72% of the company's employees had access rights to the system and 

were using it on a daily basis. The company purchased licences for all modules of the 
SAP R/3 core system, but because some modules were only used by EECS p1c's central 

service division, it was unclear whether all modules were actually being used. In 

'general, EECS plc's central IT/organisation services exercised a strong influence on the 

company' with regard to the design and use of the enterprise system. It was also unclear 
how many percent of the system's built-in functionality were actually used. PASIS 

maintained some online-links with selected suppliers, but no such links with customers 

existed. PASIS only used the SAP R/3 core enterprise solution and no add-on 

applications were used at the time of data collection. Some MS Office-based planning 

and control applications, e. g. MS Project were also used. 
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Exhibit 43: The main product delker) process and impact of BPR 

Code Processes followed for execution of ordersa BPR Impact 

,-Iik, -,,, ,, -I,, 1- , t'f-, ,,, q n, I rocoi % od in 
VKC I 

ordermanagement department 
2. Details of order are verified and checked against the initial 

PRC2 bid 
PRC3 13. Confirmation of order 
PRC4 ý4. Creation of materials requirements list 

ý 5. Setting up of new positions in MRP system (if either PRC5 : material or supplier are not already in the system) 
Partly automatic ordering 

PRC6 6. Ordering of materials (from warehouse/supliers) Order management more transparent 
But more data input required 

PRC7 
7a and b. Storing of materials in local warehouse until all 

i materials received. assembly of system 
PRC8 ý 8. Inspection/test running of system 

PRCý9 
9. Storing of products in warehouse until entire order 
complete 

PRC 10 10. Despatching of order to customer, invoicing 
" No standard processes defined for job shop production 

Exhibit 36 summarises the company's main product delivery process and the impact that 

business process re-engineering had on this process. Respondents argued that since the 

enterprise system was used, the ordering of materials was now automated and order 

management was more transparent. However, at the same tirne they argued that more 

data input was required since the enterprise system was used. It should also be noted 
that due to the very low volume product structure, processes are not very well defined, 

but rather, that they are very discretionary. 
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5.1.2.4. The enterprise system's impact 

5.1.2.4.1. Impact from a resource-based perspective 

Exhibit 44 summanses the data related to the impact of the enterprise system's use on 

PASIS' relevant strategic resources and dynamic capabilities. 

Exhibit 44: The impact of the ES on PASIS' strategic resources and capabilities 
Resource SAP RJ3 SAP Ri3 

Cude 
1]1 

Capabititles Cod 
impact I impact 

T., Je pi (. 1 ihilim ,f lh, ý --n, -1 it, 
Cun[TaCll RI 622 

... acquire and absorb knowledge, I. RN I+ 
Licences, REG3 

... make knowledge availablei LRN2 +, + 
Patents REG4 ... analysc knowledgeý LRN3 + 

Copyrights, REG5 
Trademarks REG61 

... collect and___ ument knowledgel LRN4 + 
ýInttrnal 

and ex ern-al integration of.. 
Registered designs, REG7 

... resourcesi' INTI + 
Data bases I POS I 

... processes F -IN-T2 T-+ 
Product reputation i POS2 

... technologies' INT3 + 
Finn rcputa onj POS3 + Reconfiguration and transformation abilities 
Social networks! POS4 + Ability to scan the environmend TRN 

Value chain cýtion, ý POS5 + Ability to evaluate markets and competitors 
j TRN2 

Established distribution netw, POS6 +, + Ab omplish reconfiguration and transformation TRN3 1 

Know-how ofemployees! FNCI 
Know-how ofsuppliers, FNC2 

KnoA-howoffranchisorsý FNC31 
Know-how of distributors . FNC4 F 

Know-how of franchiseesi FNC5 
Perception ofqualityl CUL I 
Perception of service 1ý CUL2 1 

Ability to manage chaingeý CUL3 
Abilirv to innovatei CUL4 

Team worlung abilityl CUL5 
Participative management stylej CUL61 

I. marks a positive impact, '(+)' means that there have not been any improvements yet but that 
improvements are expected soon. '(-)' marks a negative impact. Shaded cells indicate that a resource has 
been identified as strategically relevant. 

No changes were identified in the relationships between relevant strategic resources and 

the product/service attributes that they help producing. However, one respondent 

suggested that the resource 'Social networks' (POS4) had become less relevant recently 

and that it would continue to do so in future. The respondent explained that the resource 

was relevant for pitching for new contracts, but he argued that in future other factors are 

going to become more important, for instance the product price (product-life cycle costs 

-of the product). 

The data summarised in Exhibit 44 shows that both respondents who supplied data for 

this part of the analysis believed that the routine use of the SAP R/3 system has been 

beneficial for one strategic resource and two dynamic capabilities. These are 
'Established distribution network' (POS6), the capabilities 'Ability of the company to 

make knowledge available' (LRN2) and 'Internal and external integration of resources' 
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(INT1). 

The data also shows that the system's use has been identified once as having had a 

positive impact on the positional resources POS2-5, the capabilities related to learning 

in organisations (LRNI, LRN3-4) and the capabilities related to the integration of 

resources, processes, and technologies (INT2-3). 

The system's use was also identified as having had a negative effect for the company's 

abilities to manage change, to innovate, and to work in teams (CUL3-5). The negative 
impact on the 'Ability to manage change' (CUL3) and the 'Ability to innovate' (CUL4) 

for instance, came from the fact that now, changes to products, materials, and 

components always had to be updated in the system. This was seen as an obstacle 
because it often took substantial time, even for minor changes. 

Finally the negative impact of the system's use on 'Team working ability' (CUL5) related 

to the fact that tasks and responsibilities were now defined more clearly than before. It 

was argued that this led to a deterioration of team spirit and hence, it discouraged 

employees from working in teams. 
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5.1.2.4.2. Impact from an activity-based perspective 

The impact that the enterprise system had from an activity-based pci-spcctive is 

summarised in Exhibit 45. The data in the exhibit shows that tile system's usc had an 

impact on two of the company's three critical value chain activities. These are: 

'Operations: systerns engineering, order managernent, and assembly' (PA2), and 

'Marketing & sales' (PA4). This impact was mixed, i. e. positive as well as negative, flor 

both critical activities. An impact of the enterprise system's Lise on critical linkages was 

not identified. But the data in the exhibit shows that the system's use also had a positive 

impact on the support activities 'General management' (SAIA), 'Planning/control' 

(SA 1.3), and'Quality managernent'(SA 1.4). 

Exhibit 45: The impact of the ES on PASIS' , alue chain 

Firm infrastructure SA I 
General management SALI + 
Accounting & finance SA 1.2 
Planning/control 

_SA_I. 
3 + 

Quality management SA 1.4 + 
Others 

_SAI. 
5 

jiuman resource management SAI 

Z' Technology development SA3 
Procurement SA4 

FOthers SA5 
Inbound logistics PAI 
Operations: systems engineering, order management, assembly PA2 

' ýOutbound logistics PA3 
- - - - Marketing & sales support A 4 P 

Service PA5 
Others PA6 
Operations: Systems engineering to technology development LNKI 
'Marketing & sales to systems engineering LNK2 
Marketing & sales to techno1gy development LNK3 

Y marks a positive impact and '-' marks a negative impact. Shaded cells indicate critical value chain 
elements. 

As for the primary activities, the system's impact was mixed flor all activities. The 

positive impact carne from improvements to the planning and control processes wl III 

these activities. The negative Impact was acCOLInted for by the fact that far more data 

had to be keyed into the systern as before. As a result, data was sometimes missing troni 

the system, which led to regular system liold-ups. 
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5.1.2.5. Summary case study 2 

The case study's operational configuration: At the time of data collection PASIS Ltd 

developed and manufactured approximately 10 highly custornised in-train passenger 

information systems for high-speed trains p. a. It also produced a very small number of 

cash register systems for hospitals. Each system was developed and manufactured 

according to customer specifications, and from the reception of a customer order until 

completion, a typical project lasted approximately 3 years. PASIS' product structure can 

be characterised as 'very low volumes' and its process structure as 'jumbled flow' or 'job 

shop'. The strategic contribution of the company's manufacturing function could not 

clearly be identified but overall, it was seen as externally neutral (stage 2). 

The case stud3ýs strategic configuration: PASIS was positioned as a differentiator, 

offering leading-edge technology, customised according to a customer's requirements. 
The three product/service attributes that were most important to PASIS' customers were 
'Systems integration capability and the innovativeness of products' (SIC/I), the 

'Capability to customise products, in particular, to make them durable and fit for use 

under extreme conditions' (CUST), and 'Support/service and guaranteed functionality 

over the product's life-time'(SERV). 

The strategic resources 'Value chain configuration' (POS5), 'Established distribution 

network' (POS6), 'Know-how of employees' (FNCI), and 'Know-how of suppliers' 
(FNC2) appeared to be PASIS' most important strategic resources, as each of them was 

seen as an important contributor towards four product/service attributes. 'Product 

reputation' (POS2), 'Firm reputation' (POS3), and the cultural resources (CULI-6) 

appeared to be the company's most valuable resources. 

From an activity-based view, PASIS' value chain activities 'Technology development' 

(SA3), 'Operations' (PA2 - i. e. systems engineering, order management, and assembly), 

and 'Marketing & sales' (PA4) were identified as critical value chain activities. The links 

between 'Operations (systems engineering, order management, and assembly) and 

technology development' (LNK 1), 'Marketing & sales and systems engineering' (LNK2), 

and 'Marketing & sales and technology development' (LNK3) were identified as PASIS' 

critical value chain linkages. 

The enterprise systemis implementation and use: PASIS implemented a R/3 system, 
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which went live on I" October 1997. The company did not encounter any severe 

problems during the system's implementation and its use. Although the company's main 

product delivery process was not formalised (due to the low product volume and 

specificity of its products), one of the main process steps (PRC6) was streamlined using 

business process re-engineering as part of the enterprise system's implementation. 

Strategic impact of the enterprise system's use: Exhibit 46 summarises the strategic 

impact that the enterprise system's use had on PASIS at the time of data collection. It 

shows that from a resource-based perspective, a substantial positive impact can be 

observed on relevant strategic resources (POS3-6) and on dynamic capabilities (LRNI- 

4, INTI-3). However, at the same time a negative impact can be observed for three 

cultural resources (CUL3-5). Similarly, the exhibit shows that from an activity-based 

perspective the enterprise system had a mixed impact, i. e. positive and negative, on two 

critical activities (PA2, PA4). It also had a mixed impact on two primary activities 

(PAI, PA3), and a positive impact on the support activities SALI, SAI. 3, and SAIA 

This suggests that system's use had a substantial strategic impact on PASIS, but that this 

impact has not been completely beneficial for the company. 

Exhibit 46: Summary of the enterprise system's strategic impact on PASIS 

Relev. strat. resources/dyn. capab. 
POS3-6, CUL3-5 (negative) 

Enterprise system use 

LRN 1-4, TNT 1 -3 

Value chain activities/linkages 
PA2 (+, -), PA4 (+, -) 

Enterprise SA 1.1, SA 1.3 -1.4, PA I (+, -), PA3 
system impact 
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5.1.3. Case studies 3 and 5- SCRECO 

5.1.3.1. The case studies' operational configuration 

Product and process structures: Case studies 3 and 5 were Cal-riCd OLIt in SCRET'N 

COMPANY (SCRECO). The company's main product line consisted oflugh-contrast 

and high-resolution greyscale monitors for inedical, industrial and military use. All of' 
the its core products were completely developed and inanutactured in-house. Apart from 

these monitors, SCRECO also produced office-type CRT monitors and industrial-type 

monitors (greyscale and colour) that are resistant to dust and splashing water. SCRFCO 

also sold LCD/TFT monitors for office and industrial use, computer printers, mice and 

keyboards (these products were OEM products). SCRECO's manufactured 5,000 ofthe 

10,000 units sold annually. Its product structure can be characterised as 'few major 

products - high volume'. Monitors were produced and tested in a factory that uscd a 
'connected line' production process (assembly line). The company usually nin large 

batches to customer order but it also produced the most frequently ordered products on 

stock accordino to sales forecasts. Exhibit 47 sunimarises the company's inam prodLICt I 
delivery process. 

Exhibit 47: The main product delkery process 

Code Processes followed for execution of orders 
PRCI I. Order is placed by a regional-sales office and received in order centre 
PRC2 2. Data input 
PRC3 

. 
3_. Checking of order against product database 

PRC4 4. Order execution from stocks in warehouse/if product not on stock - scheduling of production 
PRC5 5. Assernblv and testing 
PRC6 6. Despatching of products 
Pk7 7. Sending of invoice and invoice management 

gic role of the operations function: The data regarding the strategic role of' The stratec I 
SCRECO's operations function is summarised in Exhibit 48. For each of the itenis 

shown in the exhibit the data represents the average of tile responses given. The value at 
the bottorn represents the surn of all ratings divided by the number of ratings. 

Respondents argued that some of SCRECO's competitive advantage was based on the 

capabilities of its manufacturing function (stage 4). It was also argued that 

management's objectives for the function related to 'planning and developing Of U111(lUe 

manufacturing capabilities'. This also points towards a stage 4 role of this function. The 

focus of improvement efforts in SCRECO's operations I unction was not clear and 
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therefore, a stage could not be assigned to the company for this question. The operations 
function's objectives are clearly derived from the business' overall strategy (stage 3) but 

changes to process technologies were only triggered by changes in products (stage 2). 

Also, respondents argued that product technology was far more important than process 

technology (stage 1), but at the same tune SCRECO's manufacturing process technology I -- 
was highly specific to its prodLICts and primarily developed in-house (stage 4). Overall, 

the value at the bottom of the exhibit suggests that the contribLition of SCRECO's 
I 

operations function can be seen as stage 3 (intemally supportive). 

Exhibit 48: Strategic role of SCRECO's operations function 

1. Mariagemen rceptions of the contribution of the function 
2. Mangement objectives for manufacturing function 4 
3. Focus of improvement efforts N/A 
4. Interaction of manufacturing function with business strategy_ 
5. By what are changes in process technology usually triggered'? 

3 
2.5 

6. Importance of the product as compared to the process technology? I 
7. Manufacturing process technology 4 
8. Objectives 3 
Average rating (sum of ratings / number of ratings) 3.1 
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5.1.3.2. The case study's strategic confliguration 

5.1.3.2.1. Product/service attributes preferred by SCREICO's customers 

Exhibit 49 summarises the data related to the product/service attributes that SCRFCO's 

respondents identified as Important. The data in the exhibit shows that SCRECO's two 

most important attributes are the 'Quality 01' picture, Ill particular contrast and 

brightness' (PQ) and 'Mean-tirne between failures' (MTBF). Both were identified as 

order-winners by all four respondents who provided data to this part of'the analysis. Tile 

first attribute is innovation-based, although it is referred to as 'quality of picture'. This is 

because a combination of both high contrast and a high range of brightness are two main 

attributes that make up the quality of the picture displayed oil a monitor. But, achieving I 
a corribination of high contrast and a high range of brightness is not a matter ol' 

producing product quality but one of being innovative because it requires the 

development of leading-edge video arnplifiers and control units. 'Meall-tillie between 

failures' (MTBF) was the attribute related to product quality. 

Exhibit 49: SCRECO's most important product/service attributes: summary. 

I. QUal itv of picture, in particular contrast and brightness 
2. Stable picture 

I'Q 
STA I 

4x OW, 
2xOW 

I 
5 

3. Mean-time between failures NIT11F 4x OW I 
ý4. Prod. /finn reputation RE P 2x OW 3 
5. Guaranteed %wrld-widc service I (AN NN s 2x OW 4 
6. In-tinic dcliým & timc-to-markct I FFD D 7 
7. High guaranteed minimurn levels for brightness, contrast, and resolution I (". N 11, 2xD 6 
8. Product price p 1, D 7 

'OW' stands for order-winner and 'D' stands for disqualifier 

'Product and firrn reputation' (REP) was also identified as an important attribute. It was 

identified as an order winner by two respondents. 'Guaranteed world-wide service' 

(GWSS) and 'Stable picture' (STA) were also identified twice as order-willners but they 

were ranked lower as they were given lower priorities by respondents. Tile attributes 

'High guaranteed minimum levels for brightness, contrast, and resolution' (HGML), 'In- 

time delivery' (ITD), and 'Product price' (PP) were tile least important product/service 

attributes. None of thern was identified as being oforder-winning importance. 
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5.1.3.2.2. Strategic configuration from a resource-based perspective 

The data relating to relevant strategic resources and their role I'm producing 

product/service attributes was collected from flour respondents in three interviews (one 

interview was carried out with two respondents at the same time). The responses ai-c 

summarised in Exhibit 50. 

Exhibit 50: Resources and the prod uct/service attributes that they contribute to 

identified as Resoorce Codle 
# of times, 

re evant ... contributes to which PSAT(s)? 

Frade Secrets REG 1' 2 
Contracts REGY2! 3 PQ 
Licences REG3 12 PQ, STA 

Patents REG4 13 PQ, STA 
t_s_ R EG5 

Trademarks RFG6 1I 

Registered designs REG7 1 

Data bases POSI PQ 
Product reputation POS2 13 PQ, REP, IIGML 

Firin reputation POS3 13 PQ, REP, HGML 
Social networks POS4 1 

.3 
Value chain configuration POS51 PQ, ITD 

Established distribution network POS61 GWWS, ITD 
Kno%%-how ofemploýees FNCI 1 3 PQ, STA, MTBF, HCJML 

Know-how of'suppliers FNC21 3 PQ, STA, MTHF, HGNIL 
Know-how of franchisors FNC3 
Know-how of distributors FNC41 2 
Know-how offranchisees FNC51 

Perception of'quality CULII 3 PQ 
Perception ofservice CUL21 3 GWWS 

Abilitv to manage change CUL31 2 
Ability to innovate CUL4 F2 

Tearn worki, g ability CUL51 3 
Participaln e management stN le CUL61 

Relevant strategic resources are highlighted. 

Relevant strategic resources: The data in the exhibit shows that all resources except 
'Copyrights' (REG-5), 'Registered designs' (REG7), 'Know-how of franclilsors' (FNC3) 

and 'Know-how of franchisees' (FNC5) were identified as relevant. Amongst those 

resources that were identified as relevant, ten were identified as relevant in all three 

interviews. Eight resources were identified as relevant twice and two resources were 

identified as strateal g cally relevant once. I 

The most important resources: The data in tile exhibit also shows that two resources, i. e. 

'Know-how of employees' (FNC I) and 'Know-how of' suppliers' (FNC2), were critical 

for producing four of the product/service attributes, suggesting that they may be 

SCRECO's most important resources. This was followed by 'Product reputation' (POS2) 

and 'Firm reputation' (POS3), which were each identified as contributing towards three 

product/service attributes. 
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The value of resources: The results of the value test are summarised in Fxhibit 5 1. The 

responses shown in the exhibit suggest that five resources appear to be particularly 

valuable. These are 'Trademarks' (REG6), 'Product reputation' (POS2) and 'Firin 

reputation' (POS3), the 'Know-how of employees' (FNCI) and the 'Know-how of' 

suppliers' (FNC2). The data also suggests that the resource 'Istablislied distribution 

network' (POS6) appears to be least valuable since it is neither scarce, nor was it 

imitable or durable, and because it would only require a relatively short period oftime it' 

it had to be rebuilt from scratch. 

Exhibit 51: Assessing the value of strategic resources 
Resourcel Code I Scarce I Inaltable j DunUll Time necessary to rebuild it (years) 

Trade Secrets I REG Iý I 
1 

Contracts REG2 y v 1 1.5 1-3 (due to Ichnological requirements) 
Licences REGI (but o esser un ortan e 

Patentsi REG4 possible 2.5 3-5 
Copyrightsi REG5 

Trademarks: REG6 Y 
Registered designs i REG7 

difficult 3 >10 

Data bases ý POSI 
Product reputationi POS2 y difficult 2.5 15 

Firm reputationý POS3 Y difficult 2.5 5 
Social net%%orks: POS4 Y Y 2 3-5 

Value chain confiýlirationý POS5 
Established distribution networkI POS6 IY Y 1 1-2 

Kno%N-how ofemployecsý FNCI Y ri 2 2-5 but dependent on prcvious kno;. -how j 

Kno%%-how, of suppliers, ý FNC2 Y n 2 2-5 but dependent on previous know-ho: w:: ý 

Know-how of franchisors F FNC3 1 
Know-how, ofdistributorsi FNC4 
Know-hwA of franchiscesl FNC5 

Perception of quality i CULI Y possible 1 2-5 
Perceptio ofservicclý CUL2 1 2-5 

Ability to manage chanize I CUL3 
Abihtý to innovate: CUL4 

- Team working abilityý CUL5 Y Y 2 Depends on people, but very short 
Participati%c management style' CUL6 

T in the durability column indicates low, T medium, and T indicates high durability. Relevant strategic 
resources are highlighted. 
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5.1.3.2.3. Strategic configuration froin an activity-based perspective 

SCRECO's value chain is suniniarised in Exhibit 52. The overall analysis was carried 

out with the help of the busineSS unit's gencral manager. At the I'MICtIO11al level it wits 

completed with the help of all other respondents. 

Exhibit 52: SCRECO's value chain (1) 

Firm infrastructurc 
all acriv supportiný, entire chain (general manaý'ement. accountinz & finance. planning, i-ontred qualin, manavement 

11timan rcsourcc manapono i it 

'111 ,, 11, Ile,, 1,1"'Ied I 11,1mment /'ý ... 
I 1"'c 'k T 

all acin ities relamito the Ilevelopment ofproziucts. services, procvsýes. anci vwiýarc 
Procurcment 

11/ ,, 111, 
iw, 

'Clat"d I" pla, hasing pat is, , ""Iflonent". IWIJ "Wh" I'd, 1,111rJ)"11 W "I,,, hVh II 
Inbound logistics Operations Outbound logistics Marketing & sales Scrý E' 

2 

Critical elements are highlighted. 

Critical activities: The exhibit shows that the activities 'Technology development' 

(SA3), 'Planning/control' (SA 1.3), and 'Quality management' (SA 1.4) were identi fied as 

critical. These activities are all support activities. Two of thern, i. e. 'Technology 

development' (SA3) and 'Quality management' (SAI. 3) were identified as important 

contributors to the attributes 'Quality of picture... ' (PQ) and 'Meall-tirne between 

failures' (MTBF). The critical activity 'Planning/control' (SAI. 3) was identified as 

critical for the business' success in general. 

Critical linkages: The exhibit also shows that respondents identified three linkages as 

critical. These are the linkages between: 

0 Technology development and operations'(LNKI) 

0 'Outbound logistics and the customcr' (LNK2), and 

0 'Service function and custorner' (LNK3). 

The first one, i. e. the link between 'Technology development and operations' (LNK I) 

was seen as critical for producing the two attributes 'Quality of' picture... ' (PQ) and 

'Stable picture' (STA). The link between 'Outbound logistics and the customer' (LNK2) 
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was seen as an important contributor towards Iii-tinle deli%, cry' (ITD), and the link 

between 'Service function and customer' (LNK3) was identified as contributing towai-ds 

the attribute 'Guaranteed world-wide service'(GWSS). 

Exhibit 53: SCRECO's value chain (2) 
I Imprtant for which I 

Activities/Critical liWmges between ... and Code Critical? FSAT(s)? 
____R"O!! rc! wdMýd 

Firm intrastructure SAI PON' 1, POS S 
SA II 

Accounting & finance SA 1,2 
PlanninL, ý control ý SAI. 3 y 

Z: Quality manaýement SAI. 4 L--Y-- 
- 

Q. MTBF L---P 
---- 

I POS2, POS3. CULI. CUI-2. FNCI, REGI 
Others SAI. 5 

Human resource manatzement I SA2 1 
, Technologycle, elopmetu I Sýi yI PQ, MTBF I REGIREG4. FNCI, UL3, CULS, POS2 I 

Procurement i SA4 
Others SA5 
Inbound lovistics PAI 

PAI Operations 
_CULI, 

CUL2, PoS2. REG3, FNCI. I-'NC2 
Outbound loiznstics PA3 

- 
. MarketmL & sales PA4 Cl, CUI-2, CUL, 5 OS6. FN P, 

E Service A LA5ý - JOS2 
Others 'A'5 

- PA5 
4 Technolop de%clopment and operations LNKI y PQ. STA FNC 1, CUL I 

Outbound lovistics and customer LNK2 y D IT POS6 
Ser, 'ice tunction and customer LNK3 y 

W G ;WS CUL2 
_ 

This exhibit shows the elements of the value chain, producuservice attributes that they contribute to, and 
the resources associated with them. Shaded cells indicate critical value chain elements. 

Resources associated ývith the value chain: Respondents also associated a number of 

resources with critical elements of SCRECO's value chain. This is surrimariscd in 
Exhibit 53. 

The data in the exhibit shows that the two critical activities 'Technology development' 

(SA3) and 'Quality management' (SAI. 4) were both associated with a wide range of' 

resources. The critical activity, i. e. 'Planning/control' (SA1.3) was not associated with 

any particular resource. 

Associations could also be observed for SCRECO between all critical linkages oil the 

one hand and relevant strategic resources on the other hand. Also, sorne of the non- 

critical elements of SCRECO's value chain were associated with a number its relevant 

strategic resources. In particular, the resources 'Know-how of employees' (FNCI), 

'Product reputation' (POS2), and the cultural resources 'Perception of quality' (CULI) 

and 'Perception of service' (CUL2), were associated with the elements of SCRFCO's the 

value chain. 
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5.1.3.3. The enterprise systems' implementation and use 

SCRECO installed the mainframe-based enterprise system SAP R/2 in 1994, when the 

company was a highly independent business unit of one of EECS p1c's divisions. In the 

present study, the examination of this system implementation and its strategic impact is 

referred to as case study 3. SCRECO implemented the system in its own responsibility 

without major intervention from divisional management. Respondents suggested that 

routine use of R/2 was reached relatively late, after 6-12 months. It was argued, that this 

was due to the learning process involved. 

In 1996/97 EECS plc restructured some of its activities and as a result SCRECO's was 
integrated into a different business division. Although much of SCRECO's 

independence was preserved, management of the new division exercised a higher 

influence over its businesses' decisions. One of the objectives of the new business 

division's management was the introduction of a single enterprise system infrastructure 

across the entire division. Therefore it adopted the R/3 system. 

Because SCRECO already had substantial experience with implementing an enterprise 

system, the R/3 system was installed very fast and without any major problems. This 

implementation and the examination of its strategic impact will be referred to as case 

study 5. The R/3 implementation stayed within budget and the system went live in April 

1999. The company spent approximately DEM 1.5m on this implementation. This was 

made up of cost for external consultants (DEM 0.5m), own manpower (DEM 0.6m) and 

a levy charged by the division for providing services related to the enterprise system 
(DEM 0.4m). SCRECO did not encounter any major disruptions during or after the 

system was implemented. 

Only half of SCRECO's employees had access rights to the enterprise system. As with 

the other businesses of EECS p1c, licences for all modules of the SAP R/2 and R/3 core 

systems were purchased, but not all modules were used within the business unit. It was 

unclear how many percent of the system's built-in functionality were actually used. 
Similar to PASIS, SCRECO maintained a number of online-links with selected 

suppliers, but no such links with customers existed. SCRECO did not use any add-on 

applications at the time of data collection. Some MS Office-based applications were 

also used in the business for planning and control purposes. 
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As described before, this business process was not changed as part of the company's R/3 

implementation as these had already been re-engineered as part of the R/2 adoption. 
Unfortunately, no respondents were available for describing the impact of business 

process re-engineering as part of the SAP R/2 implementation in 1994. 
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5.1.3.4. The enterprise system's impact - case studý, 3 

5.1.3.4.1. Impact from a resource-based perspective 

Exhibit 54 summarises the impact that the R/2 system had on relevant strategic 

resources and dynamic capabilities in case study 3. 

Exhibit 54: The impact of the ES on SCRECO's strategic resources and capabilities 

and external inteLration of 

LRN4 

rcsourccs_ IN III+ 
IN I 2F + 

-- F- 
-technolope- 

IN II 
ngurAtion and Iran sformatio it abilities 

Abthtý it) scan the crivironnicrit I RN 
Ability to o-aluate markets and competitors I RN 

12 

Ability to accomplish reconfiguration and transformation I'RN3 

Y marks a positive impact. Shaded cells indicate resources that were identified as strategically relevant. 

Two respondents pointed out that the strategic resource 'Databases' (POS I) has beconie 

increasingly important and that it would continue to do so in future. There were no other 

changes in the relationships between strategic resources and product/service attributes. 

The data in Exhibit 54 suggests a positive impact of the R/2 system on sorne of' Zý 
SCRECO's resources and dynarnic capabilities. It shows that the main areas of' impact 

were positional resources, one cultural resource and the two groups of dynamic 

capabilities related to integration and trans fo ri-nati on. 

Amongst the positional resources where a positive impact could be found were 'Data 

bases' (POSI), 'Social networks' (POS4), 'Value chain coil 1-i gurat loll' (POS5), and tile 

'Established distribution network' (POS6). The cultural resource where R/2 was 

identified as having had a beneficial impact was the 'Ability to manage change' (CUI-4). 

It should be noted, however, that the enterprise systern's use only had an impact oil tile 

business' 'Ability to implement technicwl change' (CUI-3), i. e. change related to products 

and processes, but that the employees' attitudes towards change were not affected. The 
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dynamic capabilities on which the RJ2's use had a positive impact, were the capabilities 

related to the integration of '... resources' (INTI) and '-processes' (INT2), and the 

'Ability to accomplish reconfiguration and transformation' (TRN3). 
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5.1.3.4.2. Impact from an activity-based perspective 

Exhibit 55 surninarises the responses in relation to the Impact of' the clitcl-prise "vStelli 

R/2 on SCRECO's value chain. 

Exhibit 55: The impact of the ES on SCRECO's value chain 
II act Activities/Critical linkages between ... and d 
.- 

IýP 
Firm infra, ýtnjcfure SA I 

General management SA 1.1 
_ Accounting & finance SA 1.2 

Planning/control SA 1.3 + 
Quality management SA 1.4 + 
Others SA 1.5 

II urnan resource management SA2 
Technology development SA3 
Procurement SA4 

iOthers SA5 

gistics PAI + 
;E Operations PA2 + 

Outbound logistics PA3 
Marketing & sales support PA4 

ýService PA5 
Others ý " PA6 + f 
Te clnologgvy development and operations LNKI 
Outbound logistics and customer LNK2 
Service function and customer LNK3 

Y marks a positive impact. Shaded cells indicate critical value chain elements. 

The data in the exhibit shows that this impact was clearly positive. This is consistent 

with the responses given as part of the resource-based analysis where it was pointed out 

that the systems use had a positive impact on the resource 'Value chain configuration' 

(POS5). 

A positive impact can be found for two of SCRECO's critical activities, i. e. 'Planning 

and control' (SAI. 3) and 'Quality management' (SAI. 4), but none of' the business' 

critical linkages appeared to be affected by the SySteIII'S Use. A positive impact can also 

be found for four non-critical activities. These are 'General management' (SALI), 

'Inbound logistics' (PAI), 'Operations' (PA2), and 'Others/order management and 

production planning'(PA5). 
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5.1.3.5. The enterprise system's impact - case study 5 

5.1.3.5.1. Impact from a resource-based perspective 

The data shown in Exhibit 56 summarises tile impact of' using SAP R/3 (case study 5) 

on SCRECO's relevant strategic resources and its dynamic capabilities. 

Exhibit 56: The impact of the ES on SCRECO's strategic resources and capabilities 

Resources Code 

Frade See cts RFG I 

SAP R/3 

&t 
Capabilities Codej 

SAP 4ý3 

Im act 
Ahi_lli! ý (if (lie company unit it% cuiplo%ves to ... 

Contracts: REG2 

LICencesi REG3 
acquire and akorh knmk icc 

juake kno, lcdýe a%inl.: 

'I'Ic RNI J 

L RN2 
Patents' REG4 anak, c know leduc _ l LRN3 

Copyrightsý REGS 

Trademarksl REG6 
colicct and document kno"Icdý, 

Internalund external integration of ... 
Registered clcsignsý REW 

r FIN _T 
Data basesl POS I + pro INT2 

Product rcputationt POS, techoolople, INT3 
Firm rcputa I ioný 1`0; 

ý3 
lReconfiguration and transt nrination abilities 

Social nctworksý POS4 + Abilov to hcall tile ell% ....... l'o, TRN 
Value chain configurationj POS5 Abilitv to exaluate markets and N2 F 

E 

Established distribution nctworký POS6 + Ability to accomplish 

reconfigUration and transtornialion TI Know-how of employces FNC I 

Know-how ofsuppliersl FNC2 

Kno, A -how of franchisorsi FNC3 

Know-how ofdistributorsl FNC41 

Know-how of firanchiscesi FNC5 

Perception ol'qualiry; CUL I 

Perception of service CUL2 ý 

Ability to manage chan c CUL3 tech. chng. 
Abilitv to innovate CUL4 

iCUL5 
ylcý CUL6 

Y marks a positive impact, '-' marks a negative impact, and '(+)' means that improvements are expected 
soon. Shaded cells indicate resources that were identified as strat", ically relevant. 

As for SCRECO's dynamic capabilities, no impact can be found flor the R/3 upgrade. 

But as for relevant strategic resources, a picture similar to that of' case study 3 can be 

drawn. That is, an impact on the positional resources 'Data bases' (POSI), 'Social 

networks' (POS4), 'Established distribution network' (POS6), and on the cuitural 

resource 'Ability to manage change' (CUL4) can be found. This impact was positive, 

except for the resource 'Value chain configuration' (POS5), wlicre the impact ofthe R/3 

upgrade was negative. This is described in more (Ictail as part of the discussion of tile 

activity-based perspective. 
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5.1.3.5.2. Impact from an activity-based perspective 

The data summarised in Exhibit 57 shows the impact that the R/3 upgrade had on 

SCRECO's value chain. 

Exhibit 57: The impact of the ES on SCRECO's value chain 

Activities/Critical linkages between ... and 
_ 

i Code_ ! mpjct_R/3 
Firm infrastructure_______ 

_ __ ___ General rnanagernent_________ 

SA I 

_SA 
I-I 

Accounting & finance SA - 
Planning/control SA 1.3 

Quality management SA 1.4 
Others SA 1.5 

II uman resource management SA2 

Technology development SA3 

Procurement SA4_ 
__ - 

Others 
_SA5 Inbound logistics PAI - 

Operations PA2 - 
Outbound logistics PA3 

Marketiný & sales support PA4 + 
A Service PA5 

Others 
_PA6 

+ 
Technology development and oRerations LNKI 

Outbound logistics and customer LNK2 

Service function and customer LNK3 

Y marks a positive impact, and '-' inarks a negative impact. Shaded cells indicate critical value chain 
elements. 

The data suggests that the use of SAP R/3) appears to have had a predominantly negative 

impact on SCRECO's value chain, althoti-gh for its critical activities tile impact was 

inixed, i. e. positive and negative. This supports the statement inade in relation to the 

resource 'Value chain configuration' (POS5). 

A mixed impact can be found for the two critical activities 'I'lanning/control' (SA1.3) 

and 'Quality management' (SA 1.4), and the impact on SCRECO's third critical activity, 

i. e. Technology management' (SA3), was lound to be ncgative. This negative impact 

did not directly relate to tile system's use itself but to simultaneous changes in tile 

division's central procurement processes. These changes led to the slowing clown of' tile 

process of' purchasing parts and materials flor prototype development and testing. A 

positive impact is expected in the Iliture t'()i- file [Inkage between SURFCO's 'servIce 

fLlIlCtIOll and tile customer' (LNK3) once FDI Interfaces with large customers were 
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installed. It was suggested that such EDI links would be useful for the maintenance of 
SCRECO's products, as engineers could carry out online status checks instead of having 

to do on-site inspections. 

The exhibit also shows that an impact of the system's use can be found for a number of 

non-critical activities of the value chain. For instance, a positive impact of using R/3 can 
be found for three value chain activities. These are, 'General management' (SAIA), 

'Marketing & sales' (PA 4), and 'Order management and production planning' (PA5). 

Non-critical activities, where R/3's use had a negative impact were 'Procurement' (SA4), 

'Inbound logistics' (PA 1), and 'Operations' (PA2). 
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5.1.3.6. Summary case studies 3 and 5 

The case studies' operational configuration: Two case studies were carried out in 

SCRECO. Case study 3 investigated the implementation of an SAP R/2 enterprise 

system in the company, and case study 5 investigated the upgrade of this system to SAP 

R/3. 

SCRECO's main product line consisted of high-contrast and high-resolution greyscale 

monitors for medical, industrial and military use. SCRECO also produced office-type 

CRT monitors and industrial-type monitors (greyscale and colour) that are resistant to 

dust and splashing water. The company manufactured 5,000 of the 10,000 units sold p. a. 

Its product structure can be characterised as 'few major products - high volume' and its 

process structure as 'connected line' or 'assembly line'. The contribution of the 

company's manufacturing function can be classified as 'externally supportive' (stage 4). 

The case studies' strategic configuration: SCRECO was positioned as a differentiator 

that sells high-end products (high quality and leading edge technology). The two most 

important attributes preferred by its customers were 'Quality of picture, in particular 

contrast and brightness' (PQ) and 'Mean-time between failures' (MTBF). These were 

followed by'Product and firm reputation' (REP). 

The strategic resources 'Know-how of employees' (FNCI), 'Kno, ý-how of suppliers' 
(FNC2), 'Product reputation' (POS2), and 'Firm reputation' (POS3) appeared to be 

SCRECO's most important resources, and the five resources Trademarks' (REG6), 

'Product reputation' (POS2), 'Finn reputation' (POS3), 'Know-how of employees' 
(FNC 1), and 'Know-how of suppliers' (FNC2) appear to be SCRECO's most valuable 

resources. 

From an activity-based perspective, the activities Technology development! (SA3), 

"Planning/control'(SAI. 3), and'Quality management' (SA 1.4) were identified as critical, 

as were the linkages between 'Technology development and operations' (LNKI), 

'Outbound logistics and the customer' (LNK2), and 'Service function and customer' 
(LNK3). 

The enteMrise systems' implementation and use: SCRECO installed the mainframe- 
based enterprise system SAP R/2 in 1994. As part of this implementation, the company's 
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main product delivery process was streamlined. However, a detailed analysis of the 
impact of business process re-engineering on the main product delivery process could 

not be carried out. Due the learning process involved respondents suggested that routine 

use of R/2 was only reached relatively late, after 6-12 months of going live. The 

company's upgrade to R/3 went live in April 1999 and no major disruptions were 

encountered during or after the system upgrade. The company's main product delivery 

process was not changed as part of this upgrade. 

Strategic impact of the enteEprise system's use: Exhibit 58 summarises the strategic 
impact that the R/2 enterprise system's use had on SCRECO (case study 3). It illustrates 

that from a resource-based perspective, a positive impact was observed on relevant 

strategic resources (POSI, POS4-6, and CUU) and on dynamic capabilities (INTI-2, 

and TRN3). Similarly, the exhibit shows that from an activity-based perspective the R/2 

enterprise system had a positive impact on two critical activities (SA1.3-1.4). It also had 

a positive impact on four other primary and support activities (SAIA, PAI-2, and PA6), 

suggesting that the R/2 system's use had been strategically beneficial for the company. 

Exhibit 58: Summary or the R/2 enterprise system's strategic Impact on SCRECO 

Enterprise system use 

Enterpris 
system impact 

Relev. strat. resources/dyn. capab. 
- POS 1, POS4-6, CUL3 

INT 1 -2, TRN3 

Value chain activities/linkages 
- SAI. 3-1.4 

SA 1.1, PA 1 -2, PA6 

Exhibit 59 summarises the strategic impact of the R/3 enterprise system upgrade (case 

study 5). It shows that from a resource-based perspective, a positive impact can be 

observed for four relevant strategic resources (POS I, POS4, POS6, and CUU) but not 
for dynamic capabilities. Also, a negative impact of the system's use was found on one 

activity (POS5). From an activity-based perspective, the exhibit shows that the upgrade 

to R/3 had a mixed impact on two critical activities (SAI. 3-1.4), a negative impact on 

one critical activity (SA3), and that it is expected to have a positive impact on one 

critical linkage (LNK3). A positive impact was also observed for three other value chain 

activities (SA 1.1, PA4, and PA6). However, we can also find a negative impact on three 

other activities (SA4, and PAI-2). This suggests that the upgrade of the R/2 system to 
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R/3 has had some positive strategic impact, but that there were also some areas of a 

negative impact. 

Exhibit 59: Summary of the R/3 enterprise system's strategic impact on SCRECO 

Relev. strat. resources/dyn. capab. 
POSI, POS4, POS5 (negative), 

POS6, CUL3 

Enterprise system use 
Value chain activities/linkages 

- SAI. 3-1.4 (+, -), SM (negative), LNK3 
Enterprise - SA 1.1, SM (negative), PA 1 -2 (negative), E::: > 

system impact PA4, PA6 
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5.1.4. Case study 4- INDUCO 

5.1.4.1. The case study's operational configuration 

Product and process structures: Case study 4 was carried out in INDUSTRIAL 

COMPUTERS LTD (INDUCO). The company developed and manufactured modular 

industrial microcomputer systerns (IMCs) and the number of modular components that 

these computers are made of, e. g. modules that carry CPU, memory, data storage, 

graphics interface, LAN interface, and 1/0 interfaces. IMCs were offered as standard 

solutions but they were also offered as custormsed solutions in large volumes. INDUCO 

acts primarily as a product development and sales unit. Production was outsourced 

completely to another unit (PRODCO), which also produced for other businesses of 

EECS p1c. 40% of the 29,000 units produced by PRODCO were produced for INDUCO. 

Its production process structure can be described as 'assembly line/close to continuous 

flow' and its product structure as 'high volume - high standardisation'. Exhibit 60 

summarises INDUCO's main product deliver process. 

Exhibit 60: The main product delivery process 

PRC Ii1. Regional sales otEces send a customer order via EDI (sales offices have a 

PRC3 ': 3. Warehouse is checked for stocks of the ordered product 
PRC4 ý3. a. I fproduct on stock, con firmati on of despatch date. 
PRC5 '3. b. Ifnot7 Creation ofa production order/slot in production schedule 
PR C6 Dcfjmýroduction requirements 
PRC7 Ordering ot'niaterials/parts required 
PRC8 Delivery ofmaterials/parts by suppliers, inbound inspection, trans2ortation of material to warehouse 
PRC9 ProductiouvasSCmbly, storing of finished products in warehouse 

PRCIO 14. Confirmation ot'despatch date, creation oforder documentation 
IIRCI 1 5. Dest)a(chia oforder. delivm. invoicinu 

The strategic role of the operations function: The data regarding the strategic role of 

INDUCO's operations function is summarised in Exhibit 61. For each of the items 

shown in the exhibit the data represents the average of the responses given. The value at 

the bottom represents the surn of all ratings divided by the number of ratings. 

It was argued that the function's contribution is defined in the business' strategy and 

subsequently, that management objectives for the operations function were derived from 

it (stage 3). The focus of improvement efforts in this function was on structural and 

infrastructural issues, it tended to be cross-functional/integrated and sometimes they 

involve suppliers and custorners (stage 4). As for the function's objectives, it was argued 

that they are clearly derived froin the business' overall strategy (stage 3). But at the sarne 
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time, respondents also argued that changes in process technologies were only triggered 

by changes in capacity and products (stages I and 2). Product and process technology 

appeared equally important (stage 4). INDUCO's/PRODCO's manufacturing process 

technologies were standard and usually purchased from outside (stage 1). This suggests 

that operational improvements that the system triggers in INDUCO's/PRODCO's 

operations function will become strategically effective and hence, they should translate 

into a strategically relevant impact. Overall, the data summarised in Exhibit 61 suggests 

that the contribution of INDUCO's operations function could be classified as stage 3 

(internally supportive). 

Exhibit 61: Strategic role of INDUCO's operations function 

CS4 
I. Management's perceptions of the contribution of the function 3 
2. Mangement objectives for manufacturing function 3 
3. Focus of improvement efforts 4 
4. Interaction of manufacturing function with business strategy 3 
5. By what are changes in process technology usually triggered? 2.5 
6. Importance of the product as compared to the process technology'? 4 
7. Manufacturing process technology 1 
8. Objectives 3 
Average rating (sum of ratings / number of ratings) 3.4 
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5.1.4.2. The case study's strategic configuration 

5.1.4.2.1. Product/service attributes preferred by INDUCO's customers 

Exhibit 62 surnmarises the responses relating to Industrial Computers Ltd's (INDUCO)'s 

product/service attributes. This infon-nation was collected from four respondents. 

Exhibit 62: INDUCO's most important product/service attributes: summarv 
Fi---uC-I- -, ...... ... . ------ - --- rod t/service attributes I Code -1--9ummary 
1. Customizing capability (ditficult combination oftechnical specs) - leading cdge 
tcchnoloý, y 

CUST 3x OW 

- 

2 

2. Product quality (mean-time between failures & first-pass-yield) 
__PQ 

4xOW 1 
3. Ability to deliver at-the agreed date of delivery (on-time-time delivery) 
3. Product rice 

OTD 
PP-_ 

2 x_OW, Q 
OW, Q 

4 
5 

4. Critical size of firm (available manpower) SIZ Ow, Q 5 
5. References from other customers REF Q 7 

6. Technical know-how of company KIIC Q 7 
7. Long life span of product and long-term availability LAP 3x OW 2 

'OW' stands for order-winner, and 'Q' stands for qualifier. 

The data in the exhibit shows that 'Product quality' (PQ) was identified as fNDUCO's 

most important product/service attribute. This was followed by the company's 

'Customising capability' (CUST) and 'Long life-span of the products and long-term 

availability' (LAP). 'Customising capability' (CUST) is an important attribute for the 

following reason. The industrial microcomputers (IMCs) that INDUCO produced were 

usually build into machine tools or they were used as central control units in heavy 

machinery. Industrial microcomputers have to be custormsed, and made 'fit' for use in 

such equipment. Some of INDUCO's clients for instance require IMCs to be protected 

from splashing water and permanent heat, whereas others require them to work under 

conditions of permanent heat and vibrations. INDUCO's clients sell these machines over 

a number of years without making modifications to their design. Because of this, it was 

always important to them to be able to use the latest available technologies whenever 

they introduce new products. 

'Long life span of the product and long-term availability' (LAP) was another attribute of 

high importance to customers. This was because their own products were often durable 

goods (i. e. heavy inachinery) whose functionality had to be secured over a prolonged 

period of time. 

'Critical size of the firm' (SIZ) relates to the fact that custorners expect a supplier to own 

a world-wide network of service centres because customers themselves sell their 
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products on a global basis. This however, requires their components' suppliers to be able 

to provide relevant services on a global scale and hence, to have a minimum critical size 
in order to guarantee this. 

One customer, who recently decided to buy INDUCO's IMC units, was asked by the 

company's head of sales to explain on which basis this decision was made. The 

documentation provided by the customer showed that this decision was based on an 

overall score that was calculated for each of the potential suppliers. A number of criteria 

related to the product and to the supplier companies were listed and weights were 

assigned to each of these criteria. Then, points were assigned to each supplier, 

depending on the extent to which the supplier fulfilled each of these criteria. Finally, an 

weighted overall average score was calculated. 

Although this particular customer used far more criteria (approximately 25) than were 

identified in this study, the criteria that were given the highest weights were surprisingly 

identical with the most important product/service attributes identified in this study. This 

suggests that the approach taken in this study is sufficiently precise. 
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5.1.4.2.2. Strategic configuration from a resource-based perspective 

The data surnmarised in Exhibit 63 shows INDUCO's relevant strategic resources and 

the product attributes for which they are important. Four respondents were provided data 

for this part of the analysis. 

Exhibit 63: Resources and the product/serN ice attributes that thcý contributc to 

Resourcel Code 
I# of tinles identified as 

... contributes to which PSAT(s)? 

-L-rclolnt _PF(; l I Cl NT 

Contracts RFG2 
Licencesl RECJ3 

PatentsFREG4 
Copyrights! REG5 

Trademarks ý REG6 1 2 CUST, PQ 
Registered designs! REG7 

Data bases, POS 1 2 SIZ 
Product reputation I POS2 4 PQ, REF, LAP, SIZ 

Firm reputationý POS3 4 PQ REF, LAP__ 
Social networks ý POS4 4 CUST, PQ, OTD 

Value chain configuration! POS5 4 PQ, PP, OTD 
Established distribution networkI POS6 3 PQ, OTD 

Know-how of employeesý FNC 1 4 CUST, PQ 
Know-how of suppliers ý FNC2 3 CUST, PQ 

Know-how of franchisors'i FNC3 
Know-how of distributors! FNC4 I CUST 
Know-how of franchiseesýi FNC5 

Perception ofqualityj CUL 1 4 CUST, PQ, OTD, LAP 
Perception ofserviceý CUL2 4 PQ, SIZ, LAP 

Ability to manage change ý CUL3 4 PQ KIIC, SIZ 
Ability to innovate; CUL4 4 PQ, KHC 

Team workiný abilityý CUL5 1 4 PQ 
Participative manaýcrncnt stylel CUL6 31 PQ 

Shaded cells indicate relevant strategic resources. 

Relevant strategic resources: The data shown in the exhibit suggests that altogether 18 

resources were identified as relevant, most of which were also identified as relevant by 

all four respondents. In particular, resources from the positional and cultural groups 

appeared to be highly relevant for INDUCO, since they were identified more frequently 

as relevant resources than resources from the other groups (i. e. regulatory and 

functional). 

The most important resources: The analysis in Exhibit 63 also suggests that amongst 

those 18 resources that were identified as relevant 17 contributed to at least one of the 

product/service attributes preferred by INDUCO's customers. Only the resource 

'Contracts' (REG2) was identified as an important resource for the business' success in 

general. 

Judged by the number of attributes that a resource is important for, the two resources 
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'Product reputation' (POS2) and 'Perception of quality' (CULI) appear to be INDUCO's 

most important resources. Both resources were identified as important for four 

product/service attributes. They were followed by the resources 'Fin-n reputation' 

(POS3), 'Value chain configuration' (POS5), 'Perception of service' (CUL2), and the 

'Ability to manage change'(CUL3). 

Exhibit 64: Assessing the value of strategic resources 

Resource Code Scarce Imitable Durabilityl Time necessary to rebuild it (years). 
Trade Secrets REG I 

Contracts REG2 y n 2 >3 
Licences 

Patents 
, REG3 

REG4 
Copyrights REG5 

Trademarks 
l 

REG6 n 3 Not clear 
Registered designs REG7 

Data bases Post 
Product reputation POS2 y 2 >5 

Firm reputation POS3 y n 3 >50 
Social networks POS4 y n 2 short, 1-3 

Value chain configuration POS5 y y 1 1-2 
Established distribution network POS6 

Know-how of employees FNC I y y 1 1-2 
Know-how of suppliers FNC2 y y 1 1-2 

Know-how of fianchisors FNC3 
Know-how of distributors FNC4 y n (diffic It) 1 1-2 
Know-how of franchisees FNC5 

Perception of quality CULI y y 2 5-10 
Perception of service CUL2 y y 2 5-10 

Ability to manage change CUL3 y y 2 5-10 
Ability to innovate CUL4 y y 2 5-10 

Team working abilityl CUL5 y y 2 5-10 
Participative managernm stylej CUL6 y x 2 5-10 

T in the durability column indicates low, T medium, and T indicates high durability. Relevant strategic 
resources are highlighted. 

The value of resourýes: Exhibit 64 summarises the responses related to the value of 

INDUCO's relevant strategic resources. The data surnmarised in the exhibit was 

provided by two respondents. The responses suggest that 'Fin-n reputation' (POS3) may 
be INDUCO's most valuable strategic resource as it is scarce, not imitable, highly 

durable and because it requires a very long time to rebuild. This resource is followed by 

Tradernarks' (REG6), 'Contracts' (REG2), 'Social networks' (POS4) and the 'Know-how 

of distributors' (FNC4). The value of 'Contracts' (REG2) only refers to exclusive 

contracts. In particular if a contracted supplier owned a patented technology, exclusive 

contracts were extrernely scarce and not imitable. It was suggested that it would take at 

least three years to replace such exclusive contracts as it would require I[NDUCO to 

develop a particular proprietary technology itself. 

The resources in the cultural groups (CULI-6) were identified as scarce but respondents 
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argued that their beneficial effects could be imitated otherwise. These resources still 

appeared to be highly valuable as they were considerably durable, and because it would 

take between five to ten years, if INDUCO had to be rebuilt them from scratch. It was 

argued that it would take such a long time because cultural change was a generation 

problem, and that therefore, a particular culture was difficult to build and to develop in 

general. 
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5.1.4.2.3. Strategic configuration from an activity-based perspective 

The data related to INDUCO's value chain is summarised in Exhibit 65. The company's 

overall value chain was constructed with the help of the general manager of the 

company and the sales director. It was complernented at the functional level with the 

help of all respondents. 

Exhibit 65: INDUCO's value chain (1) 

Fim infrast-turc 
ail a, In ýupporwrg wi- , hain (, ýýenvral mamig'ement, accounting & li I&I ý"I'Q 

I lianan rcsouce nianagenmit 
"/I ,, t rejawd u, -ph), -w mvj jun roll 

Techricilogy development 
ull activittes related to A, development ofproducis, scm-ices. pr-cesses. ands, off-re 

Procurcmem 
"Iawd I" j""' i 11ý wimah, equip-m. 4 

Operations owb-nd log .... C, Markeung, sales, 
product "nagcment 

Critical activities and linkages are highlighted 

Critical activities:. Exhibit 65 and Exhibit 66 show that three value chain activities were 

identified as critical. These are 'Technology development' (SA3), 'Operations' (PA2), 

and 'Marketing, sales, and product management' (PA4). Respondents suggested that the 
'Technology development' activity (SA3) was critical for producing the attributes 
'Product quality' (PQ), 'Custornising capability' (CUST) and 'Long life-span of the 

products and long-terrn availability' (LAP). The company's 'Operations' (PA2) activity 
was identified as critical for producing 'On-tirne delivery' (OTD) 'Long life-span of the 

products and long-terrn availability' (LAP), and 'Product quality' (PQ). Finally, the 

activity 'Marketing, sales, and product management' (PA4) was seen as critical for the 

company's 'Custornising capability'(CUST). 

Critical linkag , es: Four linkages were identified as critical, three of which were 

important contributors for producing product/service attributes preferred by fNDUCO's 

customers. The linkage between 'Suppliers and the procurement activity' (LNKI) and 

the linkage between 'Suppliers and inbound logistics' (LNK2) were identified as critical 

for 'On-tirne delivery' (OTD) and for 'Product quality' (PQ). The link between 

'Technology development and Marketing & sales' (LNK3) was seen as critical for 
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UNDUCO's'Customising capability' (CUST), whereas the linkage between 'Marketing & 

sales and the company's customers' (LNK4) was seen as critical for INDUCO's business 

success in general. 

Exhibit 66: INDUCO's value chain (2) 

Resources 
-associated with the value chain: The last column in Exhibit 66 summarises 

the resources that respondents associated with fNDUCO's value chain. 'Product and firm 

reputation' (POS2-3), 'Know-how of employees' (FNCI) and the cultural resources 1-5 

were associated with all activities. Three out of the four critical linkages (LNKI-2,4) 

and the 'Marketing, sales and product management' activity (PA4) were also associated 

with the resource'Social networks' (POS4). 
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5.1.4.3. The enterprise system's implementation and use 

At INDUCO, the implementation of SAP R/3 was seen as the best solution in order to 

address: 

0 Incompatibilities of legacy systems 

Problems with integrating the Euro, and 

0 To overcome Y2K issues. 

Other enterprise systems were not even considered, since a R/3 system was already used 

in PRODCO, and full data integration of the two units was given utmost priority. 

The system's implementation took only 6 months and went relatively smoothly. 

According to the respondents, the phase of routine use was reached after only 3 months. 

1.5 employees were fully committed to the system's implementation during the six 

months prior to 'live'. From 'going live' onwards only one employee was assigned on a 
full-time basis to maintaining the system at INDUCO. The SAP R/3 system went live at 

INDUCO on I October 1998. Its production unit (PRODCO) implemented SAP R/3 one 

year earlier and went live in October 1997. Prior to this, the company used a BS2000 

mainframe system and a MRP-software that was developed in-house. 

Exhibit 67: The main product delivcrý process and Ille impact of BPR 

Processes followed for execution of orders Notes 

I 
.IC, , 11-1, C' 'end a Customer order % ia I- DI ( aicý offices have a products PRC I 

databýýc) 

PRC2 i2. Order management recives order. order is scheduled 
PRC3 13. Warehouse is checked for stocks of the ordered product These processes are now automated 
PRC4 13. a. lfproduct on stock, confirmation ofdespatch date. 
PRC5 13. b. lfnot: Creation of a production order/slot in production schedule 
PRC6 Definition offiroduction requirements 
PRC7 Ordering of materials/parts required 

Delivery ofmaterials/parts by suppliers, inbound inspection, 
PRC8 

transportation of material to warehouse 

_PRC9 
Production/assembly, storing of finished products in warehouse 

PRCIO A Confirmation ofdespatch date, creation oforder documentation 

- 
PRCI 

-I-5. 
Despatchig oforder, deli% cry, invoicing 

90% of fNDUCO's employees were trained to use the enterprise system, had access 

rights to the system, and were using it on a daily basis. The company also purchased 
licences for all modules of the SAP R/3 core system, and as with the other cases some 

modules were only used by the EECS plc's central service division. Therefore it was 

unclear whether all modules were actually being used. Similarly, it was also unclear 

what percentage of the systern's built-in functionality was actually used. INDUCO did 
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not have any online-links with suppliers or customers and it only used the SAP R/3 core 
enterprise solution. Some MS Office-based planning and control applications were also 
used, most of which were developed using ACCESS and EXCEL. 

Exhibit 60 surnmarises INDUCO's main product deliver process and the impact of 
business process re-engineering on this process. It shows that PRC24 are now 
integrated into one process step, and that this process step is now fully automated. 
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5.1.4.4. The enterprise system's impact 

5.1.4.4.1. Impact from a resource-based perspective 

Exhibit 68 surni-narises the data related to the enterprise system's impact on fNDUCO's 

relevant strategic resources and dynamic capabilities. 

Exhibit 68: The impact of the ES on INDUCO's strategic resources and capabilities 

Resource Code 
I SAP R/3 

Ina act 
Capability 

Trade Secrets REG I 
Contracts Rl: (; 

-' 
Licences REG3 

of the coinpaný and its emploN ves to ... 
icqui-re and absorb knowledgcýRN + 

make knowledge available LRN2 + 
Patents 

Copyrights 
REG4 
REG51 

... analyse knowledge: LRN3 + 

... collect and document knowledge LRN4 + 

Trademarks REG6 ernal integration of ... 
Registered designs 

1 
PLEG7 ... resources INT I+ 

Databases POSI + processes INT2 + 

Product reputation POS21 ... technolo&s INT3 

Finn reputation POS3 Recorifturation and transformation abilities 
Social networks POS41 + Ability to scan the environment+ TfRN I 

Value chain configuration POS5 

ý 

Ability to evaluate markets and competitors TLRNq; 2 s s o ý 

Established distribution network POS6 + N n TI 
_3 

accomplish reconfiguratiOn and transformation TRN3 Abili t 
Know-how ofemployees, FNCI + 

Know-how ofsuppliersi FNC2 
Know-how of franchisorsl 

_ 
FNC3 

know-how 
of djist_rj`butcrs FýýC4 

Know-how of franchisees 1 FNC5 
Perception ofquality CULI 
Perception of service CUL2 + 

Ability to manage change CUL3 
Ability to innovate CUL4 

Team working ability CUL51 
Part cipative management style CUL61 

'+' marks a positive impact, '-' marks a negative impact, and '(+)' means that improvements are expected 
soon. Shaded cells indicate relevant strategic resources. 

No changes occurred to the relationships between fNDUCO's product/service attributes 

and the strategic resources that were identified as important for their production. The 

data in Exhibit 68 shows that the use of the SAP R/3 systern was seen as having had a 

predominantly positive impact on INDUCO's relevant strategic resources and its 

capabilities. 

Three respondents identified a positive impact on fNDUCO's 'Value chain configuration' 

(POS5), its 'Established distribution network' (POS6), its dynamic capabilities related to 

f make knowledge available', to '... analyse knowledge', to '... collect and document 

knowledge' (LRN2-4), and its Internal and external process integration' capability 

(fNT2). 

For two of the cultural resources, i. e. the company's 'Ability to manage change' (CUL3) 

and its 'Ability to innovate' (CUL4) respondents suggested both a positive and a 

negative impact. The negative impact related to the fact that since the system was used, 
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all changes to products, materials and other components had to be keyed into the 

system. But this usually took time. However, the positive impact on these resburces was 

seen to come from the fact that employees now are more capable and willing to change. 

As for their 'Ability to innovate' (CUIA), the impact of the system's use was not 

effective yet but it was anticipated to be effective in the near future. 
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5.1.4.4.2. Impact from an activity-based perspective 

The data summarised in Exhibit 69 shows how respondents assessed the impact of the 

R/3 system on INDUCO's value chain. 

Exhibit 69: The impact of the ES on INDUCO's value chain 

Firm infrastructure 
__SA 

1_ 
__I General management SAL I 

- 
+ 

2 T SA 1.2 Accounting & finance 
Planning/control SA 1.3 + 
Quality management SA 1.4 

t Others SAI. 5 
,,, - , Human resource management SA2 

Cn SA3 Technology development 
Procurement SA4 + 
Others SA5 
Inbound logistics PAI + 

.7 Operations PA2 
Outbound logistics PA3 + 
Marketing, sales, product management PA4 
Service PA + 
Others PA6 

uppliers to procurement LNKI 
Suppliers to inbound logistics LNK2 

ech I T no ogy development and marketing/sales LNK3 
Marketing/sales to customers LNK4 

Y marks an improvement, V marks a change to the worse, and '(+)' marks further expected improvements. 
Shaded cells indicate critical value chain elements. 

Overall, it can be said that the system had a positive impact on INDUCO's value chain, 

which supports the views expressed as part of the resource-based analysis. As for the 

three critical activities, the system's use was seen as having had a mixed impact on all of 

them. The negative impact in 'Technology development' (SA3) relates to the fact that the 

system's use created a new responsibility in this activity and hence, it meant more work. 

Previously, this responsibility was covered by 'Operations' (PA2). In 'Operations' (PA2) 

the negative impact was explained by additional costs that were incurred because of the 

additional data that had to be keyed into the system now. It also related to delays in the 

process of creating material requirement lists. In INDUCO's 'Marketing, sales, and 

product management' (PA4) activity, the system's use led to problems in relation to the 

production of small batches of components and systems. This was because often, some 

data required by the SAP system was not available. Also, the ordering of materials for 

prototypes and for testing was said to take longer since the enterprise systern was in use. 
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This is because now, it is required to follow exactly the procedures of the centralised 

strategic procurement activity. This used to be more discretionary and more flexible. 

Some improvements attributable to the SAP R/3 system were identified in several non- 

critical activities. These activities are: 

" 'General management' (SA 1.1) 

" 'Planning/control'(SAI. 3) 

" 'Procurement! (SA4) 

" 'Inbound and outbound logistics' (PA I and 3), and 

" 'Service'(PA5). 

Further improvements were expected once SAP R/3 was installed and used in the parent 

company's regional sales offices. These relate to the fact that once the system was also 
in use there, customer orders could be received in a format compatible to the SAP 

format and warehouse or 'production orders could be released immediately on receipt of 

the customer order. No impact was identified for the INDUCO's critical linkages. 

187 



5.1.4.5. Summary case study 4 

The case stud3ýs operational configuration: INDUCO developed and manu factured 

modular industrial microcomputer systems (IMCs) and their components. ltý acts 

primarily as a product development and sales unit, and its production activities are 

outsourced to another unit (PRODCO). INDUCO sold approximately 11,600 units p. a., 

and its product structure can best be described as 'high volume - high standardisation'. 
PRODCO's process structure can be described as 'assembly line/close to continuous 
flow'. The manufacturing function's contribution was essentially seen as internally 

supportive (stage 3). 

The case studiýs strategic configuration: INDUCO positions itself as a differentiator that 

offers superior product quality and the ability to customise leading edge technologies 

according to customer specifications. 'Product quality' (PQ), the company's 'Customising 

capability' (CUST), and 'Long life-span of the products and long-term availability' 
(LAP) were identified as INDUCO's most important product/service attributes. 

The strategic resources 'Product reputation' (POS2), 'Perception of quality' (CULI), 

'Firm reputation' (POS2), 'Value chain configuration' (POS5), 'Perception of service' 

(CUL2), an the 'Ability to manage change' (CUL3) appear to be INDUCO's most 

important resources, judged by the number of product/service attributes that they 

contributed to. As for the value of resources, the analysis suggests that 'Firm reputation' 

(POS3), Trademarks' (REG6), 'Contracts' (REG2), 'Social networks' (POS4) and 

'Know-how of distributors' (FNC4) are INDUCO's most valuable resources. 

From an activity-based view, the value chain activities 'Technology development' (SA3), 

'Operations' (PA2), and 'Marketing, sales, and product management' (PA4) were 
identified as critical activities. Similarly, the linkages between 'Suppliers and the 

procurement activity' (LNKI), 'Suppliers and inbound logistics' (LNK2), 'Technology 

development and Marketing & sales(LNK3), and'Marketing & sales and the company's 

customers' (LNK4) were also identified as critical for INDUCO. 

The ente1prise system's implementation and use: The SAP RJ3 system's implementation 

took only 6 months and the phase of routine use was reached after only 3 months after 

the SAP R/3 system went live at INDUCO on I October 1998. Its production unit 
(PRODCO) implemented SAP R/3 one year earlier and went live in October 1997. 
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Substantial, use was made of business process re-engineering, resulting in three process 

steps of the company's main product delivery process being completely automated. 

Strategic impact of the enterprise system's use: Exhibit 101 summarises the strategic 
impact that the enterprise system's use had on INDUCO. It shows that from a resource- 
based perspective, a substantial positive impact can be observed on relevant strategic 

resources (POSI, POS4-6, FNCI, and CULI-2) and for dynamic capabilities (LRNI-4, 

and INTI-3). However, is also shows that the analysis found a mixed impact on two 

resources (CUL3-4). From an activity-based perspective the exhibits shows that the 

enterprise system had a mixed impact on all three critical value chain activities (SA3, 

PA2, and PA4) and a positive impact on six other activities (SALI, SAI. 3, SA4, PAI, 

PA3, and PA5). It can therefore be argued that the system's use had a primarily positive 

strategic impact on INDUCO. 

Exhibit 70: Summary of the enterprise system's strategic impact on INDUCO 

Relev. strat. resources/dyn. capab. 
POS 1, POS4-6, FNC 1, CUL 1 -2, 

CUL3 (+, -), CUL4 ((+), -) 

Enterprise system use 
LRN 1 -4, INT I -INT3 

Value chain activities/linkages 
SM (+, -), PA2 (+, -), PA4 (+, (+), -) Enterprise SA 1.1, SA 1.3. SA4, PA 1, PA3, PA5 

system impact 
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5.1.5. Summary 

For each of the cases included in the research sample, the within-case analysis has 

provided a detailed account of the context in which the enterprise systems were 
implemented and of the enterprise systems' strategic impact. This analysis covered the 

following elements: 

The case study's operational configuration 

The case study's strategic configuration 

0 The enterprise system's implementation and use, and 

The enterprise systems' strategic impact. 

The purpose of the analysis was to develop a thorough understanding of the enterprise 

systems, the context in which they were implemented, and their strategic impact for 

each of the cases in the research sample. 

Building upon this within-case analysis, the across-case analysis will now compare the 

case study data across cases. The purpose of this analysis is the identification of- 

0 Similarities that the case studies share, and 

* Differences between them. 

This comparison will cover the same elements as the within-case analysis (i. e. the case 

studies' operational configuration, their strategic configuration, their enterprise system 
implementations and use, and these systems' strategic impact). The outcomes of this 

analysis will be used in chapter 6 for a discussion of the research questions. 
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5.2. Across-case analysis 

As part of the within-case analysis the enterprise systems' implementations were 
described in their context in order to provide an understanding of the elements of the 

research framework and their interactions. Now, the case studies are 'stacked' and the 
data collected is compared across cases in order to identify similarities and differences. 

This comparison will cover the same elements as the within-case analysis. These are: 

The case studies' operational configuration 

" The case studies' strategic configuration 

" Their enterprise system implementations and use, and 

" The enterprise systems' strategic impact. 

The outcomes of this analysis will be used for a discussion of the research questions. 
Throughout the across-case comparison of the data, extensive use will be made of two 

17 types of displays, the 'partially ordered matrices' and 'case-ordered displays2 . 

217 For a description of partial ly-ordered and case-ordered displays see Miles/Huberman (1994: 177-200). 
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5.2.1. The case studies' operational configuration 

In this section, the case study companies are compared to each other with regard to their 

operational configurations. This includes: 

" Their product and process structures, and 

" The strategic role of their operations functions. 

The case studies' product and process structures: The businesses included in the research 

sample featured different product structures, covering the range from 'very low volume' 

products (case study 2) to 'highly standardised/high volume' products (case study 4). The 

lifts in case study I were manufactured in a disconnected flow process structure and in 

case studies 3 and 5 an assembly line-type production process was used. Case study I 

had an annual capacity of about 3,000 units. At the time of the data analysis, case study 

2 worked on 30 projects. Each project took approximately 3 years to complete. From 

this, and average annual production volume of 10 was derived, featuring the lowest 

production volume/capacity of all cases. Case studies 3 and 5 sold approximately 10,000 

units p. a., amongst which it produced 5,000 itself. Case study 4 featured the highest 

annual volume/capacity with 11,600 units. 

The case studies' process structures were also quite diverse, covering the following four 

types: 

" 'Jumbled flow/job shop'production 

" 'Disconnected flow/batch' production 

" 'Connected line/assembly line' production, and 

" 'Assembly line/close to continuous flow'production. 

As described in 3.3 this diversity in product/process structures was intended in order to 

establish some degree of external validity of this study's findings. 

The strategic role of the case studies' operations function: Chapter 3 described the 

meaning of the construct 'strategic role of the manufacturing/operations function', and 
how this is measured in this study. The relevant data is summarised in Exhibit 71. For 

each item the exhibit shows an average of the respondents' rating. At the bottom of the 

table, an overall rating for each case study is calculated, using the statistical mean of all 
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iteins. 

The data shown in the exhibit suggests that a substantial variance can be observed with 

the exception of 'Interaction of the manufacturing function with business strategy' (itern 

number four). It also suggests that in case study 4 the operations function's strategic role zD 

was rated highest. The lowest rating can be found in case study 2. Case studies 1,3,4 

and 5 appear to be very similar to each other. 

Exhibit 71: The strategic role of the operations function 

CS1 CS2 CS4 CSS 
I. Management's perceptions of the contribution of the function 
2. Mangement oýjcctivcs for ma nufacturing function 

3 
3 

3.5 43 
143 

4 
4 

3. Focus of improvement efforts 3.5 3.5 N/A 4 N/A 

14. Interaction of manufacturing function with business strategy 3 3 33 3 
5. By what arc changes in process technology usually triggered? 2.5 _ 2 2.5 2.5 2 5 
6. Importance of the product as compared to the processtechnology? 
7. Manufacturing process tcchnoloýy __ 

4 
2.5 

1-- 
1 

14 
41 

1 
-- 4 

8, Objectives NIA N/A 33 3 
Average rating (sum of ratings / number of ratings) 3.1 2.1 3.1 3.4 3.1 

Exhibit 72: The case studies' operational configuration 
F--1iýi-I----T - -62-7-T-1--ýS3 -- ------7 -Cs i---7-- -" '--' qbSý 

Main product line Rope & hydraulic lifts In-Inin passenger ffigh-contrastNgh- 
Industrial 

microcomputer 
High-contrasVitigh- 

information systems i resolu6on monitors s stems 
resolution monitors 

Annual production, capacitV ýLn Wits-)- 3,000 
--- 

V 5,000 
- 

Verý 
- 

11,600 
-- 

5,000 
-- 

Product structure - Multiple products Very low volumes 
Few major products - High volume - Few major products 

- Low volume Higher volumes - Ifigh stanclardisation - Higher volumes 

Process structure 
Disconnected flow Jumblcd flow Connected line As, c. bly line Connected line 

(hatches) Oob shop) (assembly line) cl. ý(Oconlut 11- (assembly line) 

Strategic role ol'the operations lunction 
stage 3 Stage 2 

(externally Stage 3 Stage 3 Stage 3 
(internally supportive) 

neutral) 
(internallysupporlive) (internallysupportive) (internally supportive) 

SurnrnLryý All data relating to the case studies' operational configuration is surnmarised 

in Exhibit 72. Shaded cells in the exhibit highlight areas where case studies are similar. 
The data suggests that the cases included in the research sample were quite diverse with 

regard to their operational configurations. As described as part of the research design 

and the sample selection (see chapter 3), this diversity was intended, in order to gain 

some degree of external validity over different combinations of product and process 

structures. There are two exceptions to this. Firstly, case studies 3 and 5 are identical 

with regard to their operational configuration. This is because they were both carried out 

within the same business unit. Secondly, case studies 1,3,4, and 5 all perceived the 

strategic role of their manufacturing functions as internally supportive (stage 3). 
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5.2.2. The case studies' strategic configuration 

In this section, the case study companies are compared to each other with regard to their 

strategic configurations. This comparison is divided into three parts. These are: 

0 The product/service attributes preferred by the case studies' customers 

0 The case studies' strategic configurations form a resource-based view, and 

The case studies' strategic configurations form an activity-based view. 

The product/service attributes preferred by the case studies' customers: It has been 

described in section 3.5 that the product/service attributes preferred by the case studies' 

customers form the first element of the case studies strategic configuration. Their 

importance is derived from their role for identifying relevant strategic resources and 

critical elements of a value chain. 

The strategic configuration from a resource-based perspective: The analysis of the 

product/service attributes is followed by a comparison of case studies' strategic 

configuration from a resource-based perspective. This analysis includes the following 

elements: 

0 The relevance of strategic resources (i. e. which strategic resources have 

been identified as relevant in each of the case studies? ) 

0 The relationships between resources and product/service attributes (i. e. 

which product/service attributes do relevant resources contribute to? ) 

0 The resources' importance for producing product/service attributes (i. e. 

which resources are the most important ones for producing these 

attributes? ), and 

The strategic value of resources (i. e. how scarce, difficult to trade, difficult 

to imitate, and difficult to re-build they are relevant strategic resources? ). 

The strategic configuration from an activity-based perspective: The third element of the 

comparison of the case studies' strategic configuration is concerned with how they are 

configured from an activity-based perspective. This analysis covers the following 

elements: 

0 Critical value chain activities and linkages (i. e. which activities and 
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linkages are critical for producing product/service attributes preferred by 

customers), and 

* The relationships between critical value chain elements and 

product/service attributes (i. e. which product/service attributes do critical 

elements of the case studies' value chains contribute to? ). 

The product/service attributes preferred by the case studies' customers are compared 
first, and similarities and differences between the cases identified. Thereafter, the case 

studies' strategic configurations from a resource-based perspective are compared to each 

other. Finally, the case studies' strategic configurations from an activity-based 

perspective are compared to each other. 
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5.2.2.1. The product/service attributes preferred by the case studies' customers 

The 'product/service attributes preferred by the case studies' customers' is the first 

element that is compared across cases. These attributes are summarised and ranked 

according to their importance in Exhibit 73. This importance was measured by the 

number of times a particular product/service attribute was identified as an order-winner, 

qualifier, or disqualifier (for a detailed analysis see Volume B- Data display and 

reduction). 

Respondents were free to use their own words for describing product/service attributes, 

and the data summarised in Exhibit 73 shows that altogether 23 different attributes were 

identified. In order to facilitate a discussion of the relationships between the 

product/service attributes on the one hand and other elements of the research framework 

on the other hand, all product/service attributes were assigned to one of five broad 

attribute categories, depending on which ones they matched most closely. These 

categories were: 

COST/PRICE for product/service attributes that were concerned with the 

product price or total costs of a product 

TIME for product/service attributes that were concemed with time-to- 
delivery or in/on-time delivery 

0 QUALITY for product/service attributes that were concemed. with the 

quality of a product 

R4NOVATION, for product/service attributes that were concerned with 

the innovativeness of a product, and 

OTHER for product/service attributes that were concerned with product 

characteristics other than the ones above. 

I These categories were chosen because at least one product/service attribute that matched 

these categories was present in each of the cases. This is surnmarised in Exhibit 74. 

The data surnmarised in the exhibit shows that for case study I the most important 

attribute category was COST/PRICE, whereas for the other case studies this category 

appeared to be of lesser importance. It was ranked last in case studies 3 and 5, fifth in 

case study 4 and fourth in case study 2. The second and fifth most important attributes in 
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case study I fell into the TIME-category but again, this category was far less important 

in the other cases, being ranked seventh in case studies 3 and 5, fifth in case study 2, and 
fourth in case study 4. The fNNOVATION- and the QUALITY-categories, which 

ranked third and fourth in case study I were the most important attribute categories for 
218 the other case studies, being equally ranked first and second in these cases 

This suggests that with regard to the product/service attributes preferred by the case 

studies customers, case studies 2-5 appear to be more similar to each other than each of 
them is to case study 1. 

Exhibit 73: The case studies' prod uct/service attributes ranked by their importance 

Code 

-COST 

Importance 
(rank) 

I 
Code 

sic/I 

Importance Importance 
(ran k) Code (rank) Code 

IPI PQ 

1. 
(rank) Code (rank) 

I P(2 
TTD 2 cusf-- 

- 
21 RE I CUST 

a 
2 MTBF 

IN', 
PQ 

3 
--- 4 

S"" - - 3 REP 3 LAP 
4s4 OTD 

I REP 3 
GNI'NVS 4 4 

PUNC 5 -1 -5 - -PP 5 STA _ .. __ STA 5 5 
SERV L6 SIZ -11 Y 5 ! IGNIL 
ENG 7 

ý-, 

T. 
- 

7 REF 
- -- , -- - 

7 TD i -I 
I - S% CS 7 PI, 7 H-C- -- K 7 PP 7 

Exhibit 74: The case studies' attribute categories ranked by their importance 

Code 

OTHER 
_ 

Importance 

21' Please note that in case study 2 the attribute 'Quality of picture, in particular the combination of 
contrast and brightness' (PQ) was categorised as 'INNOVATION' and 'Mean time between failures' 
(NITBF) as'QUALITY'. 
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5.2.2.2. The strategic configuration from a resource-based perspective 

As part of the comparison of the case studies' strategic configuration from a resource- 
based perspective the following elements are now summarised and compared for the 

research sample: 

* The relevance of strategic resources (i. e. which strategic resources have 

been identified as relevant in each of the case studies? ) 

The relationships between resources and product/service attributes (i. e. 

which product/service attributes do relevant resources contribute to? ) 

The resources' importance for producing product/scrvice attributes (i. e. 

which resources are the most important ones for producing these 

attributes? ), and 

The strategic value of resources (i. e. how scarce, difficult to trade, difficult 

to imitate, and difficult to re-build are they? ) 

5.2.2.2.1. Relevant strategic resources 

The first element examined as part of the comparison of the case studies' strategic 

configurations from a resource-based perspective is concerned with those strategic 

resources that have been identified as relevant. Strategic resources are relevant, if they 

either contribute towards the production of the product/service attributes preferred by 

customers, or if they are critical for a business' success in general. 

The data shown in Exhibit 75 summarises all responses related to this aspect of the 

study. A shaded cell in the exhibit indicates that in a particular case, respondents 
identified this resource as relevant. Empty shaded cells indicate that a resource played a 

critical role for business success in general, whereas any code(s) in a shaded cell 

stand(s) for the product/service attribute(s) for which a particular resource was seen as 
being an important contributor. 

Exhibit 76 surnmarises the same data using the attribute categories INNOVATION, 

QUALITY, TIME, COST/PRICE. 'INNOV. 'In the exhibit stands for attributes that were 

assigned to the INNOVATION category, and 'QUAV stands for attributes that were 

assigned to the QUALITY category. 'TIME' stands for attributes that were assigned to 

the TIME category, and 'C/P. ' stands for attributes that fell into to the COST/PRICE 
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category. 

Exhibit 75: Resources and the product/service attributes that they contribute to 

Exhibit 76: Resources and the attribute categories that they contribute to (1) 

The exhibits show that altogether, fourteen resources were identified as relevant in all 

cases. These are 'Trademarks' (REG6), the positional resources POS2-6, 'Know-how of 

employees' (FNC 1), 'Know-how of suppliers (FNC2), and all cultural resources (CUL I- 

6). The resources 'Know-how of franchisors' (FNC3) and 'Know-how of franchisees' 

(FNC4) have not been identified as relevant in any of the cases. This was because 

neither of the businesses studied was a franchise business nor did any of these 

businesses use a franchise systern. Similarly, 'Copyrights' (REG5) was not seen as 

relevant in any of the cases. This was because none of the case study businesses sold 
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products based on copyrights. 'Contracts' (REG2) were only relevant for the businesses 

in case studies 2-5. Made secrets' (REG 1) was only identified as relevant in case studies 

3-5. 'Licences' (REG3) were relevant in case studies 3 and 5, whereas 'Patents' (REG4) 

was relevant in all cases except in case study 4. The resource 'Registered designs' 

(REG7) was relevant in case studies 1-2 only, and finally, the resources 'Data bases' 

(POSI) andKnow-how of distributors' (FNC4) were only relevant for case studies 2-5. 

Summary: Fourteen strategic resources have been identified as relevant in the cases 
included in the research sample. The cases differed only with regard to the relevance of 

seven strategic resources. This suggests that with regard to the relevance of strategic 

resources, the cases included in the sample are substantially similar. However, it appears 
that case studies 2-5 are more similar to each other than each of them is to case study 1. 

This is because amongst the seven resources that accounted for differences in the 

sample, three resources have been identified as relevant in case studies 2-5 but they 

were not relevant in case study 1. These resources are 'Contracts' (REG2), 'Data bases' 

(POS I), and 'Know-how of distributors' (FNC4). Moreover, case studies 3 and 5 are 
identical because they were carried out in the same company. This suggests that case 

studies 2-5 are more similar to each other than each of them is to case study 1. 
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5.2.2.2.2. The relationships between resources and product/service attributes 

The second element that is examined as part of the analysis of the case studies' strategic 

configuration from a resource-based view concerns the relationships of relevant 

strategic resources and product/service attributes (attribute categories) preferred by 

customers. The data in Exhibit 76 shows the product/service attributes that each of the 

relevant strategic resources were seen as contributing to, if any. For reasons of 

simplicity this data is shown for attribute categories instead of product/service attributes, 

and it is only displayed for the four categories INNOVATION, QUALITY, TIME, 

COST/PRICE (and not for OTHER). 

Regulatoly resources (REG 1 -7): The resource 'Trade secrets' (REG I) was identified as 

relevant in case studies 3 to 5, all of which had agreements with their suppliers 

rcgarding the exclusive use of suppliers' proprietary technologies. In all cases, 

respondents emphasised the importance of this resource for producing INNOVATION- 

based product/service attributes. These attributes were PQ for case studies 3 and 5, and 
CUST for case study 4. 

The resources 'Contracts' (REG2) and 'Licences' (REG3) were seen as important in case 

studies 3 and 5, because some of the companies' agreements with suppliers and 
distributors were made in the form of exclusive contracts and licences. 'Contracts' 

(REG2) were also relevant strategic resources for case study businesses 2 and 4 but the 

resource was not important for producing a particular product/service attribute. Rather, 

the importance of 'Contracts' (REG2) was derived from the fact that the two businesses 

served a relatively small number of customers and hence each customer contract that 

was won represented a substantial percentage of their total revenue. 

The resource 'Patents' (REG4) was identified as a relevant strategic resource in all cases 

pxcept in case study 4. For case studies I and 2, patents also concerned the physical 

design of products and hence, 'Registered designs' (REG7) was also a relevant strategic 

resource. In all cases in which they were relevant strategic resources, 'Patents' (REG4) 

and 'Registered designs' (REG7) were seen as important contributors towards 

RýNOVATION-based product/service attributes. 

'Trademarks' (REG6) were identified as relevant strategic resources in all case studies. 

In the pilot study and in case study 4 this resource was important for producing 
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RýNOVATION-based product attributes. In case study 4 it was also important for 

producing an attribute related to QUALITY. In case studies 3 and 5 the resource 
'Trademarks' (REG6) was important for the product/service attribute 'Reputation' (REP), 

which was one of the most important attributeS219. In case study 2 this resource was 
important for business success in general. 

Positional resources (POS 1-6): 'Data bases' (POS 1) was identified as a relevant strategic 

resource in all case studies except in case study 1. In case study 2 it was an important 

contributor to business success in general whereas in case studies 3 and 5 it was 

identified as being important for an MNOVATION-based product/service attribute. In 

case study 4 the resource 'Data bases' (POSI) was identified as important for the 

attribute 'Critical size of a firm' (SIZ) 220. 

'Product and firm reputation' (POS2-3) were identified as relevant strategic resources in 

all cases. In case study I they were important for the whole range of product attributes 

covering COST/PRICE, TIME, QUALITY and DINOVATION. This was because the 
business was known for its innovativeness in lift design and its state-of-the-art 
technologies. But at the same time it was also known for its 'value-for-money' 

proposition. In contrast to this, in case studies 3 to 5 the resources 'Product- and firm 

reputation' (POS2-3) were only important for producing QUALITY and 
INNOVATION-based product/service attributes. In fact, the businesses' parent company 
is known for its high quality and innovative products but not for a favourable cost 

proposition. 

'Social networks' (POS4) was identified as an important resource for producing TIME- 
based product/service attributes in case studies I and 4. In both cases it was suggested 
that good relationships between order managers and customers helped them get their 

products out to customers faster. In case study 4 and in case study 2, 'Social networks' 
'(POS4) was (also) important for delivering QUALITY- and DINOVATION-based 

product/service attributes. This was explained by the fact that they helped the businesses 

to better respond to quality problems and to better build state-of-the-art technologies 

into their products. 

2 19 This attribute was grouped into the OTHER-category, therefore it does not appear in Exhibit 76. 
220 This attribute was grouped into the OTHER-category, therefore it does not appear in Exhibit 76. 
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The resources 'Value chain configuration' (POSS) and'Established distribution network' 
(POS6) were relevant resources in all five case studies and in all of them they were 
important for producing at least one product/service attribute. 'Value chain 

configuration' (POS5) was important for producing INNOVATION-based attributes in 

all case studies except in case 4. In case studies 2 and 4 it was also important for 

QUALITY-based product/service attributes and in case studies 2 to 5 it was important 

for producing TIME-based attributes. Finally, 'Value chain configuration' (POS5) was 

also identified as important for attributes related to COST/PRICE in case studies 1,2 

and 4. 

All case studies have in common that the resource 'Established distribution networle 
(POS6) was important for delivering TIME-based attributes. In case studies 2 and 4 the 

resource was also important for attributes related to QUALITY. In the former, its 

importance also related to COSTIPRICE and INNOVATION, and in case studies 3 and 
5 it was also important for an attribute from the OTHER category (i. e. 'Guaranteed 

world-wide service'- GNWS) 221. 

Functional resources (FNCI-5): In all case studies, the resource 'Know-how of 
employees' (FNCI) was identified as being relevant and important for producing 
INNOVATION- and QUALITY-based product/service attributes. This is intuitively 

appealing for companies that share an emphasis on technology development222. In case 
studies I and 2 this resource was also important for COST/PRICE, and in case study I 

only, it was also important for TIME. Finally, for case study 2 the resource 'Know-how 

of employees' (FNC I) also contributed towards producing an attribute from the OTHER 

category ('Support/service and guaranteed functionality over the product's life-time' - 
SERV). An almost identical pattern was found for the resource 'Know-how of suppliers' 
(FNC2) with the exception of its missing relevance for QUALITY and INNOVATION 

. 
in case study 1. 

The resource 'Know-how of distributors' (FNC4) was identified as relevant in case 

studies 2 to 5. In case study I it was not a relevant resource, as the business did not have 

any distributors. Rather, its products (passenger lifts) were directly delivered to 

22 ' This attribute was grouped into the OTHER-category, therefore it does not appear in Exhibit 76. 
222 The case study companies' emphasis on technology development is described as part of the activity- 
based analysis. 
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customers' sites where they were assembled and installed by Lift Ltd's own staff. For 

case studies 2 to 5 the distributor's function was held by other business units of the 

parent company. Therefore, in these cases the resource 'Know-how of distributors' 

(FNC4) referred to the know-how held by these business units. 

In case study 2, this resource was important for COST/PRICE- based product/service 

attributes, and in case studies 2 and 4 it was an important contributor towards 

INNOVATION-based product/service attributes. In case study 2, knowing customers' 

specific needs and the specific circumstances in which they use the business' products 

helped the company to better customise its products. But the businesses themselves only 

held few direct contacts to end customers. Therefore, for much of this information they 

had to rely on their distributors and hence 'Know-how of distributors' (FNC4) was an 

important resource for E-4NOVATION-based attributes. The relevance of the resource 

'Know-how of distributors' (FNC4) in case study 2 also came from the fact that its 

distributors made the businesses' products (passenger information systems for high- 

speed trains) ready for use by installing them into trains. Since these products contained 

state-of-the-art technology, this required distributors to hold a minimum level of 

technological know-how. 'Know-how of distributors' (FNC4) was also said to be helpful 

for significantly reducing the cost of installing these systems. This was seen as 
important as it had an impact on the overall price of the system. 

Cultural resources (CULI-6): The resource Terception of quality' (CULI) was seen as 

critical for producing QUALITY-based product/service attributes in case study I and in 

case study 4. In four cases it was also identified as being critical for contributing to 

INNOVATION-based product/service attributes (INN in case study 1, PQ in case 

studies 3 and 5, and CUST in case study 4). In one case it was identified as a contributor 

towards TIME (OTD in case study 4). The resource's relevance for producing the 

QUALITY-based attributes is logically appealing. The same applies to its relevance for 

INNOVATION, as it is closely related to QUALITY. Its importance for TIME, i. e. the 

'Ability of the business to deliver products at the agreed date' (OTD) was explained by 

the fact that a quality-driven culture also helps minimising scrap and rework and hence 

it increases the chances of a product being delivered in time. 

The resource 'Perception of service' (CUL2) was identified as relevant in all five cases. 

In two cases it was seen as critical for producing QUALITY-based product/service 
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attributes (PQ in case studies I and 4). In case studies 1,3 and 5 it was identified as 
being of critical importance for product/service attributes related to service ('Service 

during installation' (SERV) and 'Guaranteed world-wide service' (GWWS)223 . The 

resource was also identified once each as vital for producing TIME and INNOVATION 

(case study I and 2 respectively). 

Like all other culture-based resources, the two resources 'Ability to manage change' 
(CUL3) and the 'Ability to innovate' (CULA) were also identified as relevant strategic 

resources in all case studies. In case studies 3 and 5 respondents suggested that their 
importance related to the business' success in general. In case studies 2 and 4, however, 

both resources were seen as important contributors for producing QUALITY. In 

addition, the 'Ability to manage change' (CUL3) was also important for producing 
QUALITY in case study 1. In case studies I and 2 both resources were also important 

for producing MOVATION-based attributes, and in case study 4 they were also 
important for an attribute from the OTHER category ('Know-how of the company' - 
KHC). The 'Ability to manage change' (CUL3) was important for producing one TIME- 
based attribute and for producing one attribute in the OTHER category ('Service during 
installation' - SERV) in case study 1. In case study 4 it was also seen as an important 

contributor for producing an attribute in the OTHER-category ('Critical size of firm' - 
SIZ). 

The resources 'Team working ability (CUL5) and 'Participative management style' 
(CUL6) were identified as relevant strategic resources in all cases studies. Both were 
identified as vital contributors for producing TIME- and QUALITY-based 

product/service attributes in case studies I and 4. The resource 'Team working ability' 
(CUL5) was also seen as critical for producing a COST/PRICE-based product/service 

attribute in case study 1, and in case studies 2,3 and 5 both resources were also 

- identified as being critical for the businesses' success in general. 

Summary: The previous analysis has shown that with regard to the relevance of their 

strategic resources, the cases included in this study were very similar to each other, 

although some consistent differences could be identified. The analysis of the 

relationships between relevant strategic resources and the product/service attributes that 

223 This attribute was grouped into the OTHER-category, therefore it does not appear in Exhibit 76. 
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they help in producing, however, suggests that the case studies varied substantially with 

regard to the underlying reasons for their strategic resources' relevance 224 
. This 

illustrates the finn-specificity of strategic resources, and it is consistent with the 

propositions of the resource-based view. 

The similarities between the case studies are limited to the relevance of the strategic 

resource 'Know-how of employees' (FNCl) for producing INNOVATION- and 
QUALITY-based product/service attributes, and to the relevance of the resource 
'Established distribution network' (POS6) was for delivering TIME-based attributes. No 

differences between the case studies were found that appeared to be systematic. 

224 An exception to this are the case studies 3 and 5, which are identical because they were carried out in 
the same case study company. 
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5.2.2.2.3. The strategic importance of resources 

The third element of the case studies' strategic configuration from a resource-based view 

concerns the importance of relevant strategic resources. The literature review has shown 

that a resource's importance depends on its contribution towards the product/service 

attributes preferred by a business' customers, i. e. the more a particular resource 

contributes to these attributes, the more important it is for creating a product-based 

advantage over competitors. For reasons of simplicity, this analysis was also carried out 

using attribute category information instead of the highly detailed information relating 

to product/service attributes preferred by the case studies' customers. This is described 

now. 

Exhibit 77 shows which resources were critical for producing the four attribute 

categories COST/PRICE, TIME, QUALITY, and INNOVATION. It surnmarises the 

data for each of the four attribute categories and it looks at the relationships between 

resources and attribute categories separately for each case. 

The data shows that for case study I the two resources 'Firm reputation' (POS3) and 

'Know-how of employees' (FNCI) were identified as important contributors for 

producing attributes in all four categories. In terms of their importance, they are 
followed by 'Finn reputation' (POS3) and the 'Ability to manage change' CUL3, which 

contributed towards three of the attribute categories. 

In case study 2 the most important resources were 'Value chain configuration' (POS5) 

and 'Established distribution network' (POS6), which were also important for all four 

categories. These are followed by the resources 'Know-how of employees' (FNC 1), and 

'Know-how of suppliers' (FNC2), which each contributed towards 3 attribute categories. 

In case studies 3&5, which are identical because they were carried out in the same 

. company, the following four resources appeared to be the company's most important 

ones: 'Value chain configuration' (POS5) and 'Established distribution network' (POS6), 

'Know-how of employees' (FNCI), and 'Know-how of suppliers' (FNC2). However, 

each of them only contributed towards the production of two attribute categories. 

Finally, in case study 4, the three most important resources were 'Social networks, 

(POS4), 'Value chain configuration' (POS5), and'Perception of service'(CULI), each of 
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which were seen to contribute to tile production of product/service attributes in three of 

the four main categories. 

Surnmary: None of the resources appeared to be important in all case studies but we find 

that case studies 2,3 and 5 are similar to each other with regard to the importance of 

resources. Although some more complex patterns can also be observed, we do not find 

any more similarities of differences that appear to be systematic. 

Exhibit 77: Resources and the attribute categories that they contribute to (2) 

cs I ýn CS 2 CS 315 ;n CS4 
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Shaded cells indicate relevant strategic resources. '-" indicates that the resource is critical for producing a 
product, 'service attribute in a particular attribute category. 'C/P' = COST/PRICE, 'T' = TIME, 'Q' 
QUALIT)', 'I'= INNOVATION. 



5.2.2.2.4. The strategic value of resources 

The strategic value of resources represents the last element of the case studies' strategic 

configuration from a resource-based view. The literature review has described that some 

strategic resources can be more valuable than others, depending on how scarce, imitable 

and durable they are, and how long it would take to rebuild them. Accordingly, 

respondents were asked for their views on how valuable they perceived those resources 

that were identified as relevant in their companies. I referred to this as the strategic 

value test. This test consisted of four elements. These were: 

" Whether a particular relevant strategic resource was seen as being scarce 
(yes/no) 

" Whether a particular relevant strategic resource was seen as being imitable 

(yes/no) 

" How durable a resource was seen to be (scale: 1-3,1 suggesting low 

durability and 3 high durability), and 

How long it would take for a resource to be rebuilt. 

Exhibit 78 and Exhibit 79 summarise the results of the strategic value tests. The data in 

the exhibits shows the results of the value test, separately for each of its four elements. 

This data suggests that a significant variance can be observed both within and across 

cases. One example are the culture-based resources (CULI-6), for which responses 

varied from 3 to 25 years within case study I and from 2-25 years across cases. 
Observed variances within cases, may point towards differences in perceptions of 

respondents. This highlights a shortcoming of this analysis. A variance across cases, 
however, can be explained by differences in the companies' factor markets. For instance, 

owning a patent (REG4) for a new technology that saves a substantial percentage of the 

-space required for housing a lift's drives was an effective marketing toot (case study 1). 

But respondents in the case study company did not perceive such a patent as a scarce 

resource, mostly because it could be 'bought' within a relatively short period of time by 

committing financial resources to R&D and thereby developing a similar new type of 
drive. One competitor for instance, did this and thus imitated this particular strategic 

resource. 

209 



Exhibit 78: The value Ies( (1) 
In, irhI,. 

Resource Code i CS I CS 2 CS 3 CS 4 CS 5 CS II CS 2 C. S 3 4 CS 5 
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Contracts REG2 yy y 

Licences REG3 
Patents RE 4 n POSS. 

Copyr &s REGS 
Tradernarks RIG6 n y cliff. 
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Data base, POSI n y 

Product reputa ton POS2 v y y n 
_ 

diff. y ff 

Firm reputation POS3 Y y y 
-. 

y y 

± 

- diff. diff. 

Social networks POS4 __ _- 
v y yy y y y n y 

Value chain configuration Posi y y y y 
Established dlStnhUtAOtl nctx%ork PO. S6 n n yY vv 

Know -how of crnployccs FNCI y y yyy 
Know-how ofsuppiiers FNC2 y yy n1 y n 

Know -how of franchisors FNC3 
-- - - - - 

Know-how of distributors 
Knoý-ho" offranchis 

FNC4 n I 
Tn ( diff 

. 
)T 

I 

Perception of quality CUL I v yyy ny Posts. y poss. 
Perception of set-, ice CUL2 y y ny y 

Abtlitý to manage charilLe CUL3 y y y y 
Abjlttv to innovate CUIA y y 1y n y 

Team korkingabihiv CUL5 Y n + Y y 
__V_ Participative manaLcment s(vlc CUI. 6 _ _ -_ 

v n 
-- - ý, y 

a. ijut necomm6 less important. 

Scarcity and imitability of the case studies' relevant strategic resources. Shaded cells indicate relevant 
strategic resources. '-' indicates disagreement between respondents. 

Exhibit 79: The value test (2) 
Durabilm fl-3. I -lo", 3-highl rime ., ee ... n to ebuild it Le- I 

I-- I -.,, -, I. I-aII"i, -, 11- ýý ,I 

Trade Secrets Rl-(j I III 
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-T 3 2-3 1 >10 '? >10 
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Social nemorks POS4 3 2 -1 2 2 10 3' 3-5 1-3 3-5 

Value chain confieuration POS5 1.5 32 1-5 >2-3 1ý2 
Established distribu(i i POS6 1 31 1 v. shrt. 1.2 1.2 

Kno-how ofemployees FNC 1 3 2121 2 1-10 13 2-5' 1-2 2-5' 
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FNC3 
YN'L 4 

-- 
121 2 2-5'_ 1-2 

Shorti 

2-5, 

Kno-how ol franch-s FNCI 
Puception tfl'qttaitt. ý (VIA 3 31 2 1 - >2-3 2-5 5-10 2-5 
Pmeption ofservice Cul 2 3 31 2 1 3-25 -2-3 2-5 5-10 2-5 
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--- 

3-25 ]on 
- 

5-10 
Ab, l, tv to mno%ate CUIA 3 3 2 T25 v. long 5-10 

Team , )rk, ng jbt1, L. %r CU'1-5 3 32 2 2 3-25 >2-3 v. shore 5-10 v. shore 
PanLClp3LI%e nianayment siNic CUL6 3 311 2 3-25 >2.3 5-10 : fýýj 

a, tjut necoming mis is Decoming iess noporant. 
b, Due to Lechnoiogical requti-cments, 
c. But dependcni on prcvious kno-ho" 
d. But this depmds on dic rcle, ant rwopic. 

Durability of relevant strategic resources and the time necessary to rebuild them. Shaded cells indicate 

relevant strategic resources. 

In case study 2, however, the company developed a generic bus system that was 

subsequently patented. Tills bus system was ail effective marketing tool but it also 

substantially reduced the total costs of the in-train inforniation systern. The company in 
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case study 2 was the first company to register this bus architecture, and since this 

architecture was a generic solution it prevented any competitor from registering the 

same or a similar patent. The bus system and the patent for it could not simply be 

acquired by cominitting financial resources to R&D, and hence it was seen as being 

scarce. 

Summary: Exhibit 80 surninarises the responses for all four elements of the value test 

for each of the case studies. The exhibit should be read as follows: if a resource fulfilled 

a particular stage of the value test, i. e. if it was identified as scarce (stage 1), not 

imitable (stage 2), durable (stage 3) and requiring a long tirne to rebuild (stage 4), it 

would 'pass' a particular stage of the value test, and its cell was ticked and shaded. The 

more sta(yes it passed, the more cells were ticked and highlighted, and the more valuable 1111 
a resource could be seen for a particular case study. If a resource did not pass a 

particular stage, the response(s) for the subsequent stage(s) was/were ignored. The total 

column for each case study gives a score for a resource's value ranging from I to 4. 

Exhibit 80: The value of relevant strategic resources - surnrnarý 
cs 1 CS 2 Cll i Cs 4 CS 5 

--ZZ- .=i9 im 2-Z= .-52 
R FC, I 
R F62 
la- G3 

Lj 2 

RECA 
REGi 
RFG6 
RFG7 

4 Iv 3 v-1 4 

IIOSI 
POS2 4 4 4 
POS3 4 4 
POS4 V 2 
POS5 I 
POS6 

- 
FNCI I L 2 1 2 

FNC2 2 1 
FNC3 - - 

FNC4 2 
FNCS 

CU L2 4 1 
UL3 V V V 4 

CUL4 4 
CUIJ 

CUT(, 
4 

4 
I 

Shaded cells with a tick mark indicate that a resource has passed a particular stage of the value test. 

The value I represents a low strategic value and 4 stands for the highest possible value, 

suggesting that any advantage that is based upon it is likely to be sustainable, because 

the resource is scarce, not mutable, highly durable and because it would take any 

competitor a substantial aniount oftime to build this resource. 
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The counts in the total columns suggest that in case study I the cultural resources 
(CULI-6) were the most valuable resources, and in case study 2 the most valuable 

resource was 'Product reputation' (POS2). For case studies 3 and 5 the analysis suggests 

that 'Product reputation' (POS2), 'Firm reputation' (POS3) and 'Trademarks' (REG6) 

passed all four stages of the test and hence, they are the most valuable resources in these 

cases. Finally, 'Firm reputation' (POS3) appears to be the most valuable resource in case 

study 4. 

Some shared patterns can be observed. Firstly, case studies 3,4, and 5 attribute an 

equally high value on the resource Trademarks' (REG6). Secondly, case studies 2,3, 

and 5 value their resource 'Product reputation' (POS2) very highly. Finally, the resource 
'Firm reputation' (POS3) is valued highly in case studies 3,4, and 5. 

This suggests that, with regard to the strategic value of their relevant strategic resources, 

case studies 3-5 share an emphasis on both 7rademarks' (REG6) and 'Firm reputation' 
(POS3), whereas case studies 1,3, and 5 share an emphasis on 'Product reputation' 
(POS2). The implication from this is that overall, case studies 3-5 are more similar to 

each other than each of them is to case studies I and 2, but it also suggests that case 

studies 2-5 are more similar to each other than each of them is to case study 1. 
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5.2.2.3. Strategic configuration from an activity-based perspective 

The third element of the comparison of the case studies' strategic configuration 
describes how they are configured from an activity-based perspective. This comparison 
is carried out now and it covers the following elements: 

0 Critical value chain activities and linkages (i. e. which activities and 
linkages are critical for producing product/service attributes preferred by 

customers), and 

9 The relationships between critical value chain elements and 

product/service attributes (i. e. which product/service attributes do the 

critical elements of the case studies' value chains contribute to? ). 

5.2.2.3.1. Critical activities and linkages 

The first element that is examined as part of the comparison of the case studies' strategic 

configurations from an activity-based perspective is concerned with critical value chain 

elements, i. e. critical activities and critical linkages. These are shown in Exhibit 81, 

where they are indicated by shaded cells and tick marks. 

Critical activities: The data in the exhibits suggests that in case study 1, the activities 
'rechnology development' (SA3), 'Procurement' (SA4) and 'Marketing & sales' (PA4) 

were identified as critical. 'Technology development' (SA3) and 'Marketing & sales' 
(PA4) were also seen as critical in case studies 2 and 4 as was 'Operations' (PA2). The 

activity 7echnology development' (SA3) was also identified as critical in case studies 3 

and 5, as were 'Planning/control' (SAI. 3) and'Quality management' (SAIA). All three 

activities are support activities. 

Critical linkages: Altogether eighteen linkages were identified as critical. These are 

represented by the arrows in Exhibit 82. These were grouped into either of three 

categories depending on their position within the value system: 

o Internal linkages 

9 Backward linkages, and 

* Forward linkages. 

Amongst the internal linkages, the link between 'Technology development' (SA3) and 
'Marketing and sales' (PA4) was identified as being of critical importance in three cases 
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(LNK5 -CS 1, LNK3 - CS 2, LNK33 - CS 4). 

Exhibit 81: Critical elements of the case studies' value chains 

= 

LNKI (CS 2) Operations: Systems engineering to technology development 
LNK2 (CS 2) Marketing & sales to systems engineering 

- LNK3 (CS 2) JIMarketing & sales to technolg y development 
LNK I (CS 3'5) Fechnology development and operations 
LNK2 (CS 3/5) =ý ý1(ýi Iq msticS and customer 
LNK3 (CS 3 5) 

ý 
e unction and customer 

LN KI (CS 4) ; Suppliers to procurement 
LNK2 (CS 4) Suppliers to inbound logistics 
LNK3 (CS 4) 

- 
1 echnology development and marketing/sales 

LNK4 (CS 4) '\4arkcting, sales to customers 

�I 
[I 

/ 

Shaded cells that carry a tick mark indicate critical elements of a value chain. 

Exhibit 82: Direction of critical linkages (forward, internal, backward) 

Firm Infrastructure 
all activ supporting entra chain (general manag-t, accounting & finance. planningVcontrof quality management) 

Human resource management 
all activites related to employment training & payroll 

Technology development 

ad act, to the develop, nent otproducts, semkes, procesZ-'ýsoftware 
Procurement C) 

3 -7 
.1 ac". ý' el o purcrissing of parts. conriporents. ra., ralerals eq M 

3., 

CL 
CL 

; 

(35D Inbound logisticts Operations Outbound logistics Marketing & sale. S-ice 
U) 

---/ 
1 (A 

The numbers next to the arroxvs in tile exhibit indicate the number of times a particular linkage has been 
identified as critical. 

The linkage between 'Operations' (PA2) and 'Technology development' (SA3) was also 

identified as critical in three cases (LNKI - CS 2, LNKI - CS 3 and 5), and the linkage 

between 'Operations' (PA2) and 'Marketing and sales' (PA4) was seen as critical in one 

Acti%ities/Critical linkage between 
... and 

SAI Firm infrastructure 

SALI General management 

___SA 
1.2 Accounting finance 

1% the actiN io/linkaLe critical? 

SA 1.4 QuahtN management 
SAI. 5 Others 
SA2 II uman resource management 
SA3 'rechnology development 
SA4- Procurement 
SA5 Others 
PAI ! Inbound loýistics 
PA2 Operations 
PA3 ': Outbound logistics 
PA4 Marketing & sales L 

- ') SerN ice i PA 
PA6 Others 

LN KI (CS 1) Component suppliers and procurement 
, LNK2 (CS I Other suppliers and procurement 

LNK3 (CS I Customers and operations. order management 
LNK4 (CS I Customers and outbound logistics 

LNK5 (CS 1) ýTechnoiogy clevelopmentlengineering and marketing& sa-les- 
LNK I (CS 2) Operations: Systems engineering to technology de%elopment 
LNK2 (CS 2) Marketing & sales to systems engineering 
LNK3(CS2) jMarketmg& 

sales to techno1gydevelopment 
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case (LNK2 - CS 2 225). 

The linkages between 'Suppliers' and the two value chain activities 'Procurement' (SA4) 

and 'Inbound logistics' (PAI) forni a second group of' linkages, i. e. those relating to 

backward integration. The link between 'Suppliers' and 'Procurement' (SA4) was 

identified as critical in three cases (LNKI & LNK 2- CS 1, LNKI - CS 4) and the one 

between 'Suppliers'and 'Inbound loglstlcs'(LNK2 - CS 4) once. 

Finally, the third group of linkages relates to forward integration. This refers to the 

businesses' links with its custorners and distributors. The link between 'Outbound 

logistics' (PA3) and 'Custorners' was identified as critical in three cases (LNK4 - CS 1, 

LNK2 - CS 3 and 5), whereas the link between 'Service' (PA5) and 'Custorners' was 

identified as critical twice (LNK3 - CS 3 and 5). Two other forward linkages were each 

identified as critical once (LNK-33 - CS 1, LNK4 - CS4). 

SLImmary: The data in Exhibit 83 summarises the information relating to the critical role 

of all value chain activities. A highlighted cell indicates that an activity has either been 

identified as critical by respondents or that it is one end of the linkages that respondents 

identified as critical. The number of tick marks in each cell indicate the number of times 

an activity has been identified as playing either of these two roles. 

Exhibit 83: The critical role of the case studies' value chain acfivitics 

SAI Firm infrastructure 
SA 1.1 General manaLI. CTnent 
SAý. 2 Accounting &, finance 

SA 3 PlanninLL'control 
SA 1.4 QuahtN management 

' SAI. 5 Others 

SA3 ITechnology 

SA4 I Procurement 

PAI Inbound logistics 
PA2 Operations 

PA3 Outbound logistics 

PA4 ]Marketing & sales 
PA 5 Scr% ice 
PA6 'Others 

Is the 

It 

r-77, 

IIII 

This data reveals a complex overall pattern of similarities and differences between case 

studies but three patterns appear to stand out. Firstly, the data in the exhibit suggests that 

'25 Note that because 'Systems engineering' was an activity separate from 'Technology development' the 
former was included in the 'Operations' activity in case study I- 
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all cases appeared to share an emphasis on the activities Technology development' 

(SA3) and 'Operations' (PA2). Secondly, it appears that in case studies 1,2, and 4 the 

activities 'Technology development' (SA3) and 'Marketing & sales' (PA4) play a critical 

role. This is because they were both identified as critical in these case studies, and 
because the linkage between 'Technology development' and 'Marketing & sales'was also 
identified as critical these cases. Finally, case studies 1,3, and 5 also appear to share an 

emphasis on 'Outbound logistics' (PA3). It can, however, not be concluded that some 

case studies are more similar to each other than to others with regard to the critical role 
that their value chain activities play. 

216 



5.2.2.3.2. The relationship between critical elements of the value chain and 

product/service attributes 

The second element that is examined as part of the comparison of' the case Studies' 

strategic configurations from an activity-based perspective, relates to the relationships 

between critical value chain elements and the product/service attributes that they help 

producing. 

Shaded cells indicate critical value chain activities. The codes used refer to product/service attributes that 
are preferred by a case study's customers. They are explained in 'Appendix F: List of the case studies' 
product 'service attributes'. 

Exhibit 85: Value chain activities and attrihute categories they contribute to 

Attrihute cateLorv for which the activitv is critical 

SAI 

SAI. 1 
SAI. 2 
SAI. 3 
SA 1.4 R-JNOV., OUAL. 
SAI. 5 

SA2 
- - 

Z1 SA3 MOV. [iMtýOIV, QUAL. 1 INNOV., QüýAj; ý ýOV., QUAL. 1 
SA4 TIME, QUAL. 
SA5 

.7 

PAI 
PA2 1 IN-NOV, QUAL. 

- 
1 TIME, QUAL. 

PA3 TIME 
PA4 IN-NOV. 

T: ý PA5 11 1 QUAL. 
r_ 1 PA6 i 1 

Shaded cells indicate critical value chain activities. 'QUAL. '= QUALITY, 'INNOV. '= INNOVATION. 

The data shown in Exhibit 84 summarises these relationships for critical activities and 
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product/service attributes, and Exhibit 85 surnmarises thein for critical activities and 

attribute categories. Exhibit 86 suminarises the relationships between critical linkages 

and product/service attributes, and Exhibit 87 does this for attribute categories. A 

shaded cell in the exhibits indicates that in a particular case study, respondents identified 

this activity/linkages as relevant. Any code(s) in a shaded cell represent(s) the 

product/service attribute(s) or attribute category for which a particular activity/linkage 

was seen as an important contributor. 

Exhibit 86: Critical linkages and product/service attributes they contribute to 

Product/service attribute for N,, hich the linkaLe is critical 

1 LNKI (CS 1) TTD. PQ <= buckward 
LNK2 (CS 1) TTD, PQ - backward 
LNK3 (CS 1) forward 
LNK4 (CS 1) TTD - forward 
LNK5 (CS 1) PQ, INN I <= internal 
LNKI(CS2) SIM, CUST - internal 
LNK2 (CS 2) CUST - internal 
LNK3 (CS 2) CUST - internal 

LNK I( C-S-3 / 5-)- PQ, STA - internal => 
_PQ, 

STA 
LNK2 (CS 3/5) ITD - forward - ITD 
LNK3 (CS 3/5) GWWS - forward - GWWS 
LNK I (CS 4) OTD, PQ <ý backward 
LNK2 (CS 4) OTD, PQ <= backward 
LNK3_(CS 4) CUST <= internal 
LNK4 (CS 4) <= forward 

Shaded cells indicate critical value chain linkages. The codes used refer to product/service attributes that 
are preferred by a case study's custorners. They are explained in 'Appendix F: List of the case studies' 
product/service attributes'. 

Exhibit 87: Critical linkages and the attribute categories that they contribute to 

Product/scrN ice attribute for which the linkaLc is critical 

LNKI (CS 1) TINIE. QUAL. 
LNK2 (CS I) TIME, QUAL. i<- backmird 
LNK3 (CS TIME - fonvard 
LNK4 (CS TIME - forward 
LNK5 (CS 1) INNOV., QUAL. <= internal 
LN KI (CS 2) INNOV., QUAL. 1-internal 

LNK2 (CS 2) QUAL. I <= internal 
::, LNK3 (CS 2) ,I QUAL. <= internal 

LNKI(CS3/5) INNOV. - internal INNOV. 
LNK - forward TIME 2 (CS 3/5) TIME ýK3 

(CS 3/5) - forward 
LNK I (CS 4) TIME. QUAL. <= backward 
LNK2 (CS 4) (<= backivard QUAL. 
LNK3 (CS 4) INNOV. <= internal 
LNK4 (CS 4) forward 

Shaded cells indicate critical value chain linkages. 'QIJAL. '= QUALI'FY, 'INNOV. '= INNOVATION. 

A shaded cell in the exhibits indicates that an activity or linkage has been identified as 

critical in a particular case. If this activity or linkage was also seen as an IMportant 
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contributor for producing one of the product/service attributes preferred by customers, 

this cell also contains the code for this attribute (Exhibit 84) and Exhibit 86) or attribute 

category (Exhibit 85 and Exhibit 87). 

The data shown in Exhibit 84 suggests that out of the fifteen activities identified as 

critical, four were identified as critical for business success in general, and eleven were 

identified as important for producing at least one product/service attribute. In case study 

4 there were also two activities that were identified as important for producing a 

particular product/service attribute, but respondents suggested that these activities were 

not of critical importance. 

Activities and attribute categories: The data in Exhibit 85 shows that in four out of the 

five cases the activity Technology development! (SA3) was seen as an important 

contributor for product/service attributes in the INNOVATION category (CS 1, CS 3 -5). 
In three cases this activity was also seen as an important contributor towards attributes 
in the QUALITY category (CS 3-5). In two cases (CS 3 and 5), the activity 'Quality 

management' (SA 1.4) was seen as an important contributor for product/service attributes 

related to the INNOVATION and QUALITY categories. Finally, in case studies 2 and 4, 

the 'Operations' (PA2) activity was seen as an important contributor for producing 

attributes related to the QUALITY category, amongst others. 

Linkages and attribute categories: As for the role of critical linkages, an analysis of the 
data shown in Exhibit 87 suggests that internal linkages appeared to be critical for 

INNOVATION-based product/service attributes in all cases. These linkages are LNK5 

(CSI), LNKI-3 (CS2), LNKI (CS3 and 5), and LNK3 (CS4). In two cases it appears 

that they were also important contributors towards the attributes in the QUALITY 

category, i. e. LNK5 (CSI) and LNKI-3 (CS2). In two cases, backward linkages were 
identified as critical for TIME- and QUALITY-related product/service attributes. These 

. are LNK I and 2 (CS 1) and LNK I and 2 (CS4). Similarly, forward linkages appeared to 

be critical for TIME-related product/service attributes in three cases. These are LNK3 

and 4 (CS 1) and LNK2 (CS 3 and 5). 

Summary: With the exception of the critical role of internal linkages for 

INNOVATION-based product/service attributes (in all cases), no patterns could be 

observed with regard to the relationships between critical value chain elements and 
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product/service attributes (attribute categories) that they contribute to. This suggests that 

from an activity-based perspective the case studies share only few similarities. 
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5.2.2.4. Summary of the case studies' strategic configurations 

This section (5.2.2) compared the case studies companies with regard to their strategic 

configurations. This comparison was divided into the following three parts: 

0 The product/service attributes preferred by the case studies' customers 

(5.2.2.1) 

The case studies' strategic configurations form a resource-based view 

(5.2.2.2), and 

The case studies' strategic configurations form an activity-based view 

(5.2.2.3). 

The product/service attributes preferred by the gase studies' customers: The importance 

of the first element, i. e. the product/service attributes preferred by the case studies' 

customers, was derived from their role for identifying relevant strategic resources and 

critical elements of a value chain. The analysis showed that with regard to this element, 

case studies 2-5 were more similar to each other than each of them was to case study 1. 

This was because the customers of the former placed highest importance on 

product/service attributes related to product costs/price and time (time-to-delivery, 

in/on-time delivery), whereas the latter all shared an emphasis on attributes related to 

product quality and innovativeness of products. 

The case studies' strategic confie gurations form a resource-based view: This comparison 

was followed by a comparison of the case studies' strategic configuration from a 

resource-based perspective, which included the following elements: 

0 The relevance of strategic resources 

* The relationships between resources and product/service attributes 

* The resources' importance for producing product/service attributes, and 

0 The strategic value of resources. 

With regard to the first point, the outcomes of the analysis suggest that the cases 

included in the sample were quite similar to each other, although it appeared that case 

studies 2-5 were more similar to each other than each of them is to case study 1. 

However, the analysis of the second element suggests that the case studies varied 

substantially with regard to the underlying reasons for their strategic resources' 
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relevance. 

The analysis of the resources' importance for producing product/service attributes 

showed that none of the resources appeared to be important in all case studies. It also 

showed that some complex patterns can be observed, and that case studies 2,3, and 5 

appeared to share some similarities. 

With regard to the strategic value of resources, sorne shared pattems were observed. 
These suggest that, case studies 3-5 may be more similar to each other than each of thern 

is to case study I and 22. But they also showed that case studies 2-5 seem more similar to 

each other than each of thern is to case study 1. 

The case studies' strateg, gic configurations form an activity-based vIew: The thIrd element 

of the comparison of the case studies' strategic configuration was concerned with their 

configuration from an activity-based perspective. This analysis covered the two 

elements, i. e.: 

0 Critical value chain activities and linkages, and 

0 The relationships between critical value chain elements and 

product/service attributes. 

Exhibit 88: Summary of the case studies' strategic configurations 
conlik, uralion 

COST INNOVATION INNOVATI . ON j QUALITY INNOVATION 
Product serv ice attribu(esl TIME QUALITY QUALITY INNOVATION QUALITY 

I iN NOVATION L-PTHER OTHER OTIIER 
from a resource-hasedperyective 

The rele%ance ofresources; Case studies 2-5 more similar to each other than each of them to CS I 
Relationships bet, cen resources 

product, service attributesl 
No suni larities, svstematic differ ences 

POS2-3 
importance of resources; FNCI 

POS5-6 
I 

POSS-6 POS4-5 POS5-6 
FNCI-2 FNCI-2 CULI FNCI-2 CUL3 

Value ol'relevant strategi Ic resources CULI-6 POS2 
I REG6 F REG16 REG6 

POS2-3 POS3 POS2-3 
frons an actit-iq-busedperspective 

SA3-4 SA3 SA 1.3.1.4 SA3 3.1.4 SA 1 Critical value chain actv ines: 
PA4 PA2,4 

-- -, - __SA3_ 
PA2,4 

. 
SA3 

Critical % alue chain linka6wsý Some simil arities but substantial differences 

Shaded cells highlight similarities between cases. 

The comparison of the case studies' critical value chain elements revealed that all cases 

appeared to share an emphasis on the activities 'Technology management' (SA3) and 
'Operations' (PA2). Some systematic differences were also observed, but they did not 

point towards any patterns. 

With the exception of the critical role of internal linkages for INNOVATION -based 
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product/service attributes (in all cases), no consistent patterns could be observed with 

regard to the relationships between critical value chain elements and product/service 

attributes (attribute categories) that they contribute to. The findings form the across-case 

comparison of the case studies' strategic configurations are summarised in Exhibit 88. 
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5.2.3. The enterprise systems' implementations 

This part compares a number of elements related to the case studies' enterprise system 
implementations and their use. The elements that are compared to each other are: 

0 The type of enterprise system installed 

Whether the case study's main product delivery process had been re- 

engineered as part of the system's implementation, and 

The time after which routine use of the enterprise svstern was reached. 

The information regarding these elements is surnmarised in Exhibit 89, The data shows 

that case studies 1,2, and 3 featured a full-scale SAP R, '3 implernentation, whereas case 

study 4 featured a SAP R/2 implementation and case study 5 an upgrade of an existing 
R/2 systern to W3. Because FU2 and R/3 use identical business process models, case 

study 5 was the only case where the main product delivery process was not re- 

engineered. All case studies reached the phase of routine use of their systems after I 
approximately 3 months, with the exception of case study 3, which took longer (between 

6 and 12 months). 

Exhibit 89: Summary of the case studies enterprise system implementations 

Type of enterprise system installed SAP R/3 SAP R/3 SAP R,, 2 SAP R/3 
R/3 upg3do 

I from P, '2 
Use of BPR Vx 
Rontine use reached after (months) 

_3 
3- 6-12 33 I 

-- - -- -I -- - 

Shaded cells highlight similarities between cases. 

An analysis was also carried out that anned at measuring the level of enterprise systern's 

use. This was done using the following iterns: 

The percentage of employees using the enterprise systern 

The number of modules installed and used 

" The percentage of the enterprise systern's functions used 

" The number of EDI links to custorners and suppliers 

" The number of bolt-on applications used, and 

, and control systerns in use in the case study. " The number of other planning 

The data regarding this point IS SLImmarised in Exhibit 90. As for the degree of the 
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enterprise systems' use, this data suggests that there are some patterns of similarities. 

However, because much of the data used for this part of the analysis was ambiguous, no 

conclusions can be drawn from this comparison. 

Exhibit 90: Summary of the degree of enterprise systern use 

o. crnploýces us inQ sýstein i N, A ! 
- No of modules ins(alled, used AIL unclear All. unclear AIL clear 

o. ofsvstem's functions actuallv used Unclear Unclear Unclear Unclear Unclear 

None, but ould be Some links to Some links to Non but Id be ' ' o Some links 
No of ED[ I inks to cust., suppliers beneficial intemal supplier external suppliers 

heneti c 
ial external suý 

No of bolt-onapplications 
- 

None None None None 
....... .... 

None 

Se%eral (mostly MS Se% era] (mostly %IS SeNeral (mostly MS 1 Se , eral (mostly MS Se, eral (most]) %IS 
No of other planning and control systems i 

: --l- I --- 11 : -- nw". k'-i' I 
I 

Off`--h--dl 

Shaded cells highlight similarities between cases. 
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5.2.4. The enterprise systems' strategic impact 

The last element of the across-case analysis of the case studies summarises the 

enterprise systems' strategic impact. This comparison highlights similarities and 
differences across cases, and it will be carried out from two perspectives, the resource- 
based view and the activity-based view. From the former, it will include a comparison 

of the enterprise systems' impact on relevant strategic resources, and dynamic 

capabilities. From the latter, the comparison will cover the systems' impact on value 

chain activities and linkages. 

In chapter 6 this data will be used in order to discuss this study's research questions. 
These are concerned with enterprise systems' strategic impact, and with the exploration 

of possible contingencies between this impact and the context of these systems' 
implementations. 

5.2.4.1. Impact from a resource-based perspective 

From a resource-based perspective, the data collected in this study concerns the 

enterprise systems' strategic impact on relevant strategic resources, and on dynamic 

capabilities. The data shown in Exhibit 91 and Exhibit 92 surnmarises this impact. AY 
in the exhibits marks a positive impact, '(+)' means that there have not been any 
improvements yet but that they are expected from planned extensions of the system. 
Finally, a'-' marks a negative impact. Each sign stands for the views of one respondent. 
A shaded cell in Exhibit 91 indicates that a resource has been identified by respondents 

as strategically important. All cells in Exhibit 92 are highlighted, since dynamic 

capabilities are assumed to be strategically important in general. 

The data surnmarised in Exhibit 91 suggests that a positive impact of the enterprise 

systems' use can be found on most positional resources (POS 1, POS3-6), most cultural 

resources (CULI-5), and on one functional resource (FNCI). At the same time a mixed 
impact can be observed for three cultural resources (CUL3-5), and a negative impact can 
be observed for one positional resource (POS5) and for three cultural resources (CUL3- 

5). 

The data that summarises the enterprise systems' impact on dynamic capabilities (see 

Exhibit 92) shows that a substantial positive impact of the enterprise systems' use on 
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dynarnic capabilities can be found for all three groups of dynarnic capabilities. A 

negative or mixed impact cannot be observed, suggesting that the systems' impact on 

dynamic capabilities appears to have been positive throughout. 

Exhibit 91: Impact on relevant strategic resources 
Code Resource- CS I 'S 31 CS4 

Regulaton, resources 

REG I Trade Secrets 
REG2 Contracts 
REG3 Licences 
P-EG4: Patents, 
REG5 Con rights 
REG6 Trademarks 
REG7 Registered designs 

Positional i-esources 
ý PIOS I Data bases + + 

POS2 Product reputation 
POS3 Firm reputation - + MS4 Social networks + + + + 
POS5 Value chain configuration + + +' + + 
POS6 1 Established distribution network + + + + 

Functional resout-ces 
FNCI Know-how of employees + + 

1 FNC2! Know-how of suppliers 
FNC3 Know-how of franchisors 

i FNC4: Know-how of distributors -T- 
1 FNC5 Know-how of franchisees 
Cultural resources 
CUL I Perception of quality + H 

i CUL2 Perception of service + 
I CUL3 Ability to manage change + tech. chng. 

+ 
tech. chng. 

CUL4: Abilit-v to innovate. + _ 
CUL51 Team working ability + 
CUL6 Participative management stvie 

Shaded cells indicate relevant strategic resources. Y indicates that a positive impact has been identified 
by a respondent. V indicates that a negative impact has been identified. '(+)' indicates a positive impact 
that has not been realised yet but that is expected from planned extensions of the system. Each symbol in a 
cell represents the views of one respondent. 

Exhibit 92: Impact on dynamic capabilities 

Code D) narnic capubifit. N 
Dý nami, apahilittes related to the abdin ol t lie , ompan i and its emploi ees to 

LRNI 
... acquire and absorb knoAledg 

LRN2 make knoMedge availabl 
LRN3 

... analvse_knowledg 
LRN4 

.. . collect and document knowledg, 

nanuc capabilities related to the internal 
INTI 1 

and external integration ol ... 
... resource 

T. + 

+, + + + --T 

Di, nantic capabilities related to tratislotmation 
TRN II Ability to scan the environmemý 
TRN-1 AbilitN toe% aluate mar 
TRN3 Abilitv to accomnlish reconfiLuration and transformation + 

'+' indicates that a positive impact has been identified by a respondent. '-' indicates that a negative impact 
has been identified. '(+)' indicates a positive impact that has not been realised yet but that is expected from 
planned extensions of the system. Each symbol in a cell represents the views of one respondent. 
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This comparison suggests that, from a resource-based perspective, there may be areas of 
consistent positive strategic impact. However, it also suggests that the enterprise 

systems' impact was not positive throughout. Rather, a negative and/or mixed impact 

can be observed for some areas in some. We can also observe a considerable variance, 
both for the enterprise systems' overall impact as well as their effects on specific areas 

of impact. 

228 



5.2.4.2. Impact from an activity-based perspective 

From an activity-based perspective, this study investigated the enterprise systems' 

strategic impact on the case studies' value chains. Particular attention was paid to the 

systems' impact on critical value chain elements, i. e. critical activities and linkages, 

because these are considered to be the sources of competitive advantage at the business 

unit level. 

The data shown in Exhibit 93 sumi-narises this impact. AY in the exhibits marks a 

positive impact, '(+)' means that there have not been any improvements yet but that they 

are expected frorn planned extensions of the systern. Finally, a '-' marks a negative I 
impact. Each sign stands for the views of one respondent. Shaded cells indicate that an 

activity or linkage has been identified as strategically relevant. 

Exhibit 93: Impact on the case studies' value chain activities and linkages 

Ini act on value chain c tivities/critical link! ýý 
Code Acti%ities CS1 CS 2 i--T CS 5 Stpj,, ýf in uws 
SAI 

SA 1,1 
SAI. 2 
SAI 3 

Firm infrastructure 
General manaLcment 
Accounting & finance 
Planning, control 

itý 11, J 
+ + 

4 Sý Quality management + + n 
S Others 
S A22 Human resource management 
SA3 Technologv development 
SA4 Procurement + + 
SAS Others 

--- - PAI Fnbound logistics + 
PA2 Operations + 
1) A3 

--- -- - -- 
Outbound logistics + +' ' + 

PA4 Marketing & sales + 

Z 

PA5 Service 
PA6 Others I + + 

LNKI (CS 1) Component suppliers and procurement 
LNK2 (CS I) 
LNK3 (CS 1) 
LN K4 (CS 1) 
LNKS (CS 1) 

Other suppliers and procurement 
Customers and operations order management 
Customers and outbound logistics 
Technology dc, 'CIOPMCIIL engineering and marketing & sales 

LN KI (CS 2) Ops Sýstcnis engineering to technology development 
LNK2 (CS 2) Market in u Lk ales to SýsternS engi nccrmý 
LNK3 (CS 2) Markctiný, & sales to tcchnokjyjcvcIgmcnt 

LN K13 5) Technology development and operations 
LNK2 CS 1'5) Outbound logistics and customer 
LNK3 (CS 3 5) Scr% ice function and custorner 
LN KI (CS 4) Su to procurement 
LNK2 (CS 4) Suppliers to inbound Iqistics 
LNK3 (CS 4) Techiioiogv development and marketing- sales 
LN K4 (CS 4) Marketine sales to customers 

Shaded cells indicate critical activities/linkages. Y indicates that a positive impact has been identified by 
a respondent. V indicates that a negative impact has been identified. '(+)' indicates a positive impact that 
has not been realised yet but that is expected from planned extensions of the system. Each symbol in a cell 
represents the views of one respondent. 'N/a' refers to an activity that was not present in a particular case 
study. 
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The data summarised in Exhibit 93 suggests that a positive impact of the enterprise 

systems'use can be found on all value chain activities, with two exceptions. These are 

the support activity 'Others' (SA1.5) where we find a negative impact, and the activities 

'Accounting & finance' (SA 1.2) and 'Others' (SA5), both of which where not studied. At 

the same time a negative and/or mixed impact can be observed for many primary and 

support activities. No impact was found at all for critical linkages, although a positive 

impact was expected by respondents for some linkages in case studies 3 and 5. 

This suggests that, from an activity-based perspective, there may be some areas of 

consistent positive strategic impact. It also suggests that there was a substantial negative 

and/or mixed impact, and that overall, a considerable variance can be observed across 

cases, both overall and for specific areas of impact. 

5.2.4.3. Summary of the enterprise systems' impact 

The case studies were compared with each other with regard to the strategic impact that 

their enterprise systems had. This comparison was carried out from two perspectives, 

the resource-based view and the activity-based view. From the former, it included a 

comparison of the enterprise systems' impact on relevant strategic resources, and 
dynamic capabilities. From the latter, this comparison covered the systems' impact on 

value chain activities (critical and non-critical activities), and value chain linkages 

(critical linkages only). 

The data concerning the enterprise systems' strategic impact is surnmarised in Exhibit 91 

to Exhibit 93. It suggests that a positive impact can be observed for many relevant 

strategic resources, dynamic capabilities, and critical value chain elements. In some 

areas, however, the enterprise systems' use also appears to have had a negative and/or 

mixed impact. For some relevant strategic resources and value chain activities, we can 

observe a consistent positive impact, which suggests that these may be areas where such 

systems have a positive generic impact. Overall and for the majority of areas of impact, 

however, we find a substantial variance across cases. 

These observations raise a number of issues, which will be addressed in the next 

chapter. Firstly, a closer look at the enterprise systems' impact should be taken, in order 

to discuss their strategic contribution for the cases in the research sample. Secondly, a 
detailed analysis should discuss areas where such systems are most likely to make a 
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positive strategic contribution and where care should be taken, because a negative 
impact has been observed. Thirdly, the reasons for the systems' impact, positive and 

negative, and the lack thereof should be reviewed, in order to identify possible 

explanations for differences in impact, and hence, possible contingencies. 
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5.2.5. Summary of the across-case analysis 

As part of the within-case analysis the enterprise systems' implementations were 
described in their context in order to provide an understanding of the elements of the 

research framework and their interactions. As part of the across-case analysis, the case 

studies were then 'stacked' and this data was compared across cases in order to identify 

similarities and differences. Both comparisons covered the following elements: 

0 The case studies' operational configuration 

0 The case studies' strategic configuration 

0 Their enterprise system implementations and use, and 

0 The enterprise systems' strategic impact. 

The outcomes of both analyses are surnmarised in 'Appendix J: Summary of the across- 

case analysis of the case study data'. This data is now used in order to discuss this 

study's research questions. 

The first research question aims at identifying the enterprise systems' strategic 

contribution for the research sample. It also aims at deriving possible generalisations 

about enterprise systems' strategic impact for the research sample. The second research 

question takes a closer look at the differences in impact that we observe and possible 

explanations for these differences. From this, it is hoped to derive possible 

contingencies between enterprise systems' strategic impact and the context in which 

these systems are implemented and used. This study's research questions are discussed 

next. 
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6. Discussion 

This chapter discusses the research questions using the case study data described in the 

previous chapter. First, it will address research question la, which is concerned with 

identifying whether the enterprise systems' use has made a strategic contribution by 

affecting the case studies' relevant strategic resources, their dynamic capabilities, and 

critical elements of their value chains. This is followed by the discussion of research 

question 1b, which will involve a detailed analysis of how the enterprise systems 

affected these elements. This analysis will show where enterprise systems are most 
likely to make a strategic contribution. 

Research question 2 will take a closer look at the differences in impact that we 

observed, and it will explore possible reasons. As part of this discussion, explanations 

given by respondents for the systems' positive and negative impact will be reviewed. 
The discussion will also look beyond these explanations by matching patterns of 

enterprise system impact against patterns in the context of the enterprise systems' 
implementations. 
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6.1. Research question I 

Research question I is concerned with the analysis of the enterprise systems' strategic 

contribution. I argued that, because of enterprise systems' high level of integration and 

the far-reaching organisational changes that their implementations usually require, their 

impact is likely to go beyond immediate cost savings and other operational 
improvements. Therefore, the discussion of research question I aims at answering the 

following question: 

Does the routine use of an enterprise system affect a husiness strategically, and if so, 

how does it affect a husiness strategically? (Research question 1) 

The literature review has shown that relevant strategic resources, dynamic capabilities, 

and critical value chain elements represent a business' sources of competitive advantage 
from the resource-based and the activity-based perspectives. Amongst these elements, 

the literature review proposed that enterprise systems might affect a business' relevant 

strategic resources and critical elements of its value chain. I extended this proposition to 

include dynamic capabilities, and thus I am seeking to identify the following research 

question: 

Does the routine use of an enterprise system affect a business' relevant strategic 

resources, its dynamic capabilities, and critical value chain elements (research 

question ]a), and ifso, how does it affect them (research question 1b)? 

6.1.1. Research question la 

The discussion of research question la investigates whether or not enterprise systems 
had a strategic impact on the cases included in this study. The purpose of this analysis is 

to show whether or not enterprise systems' impact goes beyond immediate cost savings 

and other operational improvements, both of which have been at the centre of enterprise 

*system research so far. 

The literature review has shown that relevant strategic resources, dynamic capabilities, 

and critical value chain activities and linkages represent a business' sources of 

competitive advantage from the resource-based and the activity-based perspectives. 

Amongst these elements, the literature suggested that enterprise systems may affect a 

business' relevant strategic resources and critical elements of its value chain. I extended 

this proposition to include dynamic capabilities. For each case study, the data analysis 
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therefore sought to show whether the enterprise system's use had a positive impact on 
the case study's: 

0 Relevant strategic resources 

o Dynamic capabilities, and 

0 Critical value chain activities and linkages. 

The relationship discussed as part of this research question is illustrated in Exhibit 94. 

Exhibit 94: Relationship examined as part of research question la 

Relevant strategic 
resources & capabilities 

Enterprise system use 

Possible strategic 
Critical value chain activities 

contribution 
& linkages 

This analysis was presented in the previous chapter, and was summarised in Exhibit 91 

to Exhibit 93. A review of this data shows that, with the exception of regulatory 

resources, there was a positive impact in at least some of the cases across all of the 

categories of strategic resources, dynamic capabilities and critical activities and 
linkages. This is also shown in the upper part of Exhibit 95, which surnmarises the 

enterprise systems' positive impact on these categories. This is strong support for the 

proposition that the routine use of an enterprise system is strategically beneficial in that 
it positively affects a business': 

0 Relevant strategic resources 

o Dynamic capabilities, and 

0 Critical value chain elements. 

Powever, the analysis summarised in Exhibit 95 also shows that, as expected, there are 

many areas where the enterprise systems had a positive strategic impact in only some of 

the case studies. In some areas, we also find a negative impact, sometimes in 

combination with a positive impact. This suggests that enterprise systems' strategic 
impact cannot be expected to be uniform. Rather, it suggests that there may be a 

substantial variance with regard to this impact. 
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Summary: These observations suggest that for the cases included in the research sample, 

the enterprise systems' use had a positive impact on relevant strategic resources, 
dynamic capabilities, and critical value chain elements. As described earlier, from the 

resource-based and the activity-based perspectives, these elements are considered to be 

the sources of competitive advantage at the business unit level. 

Exhibit 95: The enterprise systems' strategic impact (positive and negative) 
Positive impact 

Positive impact on resources/dynamic capabilities CS I CS 21 CS 3 CS 4 CS 

Positional resources 
Funotional resources 

- [Cultural 
resources 

I Dynarnic capabilities related to leaming 
ýýrniýc 

capabilities related to integration 
I Dynamic capabilities related to transformation 

Positive impact on critical activities/linkages CS I CS 2 CS 3 CS 4. CS 5 
Support activities V - 
Primary activities wa 

! Critical linkages v, 

Ne-eative impact 
Negative impact on resources/dynamic ca abilities CS CS 3 CS 4 CS 5 
Rcýulatory resources 
Positional resources 
Functional resources 
Cultural resources 

Dynamic capabilities related to learning 
Dynamic capabilities related to integration 
Dynamic capabilities related to transtorn-tation 

Negative impact on critical activities/linkages 3 CS 4 CS 5 

, 
SuUort activities 
Primary activities n/a 
Critical linkmýes 

Exhibit 96: Results of the discussion of research question la 

Relevant strategic 
resources (+/-) & 

Enterprise system use 

dynamic capabilities 

Critical activities (+/-) 
Strategic & linkages (+) 
impact 

Although considerable evidence for a positive strategic impact can be found, we also 

find a negative/mixed impact for some resources and critical value chain activities. This 

is illustrated in Exhibit 96. We also find that, overall, some case studies appeared to 

have benefited more from their enterprise systems than others have. For instance, in case 

studies I and 3 we find a positive overall impact, whereas in the other cases, we also 
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find a negative or mixed impact. 

The far-reaching positive impact that the enterprise systems had on the case studies' 

relevant strategic resources, their dynamic capabilities, and their value chains provides 
further evidence for the view that these systems' impact is not limited to immediate cost 

savings and other operational improvements. Rather, it suggests that their use can also 

have significant strategic implications, a view shared by Kennerly and Neely, and 
Davenport 226 for instance. 

The variance in the enterprise systems' overall strategic impact that we observe is also 

consistent with the literature about enterprise systems 227 
. That is, I argued that enterprise 

systems are widely used and they enjoy an evident popularity. However, companies' 

experience in the use of these systems are mixed, i. e. some companies' system 
implementations have been highly beneficial whereas for others, they appear to have 

been problematic. I referred to this as the 'enterprise system paradox'. II 

These findings highlight the need to take a closer look at the data. Firstly, a more 
detailed analysis of the systems' impact on the different areas of impact needs to be 

carried out, identifying areas where enterprise systems are most likely to make a 

strategic contribution. This is discussed next. 

Secondly, a detailed analysis of differences between cases needs to be carried out. This 

should involve a review of the explanations provided by respondents for the enterprise 

systems' impact, and the data related to the context of the enterprise systems' 
implementations. This would help identify possible reasons for these differences, and 
hence, it would help identify possible contingencies that may account for the variance 
that we observe. The unveiling of such contingencies would help uncover possible 

reasons for the enterprise systems' paradox. This is discussed as part of research 

. 
question 2. 

226 Kennerly/Neely (200 1), Davenport (2000,1998) 
227 See for instance Kennerly/Neely (200 1), Davenport (2000,1998), Wall/McKinney (1998), etc. 
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6.1.2. Research question lb 

The analysis of research question Ia found considerable evidence for enterprise systems' 

strategic impact. By showing that this impact varied substantially for the cases in the 

research sample, it also provided evidence for the existence of the enterprise system 

paradox. For instance, taking into consideration both strategic perspectives, the analysis 

showed that the enterprise systems' strategic impact was positive throughout only for 

two case studies, whereas in the other cases it was mixed, i. e. positive and negative. 
Further exploration of this variance may shed more light on the enterprise systems' 

paradox. Therefore, the analysis of research question lb takes a closer look at enterprise 

systems' strategic impact by identifying how these systems affected the case studies' 

relevant strategic resources, dynamic capabilities and critical value chain elements. 

This analysis will be done separately for the two strategic perspectives and it will look 

for patterns or repeated observations in areas of impact. Patterns are more likely to point 
towards areas where enterprise systems have an impact because they are less likely to be 

spurious than single observations. Areas, where a positive impact can be found, point 
towards areas of generic impact. Areas where a positive impact can be observed in some 

cases but a negative or absent impact in other cases, however, point towards systematic 
differences in the enterprise systems' strategic impact. Research question 2 will take a 

closer look at these differences and explore possible reasons. The main analytical 
technique used for this discussion is referred to as the 'repeated observations' 
technique 228 

. According to Yin, repeated observations can be made on a time-series or 

cross-sectional basis, at repeated cases or embedded units of analysis within a case. 
However, the technique, is considered a1esser mode of analySiS229. Therefore, causality 

can only be inferred if its results are triangulated. 

228 Yin (1994: 120-125) 
229 See Yin (1994: 120). 

238 



6.1.2.1. Resource based perspective 

The first step in the discussion of research question Ib is to examine the overall effect of 

the enterprise systems' use on strategic resources and dynamic capabilities. This will be 

based on reviewing the data described in section 5.2.4, which is summarised in Exhibit 

91 and Exhibit 92. 

The literature review suggested that, from a resource-based perspective, strategic 

resources are considered to be vital sources of competitive advantage. Therefore I 

argued that an examination of enterprise systems' strategic impact should investigate 

how these systems affect these sources of competitive advantage. Strategic resources 

can be divided into four groups 230. These are: 

Regulatory resources 

" Positional resources 

" Functional resources, and 

" Cultural resources. 

Accordingly, the enterprise systems' impact on these four groups of resources is now 
discussed. The purpose of this discussion is to show in detail how the enterprise systems 
have affected the case studies' relevant strategic resources, and to identify areas where 

enterprise systems are most likely to make a strategic contribution. 

Exhibit 97 to Exhibit 100 summarise the impact that the enterprise systems had on the 

case studies' relevant strategic resources, separately for each of the four groups. AY in 

the exhibits marks a positive impact, '(+)' means that there have not been any 
improvements yet but that they are expected from planned extensions of the system. 
Finally, a'-' marks a negative impact. Each sign stands for the views of one respondent. 
Shaded cells indicate that a resource has been identified as strategically relevant. 

6.1.2.1.1. Positional resources 

The data shown in Exhibit 97 suggests that the enterprise systems' use appears to have 

had a strong positive effect on positional resources, with the resources 'Data bases' 

(POS 1), 'Finn reputation' (POS3), 'Value chain configurations' (POS5) and 'Established 

230 Hall (1993,1992) 
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distribution network' (POS6), having between three and five cases that show a positive 

impact. 

'Data bases' (POS I): In case studies 3-5, the enterprise systems' use appears to have been 

beneficial for the resource 'Data bases' (POS I), whereas in case study I this resource 

was not strategically relevant, and in case study 2 no impact was found. 

Respondents in case studies 3 to 5 explained that the system's positive impact on 'Data 

bases' (POS I) came from improvernents to product and materials databases, which were 

used for order and materials management. It was argued that, since the enterprise 

systems were used, the data froin these data bases was always up-to-date and readily 

accessible, giving users more accurate and more detailed information than before. This 

was seen as a significant improvernent. The reasons for the absence of a positive impact 

in case study 2 remain unclear. 

Exhibit 97: Impact of the enterprise systems' use on positional resources 

code Resource -CS I CS 2 CS3 CS4 CS 5 
POS I Data bases! + + + 
POS2 Product reputation 
POS3 Firm reputation + 
POS4 Social networks + + + + 
POS5 Value chain configuration + + +, + + 
POS6 Established distribution network + + + +, +, + I + 

Y indicates that a positive impact has been identified by a respondent. '-' indicates that a negative impact 
has been identified. '(+)' indicates a positive impact that has not been realised yet but that is expected from 
planned extensions of the system. Each symbol in a cell represents the views of one respondent. Shaded 
cells indicate relevant strategic resources. 

'Product reputation' (POS2) and 'Fin-n reputation' (POS3): Although relevant in all case 

studies, the resource 'Product reputation' (POS2) remained unaffected by the enterprise 

systerns' use. A possible impact on this resource was, however, not expected as the use 

of enterprise systems could not possibly have had an impact on these resources. 

Respondents in case study 2 explained that tile positive impact oil 'Firm reputation' 
(POS3) resulted frorn having been able to successfully install the system. This was said 

to have strengthened the business' image as a tec hno I ogy- leader, in particular from the 

perspective of its customers and suppliers. This appears to be a secondary effect, and in 

the long term, one might expect this to occur in other cases too. However, any such 

impact would be contingent upon a company's strategic positioning as a technology 

leader. 
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'Social networks' (POS4): Respondents argued that the positive impact on 'Social 

networks' (POS4) in case studies 2-5 could be explained on the grounds of improved 

external communication with customers and suppliers, and for case studies 2,4, and 5 

also from improved communication within the division. 

Improvements in social networks with customers and suppliers were explained by the 

fact that the enterprise systems' implementation required more communication with both 

parties with regard to a wide range of issues. As a result of the more intensive 

communication with these parties, it was argued that overall relationships with them had 

improved. 

The improvements in social networks to divisional management and other business 

units were explained on the grounds of a more intensive communication within the 

division that was required as part of the systems' implementation (case studies 2,4, and 
5 were business units of the same division). The initial reasons for the absence of impact 

on 'Social networks' (POS4) seemed unclear but the discussion of research question 2 

will provide a possible explanation. 

'Value chain confiRurations' (POS51. Most of the positive impact on the businesses' 

'Value chain configurations' (POS5) was explained by respondents on the grounds of a 
better availability of planning and control information, both within and across the value 

chains' activities. Respondents also argued that data flows between activities were now 
better integrated. The absence of a positive impact in case study 5 could not be 

explained, but again, the discussion of research question 2 will provide a possible 

explanation. 

In case study 5 (the R/3 upgrade), the system had a negative effect on the resource 
'Value chain configuration' (POS5), which was mainly explained by the simultaneous 

centralisation of some procurement activities, and the fact that the enterprise system 

required more data to be entered into the system. This is described in more detail as part 

of the activity-based analysis. 

'Established distribution network' (POS6): Better information flows and improvements 

to logistics and distribution processes were the main source of the system's positive 
impact on the resource 'Established distribution network' (POS6) in all case studies. 
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Summajy: 
_The enterprise system appears to have had a far-reaching positive impact on 

positional resources. An exception to this is the resource 'Product reputation' (POS2), 

which appeared to be unaffected by the systems' use. A consistently positive impact of 

the enterprise systems' use was found for the resource 'Established distribution network' 
(POS6) in all case studies, pointing towards a candidate for a generic positive impact. 

For the resource 'Social networks' (POS4), this positive impact was missing in one case, 

and for the resource 'Value chain configuration' (POS5) we even find a negative impact 

in one case. These differences appear to be systematic and they point towards possible 

contingencies between the enterprise systems' impact and the context in which they were 

implemented and used. This is discussed later. 

6.1.2.1.2. Cultural resources 

The data surnmarised in Exhibit 98 suggests that a positive impact can also be found on 

five of the cultural resources. In particular, we find a positive impact on the 'Ability to 

manage change' (CUL3) in four case studies. However, we can also find several 
instances of a negative impact. This is discussed now 

'Perception of quali! 3ý (CUL 1) and 'Perception of service' (CUL2): The positive impact 

on the resources 'Perception of quality' (CULI) and 'Perception of service' (CUL2) in 

case studies I and 4 came from two sources. Firstly the enterprise systems facilitated the 

collection and analysis of quality- and service-related data and secondly, they made this 
data always readily available. This was seen as enforcing a service- and quality-oriented 

culture, both internally (i. e. internal customer-supplier relationships) and externally (i. e. 

towards customers and suppliers). 

'Ability to manage change' (CUL3): The 'Ability to manage change' (CUL3) concerns 

people's willingness to change and their ability to implement change. A positive impact 

-on this resource was identified for case study I where respondents pointed out that 

people were now more aware of the need for regular intervals of change. It was also 

argued that there was now more discipl ine and less chaos whenever changes had to be 

implemented. In case studies 3 and 5, respondents suggested that the ability to 

implement planned technical change to products and processes had improved as a result 

of the enterprise system's use. In case study 4 the positive impact of the system's use on 

this resource mainly concerned people's willingness to change. There, it was argued that 
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employees were now better prepared and more willing to change their ways of working. 

But at the same time the systern's use also had a negative impact on employees' ability to 

implement techWCal change in this company. This was also true for case study 2 where 

it was argued that technical change was more difficult to implement, because now, all 

technical changes to products and processes had to be updated in the system. Before the 

enterprise systein was implemented, this was done on a discretionary basis. Now, 

however, there is a formal requirement to reflect these changes in the enterprise system. 

Moreover, updating changes in the system now takes more time than before due to the 

higher degree of detail of the information that has to be updated. 

Exhibit 98: Impact of the enterprise systems' use on cultural resources 

Code Resource CS 1 CS2 3 CS4 CS5 
CULI Perception of qualiyj + N 
CUL2 Perception of scrvjceý + + 
CUL3 Ability to manage changeý + - tech. chng. tec chnE. 
CUL4 Ability to innovate + - 
CUL5 Team working ability I+ - 
CUL6 Participative management stylcl 

Y indicates that a positive impact has been identified by a respondent. '-' indicates that a negative impact 
has been identified. '(+)' indicates a positive impact that has not been realised yet but that is expected from 
planned extensions of the system. Each symbol in a cell represents the views of one respondent. Shaded 
cells indicate relevant strategic resources. 

'Ability to innovate' (CUL4): The resource 'Ability to innovate'(CUL4) is closely related 

to the previous item in that often, change is triggered by innovation. It is therefore not 

Surprising that, across all cases, the systern's use had a very similar pattern of impact on 

this resource. That is, a positive impact of the system's use was identified in case study 

1, a mixed impact in case study 4, and a negative Impact In case study 2. 

'Team working, abili! y'(CUL5): The'Tearn working ability'(CUL5) was affected in case 

studies I and 2. In the latter it was felt that employees' ability to work in teams had 

suffered since the system was used. This was because the system's implementation 

involved a redefinition of tasks and responsibilities, which was seen as overly narrow 

and unnecessarily precise. This was seen as discouraging the working in teams and the 

sharing of responsibilities. In case study 1, however, it was felt that the systern's 

implernentation required more cross- functional work and hence, more work was now 

carried out in cross-functional teams. This was seen as an improvement to the previous 

situation. 

'Participative manag_egient style' (CUL6): Although the resource 'Participative 
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managernent style' (CUL6) was identified as relevant in all case studies, it does not 

appear to have been affected by the enterprise systerns' use. This absence of impact is 

not surprising because improvements to employee participation in administrative and 

other decisions are unlikely to change as the result of an enterprise systern 

implementation and its use. 

Summary: Overall, we find a positive impact on all cultural resources, with the 

exception of 'Participative managernent style' (CUL6). We also find a negative impact 

on three resources (CUL3-5), and on two resources (CUL3-4) a mixed impact can be 

observed. The enterprise systern did not have a consistent positive impact on any of the 

resources across the cases in the sample. Their impact on the strategic resources 'Ability 

to manage change' (CUL3) and 'Ability to innovate' (CUL4), however, appears to be 

very similar across cases. It can not be concluded that the enterprise systems' use may 

have a generic positive impact on cultural resources. A number of possible reasons for 

the observed variance have been identified. They may be partly due to the nature of the 

enterprise systems but also partly due to differences in the case studies. This will be 

examined in more detail later. 

6.1.2.1.3. Functional resources 

Exhibit 99 suininarises the data related to the enterprise systems' impact on the case 

studies' functional resources (FNC 1-5). The data shows that, for this group of resources, 

the systerns' impact was limited to improvements to the resource 'Know-how of 

employees' (FNC I) in case studies I and 4 

Exhibit 99: Impact of (lie enterprise systems' use on functional resources 

Code Resource CS I CS 2:: ý _Cs 3 CS 4 CS 5 
FNCI Know-how of employces 
FW-2 Know-how of suppliers 

+ + 

FNC3 Know-how of franchisors 
LFNC4 Know-how of distributors 

FNC5 Know-how of franchisees 

Y indicates that a positive impact has been identified by a respondent. Each symbol in a cell represents 
the viev, 's ofone respondent. Shaded cells indicate relevant strategic resources. 

Respondents explained these improvements on the grounds of a better knowledge by 

employees of their fin-n's business processes and a much-irnproved knowledge of 

information technologies. To a large extent, these improvements were stimulated by 

training courses that were provided prior to, during and after the systern's 
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implementation 

In case study I only, much of the learning that contributed to employees' know-how, 

however, was said to have corne from the drarnatic events during the first weeks after 

the system went live. During this tirne the system suffered frorn major disruptions, 
zn 

mostly as a result of mistakes made by employees. It was argued that this led to a phase 

of intensive learning and cross-functional communication, both of which were felt to 

have contributed more to employees' know-how than formal training programs. 

An impact of the enterprise systems' use cannot be observed in any of the cases for 

resources related to the know-how of other, external parties such as suppliers, 

franchisors, distributors, and franchisees (FNC2-5). The resources 'Know-how of 

franchisors' (FNC3) and 'Know-how of franchisees' (FNC5) were not identified as 

relevant as none of the case studies used, or was part of, a franchise system. 

An impact on the resource 'Know-how of distributors' (FNC4) was unlikely to be found 

because in none of the case studies had suppliers yet been integrated into the case 

studies' enterprise systems yet. Rather, the case studies only implemented core 

enterprise systems. The use of add-ons for inter-organisational integration, however, 

was planned at a later stage and therefore, one might expect an impact of the enterprise 

systerns' use on this resource in future. 

6.1.2.1.4. Regulatory resources 

Finally, the data surninarised in Exhibit 100 shows, that the group of regulatory 

resources (REG 1-7) appears to have been unaffected by the enterprise systems' use. That 

is, the data collected suggests that the enterprise systems' use did not affect any of these 

resources in any of the case studies. 

Exhibit 100: Impact of the enterprise systems' use on regulatory resources 

Code Resource 
REG I Trade Secrets, 
REG2 Contracts 
REG3 Lic=cnces E 

L tents tc REG4 Patents 
REG5 ý Co vrightsl 
REG6 Tradernarks l 

REG7 Reeistered desiLns I 

Shaded cells indicate relevant strategic resources 

It could be argued that inter-organisational systerns such as supply-chain management 
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(SCM) systems or customer-relationship (CRM) systems, both of which are frequently 

part of enterprise system solutions, should have an impact on contracts (REG2) with 

suppliers and/or customers. However, none of the case study companies had installed 

any such systems yet - only minimum core enterprise system solutions were installed. 

Because the use of such systems was planned, however, one might expect a future 

impact on the resource 'Contracts' (REG2). 

A possible impact on any of the other regulatory resources was not expected and it 

seems unlikely that the use of enterprise systems could possibly have an impact on this 

resource. 

6.1.2.1.5. Impact on strategic resources - summary 

This analysis has shown that a far-reaching positive impact of the enterprise systems' 

use can only be observed for positional and cultural resources. A consistently positive 

impact of the enterprise systems'use was found for the resource 'Established distribution 

networle (POS6) in all case studies, pointing towards a resource where enterprise 

systems may have a generic positive impact. 

We also find a positive impact on two resources, i. e. 'Social networks' (POS4) and 

'Value chain configuration' (POS5) in four cases. For one case, however, this impact 

was missing or negative. For the enterprise systems' impact on cultural resources, we 

find some complex patterns. The reasons for the observed differences appear to be due 

to the nature of the enterprise systems, but it may also lie in the differences between the 

firms. This is discussed later. 
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6.1.2.2. Dynamic capabilities 

The literature review suggested that, from a resource-based perspective, dynamic 

capabilities are a second group of potential sources of competitive advantage. Therefore, 

I proposed that an investigation of enterprise systems' strategic impact should also 

examine how dynamic capabilities are affected by the enterprise systems'use. 

In this study, dynamic capabilities were divi4ed into three groups. These are: 

* Dynamic capabilities related to'Learning in organisations'(LRNI-4): 

0 Dynamic capabilities related to'... internal and external integration of 

resources, processes, and technologies' (INT 1 -3), and 

9 Dynamic capabilities related to 'organisational transformation! (TRN 1 -3). 

Exhibit 101 to Exhibit 103 summarise the data relating to the enterprise systems' impact 

on these three groups of dynamic capabilities. Dynamic capabilities are generally 

assumed to be strategically relevant. Therefore, their relevant cells are highlighted in all 

case studies in the exhibits. AY in the exhibits marks a positive impact, '(+)' means that 

there have not been any improvements yet but that such improvements are expected 
from planned extensions of the system. This data is discussed now. 

6.1.2.2.1. Dynamic capabilities related to learning (LRN14) 

An analysis of the data shown in Exhibit 10 1 suggests that in three cases (case studies 1, 

2 and 4) a positive impact can be observed for all dynamic capabilities related to the 
'Ability to acquire and absorb knowledge' (LRN I). Primarily, this impact was explained 
by how the system helped in codifying process- and product-related knowledge and 

storing it in a way that is accessible to employees. In case studies 3 and 5 this impact 

was not seen as helpful because it was argued that much of this knowledge was neither 

accessible nor relevant for many employees, in particular not for those who did not have 

a business studies background. In the same case studies the system's impact on 
'Knowledge made available by the system' (LRN2) was also not seen as a significant 

contribution, for the same reasons 

Finally, in case studies 1,2 and 4, the system's tools for analysing and documenting data 

were perceived as having enhanced both the 'Ability to analyse knowledge' (LRN3) and 

the ability to 'Collect and document knowledge' (LRN4). 'Collecting' refers to 
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knowledge being stored in a purposeful way whereas 'documenting' relates to a 

purposeful presentation. Respondents explained that the lack of impact in case study 3 

was due to the fact that analytical and documentation functions of the legacy systerns 

were often easier to use. In case study 5, respondents argued that the routines for 

retrieving data from the R/3 system were more complicated than for the R/2 systern. 

Hence, it was argued that the upgrade to R/3 did not have any positive impact on these 

two dynainic capabilities. 

Exhibit 101: Impact of the enterprise systcms' use on dynamic capabilities (1) 

Code Dynamic capabilitý 61 1 CS 21 CS 134 
Abilitv of the comvanv and its eintflovees to ... LRNI acquire and absorb Icnowledg + + + 

LRN2 make knowledge available + +, + +, + 
LRN3 

... analyse knowledgei + + + 
LRN4 

... collect and document knowledge ý +, + + 

Y indicates that a positive impact has been identified by a respondent. '-' indicates that a negative impact 
has been identified. '(+)' indicates a positive impact that has not been realised yet but that is expected from 
planned extensions of the system. Each symbol in a cell represents the views of one respondent. 

6.1.2.2.2. Dynamic capabilities related to integration (INTI-3) 

As the data surnmarised in Exhibit 102 shows, the enterprise systems' use also had a 

considerable positive impact on this group of capabilities. With the exception of case 
study 5, a positive impact can be observed for the capabilities related to the integration 
of '... resources' (INTI) and '-processes' (INT2). In the case studies 1,2 and 4 the 
systern also had a positive impact on the capability related to the '... integration of 

technologies' (INT3). 

Exhibit 102: Impact of the enterprise systems' use on dynamic capabilities (2) 

Code Dynamic cap abifiýv L, CS 1 1, ý CS 21- CS 3T 
Internal and external inteRration of ... INT I resourcesl +, + 

INT2 
... processesi 

INT3 
... technologiesý 

. 
'+' indicates that a positive impact has been identified by a respondent. '-' indicates that a negative impact 
has been identified. '(+)' indicates a positive impact that has not been realised yet but that is expected from 
planned extensions of the system. Each symbol in a cell represents the views of one respondent. 

The systern's impact on the ability to '... integrate resources' (INT I) was explained by the 

way it helped businesses integrating different information systems and databases 231. its 

231 It should be noted that for this part of the analysis it was left to the respondent to define the term 
'resources'. It could therefore also include physical assets that did not match the definition of strategic 
resources. 
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impact on the capability to '... integrate processes' (INT2) was primarily related to the 

process re-engineering that was done as part of its implementation. Both were missing 

from case study 5 because they had already been integrated as part of the R/2 

implementation. 

The positive impact on the capability related to the '... integration of technologies' 

(INT3) was explained by the system's open nature, which enabled it to integrate 
different technologies used in different functions of the businesses. For instance in case 

study I the enterprise system integrated a number of CAD stations in the engineering 

department with the company's production control system and the inventory systems in 

the operations and procurement departments. In case study 3 It was argued that key 

technologies were already highly integrated before the R/2 enterprise system was used, 

and in case study 5, the RJ3 system was not seen as contributing any further to 

technology integration over the existing R/2 system in place. The upgrade to R/3 was 

merely seen as an upgrade of cornputers and software, which did not make any 

additional contribution towards resource and process integration. Further explanations 

will be discussed later. 

Exhibit 103: Impact of the enterprise systems' use on dynamic capabilities (3) 

Code Dynamic capabilitv 
Ahilit, tn 

... scan the environment TRN I 
TRN2 ... evaluate markets and competitors N, M 
TRN3 .. reconftiguration and transformationý + n__ n: 

Y indicates that a positive impact has been identified by a respondent. '-' indicates that a negative impact 
has been identified. '(4-)' indicates a positive impact that has not been realised yet but that is expected from 
planned extensions of the system. Each symbol in a cell represents the views of one respondent. 

6.1.2.2.3. Dynamic capabilities related to transformation (TRNI-3) 

The third group of dynarnic capabilities consisted of capabilities related to 

organisational trans fon-nation. The data shown in Exhibit 103 suggests that the 

-enterprise systern's use had a positive impact on the 'Ability to evaluate markets and 

competitors' (TRN2) only in case study 1. This positive impact was expected once the 

enterprise systern had been installed in the parent company's sales offices, since these 

usually collected and compiled market data. In the other cases no external or cross- 

functional applications had been installed and no concrete plans had been made to do so. 

Therefore no impact was found. 
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In case studies I and 3 we also find a positive impact on the dynamic capability related 

to the 'Ability to accomplish reconfiguration and transformation' (TRN3). In both cases 

this contribution was explained by the way it facilitated implementing changes. This is 

closely related to the cultural resource 'Ability to mange change' (CUL3). 

6.1.2.2.4. Summary of impact on dynamic capabilities 

This analysis has shown that a substantial positive impact of the enterprise systems' use 

on dynamic capabilities can be found for the cases included in the research sample. The 

pattern of impact on dynamic capabilities is much clearer than for relevant strategic 

resources. For two sets of capabilities (INTI-2) there was a strong positive impact in 

three cases, some impact in another, and no impact in case 5. For the third set of 

capabilities there was some impact in two cases and none in three cases, again including 

case 5 (LRNI-4, INT3). 

Because we do not find a consistently positive impact across cases for any of the 

capabilities, we cannot conclude that capabilities are an area of generic positive 

enterprise system impact. The reasons for the absence of impact in some cases remain 

mostly unclear, but because they point towards possible contingencies between the 

enterprise systems' impact and the context in which they were implemented and used. 
Therefore, they will be revisited later. 
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6.1.2.3. Impact from a resource-based perspective - summary 

The analysis of the enterprise systems' impact from a resource-based perspective 
discussed these systems' impact on relevant strategic resources and on dynamic 

capabilities. We can conclude from this discussion that enterprise systems have a 

potential positive impact on positional, functional and cultural strategic resources and 

on all areas of dynamic capabilities. The reasons for this positive impact varied largely, 

depending on the area of impact. However, some shared themes appeared to emerge, 

such as better planning and control information from integrated functional information 

systems and from business process improvements. For the strategic resource 
'Established distribution network' (POS6) we find a positive impact in all cases, 

suggesting that this may be an area of a generic positive impact. For a number of other 

resources, however, we find no impact at all or a negative impact in one or two cases. 
The reasons for this variance may be partly due to the nature of enterprise systems, and 

partly differences between firms themselves. They are summarised in Exhibit 107 and 
Exhibit 108, and because they point towards possible contingencies between the 

enterprise systems' impact and the context in which they were implemented and used, 
these observations will be examined in more detail later. 

Finally, little or no impact was identified in a number of areas, for instance functional 

resources and regulatory resources. For some areas one would find it impossible for an 

enterprise system to have an impact, therefore an impact was not expected. For other 

areas, an impact can only be expected once customers and suppliers are also integrated 

into the system. 
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6.1.2.4. Activity-based perspective 

The enterprise systems' overall effects on the case studies' value chains are discussed 

now. This discussion is based on the data summarised in Exhibit 93. As described in the 

literature review, critical value chain activities and linkages are considered to be sources 

of competitive advantage from an activity-based perspective. Therefore, I proposed to 

examine the enterprise systems' impact on the case studies' value chains in general, and 

their critical elements in particular. 

A value chain consists of primary and support activities and of linkages between these 

activities, to customers, and to suppliers. Value chain activities and linkages are referred 

to as critical if they are technologically and strategically distinct from competitors' 

activities, and if they offer potential for a relative cost advantage or for differentiation. 
I 

Accordingly, I will first discuss enterprise systems' impact on support activities, 
followed by an analysis of their impact on primary activities. Thereafter it will look at 

the systems' impact on critical value chain activities. Finally, the systems' impact on 

critical linkages is examined. 

6.1.2.4.1. Support activities 

Support activities are activities concerned with enabling primary activities and 
improving their performance. They tend to be identical across firms, sectors and 
industries, and they consist of the following activity categories: 

" 'General management' (SA 1.1) 

" 'Accounting & finance'(SAI. 2) 

" 'Planning/control'(SAI. 3) 

" 'Quality management' (SA 1.4) 

" 'Others' (SA 1.5) 

" 'Human resource management' (SA2) 

" 'Technology development' (SA3) 

" 'Procurement' (SA4) 
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0 'Others'(SA5) 232 

Exhibit 104 summarises the enterprise systerns' impact on the case studies' support 

activities. Shaded cells in the exhibit indicate critical activities. and aY indicates that a 

positive impact has been identified by a respondent. The '-' sigon indicates that a negative 

II impact impact has been identified by a respondent, and a '(+)' sign indicates a positive i 

that has not been realised yet but that is expected frorn planned extensions of the system. 

Each symbol in a cell represents the views of one respondent. A shaded cell surrounded 

by a double line border indicates a critical activity that has been affected by the 

enterprise systerns' use. 'N/a' refers to an activity that was not present in a particular case 

study, and therefore, was not studied. 

Exhibit 104: The enterprise sý stems' impact on support activities 

Code Activities 

Impact on value chain actiiities/critical linkages 

2 
.......... 

! PA. TJ 

i Slipvorf a, 111,111es 
SAI Firm infrastructure 

- [ SA 1.1 General managment + + 
SAI. 2 Accounting & finance 
SAI. 3 Planninýp control 
SAIA Quality management 

na 
N 

N 

II a 
+ 

++ 
SAI. 5 

___Others SA2 
. 
1luman resource management 

SA3 Technology development 

SA4 Procurement + 
SA5 

---Others 

Shaded cells indicate critical activities. Y indicates that a positive impact has been identified by a 
respondent. '-' indicates that a negative impact has been identified. '(+)' indicates a positive impact that has 
not been realised yet but that is expected from planned extensions of the system. Each symbol in a cell 
represents tile views of one respondent. A shaded cell surrounded by a double line border indicates a 
critical activity that has been affected by the enterprise system's use. 'N/a' refers to an activity that was not 
present in a particular case study. 

The data shown in the exhibit suggests that a substantial positive impact can be found 

for the activities 'General management' (SAIA), 'Planning/control' (SA1.3) and 'Quality 

management' (SAIA). This impact was positive throughout only for 'General 

management' SAI. I). For the activities 'Planning/control' (SAI. 3) and 'Quality 

management' (SAIA) we also find a negative impact in case study 5. The enterprise 

systems' impact on 'Procurement' (SA4) was positive in case studies I and 4, and in case 

study 5 it was negative. No impact was found for 'Accounting & finance' (SAI. 2) and 

'Others' (SA5), neither of which were present in any ofthe cases examined. 

'General management' (SA1.1): III all cases, the enterprise systems' Impact on the 

'32 The activities 'General management' (SA 1.1 ) to 'Others' (SA 1.5) comprise a firm's infrastructure (SA I 
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activity 'General management' (SA 1.1) was explained by respondents on the grounds of 

much improved information that these systems now make available to general 

managers. 

PlanninWcontrol'(SAI. 3): The positive impact on the activity Planning/control'(SAI. 3) 

in all case studies was explained on the same grounds. However, in case study I it was 

argued that this is only expected once online links to other business units and to 

suppliers and customers are established. In case study 5, a negative counter-impact can 

be observed, which was explained on the basis of increased data requirements of the R/3 

system and by overly complex routines for retrieving relevant data from the R/3 system 

(as compared with the R/2 system). 

'Quality management' (SA 1.4): An almost identical impact of the enterprise system was 

observed for the activity 'Quality management' (SA 1.4), except for the missing impact in 

case study 4. Case study 4 did not have its own quality management department. Rather, 

in this case study, quality management was a service exclusively provided by a central 

service division. Similar to 'General management' (SALI) and 'Planning/control' 

(SAI. 3), the activity 'Quality management' (SAIA) is very much data driven. These 

similarities in impact were therefore expected. 

'Procurement' (SA4): The enterprise systems' impact on 'Procurement' (SA4) was 

positive in case studies I and 4, and in case study 5 it was negative. In case studies I and 
4, the positive impact on the 'Procurement' (SA4) activity was attributed to how the 

enterprise system helped streamline this process. In case study 2, 'Procurement' (SA4) 

was only considered a minor activity, and therefore the impact that the system had was 

not seen as significant. In case study 3, the implementation of the R/2 system was not 

seen as a significant contribution, mostly because the procurement process in this case 

study was already highly automated. 

The enterprise system's negative impact on 'Procurement' (SA4) in case study 5 was 

explained on the same grounds, i. e. by the simultaneous centralisation of 'strategic' 

procurement. In case studies I and 4 it was argued that the system's use actually helped 

streamline procurement processes. 

'Technology development' (SA3): The activity 'Technology development' (SA3) has 

been identified as critical in all cases studies. The data shown in Exhibit 104 suggests 
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that a mixed impact (positive and negative) can be observed for this activity in case 

study 4 and a ncgativc impact can bc found for casc study 5. 

The positive impact in case study 4 was explained on the grounds of the system's project 

planning and control capabilities and the ability to access and to modify central product 
data bases instantaneously. As in many other instances, however, the negative impact 

was explained on the grounds of having to fulfil the system's relatively high data 

requirements. 

In case study 5 the negative impact on the system's use on the activity 'Technology 

development' (SA3) resulted from having to fulfil the system's relatively high data 

requirements, and from a simultaneous centralisation of the business unit's 'strategic' 

procurement function 233 
. These changes meant that for ordering expensive (hence 

'strategic') prototype materials, employees had to follow the same process as for 

ordering other expensive standard input materials. For each new prototype part or 

component whose costs exceeded a certain amount, this process required R&D staff to 

request bids from several suppliers, selecting the best offer, and then ordering the part. 

This could take up to several weeks. In comparison to 'going down to the local 

electronics shop and buying the required part', which was done before the enterprise 

system was used, this was seen as a change for the worse. This change in the 

procurement process was problematic for case study 5 only. For the other cases (case 

studies 2 and 4), 'strategic' procurement was already centralised before the enterprise 
234 systems were implemented 

SurnmaEy: We find a consistent positive impact on the activity 'General management' 
(SALI), suggesting that the enterprise systems' use may have a generic impact on this 

activity. The systems' impact on the activity 'Planning/control' (SAI. 3) was found to be 

positive in all but one case study, where a mixed impact can be found. The same is true 
'for 'Quality management' (SA 1.4), although it was not present in case study 4. Because 

these three activities are subsumed under the activity 'Finn infrastructure' (SAI), it can 
be concluded that the implementations and use of enterprise systems are likely to 

represent a substantial improvement to a firm's infrastructure. 

233 These changes were not considered as an effort to re-engineer the business' main product delivery 
process. Rather, they related to the simultaneous restructuring of the division's procurement function. 
234 This is because case study 5 was only recently integrated into this business division. 
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In most activities, some companies reported a positive impact and others a missing or 

even negative impact. The reasons given included increased data input requirements and 

changes to the procurement process. These are suirimarised in Exhibit 109. This 

variance in impact and its underlying reasons point towards possible contingencies 

between enterprise systems' impact and the context in which they were implemented. 

Therefore, they will be discussed later in more detail. 

6.1.2.4.2. Primary activities 

Primary activities are directly concerned with the production, sale and distribution of 

products, and they consist of five generic activity cate(lories: C, 

0 'Inbound logistics'(PAI) 

0 'Operations' (PA2) 

0 'Outbound logistics'(PA3) 

0 'Marketing and sales'(PA4) 

0 'Service'(PA5), and 

0 'Others' (PA6). 

Exhibit 105 summarises the enterprise systerns' impact on the case studies' primarN 

activities. The data shown in the exhibit suggests that a positive impact on these 

activities can be found for all case studies. However, we also observe a negative impact 

in some cases. 

Exhibit 105: The enterprise systems' impact on primary activities 
Impact on value chain aciiýiiies/critical linkages 

Code_ Activities CS I CS 2 CS 31 CS 41 CS 5 

primall. acill'i 1 11 . "s 
PA I Inbound logistics 
PA2 
PA3 

Operations 
Outbound logistics + 

PA4 Marketing & sales + 
PA5 Service 
PA6 ýOthers ++ 

Shaded cells indicate critical activities. Y indicates that a positive impact has been identified by a 
respondent. '-' indicates that a negative impact has been identified. '(+)' indicates a positive impact that has 
not been realised yet but that is expected from planned extensions of the system. Each symbol in a cell 
represents the views of one respondent. A shaded cell surrounded by a double line border indicates a 
critical activity that has been affected by the enterprise systems' use. 

'Inbound Im4istics' (PA I ): Tile impact of' the enterprise systems' use on the primary 

activity 'Inbound logistics' (PA I) varied across the case studies. It was positive in case 
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studies 3 and 4 only, negative in case study 5 and mixed in case study 2. 

In all cases, the positive impact was explained on the grounds of an improved logistical 

process and the system's advanced planning and control capabilities for logistics, which 

always enabled employees to screen information up-to-date to the minute. In case 

studies 2 and 5, however, it was argued that the system required significantly more data 

to be keyed in. This was seen as a significant obstacle. 

'Operations' (PA2): The same reasons, i. e. the fact that the system required significantly 

more data to be keyed in, accounted for the negative impact of its use in the 'Operations' 

(PA2) function in case studies 2,4, and 5. At the same time, however, the system also 
had a positive impact on this activity in case studies 1-4. This was explained by how it 

helped in streamlining the operational processeS235. 

'Outbound logistics' (PA3): The exhibit also indicates that in three case studies (i. e. case 

studies 1,2, and 4) a positive impact can be observed for the enterprise systems' impact 

on 'Outbound logistics' (PA3). In this activity it was argued that logistical processes now 
take less time and that planning and controlling relevant tasks, e. g. the checking of an 
order's dispatch status, payment fulfilment, etc. was much easier than before. But the 

positive impact was also explained by the fact that the product documentation, which is 

usually included when products are dispatched, was now far easier to complete. Again, 

as before, the negative impact on this activity in case study 2 was explained on the 

grounds of increased data requirements of the enterprise system as compared with the 

system previously used. 

'Marketing & sales' (PAQ: A positive impact on the activity 'Marketing & sales' (PA5) 

can be observed in all cases except for case study 3, where it was argued that the system 
did not have any impact at all. In two cases, a negative counter-impact can also be 

found. This was also explained by additional efforts that were now necessary for 

fulfilling the system's data requirements. The positive impact in case studies 2,4, and 5 

was explained by a better ability to use the system's central product data bases and by 

the system's capabilities to analyse customer- and product-related data. In case studies I 

and 4 the system's use was also expected to have a positive impact in the near future, 

235 In these cases business process re-engineering was used, i. e. significant changes to the main product 
delivery process were made. 
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once links with sales offices are fully functional. This was because such links would 

allow a better integration and analysis of customer-related data. 

'Service' (PA5): Only in case study 4 was it argued that the system's use had been 

beneficial for the 'Service' (PA5) activity. Primarily, this impact was explained on the 

grounds of a much-improved ability to provide feedback to customer queries and to 

fulfil service requests better. It was argued that these improvements were enabled by the 

system's data base and analysis capabilities. In the other case studies the enterprise 

systems' impact was not seen to have had any significant impact but it was argued that 

improvements to the function would be possible once the most important customers and 

sales offices were fully integrated into the system. 

'Other' (PA6): The primary activity 'Othee (PA6) in case studies 3 and 5 related to the 

company's order management department, which was a department separate from 

operations. In case study 3 it was argued that the improvements, which the system's use 

stimulated could be attributed to improvements to planning and control routines. These 

were said to have resulted from better connectedness of data and the ability to carry out 

analyses at shorter cycles (because the data provided by the system was always up-to- 
date). In case study 5, the positive impact was attributed to the much improved user 
interface of the R/3 system. In particular, it was argued that the portability of data 

between the enterprise system and other office applications had improved. Other 

improvements were seen to have come from overall time and cost savings in the 

management of customer orders. 

Surnmaly: There is clearly an effect on primary activities, with 'Inbound logistics' 

(PAI), 'Operations' (PA2), 'Outbound logistics' (PA3), 'Marketing and sales' (PA4) 

having between three and five cases showing positive impact. Some impact was also 

seen in 'Service' (PA5), and 'Others' (PA6). 

In 'Operations' (PA2) and 'Marketing and sales' (PA4) a positive/mixed impact can be 

observed in four cases, whereas this impact was absent/negative in a fifth case. The 

reasons for these and other differences in impact have been summarised in Exhibit 109. 

As before, some of these patterns and the reasons given for the enterprise systems' 
impact point towards possible contingencies between enterprise systems' impact and the 

context in which they were implemented. 
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6.1.2.4.3. Critical linkages 

As discussed in the literature review, the way one value chain activity is performed 

often has an impact on how another one is performed. The value chain analysis therefore 

also emphasises the role of these interdependencies, which are also referred to as 

linkages. Linkages exist between virtually all value chain activities within a business 

unit, to activities of other business units, to customers, and to suppliers. For reasons of 

simplicity and parsimony of this analysis I will only look at linkages that have been 

identified as critical, and the impact that the enterprise systems' use had on these critical 
linkages. 

The data shown in Exhibit 106 summarises the impact of the enterprise system's use on 

critical linkages. A shaded cell in the exhibit indicates a critical linkage. A '(+)' sign 
indicates that a positive impact has not been realised yet but that is expected from 

planned extensions of the system. Each symbol in a cell represents the views of one 

respondent. A shaded cell surrounded by a double line border indicates a critical linkage 

that has been affected by the enterprise systems' use. 

The data suggests that an impact could only be found in two cases where it was 

expected that the system's use would affect critical linkages in the near future. In case 

study 1, benefits were expected from the business' ability to respond better to queries 

and to execute customer orders better (LNK3 and 4). Other benefits that were expected 
in the ftiture related to an improved ability to use maintenance information collected by 

service engineers, resulting in an improved ability to develop product-related 
innovations (LNK5). A better availability to collect and analyse market and competitor 
information was also anticipated in this case study. 

In case study 5 it was suggested that online links to sales offices and large customers 

would enhance the business' ability to provide better services (LNK3) and that it would 

allow a more efficient provision of maintenance services. For instance, such online links 

would enable engineers to carry out online-service checks. Faulty products and parts 

could be identified early, spares could be shipped immediately, and better quality 

statistics could be collected. 

Summary: This analysis suggests that the enterprise systems' impact on critical linkages 

appears to be limited. However, in none of the cases, inter-organisational online 
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linkages had been installed as part of the enterprise systems' implementations. Rather, 

the businesses that were studied only implemented core modules of an enterprise 

system. Add-on applications and online links to suppliers, Customers, and other business 

units were only planned at a later stage and no concrete plans had been made, except for 

case studies I and 5. Therefore, this limited impact of the enterprise systems on critical 

linkages, in particular the extei-nal linkages, was expected. 

Similarly, significant improvements to critical il7ternal linkages were not expected, 

since it was expected that any such linkages would have been supported sufficiently by 

existing legacy systerns. The reasons given by respondents for the systerns' potential 

positive impact and the absence of impact are surnmarised in Exhibit I 10. 

Exhibit 106: The enterprise systems' impact on critical linkages 
Impact on value chain actiNities/criticAl linkages 

Code Activities C92 3 
.... ............. 

C9 
- ------ ............. .... 

al hnkagc, 
LNK I WS 1) Component suppliers and procurement 
LNK2 WS 1) Other suppliers and procurement 

LNK3 (CS 1) Customers and operutions, order manaýement IF' --11-- 
LNK4 (CS 1) Customers and outbound lovistics- 

-- 

11 

LNK5 WS 1) TechnoloLv develonment/enLineermu and marketme & sales 

I 

LNK I (CS 2) Ops: Systems engmcermý to technoloa development 
LNK2 (CS 2) Marketinv &, sales to svsteriis e-incenno 

Nlarketing & Acs to 

LN KI (CS 3 5) Technology deNclopinent and operations 
LNK2 (CS 3 5) 

'Ouihound 
logistics and civitoiner 

LNKI (C'S 3 5) Ser, ice lunction and customer 7) 

LNK2 
LNK3 
LNK4 

Shaded cells indicate critical linkages. '(+)' indicates a positive impact that has not been realised yet but 
that is expected from planned extensions of the system. Each symbol in a cell represents the views of one 
respondent. A shaded cell surrounded by a double line border indicates a critical linkage that has been 
affected by the enterprise systems' use. 
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6.1.2.4.4. Impact from an activity-based perspective - summary 

This section discussed the enterprise systems' impact on the case studies' value chain 

activities and linkages. We found a substantial positive impact on value chain activities, 

most of which was accounted for by the availability of improved planning and control 
information, improvements to a number of operational processes, and improved 

planning and control capabilities of the enterprise system. These findings suggest that 

enterprise systems have a potential positive impact on all support and primary activities. 

However, these impacts have not been uniformly positive in all cases. In some case 

studies a missing or negative impact was reported on activities where others have 

reported a positive impact. Nevertheless, a positive impact in all cases studies has been 

observed for the activity 'General management' (SALI), which suggests that enterprise 

systems may have a generic impact on this activity. A positive or mixed impact in four 

cases and a negative or absent impact was observed for four more activities (SAI-3, 

SAIA, PA2, PA5). 

The reported reasons for these and other differences in impact are summarised in 

Exhibit 109. Some of them may be partly due to the nature of ERP systems, and partly 
differences between firms themselves. Because they point towards possible 

contingencies between enterprise systems' impact and the context in which they were 
implemented, they will be explored in more detail later. 

No patterns for the systems' impact on critical linkages were found. This can be 

explained by the fact that all case studies only implemented core enterprise systems and 
that, at the time of data collection no formal plans existed to extend the enterprise 

system to integrate customers, suppliers and other business units (except in case studies 
I and 5). 
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6.1.2.5. Research question lb - summary 

The discussion of research question lb took a closer look at enterprise systems' strategic 
impact by identifying how these systems affected the case studies' relevant strategic 

resources, dynamic capabilities and their value chains. The purpose of this analysis was 

to identify patterns (repeated observations) and to show where enterprise systems are 

most likely to make a strategic contribution. 

Multiple respondents and multiple sources of data were used in order to triangulate 

findings. Triangulation, i. e. the development of converging lines of enquiry, is an 
important principle of case study research 236 

. The qualitative data from the interviews in 

the cases has been collated and is summarised in Exhibit 107 for relevant strategic 

resources, in Exhibit 108 for dynamic capabilities, and in Exhibit 109/Exhibit I 10 for 

the systems' impact on value chains. The exhibits also summarise evidence from other 
data sources, e. g. insights from direct observations and the review of company 
documents such as reports, minutes of meetings, and memos. 

From the resource-based perspective I discussed the enterprise systems' impact on 

relevant strategic resources and on dynamic capabilities. I concluded from this 

discussion that enterprise systems have a potential positive impact on positional, 
ftinctional and cultural strategic resources, and on all areas of dynamic capabilities. 
Much of this impact appears to be accounted for by process integration and an improved 

availability of planning and control information (see Exhibit 107 and Exhibit 108). 

However, this impact has only occurred in all cases for the strategic resource 
'Established distribution network' (POS6), which suggests that this may be the only 

resource where a consistent positive impact can be found. For the resources 'Social 

networks' (POS4) and 'Value chain configuration' (POS5) a positive impact has only 

occurred in four case studies and it was absent/negative in one case. The explanations 

provided by respondents suggest that these and other differences in impact may be 

explained by factors related to the enterprise systems and to differences in the case 

studies themselves (see Exhibit 107 and Exhibit 108). 

Little or no impact was identified in a number of areas, in particular for functional and 

236 Yin (1994: 91-94), Eisenhardt (1989: 538) 



regulatory resources. For some areas one would find it impossible for an enterprise 

system to have an impact, therefore an impact was not expected. - For other areas, 
however, an impact may be expected once customers and suppliers are also integrated 

into the system. 

From an activity-based perspective, I discussed the enterprise systems' impact on the 

case studies' value chains. We found a substantial positive impact on value chain 

activities, most of which was accounted for by the availability of improved planning and 

control information, improvements to a number of operational processes, and improved 

planning and control capabilities of the enterprise system (see Exhibit 109). From this 

we can conclude that enterprise systems have a potential positive impact on all support 

and primary activities. 

However, these impacts have not been uniformly positive in all cases. The analysis 
found a consistent positive impact only for the value chain activity 'General 

management' (SA 1.1). In four other activities we find a positive or mixed impact in four 

case studies and a negative or absent impact in one case. 

For the remainder of the activities a missing or negative impact was reported in some 

case studies whereas others reported a positive impact. As before, the_ explanations 

provided by respondents suggest that these and other differences, in impact may be 

explained by factors related to the enterprise systems and to differences in the case 

studies themselves (see Exhibit 109 and Exhibit I 10). 

No patterns were found for the systems' impact on critical linkages. This can be 

explained by the fact that only core enterprise systems had been implemented in the case 

studies and that, at the time of data collection, no formal plans existed to extend the 

enterprise system to integrate customers, suppliers or other business units (except in 

case studies I and 5). 

Conclusions: We can thus conclude that enterprise systems have a potential positive 
impact on positional, functional and cultural resources, on dynamic capabilities, and on 

value chain activities and linkages. This further supports the view that the relevance of 

enterprise systems' goes beyond cost savings and other operational improvements. 

Two areas of consistent positive impact were identified, which suggests that they may 
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be areas of a positive generic impact. These are the strategic resource 'Established 

distribution network' (POS6) and the value chain activity 'General management' 

(SA 1.1). This is illustrated in Exhibit I 11. 

Exhibit I 11: Areas of consistent strategic impact 

Established 
distribution network 

+ (POS6) 

Enterprise system use 

+ General management 

Enterprise 
(SA 1.1) 

system impact 

For other areas, these impacts have not been uniformly positive in all cases. Rather, a 

substantial variance can be observed across cases. That is, for the same area, a negative 

or missing impact was reported in some case studies whereas in other cases a positive 

impact was reported. This variance provides further, detailed evidence for the existence 

of the enterprise system paradox. 

The reported reasons for these differences are surnmarised in Exhibit 107 to Exhibit 

I 10. They appear to be partly due to the nature of enterprise systems and partly due to 

differences between firms themselves. In some cases for instance, it was explained that 

enterprise systems require more data to be keyed in than legacy systems did, whereas in 

other cases it appears that the absence of process re-engineering as part of the system's 

implementation may have accounted for differences in impact. 

Some of the differences in impact appeared to be systematic, i. e. they were negative or 

absent in one case, and positive or mixed in the other cases. We also observed some 

seemingly consistent patterns within cases. Because these point towards possible 

contingencies between the enterprise systems' impact and the context, of their 

'implementation, they will be examined in more detail as part of research question 2. 
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6.2. Research question 2 

The discussion of research question I showed that enterprise systems affect businesses 

strategically by affecting their relevant strategic resources, dynamic capabilities, and 

critical value chain elements. It also showed that generic patterns of impact were found 

for the cases in the research sample. However, at the same time, we also found a 

substantial variance in enterprise systerris' impact, providing strong evidence for the 

existence of the enterprise systern paradox. Possible reasons for the paradox are 

examined now as part of the discussion of research question 2. This discussion will 

involve a closer examination of patterns that account for possible systematic differences 

in impact. These patterns are highlighted in Exhibit 113 to Exhibit 115. 

Exhibit 112: Relationships addressed as part of research question 2 

Relevant strategic 
resources & capabilities 

Enterprise system use 

Critical value chain activities 
I& 

linkages 

9 

The context of an enterprise system's implementation 

- Operational configuration 

- Strategic configuration 
Enterprise system implementation and use 

Enterprise Possible impact of 
system impact intervening factors 

For possible explanations for these patterns I will re-examine the explanations provided 
by respondents, and I will look for shared themes. I will also look beyond these 

explanations by attempting to match differences in impact against differences in tile 

context of the enterprise systems' implementations. Tills context includes three 

categories of factors: 

0 Factors concerning aspects of the case studies' operational configurations 

0 Factors relating to the case studies' strategic coil figurations (from the 

resource-based and the activity-based perspectives), and 
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* Factors relating to the case studies' enterprise system implementations, and 

their use. 

Section 5.2 has described in detail how the case studies compared with each other, with 

regard to these three categories. The relationships examined as part of this research 

question are shown in Exhibit 112. 
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Exhibit 113: Possible systematic differences in impact (1) 

Code Resource CS I CS 2 CS 3 CS 4 CS 5 

-RC1,141,11on 
le. wurces 

--- -- -- ---- --] KM, Ii raLic ýccrcis 

RFG2 Contracts 
RFG3 Licences 
RFG4 Patents 

_RF, 
Ci5 Copyrights 

REG6 Trademarks 
REG7ý Registered designs 

Positional resources 
PUS -IF- Data 
POS2 ý Product renutation 
POS31 Firm reputation 
POS4 Social networks + 
POS5 Value chain confimiratiod +++ 7Ti 

POS6 Established distribution netN%ork 
Functionul resources 
FNCI: Knoý%-how ofemplovees 
FNC2, Know-how, of suppliers 
FNC3 Know-how of franchisors 
FNC41 Know-how of distributors 
FNCS I 

Cultutal tesources 
Kno"-how offiranchisees 

CULI Per + 
CUL2 Perception of service + + 
CUL31 Abilitv to manage change + tech. chng. +, tech. chng. 
CUL4 Ability to innovate + N, 
CUL5 Team working ability + 
CUL6, Participative management style 

Y indicates that a positive impact has been identified by a respondent. '-' indicates that a negative impact 
has been identified. '(+)' indicates a positive impact that has not been realised yet but that is expected from 
planned extensions of the system. Each symbol in a cell represents the views of one respondent. Shaded 
cells highlight possible systematic differences in impact. 

Exhibit 114: Possible systematic differences in impact (2) 

Code Dý namic capabilitN 2 CS 3 CS 
Dinomis',, pubilities whitedio theabiliwol the coinpwiv ioul its empl) ces to ... LRNI i ... acquire and absorb knowledel +I++ 
LRN21 ... make kno,, % ledge availablel__ + +, ++ 
LRN3 se Kn, ss, ledý +++ 
LRN4 ... collect and document know led ge L,, +.., +., + I +- + 
I)iwumu capabilities related to the otternal and external integration ol .. 
INTI ... resources + 4., ++ 
INT2 ... processes +++ 
INT3 ... technologies + T, 

-+. + Di Pumm ccpabilities related to transIbrtnution 
TRNI Abilitv to scan the enN ironment 
TRN2, Abilitv to e%aluate markets and competitors 
TRN3 Abilitv to accomolish reconfitzuration and transformation 

Y indicates that a positive impact has been identified by a respondent. '-' indicates that a negative impact 

-has 
been identified. '(+)' indicates a positive impact that has not been realised yet but that is expected from 

planned extensions of the system. Each symbol in a cell represents the views of one respondent. Shaded 
cells highlight possible systematic differences in impact. 
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Exhibit 115: Possible systematic differences in impact (3) 
Impict oý. jalue chain actiNities/critical linkages 

Code Activitiesicritical linkages CS 12131 
Sýw-f uclivilles 

SAI 
SA I. I 

'Fim : nfrastructure 
--l General management 

SAI. 2 Accounting & finance 
SA 1.3 Plannimcontrol ++ + 
SAL4 Quality manaý, einent ' 

++ 
SAI. 5 Others :1., 
SA2 Human resource management I ii a :na_ 
SA3 Technoloý! v de, clopinent 
SA4 
SA5 

I Procurement 
ýOthers 

P, m- 'a", lif" 
PAI InbOUnd loizistics + + 
PA2 Operations + 4- +. 

PA3 Outbound logistics + + 
PA4 Marketing, & sales + 
PA5 Ser, ice 
PA6 Others 

Critical linkages 
LNKI (CS I) Component suppliers and procurement 
LNK2 WS Other ppl iers and procurement 
LNK3 ( CS 

ýu 
a 

ýUto 
ers ý rid operations/order management 

LNK4 ICS 1) 
LNK5 (CS 1) 

Customers and outbound logistics 
ý! Technolonl deýelopm., engmeermý and marketing & sales 

LNKI (CS 2) ýOps: Systems; engineering to technology development 
LNK2 (CS 2) Marketing & sales to systems envineering 
LNK3 (CS 2) 

LINK I (CS 3/5) 
Marketing & sales to techno1gy deNclopment 
Technologydevelopment and operations 

LNK2 (CS 1 5) Outbound logistics and customer 
LNK3 (CS 3,5) Set% ice function and customer 
LNKI (CS4) 
LNK2 (CS 4) 
LNK3 WS 4) 

Suppliers to procurement ýSuppliers 
to inbound lovisfics 

TTechnology deýelopment and rinarketing, sales 
[. NK4 (CS 4) 1 Marketiniz sales to cus(orners 

Shaded cells indicate critical activities/linkages. Y indicates that a positive impact has been identified by 
a respondent. V indicates that a negative impact has been identified. '(+)' indicates a positive impact that 
has not been realised yet but that is expected from planned extensions of the system. Shaded cells 
higOilight possible systematic differences in impact. 
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6.2.1. The enterprise systems' impact on 'Social networks' (POS4) 

The discussion of research question lb has shown that the enterprise systems' use 

appears to have had a positive impact on the resource 'Social networks' (POS4) in case 

studies 2-5 (see Exhibit 113). Primarily, respondents related this positive impact to two 

factors: 

0 Better external communication with customers and suppliers (case studies 

2-5), and 

Improved communication within the division (case studies 2,4, and 5 

only). 

The improvements to 'Social networks' (POS4) with customers and suppliers were 

explained by the fact that the enterprise systems' implementation required more 

communication with both parties with regard to a wide range of issues. For instance, in 

case study 4, initial logistics problems that occurred after the system went live, required 

a more intensive communication with customers. As a result of this more intensive 

communication, it was argued that overall relationships with them had improved 

(despite the initial negative impact due to these logistics problems). In case study 1, 

similar problems were experienced within the first few weeks after the system's 
implementation. Respondents did not, however, suggest that the system's use led to an 
intensification or even an improvement of 'Social networks' (POS4) with customers or 

suppliers. 

The improvements to 'Social networks' (POS4) with divisional management and other 
business units were explained on the grounds of a more intensive communication within 

the division that was required as part of the company-wide implementation (case studies 
2,4, and 5 were business units of the same division). In case studies I and 3, there were 

-no such changes. This was because at the time of the enterprise system implementation, 

both case studies were the only business units in their divisions in which enterprise 

systems were installed. 

This suggests that improvements to communications within a business division can only 
be expected if the system is also implemented and used in other business units of the 

same division. Although this may explain the absence of improvements to 

communications within the business division, this does not sufficiently explain why 
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there were no improvements to relationships with customers and suppliers. Therefore, a 

closer took at the data was taken, and the pattern of' the enterprise systems' impact oil 

'Social networks' (POS4) was matched against tile context of the case studies' enterprise 

system implementations. This is shown in Exhibit 116, and it suggests that the pattern of 

impact appears to coincide with two patterns related to the case studies' strategic 

configuration. 

Exhibit 116: The strategic configuration of the case studies 

resources 
Social net"orks 

-+I+II+ 

COST INNOVATION INNOVATION QUALITY INNOVATION 
ProdUCL service attributes TIME QUALITY QUALITY KNOVATION QUALITY 

INNOVATION OTHER OTHER OTHER 
ýE? ý 

Value of rele, ant strategic resources Cul. 1-6 POS2 
nýft 

Shaded cells indicate cases that are similar to each other. Y indicates that a positive impact has been 
identified by a respondent. Each symbol in the upper part represents the views of one respondent. 

The first pattern is made up of the differences in product/service attributes preferred by 

customers. That is, the exhibit shows that, with regard to product/service attributes, case 

studies 2-5 appear to be more similar to each other than each of them is to case study 1, 

due to their emphasis on INNOVATION- and QUALITY-based product/service 

attributes. The second pattern of differences in the case studies' strategic configuration 

relates to the value of resources. The data shown in the exhibit highlights that, with 

regard to this element, case studies -1-5 also appear to be more similar to each other than 

each of them is to case study 1, resulting from the high value that they seem to place oil 

regulatory and positional resources. There is no intuitive explanation for this, suggesting 

that these matching patterns may either be spurious or point towards more complex 

contingencies, or towards contingencies that involve factors other than the ones 

explored in this study. 

The implications from this are twofold. Firstly, this suggests that improvements to the 

resource 'Social networks' (POS4) within a business division may be contingent upon 

enterprise systerns' use in other business units ot'a division or company. This has strong 

logical appeal. Secondly, improvements to social networks with custorners and suppliers 

may be explained by more complex contingencies or by factors other than the ones 

explored in this study. 
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6.2.2. The enterprise systems' impact on POS5, INTI-2, SAI. 3-1.4, PA2 

A second set of patterns of impact that the discussion of research question I pointed out 

is the negative, absent or mixed impact for case study 5, and a consistently more 

positive impact for the other case studies (case studies 1-4) - for the following clernents: 

0 The strategic resource 'Value chain configuration' (POS5) 

The dynamic capabilities related to resource and process integration 

(INT 1 -2), and 

The value chain activities 'Planning/control'(SAI. -')), 'Quality 

management' (SA 1.4), and 'Operations' (PA2). 

I concluded from this discussion that these patterns may point towards contingencies 

between the enterprise systerns' impact and the context of their implementation and use. 

That is, it was argued that these apparently systematic differences may be explained 

either by the nature of enterprise systems, or by the differences between the case studies 

themselves. This is examined now. 

Exhibit 117: Patterns of impact on POS5, INTI-2, SAI. 3-1.4, and PA2 

---T- --I- Code Resource/dvnam. capab. /activ. F CS 1 CS i C' 

, briary activities 
PA2 Onerations ++ 

Shaded cells indicate cases that are similar to each other. Y indicates that a positive impact has been 
identified by a respondent. '-' indicates that a negative impact has been identified. '(+)' indicates a positive 
impact that has not been realised yet but that is expected from planned extensions of the system. Each 
symbol represents the views of one respondent. 

These pattems were extracted frorn Exhibit 113 to Exhibit 115 and the relevant data is 

shown in Exhibit 117. 

The resource 'Value chain confiRuration' (POS5): The resource 'Value chain 

configuration' (POS5) represents an overall judgernent concerning the role of the case 

studies' value chains. Accordingly, the enterprise systerns' impact on this resource also 

represents an overall judgement about the impact of the system oil the case studies' 

'175 

Support activities 
SAI. 3 Planniniz/control +++ 
SA 1.4-1 Qual itv management + 



value chains. The responses summarised in Exhibit 113 suggest that overall, this impact 

appears to have been consistently more positive in case studies 1-4 than in case study 5. 

The responses surnmarised in Exhibit 115 support this. They also suggest that overall, 

the enterprise systems' impact on value chains was more positive in case studies 1-4 

than it was in case study 5. 

In case studies 1-4, the positive impact on the resource 'Value chain configuration' 
(POS5) was explained by respondents on the grounds of an improved availability of 

planning and control information (see Exhibit 107). This was said to have come from 

the fact that planning and control information was now highly integrated, up-to-date, 

and always readily available. The literature review has described how this is enabled by 

the fact that enterprise systems replace and integrate formerly separate functional 

information systems (legacy systems). Because, in case study 5, an existing R/2 

enterprise system was updated to R/3, these benefits could not be expected since legacy 

systems had already been replaced by the implementation of the R/2 system. This is a 

possible explanation for the absence of a positive impact in this case study. 

The negative impact in case study 5 was explained by the fact that the enterprise system 
demanded more data to be keyed in, and by problems related to the centralisation of 

some procurement activities. 

These explanations are also reflected in the explanations given for the enterprise 

system's impact on many of the value chain activities (see Exhibit 109). However, in 

case studies 1-4, we also find that substantial improvements appeared to have come 
from the streamlining of business processes. Business processes were only re- 

engineered in these four cases, which suggests that the use of business process re- 

engineering as part of such a system's implementation may also account for some of the 
benefits of implementing and using enterprise systems, in particular, in relation to a 

company's value chain. The patterns shown in Exhibit 118 further support this finding. 

They show that the pattern of impact on the resource 'Value chain configuration' (POS5) 

coincided with the pattern of the factor'Use of business process re-engineering', which 
is one of the factors related to the context of an enterprise system's implementation. 

This points towards two possible contingencies between enterprise systems' impact on 
this resource and the context in which these systems are implemented. The first one 
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concerns the use of business process re-engineering, and the second one concerns the 

fact that fon-nerly separate information systems have been integrated, resulting in the 

availability of significantly improved planning and control information. 

Exhibit 118: Possible impact of business process re-engineering (1) 
Code Resource I CS II CS 21 CS3 
, -eguiarog resources 

_POS5 
Value chain configuration +++ 

ýThe enterprise systens implementation and use 
Use of business process re-enginecring X 

Shaded cells indicate cases that are similar to each other. '+' indicates that a positive impact has been 
identified by a respondent. V indicates that a negative impact has been identified. '(+)' indicates a positive 
impact that has not been realised yet but that is expected from planned extensions of the systern. Each 

symbol in the upper part a represents the views of one respondent. 

The dyLiamic capabilities related to resource and process integration (INTI-2): The 

enterprise system's impact on the two dynamic capabilities related to the integration of 

'... resources' JNTI) and '... processes' (INT2) appears to follow a similar pattern as 

that of the impact on the resource 'Value chain configuration' (POS5). That is, in case 

studies 1-4 this impact is consistently more positive than in case study 5 (see Exhibit 

117). 

Respondents in case studies 1-4 explained that the positive impact on the dynamic 

capability related to resource integration JNTI) came frorn the way the enterprise 

systems helped integrate different functional IT systerns (legacy systems) by replacing 

them with one integrated systern. The positive impact on the dynarnic capabilities 

related to process integration (INT2), however, was explained by the fact that business 

processes are now more closely and much better integrated. 

In case study 5, legacy systems had already been replaced as part of the R/2 

implementation, which explains the absence of impact on the dynarnic capability related 

to resource integration (INT I). The fact that BPR was not used as part of their enterprise 

system implementation, was given as an explanation for the absence of Unpact on tile 
dynarnic capability related to process integration (INT2). The latter is further supported 
by the patterns shown in Exhibit 119. These suggest that the patterns of positive impact 

on the dynarnic capabilities related to process integration (INT2), coincide with tile 

pattern of the factor 'use of business process re-engineering', which is one element of the 

context of the enterprise systems' implementation. 
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These observations also point towards two possible contingencies. Firstly, they suggest 

that the enterprise systems' impact on the dynarnic capability related to process 

integration (INT2) may be explained by the use of business process re-engineering. 

Secondly, these findings also highlight a potential contingency between enterprise 

systems' impact on the dynamic capability related to resource integration (INT I) and the 

fact that fon-nerly separate information systerns have been integrated (which in turn 

results in the availability of significantly improved planning and control information). 

Exhibit 119: Possible impact of business process re-engincering (2) 

Shaded cells indicate cases that are similar to each other. Y indicates that a positive impact has been 
identified by a respondent. '-' indicates that a negative impact has been identified. '(+)' indicates a positive 
impact that has not been realised yet but that is expected from planned extensions of the system. Each 
symbol in the upper part a represents the views of one respondent. 

The value chain activities 'Planniniz/control' (SAIJ), 'Quality management' (SAIA). 

and 'Operations' (PA2): Finally, the enterprise systems' impact on the value chain 

activities 'Planning/control' (SAI. 3), 'Quality managernent' (SAIA), and 'Operations' 

(PA2) also shows a similar pattern as the patterns just discussed (see Exhibit H 7). That 

is, in case studies 1-4 the systems' impact on these activities appears to have been 

consistently more beneficial than in case study 5. 

The explanations for the enterprise systems' impacts are summarised in Exhibit 109. 

They show that the negative impact on 'Planning/control' (SAI. 3) and 'Quality 

management' in case study 5, and in case studies 2 and 4, was explained by increased 
data requirements and more complex routines for retrieving data. However, the positive 

impact on the activities 'P lann in u/control' (SAI. 3) and 'Quality management' was 

. explained on the grounds of improved planning and control infor-ination. In case studies 

1-4, these improvements were primarily accounted for by the fact that separate 

functional infori-nation systems were now integrated, and subsequently, that there was 

more and more accurate information available from these functions. In case study 5, 

however, this positive impact resulted from a higher degree of detail of information that 
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the R/3 system allowed (respondent 1 )23 ' and a better integration with NIS Office-based 

applications (respondent 2) 238. 

Tile positive impact on 'Operations' (PA2) in case studies 1-4 was explained on the 

grounds of streamlined operational processes. This is supported by the patterns shown ill 

Exhibit 120. These suggest that the positive impact in case studies 1-4 coincides with 

the pattern of the factor 'Use of business process re-engineering'. This findings suggests 

that the enterprise systerns' impact on the activity 'Operations' (PA2) may be enhanced 

by the use of business process re-engineering. Another contingency appears to be tile 

integration of fon-nerly separate functional information systems on the one hand and the 

more positive impact on the activities 'Planning/control' (SAI. 3) and 'Quality 

management'on the other hand. 

Exhibit 120: Possible impact of business process re-engineering (3) 

Impact on -. alue chain actiN ities 
Code Activities CS 13 CS 4 CS5 

Primary activities 
PA2 bperatio s+++, - 

The enterprisesystein implementation and use 
iý-Use of-busin-c-ss process re-engincering Ivvx 

Shaded cells indicate cases that are similar to each other. Y indicates that a positive impact has been 
identified by a respondent. V indicates that a negative impact has been identified. '(+)' indicates a positive 
impact that has not been realised yet but that is expected from planned extensions of the system. Each 
symbol in the upper part a represents the views of one respondent. 

Summary: This section discussed several patterns that exhibited a more positive impact 

of the enterprise systerns' use in case studies 1-4 than in case study 5. This concerned the 
following elements: 

0 The resource 'Value chain configuration' (POS5) 

0 The dynainic capabilities related to reSOLirce and process integration 

(INT 1 -2), and 

0 The value chain activities 'Planning/control' (SA 1.3), 'Quality 

inanagernent' (SA 1.4), and 'Operations' (PA2). 

The fuldings frorn this analysis suggest that the use of business process re-engineering 

may enhance the positive impact that enterprise systems have on the following 

237 See Volume B. 
238 See Volume B. 
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elements: 

The resource 'Value chain configuration' (POS5) 

The dynamic capability related to process integration (INT2), and 

9 The value chain activity'Operations'(PA2). 

We also find that the integration of formerly separate functional information systems, 

which results in substantial improvements to planning and control information, also 

appears to enhance enterprise systems' impact on the following elements: 

* The resource'Value chain configuration' (POS5) 

0 The dynamic capability related to resource integration (INTI), and 

0 The value chain activities 'Planning/control' (SA 1.3) and'Quality 

management' (SA 1.4). 
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6.2.3. The enterprise systems' impact on the cultural resources CULI-5 

The data shown in Exhibit 113 suggests that a substantial variance can be observed with 

regard to the enterprise systems' impact on the case studies' first five cultural resources 

(CULI-5). For instance, it appears that these systems had a much wider impact in case 

studies 1,2, and 4 than in case studies 3 and 5. The data also suggests that the system's 

use in case study 2 had a substantial negative impact on three cultural resources. These 

patterns and possible explanations are discussed now. 

Negative impact on cultural resources CUL3-5: The data shown in Exhibit 113 suggest 

that in case study 2, the enterprise system's use appears to have had a negative impact on 

three cultural resources. These are the 'Ability to manage change' (CUU), 'Ability to 

innovate' (CUL4), and 'ream working ability' (CUL5). In case study 1, the impact for all 

three resources was positive, and in case study 4, it was mixed for the 'Ability to manage 

change'(CUL3) and the'Ability to innovate' (CUL4). 

Respondents explained this as follows. Before the enterprise system was used, it was in 

each function's responsibility and at their discretion to update changes to either products 

or processes in their own information systems. Since the enterprise system was used, 

however, such changes were updated centrally and there was a formal requirement to 

update these changes. 

Respondents also argued that the enterprise system required more data as compared to 

legacy systems, which in many cases, had to be retrieved from other sources first. 

Hence, the process of updating product and process changes takes far more time now 

than it used to be. This was seen as particularly problematic because case study 2 

featured very small batch sizes (usually they ranged between one and a few) and a job- 

shop-type production process where such changes would occur frequently and 

-unpredictably. Therefore, in case study 2, the enterprise system's use was seen as 
impeding the'Ability to manage change'(CUL3) and the'Ability to innovate' (CUIA). 

Similarly, because of the job shop process structure of case study, tasks and 

responsibilities often used to be defined flexibly and on a discretionary basis. However, 

the use of the enterprise system involved a change towards more clearly defined tasks 

and responsibilities. It was argued that this discouraged employees from working in 

teams. Hence, it was felt that the system's use had a negative impact on the 'Team 
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working ability' (CUL5). Exhibit 121 shows that case study 2 was the only case study 

with this combination of product structure and process structure. 

In case study 4, a mixed impact can be found on the activities 'Ability to manage change' 

(CUL3) and 'Ability to innovate' (CUI-4). The negative impact was explained for very 

sirmlar reasons as above, i. e. that updating changes to products and processes takes 

more tirne now than it used to. However, such changes would occur less frequently and 

more predictably. Moreover, once different product and process configurations were 

coded into the system, switching between different configurations could be done almost 

instantaneously. This was required on a regular basis in case studies 1,3,4, and 5 but 

not in case study 2. Therefore, the systems' use was also seen as having been beneficial 

in these cases. 

Exhibit 121: Possible impact of the case studies' product/process structures 
Code Resource CS I CS 2 

. ...... 
CS. 3 1 Ui 4 J- UN5 

Gultural resources 
CU JL 37 Ability to manage change l+ tech. chng. tee . chng. 
CUL41 Ability to innovate l+ 

CUL5 Team working ability l+ 

Multiple Very low Few major I ligh volume Few major 
products volumes products High products 

Product structure 
- Low volume Higher volumes standardisation Higher volumý ý 

Disconnected Jumbled flow Connected line Assembly line/ onnected linq 
Process structure flow (batches) Oob shop) (assembly line) close to contin. (assembly line 

now 

Shaded cells in the lower half of the exhibit indicate cases that are similar to each other. Y indicates that a 
positive impact has been identified by a respondent. '-' indicates that a negative impact has been identified. 
'(+)' indicates a positive impact that has not been realised yet but that is expected from planned extensions 
of the system. Each symbol in a cell represents the views of one respondent. 

. 
Variance in impact on cultural resources (CUL 1 -5): The observations just discussed 

explain sorne of the differences in the enterprise systems' impact across cases. However, 

it appears that the systems' impact on cultural resources appears to have been much 

wider for case studies 1,2, and 4 than for case studies 3 and 5 (see Exhibit 122). 

Overall, the explanations provided by respondents for the enterprise systems' impact do 

not appear to follow a shared theme (see Exhibit 107). One might therefore be tempted 

to conclude that, because case studies 33 and 5 were carried out in the sarne company, 

these differences could be explained by respondents' bias. However, a closer look at the 

differences between the case studies, in particular their strategic configurations, reveals 

one possible explanation for these differences. This is shown in Exhibit 122. It suggests 

that while all cultural resources were identified as important in all cases, in case studies 
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3 and 5 they appeared to be important in general, whereas in tile other case studies, they 

seemed to be important for the production ot'very specific product/service attributes. It 

could be argued from this that in cases studies 3 and 5, an impact on cultural resources 

may either not have been effective for this reason, or that this impact may not have been 

clearly perceived by respondents. This is because an immediate impact on the way that 

products/services are delivered was not felt due to the lack of a relationship between 

these resources and specific product/service attributes. 

Exhibit 122: Patterns in cultural resources 
Impact/Attribute categories 

Code Resource II CS2 I CS 3 CS 41 CS 
'Cultural resources 
I-C-UL I Perception ofquahtý + N 
I CULI Perception ofsm ice + + ýCýL 

3 Ability to manage change + tech. chnj]_. tech. cling. 
rCUI 41 Ability to innovate + (+ 

CUL51 Team working abihtý- 
CUL6 Participati%e management stý le 

Perception ofqualit% Q, 1 1, Q, T I 
CUL2! Perception of ser% ice Q, T I 
CUL3 Ability to manage change Q, T, I j, Q Q 
CUL4 Abilitv to innovate 1 1, Q Q 
CUL51 Team working ability 

_C/P, 
T Q 

CUL61 Parttcipatiýe management style T Q 

Shaded cells highlight patterns that are discussed here. Y indicates that a positive impact has been 
identified by a respondent. '-' indicates that a negative impact has been identified. '(+)' indicates a positive 
impact that has not been realised yet but that is expected from planned extensions of the system. Each 
symbol in a cell represents the views of one respondent. 'Q' stands for the attribute category QUALITY 
and it means that a particular resource has been identified by respondents as an important contributor 
towards product/service attributes in this category. T stands for INNOVATION, 'T' stands for TIME, and 
'C/P' stands for COST, 'PRICE. All cultural resources were identified by respondents as important in all 
cases. 

Sunirna! y. A substantial difference in the enterprise systems' impact was observed for 

the case studies' cultural resources (CULI-5). The negative impact on the cultural 

resources 'Ability to manage change' (CUU), 'Ability to innovate' (CUL4), in case 

studies 2 and 4, and the negative impact on 'Team working ability' (CUL5) in case study 
2, were both attributed to the sarne fact. That is, the updating of changes to products and 

processes now takes more tirne than before the enterprise systems' use, due to increased 
data requirernents. Because of the company's product/process structure, this appeared to 

be much more of a problem in case study 2, suggesting that the enterprise systems' use 

may be more beneficial in companies that feature higher degrees of product 

standard i sation, and larger batches. The outcomes of the analysis also suggest that the 

systems' impact on the cultural resources CUL 1 -5 may be contingent upon a company's 

strategic configuration. 
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6.2.4. The enterprise systems' impact on the primary activities PA14 

Another pattern that stands out from the case study data shown in Exhibit 115 is the 

variance that can be observed for the enterprise systems' impact on primary value chain 

activities (PAI-6). A review of the explanations provided by respondents (see Exhibit 

109) suggests that in general, improvements to previously used systems appear to have 

come from the streamlining of operational processes and improvements to planning and 

control activities within these activities. The negative impact, however, appears to have 

come primarily from increased data requirements. This is discussed in more detail now 

as part of a closer examination of the following set of patterns (see Exhibit 123): 

9 The consistently mixed impact on the four primary activities 'Inbound 

logistics' (PA 1), 'Operations' (PA2), 'Outbound logistics' (PA3), and 

'Marketing & sales' (PA4) in case study 2 

The mixed impact on 'Operations' (PA2) and'Marketing & sales'(PA4) in 

case study 4, and 

The negative impact on 'Inbound logistics' (PA 1) and 'Operations' (PA2) 

activities in case study 5. 

Apart from increased data input requirements, in case study 5, the negative impact on 
'Inbound logistics' (PAI) was also explained to have come from a simultaneous 

centralisation of the procurements process. This was said to have had negative effects 
for the quality of purchased parts and components. In 'Operations' (PA2), respondents 

argued that the system's increased data input requirements were problematic for non- 

repetitive tasks, because the additional efforts for retrieving this additional data would 

not always be justified for small batches of products, which were sometimes produced. 

In case study 2, the negative impact was referred to by respondents as 'negative side 
'effeCtS'239. These negative side effects were made up of a mix of effects. Firstly, 

increased data input requirements slowed down the implementation of changes to 

products and processes. This was seen as a loss of flexibility as such changes were made 

very frequently and unpredictably. In addition, changes in products also took longer due 

to changes in the procurement process. Primarily, this was problematic for'Operations' 

239 See Volume B. 
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(PA2) and 'Marketing' (PA4), but it also had negative knock-on effects for 'Inbound 

logistics' (PA I) and for 'Outbound logistics' (PA3). In case study 4, the negative impact 

on 'Operations' (PA2) and 'Marketing' (PA4) was explained by the fact that the 

implementation of changes to products and processes took longer now. As in case study 

5, this was seen as a particular problein only if sinall batches had to be produced. 

Two themes appear to connect the negative impact of the enterprise systerns' use on 

these primary activities. The first one seems to relate to the changes to some 

procurement activities that were carried out simultaneously with the enterprise systems' 

implementations. The second one is that in these three cases the systerns' increased data 

input requirernents appeared to have slowed down the implementation of changes to 

products and processes. This seemed less problematic if such updates are required less 

frequently, and more predictably, and if they are used for large batches of products/high 

volume production. However, given the low degree of product standardisation and the 

discretionary nature of their product delivery process, this appeared to be problematic 
for case study 2. Such non-repetitive tasks also exist in case studies 4 and 5. But due to 

their product and process structures, these occurred less frequently and also more 

predictably, and hence, they had a lesser negative impact overall. This coincides with 

the lower negative impact that can be observed in these cases, which is illustrated in 
Exhibit 123. 

Exhibit 123: Possible impact of the case s(udies' product/process structures (2) 

Irngq, on alie chain activiti"/critical linkages 
Code Acti% ities___ CS I CS3 CS CS S 

PAI Inbound logistics ++ 
PA2 Operations +++. 
PA3 Gu bound Iogistjcs ++ r 

Mý PA4 ket 2e + 

Product structure 

Multiple 

products 
Low volume 

Very low 

volumes 
Few major High volume 
products Hi h 9 

Higher volum standardisation 

Few major 
products 

Process structure 

Disconnected flow 
(batches) 

Jumbled flow 
(job shop) 

Connected line Assembly line, 
(assembly line) close to comm. 

I flow 

Connected line 
ýassembly me) 

Shaded cells indicate cases that are similar to each other. Y indicates that a positive impact has been 
identified by a respondent. '-' indicates that a negative impact has been identified. '(+)' indicates a positive 
impact that has not been realised yet but that is expected from planned extensions of the system. Each 
symbol in a cell represents tile views of one respondent. 
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6.2.5. The enterprise systems' impact on LRN 1-4 and INT3 

The data shown in Exhibit 114 points towards another set ofpatterns, which appears to 

be made up of the positive impact of the enterprise systems' use on the dynamic 

capabilities related to: 

" The'Ability to acquire and absorb knowledge'(LRN I) 

" The'Ability to make knowledge available' (LRN2) 

" The'Ability to analyse knowledge' (LRN3) 

" The'Ability to collect and docurnent knowledge' (LRN4), and 

" The'... integration of technologies' (INT3) 

... in case studies 1,2, and 4, and the lack of impact in case studies 3 and 5. These 

patterns are extracted and highlighted in Exhibit 124. 

Exhibit 124: Impact of the enterprise systems' use on LRNA-4 and TRN3 

Code Dynamic capability 
Qviianoc capabilities relatedto the abilav of the cw! ýýýwplo ees to 
LRN I ... acquire and absorb knoMedge + 

I +, ++ LRN21 ... make kno"ledge available + 
LRN31 ... analvse knowledge +++ 

I 
LRN4 ý 

... collect and document kno%&, Icdgcl +I++ 

, 
Lývnainic c apabilifies i-elared ro the infernul and external intep alion (ý I 
INTI ... resources 
INT2 ... processes 

-INT3 ... technologies +++ 

Y indicates that a positive impact has been identified by a respondent. V indicates that a negative impact 
has been identified. '(+)' indicates a positive impact that has not been realised yet but that is expected from 
planned extensions of the system. Each symbol in a cell represents the views ofone respondent. 

The responses surrimarised in Exhibit 108 suggest that the positive impact on the 

'Ability to acquire and absorb knowledge' (LRNI) and the 'Ability to make knowledge 

available' (LRN2) was explained on the basis of how the system helped in codifying 

process- and product-related knowledge and storing it in an accessible way. The 

system's tools for analysing and documenting data were perceived as having enhanced 

the 'Ability to analyse knowledge' (LRN3) and the companies' ability to 'Collect and 

document knowledge' (LRN4). The positive impact on the capability related to the 

'... integration of technologies' (INT3) was explained by the system's open nature, which 

enabled it to integrate different technologies used in different functions. 

In case studies 3 and 5, the systerns were not seen to have had an impact on process- and 

product-related knowledge because respondents argued that this knowledge was either 
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not accessible or only relevant for a small set of employees. Therefore, respondents 

argued that the systems' use did not have an impact on the 'Ability to acquire and absorb 
knowledge' (LRN 1) and the 'Ability to make knowledge available' (LRN2). 

Similarly, the analytical functions that the company's legacy systems offered were 

regularly seen to be superior to those of the R/2 system (case study 3). In the case of the 

R/3 system upgrade it was even argued that analysing and documenting knowledge was 

more difficult due to the system's more complex routines for retrieving data. An impact 

on the 'Ability to analyse knowledge' (LRN3) and the companies' ability to 'Collect and 
document knowledge' (LRN4) was therefore not perceived in case studies 3 and 5. The 

lack of impact on the capability related to the'... integration of technologies' (INT3) was 

explained by the fact that in case study 3 key technologies were already highly 

integrated before the R/2 enterprise system was used. In case study 5, the R/3 system 

was not seen as contributing any further to technology integration over the existing R/2 

system. 

No further possible explanations were found. Both case studies were carried out in the 

same company, which suggests that the data collected there, may be biased towards a 

more 'sober' and less enthusiastic assessment of the system's impact. 
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6.2.6. Research question 2- summary 

The analysis of research question I established that enterprise systems had a strategic 

impact on the case studies by affecting relevant strategic resources, dynamic 

capabilities, and critical value chain elements. It also showed that there appear to be 

areas of generic impact, and that systematic differences of the systems' impact can be 

found across cases. The latter was seen as strong evidence in support of the existence of 

the enterprise system paradox. In order to uncover some of the reasons that underlie the 

enterprise system paradox, the discussion of research question 2 took a closer look at the 

areas where systematic differences between cases could be found. It reviewed the 

explanations provided by respondents, and made an attempt to match systematic 

differences in impact against systematic differences in the context of the enterprise 

systems' implementation. This covered three categories of factors: 

" Factors concerning aspects of the case studies' operational configurations 

" Factors relating to the case studies' strategic configurations (from the 

resource-based and the activity-based perspectives) 

" Factors relating to the case studies' enterprise system implementations, and 

their use. 

Section 5.2 described in detail how the case studies compared wiih each other with 

regard to these categories. In some instances, this data enabled the researcher to 

triangulate findings. In other instances, it helped identifying additional explanations for 

differences in the enterprise systems' strategic impact. We find substantial evidence 

suggesting that there may be three possible contingencies between the enterprise 

systems' strategic impact and factors related to the context of these systems' 
implementation and their use. These are briefly summarised now. 

'The use of business process re-engineering: Respondents in case studies 1-4 explained 

that much of the improvements that we can observe for the resource 'Value chain 

configuration' (POS5), the dynamic capability related to the integration of'... processes' 

(INT2), and the value chain activity 'Operations' (PA2) can be attributed to the 

streamlining of business processes. We also find that the pattern of positive impact on 

these elements in case studies 1-4 coincides with the pattern of business process re- 

engineering use as part of the enterprise systems' implementation. This suggests that the 

288 



use of business process re-engineering may enhance the systems impact on: 

e The resource'Value chain configuration' (POS5) 

The dynamic capability related to the integration of'... processes' (INT2), 

and 

0 The value chain activity'Operations'(PA2). 

The integration of formerly separate legacy'systems into one integrated system: In the 

same four case studies (case studies 1-4) respondents explained that most of the systems' 

positive impact on the resource 'Value chain configuration' (POS5), the dynamic 

capability related to the integration of '... resources' (INTI), and the value chain 

activities 'Planning & control'(SAI. 3) and'Quality management' (SAIA) was accounted 
for by the availability of much improved planning and control information. Primarily, 

these improvements came from the fact that enterprise systems replace a variety of 
formerly separate functional information systems and integrate previously separate 

systems and their data into one single system. This was not done in case study 5, where 

an existing R/2 enterprise system was replaced by an R/3 system. This pattern (case 

studies 1-4 vs. case study 5) coincides with the pattern of positive impact on these 

elements (case studies 1-4) and the absence/negative impact (case study 5), suggesting 

that the replacing of legacy systems and the subsequent integration of various function- 

specific information systems appears to enhance the systems' impact on: 

0 The resource'Value chain configuration' (POS5) 

The dynamic capability related to the integration of'... resources' (INTI), 

and 

* The value chain activities 'Planning& control' (SA 1.3) and 'Quality 

management' (SA 1.4). 

-A business' product/process structure: The analysis also showed that in some case 

studies, the use of enterprise systems imposed higher demands to data input, in 

particular, in order to reflect changes to products and processes. In many instances this 

was said to take more time than before, and it appears to be particularly problematic for 

the production of small batches of products and in environments where responsibilities 

and processes are defined informally and on a discretionary basis. In this type of 

combination of product and process structure, we found the strongest negative impact of 
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the enterprise systems'use on: 

0 The three cultural resources 'Ability to manage change' (CUL3) 'Ability to 

innovate' (CUL4), and'Team working ability(CUL5), and 

0 The four primary activities, i. e. 'Inbound logistics'(PA I), 'Operations' 

(PA2). 'Outbound logistics' (PA3), and'Marketing & sales(PA4). 

The case studies' strategic configurations: Some evidence was found suggesting that the 

enterprise systems' positive impact on the resource 'Social networks' (POS4) in case 

studies 2-5 might have been contingent upon two factors. These are the simultaneous 

implementation of the system in other business units of the same division, and the 

involvement of suppliers and customers into the implementation process. The latter 

appeared to coincide with two factors related to the case studies' strategic configuration. 

We also find that the enterprise systems appear to have had a wider impact on cultural 

resources in those cases, where these resources contributed to the production of 

particular product/service attributes (as opposed to cases where they were only seen as 

important for the businesses' success in general). 

There is further evidence suggesting that the case studies' strategic configurations may 

have an impact on how the enterprise systems' use has affected the cases strategically. 

Firstly, the previous section has shown that the research sample varied with regard to the 

case studies' critical value chain activities and linkages. I argued that these differences 

are likely to account for the absence of consistent patterns of the enterprise systems' 

strategic impact on critical activities and linkages. This also applies to relevant strategic 

resources. That is, some strategic resources were identified as relevant only in some 

cases but not in others. Therefore, the impact that the enterprise systems' use may have 

on these resources is also contingent upon whether a resource is considered to be 

strategically relevant. Although in this study, we do not find any observations to support 
'this argument for strategic resources, the argument itself has strong logical appeal. It can 

therefore be concluded that enterprise systems' strategic impact is also contingent upon 

the strategic configuration of the implementing company. However, these contingencies 

need to be ftirther explored. 

Other factors: No evidence was found, however, that could explain other patterns in 

enterprise system impact, such as the apparently systematic difference in impact on the 
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dynamic capabilities related to the learning (LRNI-4) and the '... integration of 

technologies' (INT3). This suggests that either there may be factors, other than the ones 

explored in this study, or that there are more complex contingencies (or both) that 

account for these differences in systems' impact. 

Exhibit 125: Factors affecting enterprise systems' strategic impact 

Relevant strategic 
resources &, capabilities 

Enterprise system use 

Value chain actiý ities & I 
linkages 

- Business process re-engineering => POS5, INT2, PA2 

- Integration of legacy systems => POS5, INT2, , 
SA 1.3, SA 1.4 

- Productiprocess structure => CUI-3-5, PA 1 -4 
- Strategic configuration => ? 

- Other factors 

N Enterprise N Possible impact of 
L----, > system impact L--, > intenening factors 

Surm-na! j: The discussion of research question I established that the enterprise systems 
had a substantial strategic impact on the cases in the research sample, and that there 

appear to be areas of generic strategic impact. It also showed that overall, the systerns' 

impact varied across cases, which was seen as strong evidence for the existence of the 

enterprise system paradox. Research question 2 took a closer look at this variance and 
discussed possible reasons that may underlie this paradox. The findings from this 
discussion suggest that some of this variance may be accounted for by three factors, i. e.: 

" The use of business process re-engineering 

" The integration of inany functional systerns into one systern 

"A business' product/process structure, and 

"A business' strategic configuration. 

This is illustrated in Exhibit 125. The conclusions that can be drawn from the discussion 

of the research questions are described next. 
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7. Summary of results and conclusions 

In this chapter the study's results are summarised and conclusions are drawn. First, this 

involves a review of the research questions and the results of the data analysis and the 

discussion of the data. This is followed by a comparison of the results with the existing 
literature, which ties both into a proposed conceptual model of enterprise systems and 

their impact on organisations. Thereafter, the research and its results are evaluated, 
followed by a description of this study's implications for enterprise system research and 
for managers. The chapter closes with a summary of this study's highlights. 
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7.1. Summary of the main findings 

The literature related to enterprise systems has been described as primarily practitioner- 

oriented, and relevant research as still in its infancy. This literature suggests that a 

substantial variance can be observed with regard to the outcomes of enterprise system 
implementations. It was said that this stands in contrast to the widespread use of 

enterprise systems and their evident popularity. I referred to this as the enterprise system 

paradox and concluded that these systems' impact on organisations, and the factors that 

affect this impact, are yet to be fully explored. 

So far, research has shown that using enterprise systems can lead to substantial cost 

savings and other operational improvements. I argued that because of enterprise systems' 

highly integrated nature and the far-reaching organisational changes that they require, 

they must have implications that reach beyond this. The two research questions 

therefore sought to identify whether and how enterprise systems affect businesses 

strategically, and to identify possible factors that may have an impact on how these 

systems affect businesses strategically. The results are summarised now. 

Research question I aimed at investigating enterprise systems' strategic role. The 

relevant research question was: 

Does the routine use of an enterprise system affect a business strategically, and if so, 
how does it affect a business strategically? (Research question 1) 

The literature review has shown that relevant strategic resources, dynamic capabilities, 

and critical value chain elements represent a business' sources of competitive advantage 
from the resource-based and the activity-based perspectives. Amongst these elements, 

the literature review proposed that enterprise systems might affect a business' relevant 

strategic resources and critical elements of its value chain. I extended this proposition to 

'include dynamic capabilities, and thus, I sought to answer the following research 

question 1: 

Does the routine use of an enterprise system affect a business' relevant strategic 

resources, its dynamic capabilities, and critical value chain elements (research 

question ]a), and ifso, how does it affect them (research question 1b)? 

Considerable evidence was found for a far-reaching positive impact on these elements in 

each of the case studies (research question I a). Because these elements are considered to 
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be the sources of competitive advantage at the business unit level from the resource- 
based and the activity-based perspectives, it can be concluded from this that enterprise 

systems do have a significant positive strategic impact. Although this impact was 

primarily positive, for some relevant strategic resources and critical value chain 

activities, we also find a negative/mixed impact. This is illustrated in Exhibit 126. 

Exhibit 126: Summary of the systems' strategic impact on the case studies 

Relevant strategic 
resources (+/-) & 

Enterprise system use 

dynamic capabilities 

Critical activities 
Strategic & linkages 
impact 

Overall, we also find that strategically, some case studies have benefited more from 

their enterprise systems than others have. This can be seen as evidence in support of the 

existence of the enterprise system paradox. 

Both findings highlighted the need to take a closer look at the data, in order to identify 

areas where enterprise systems are more likely to make a strategic contribution and to 

identify possible reasons that may account for the differences in impact that we 

observed. The latter was done as part of the discussion of research question 2, and the 

former as part of the discussion of research question lb. 

The analysis and discussion of research question lb took a closer look at enterprise 

systems' strategic impact by identifying how these systems affected the case studies' 

relevant strategic resources, dynamic capabilities and their value chains. The purpose of 

this analysis was to identify patterns (i. e. repeated observations) and to show where 

enterprise systems are most likely to make a strategic contribution. 

We concluded from the discussion that enterprise systems have a potential positive 
impact on positional, functional and cultural strategic resources, on all areas of dynamic 

capabilities, and on many value chain activities. Little or no impact was identified in a 

number of areas, in particular for functional and regulatory resources, and critical 
linkages. Two areas of consistent positive impact were identified, which suggests that 

they may be areas of a positive generic impact. These are the strategic resource 
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'Established distribution network' (POS6) and the value chain activity 'General 

management' (SA 1.1). This is illustrated in Exhibit I 11. 

Exhibit 127: Areas of consistent strategic impact 

Established 
distribution network 

Enterprise system use 
+I (POS6) 

General management 

Enterprise 
(SA 1.1) 

system impact 

For many areas, however, the enterprise systems' impact was not uniformly positive in 

all cases. Rather, a substantial variance can be observed across cases. That is, for the 

same area, a negative or missing impact was reported in some case studies whereas 

others reported a positive impact. Some of the differences in impact appeared to be 

systematic, i. e. they were negative or absent in one case, and positive or mixed in the 

other cases. We also observed some patterns within cases. Because these point towards 

possible contingencies between the enterprise systems' impact and the context of their 

implementation, they were examined in more detail as part of research question 2. 

In order to shed some light on the enterprise system paradox and its underlying reasons, 

the discussion of research question 2 took a closer look at the area§ where systematic 
differences between cases could be observed. It reviewed the explanations provided by 

respondents, and made an attempt to match systematic differences in impact against 

systematic differences in the context of the enterprise systems' implementation. 

The analysis finds substantial evidence for the following contingencies between the 

enterprise systems' strategic impact and the context of their implementation and their 

use: 

The use of business process re-engineering appears to enhance the systems 
impact on the resource'Value chain configuration' (POS5), the dynamic 

capability related to the integration of'... processes' (INT2), and the value 

chain activity 'Operations' (PA2). 

The integration of formerly separate legacy systems into one integrated 

system appears to enhance the systems' impact on the resource 'Value 
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chain configuration' (PO S5), the dynamic capability related to the 

integration of'... resources' (INT I), and the value chain activities 

'Planning & control' (SA 1.3) and'Quality management' (SA 1.4). 

It appears that using enterprise systems in a combination of a 'small 

batches'-product structure andjob shop'-process structure has a negative 

impact on the three cultural resources, i. e. the 'Ability to manage change' 

(CUL3) 'Ability to innovate(CUL4), andTeam working ability' (CUL5). 

It also has a negative impact on four primary activities, i. e. 'Inbound 

logistics' (PA 1), 'Operations' (PA2), 'Outbound logistics' (PA3), and 

'Marketing & sales'(PA4). This finding was not anticipated because the 

role that this factor plays in the impact of enterprise systems has not been 

discussed in the literature before. In fact, as part of the research design, it 

was assumed that a business product/process structure would not account 

for any differences in enterprise systems' impact. 

Some evidence was also found suggesting that the case studies' strategic 

configurations may have an impact on how enterprise systems affect the 

resource 'Social networks' (POS4). It also appears that this factor accounts 

for other differences in the systems' impact on critical value chain 

elements, and resources. However, the details of these possible 

contingencies remain to be fUlly explored. 

Although these contingencies may explain some of the differences in the enterprise 

systems' impact that we found, some differences remain unexplained. This suggests that 

there may be factors, other than the ones included in this study, or perhaps more 

complex contingencies (or both) that can explain these differences. The findings from 

the discussion of research question 2 are illustrated in Exhibit 128. 

Summary: The discussion of research question I showed that enterprise systems can 
have a substantial strategic impact and that there may be areas of generic strategic 
impact. However, it also showed that overall, the systems' impact can also vary 

substantially, supporting the view that there is an enterprise system paradox. 

As part of the discussion of research question 2a closer look was taken at this variance 

and possible reasons that may underlie the paradox were discussed. It can be concluded 
from this discussion that the enterprise system paradox may partly be accounted for by 
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the following factors: 

" The use of business process re-engmeering 

" The integration of formerly separate, functional information systerns into 

one system 

"A business' product/process structure, and 

"A business' strategic configuration. 

Exhibit 128: Factors affecting enterprise systems' strategic impact 

Relevant strategic 
resources & capabilities 

Enterprise system use 

linkages 
Value chain activities & 

- Business process re-engineering => POS5, INT2, PA2 

- Integration of legacy systems => POS5, INT2, SAI. 3, SAIA 
Product/process structure => CUL3-5, PA 1-4 

- Strategic configuration => ? 

- Other factors 
Enterprise N Possible impact of 

systern impact L----,, > intervening factors 

These findings show that sorne of the variance observed can be explained by 

characteristics of the enterprise systerns and their implementations, and by differences in 

the implementing firms themselves. However, because sorne variance in the enterprise 

systems' strategic impact remains unexplained, we also have to conclude that tile 

reasons underlying the enterprise system paradox cannot be fully explained yet. 
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7.2. Enfolding literature: a conceptual model of enterprise systems' Impact 

The objective of this study was to develop a conceptual model that explains enterprise 

systems' strategic impact on businesses. Its results are now compared to extant research 
in order to enhance internal validity, generalisability, and the level of theory building 240 

. 
This comparison will also discuss complementary findings and it will show how these 

could be merged with the findings from this study's analysis in order to propose a 
broader, more inclusive model of enterprise systems, their implementations and use, and 

their impact on organisations. 

7.2.1. Enterprise systems' routine use 

Previous research suggests that firms may only fully benefit from an enterprise system 

once the phase of 'routine use' has been reached 241 
. This phase is reached if a business 

has completed an enterprise system installation, if all initial problems have been 

overcome, and if it has begun making routine use of the enterprise system on a daily 

basis. Therefore, all cases included in the research sample were required to have 

completed their enterprise system implementations at least three months before data was 

collected. 

The findings from this study support this approach. All case studies appeared to have 

suffered from an initial 'slump' in performance, immediately after their enterprise 

systems went live. However, after approximately 3 months (6-12 months for case study 

3), any losses in performance appeared to have been recovered. However, this study's 

findings, also suggest that once this phase of routine use has been reached, organisations 

may continue to make increasing use of these systems, even several years after a 

system's implementation. One possible explanation for this is that enterprise systems 

represent a substantial contribution towards a firm's infrastructure. The present study 

-finds some evidence for this. Firstly, it showed that a substantial positive impact of the 

enterprise systems' use can be found for value chain activities that make up a firm's 

infrastructure. Secondly, respondents' statements suggested that additional benefits from 

the systems' use could be expected in future. For instance, further improvements could 

be expected from a possible integration of major customers, suppliers, other business 

240 Eisenhardt (1989: 544-545) 
241 Maffei/Meredith (1995) 

298 



units, and from the use of advanced software applications for planning, control, and 
front-office purposes (which make use of the data provided by enterprise systems). 

A survey carried out by Deloitte Consulting further supports this. It shows that once 

enterprise systems are fully implemented and have gone live, companies continue to 

benefit from these systems, by leveraging these systems' capabilities. This is usually 

done in several ways, for instance: 

0 By expanding the system through complementary applications such as data 

warehouses, CRM and SCM systems, EDI, etc. 

* By implementing complementary process improvements, and 

0 Through further training employees in the system's use 242 
. 

7.2.2. Enterprise systems' impact on businesses 

The literature review indicated that, so far, the benefits of using enterprise systems have 
been seen as primarily relating to cost savings from business process improvements, the 

introduction of a single standard IT system, and other efficiency-based improvements. 

This study, however, found that enterprise systems also have a much further-reaching, 

strategic impact by positively affecting relevant strategic resources, dynamic 

capabilities, and critical value chain elements. This suggests that enterprise systems 
have both short-term operational as well as strategic impacts, a view shared by Kennerly 

and Neely, and Davenport 243 for instance. 

7.2.3. Factors affecting enterprise systems' impact 

The use of business process re-engineering as part of an enterprise system's 
implementation was ftirther explored in this study. The results of the data analysis 

suggests that this factor also enhances enterprise systems' strategic impact. This is 

-consistent with the literature on information technologies' impact on organisations, 

which suggests that the benefits firms can expect from information technologies' use 

also depend on the organisational transformation that accompanies the technology's 

implementation 244 
. It is also consistent with the extant literature on enterprise systems, 

242 Deloitte Consulting (1998: 19) 
243 Kennerly/Neely (200 1), Davenport (2000) 
244 See for instance Davenport/Stoddard (1994: 123-124), Venkatraman (1994: 74), ShortfVenkatraman 
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which suggest that the business process re-engineering that is often carried out as part of 
245 their implementations can account for much of the benefits of these systems' use . 

Existing literature highlights the cost-saving aspect of this impact. The current study, 

however, has shown that this also has strategic implications. 

The data analysis and discussion also suggested that replacing legacy systems by 

integrating various function-specific systems into one single system may play a similar 

role, i. e. that it positively enhances enterprise systems' strategic impact. This is 

consistent with the findings from previous studies, which suggest that a substantial share 

of enterprise systems' benefits in general can be accounted for by the way these systems 
246 are used to replace a variety of function-specific infori-nation systems 

Exhibit 129: Proposed conceptual model 

Operational impact (cost 
savings, efficiency 

Enterprise systems' 
i 

improvements) 
Strategic impact (relevant 

ne use rout 
strategic 

resources & capabilities, 
critical value chain elements 

T-ý 
Operational configuration 
- Product/process structure 
Strategic configuration 

Factors related to the implementation process 

- Use of business process re-engineering 
- Replacement & integration of legacy systems 

- CEO-sponsorship 

- Existence of a project champion 
- Use of outside experts 

- Cross-functional implementation teams 
Enterprise Impact of intmening 

system impact factors 

Besides these factors, the literature also suggests that a number of other factors can 

affect the impact that enterprise systems have on businesses. These include the use of. 

(1992: 8), Davenport/Short (1990), 1 fammer/Champy (1995), Caron/Jarvenpaa/Stoddard (1994), 
Cross/Earl/Sampler (1997). 
245 See for instance Wall/McKinney (1998) and Newing (1997). 
246 See for instance Francesconi (1998) and Newing (1997). 
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" CEO-sponsorship of a system's implementation project 

" The existence of a project champion for the implementation project 

" The use of outside experts, and 

" The use of cross-ftinctional implementation teams 247 

Altogether, the factors that can affect enterprise systems' impact on businesses appear to 

fall into three conceptual categories, i. e. a company's operational configuration, its 

strategic configuration, and the enterprise system's implementation process. Some 

variance observed in the enterprise systems' strategic impact, however, remains 

unexplained, suggesting that there may be more factors affecting this impact. 

These findings can be tied together into a proposed conceptual model, which is 

illustrated in Exhibit 129. This model is considered tentative in that its constructs need 
further refining and its proposed relationships require further testing. 

247 Davenport (2000) 
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7.3. Evaluation - strengths and limitations of this study 

Eisenhardt proposes that the outcomes emerging from theory-building research using 

case studies should be evaluated on the basis of. 

* Parsimony, testability, and logical coherence 

0 Strength of method, and 
248 The generation of new insights . 

The conceptual model resulting from this study is parsimonious in that it limits itself to 

a small number of constructs and relationships. It is free from logical contradictions and 

the relationships that it proposes are testable. 

The evaluation of this study's strength of method should be concerned with four criteria 

of good research. These are internal validity, construct validity, external 
49 

validity/generalisability, and reliability' . 

Internal validity is relevant since causality is implied in the study's results. A logically 

consistent framework was used, grounded in extant management theory. For the 

identification of the enterprise systems' strategic impact the pattern-matching 

technique 250 was used. Substantial use was also made of triangulation through the use of 

multiple respondents and multiple sources of data. This enhances internal validity of this 

study's findings. 

A limitation of this study is that in some instances the subjective opinion of the 

researcher was used as a substitute for objective data. This can introduce a bias into the 

analysis and hence, it potentially weakens internal validity. 

Most measures that were used as part of the resource-based analysis were adopted from 

previous studies in which they were used in a similar context. The value chain analysis, 
for instance, which was used as part of the analysis from an activity-based perspective, 
is a widely used model for strategic analysis. Therefore, construct validity can be 

assumed to be high. Further refinement of the constructs can be expected from 

quantitative studies. 

248 Eisenhardt (1989: 548) 
249 Yin (1994: 3 3) 
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Findings that are drawn from single case studies generally suffer from a low external 

validity. This is a disadvantage of case study research in general. Therefore, and in order 

to allow analytical generalisation of this study's results to some broader theory, and 
hence to increase generalisability, a research design was chosen that featured multiple 

cases. These were sampled to represent a set of typical combinations of product and 

process structures. Generalisability of this study's findings was further enhanced by the 

support that they received from the extant management theory. Therefore, this study's 

findings can be the object of reasonable generalisation to businesses manufacturing 

durable, discrete, industrial goods that feature the same combinations of product and 

process structures as the cases included in the research sample. Their applicability to 

businesses that produce very high volume products in a continuous flow process, 

however, may be limited because this combination of product structure and process 

structure was not studied. Similarly, because the scope of this study was limited to 

business units with a clearly dominant product line and a single process structure, the 

value of this study's results may be limited for diversified businesses and for multi- 
business companies. 

A case study protocol was used for ensuring that a consistent approach to data collection 

was taken in all cases. The data and its collection were also documented in case study 

summaries and data was compiled in a case study database. An identical approach 

across cases was also used for data analysis using dynamically linked spreadsheets. This 

enhances this study's reliability and therefore, replications of the study are more likely to 

lead to similar results. 

The current study is also valuable for the insights that it has generated. In proposing a 

conceptual model, based on extant research and the findings from its analysis, it has 

made a contribution towards the building of a theory that links the use of enterprise 

systenis to firm performance. By providing evidence for their strategic impact, it has 

shown that enterprise systems are strategically relevant by affecting relevant strategic 

resources, dynamic capabilities, and critical value chain elements. This study also 

provides strong support for the notion of the enterprise system paradox by showing that 

some businesses benefit more from their systems than other businesses do. Moreover, it 

has shown that some of these differences are due to the nature of enterprise systems and 

250 Yin (1994) 
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their implementations, and others are due to the businesses themselves. 
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7.4. Implications for theory and suggestions for future research 

This study has contributed to theory by means of combining previous research from the 
fields of enterprise systems, information technologies, and advanced manufacturing 

technologies in order to propose a framework for studying enterprise systems' use and 

their impact on businesses. Therefore, its findings need to be taken into consideration as 

part of future research on enterprise systems. This and the path ahead for future research 

are summarised now. 

Firstly, this study found that, similar to many advanced manufacturing technologies 251 
, 

there is a time lag between an enterprise system's adoption and the point of time from 

which a business fully benefits from the system's use. This suggests that research 
investigating these systems' impact on organisations should test first whether a business 

has reached the phase of routine use its system. 

Secondly, by highlighting enterprise systems' strategic impact this study has shown that 

these systems can have a prolonged and far-reaching impact. Although this has been 

assumed in existing literature 252 it has remained largely untested up until now. The 

implication from this is that research on enterprise systems needs to take a broad 

perspective if it is to capture these systems' full impact on businesses. 

Thirdly, similar to Davenport, and Kennerly and Neely153 this study has also shown that 

the context of an enterprise system's implementation can have an impact on how these 

systems affect a business. Therefore, research investigating their impact should avoid 
looking at these systems in separation from their context. Rather, it should explicitly 
take into consideration characteristics of the organisation and the way a system was 
implemented. 

Another implication from this study is that research examining enterprise systems and 

their impact on businesses may have to distinguish between core enterprise systems and 

extended enterprise systems. This is because in some of the cases that were examined, it 

was argued that further benefits could be expected from these systems' use once so 

called add-on applications such as CRM, SCM, e-commerce, etc. modules have been 

251 Maffei/Meredith (1995) 
252 Kennerly/Neely (200 1), Davenport (2000,1998) 
253 Davenopert (2000), Kennerly/Neely (200 1) 
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installed. This further supports findings from a study carried out by Deliotte 

Consulting 254 
. 

This research has also shown that due to the nature of these systems, research is likely to 

become highly complex and hence, difficult to undertake. In particular, this refers to: 

The time span of enterprise system implementation projects - enterprise 

system implementations often run over several months or even years. This 

implies that data may have to be collected retrospectively or using 
longitudinal research designs such as panel studies. 

The amount of data to be collected - enterprise systems affect almost 

every functional aspect of the implementing organisation. This suggests 

that a full analysis of these systems and their impact demands data to be 

collected from multiple respondents in the same organisation, and it 

implies that large-scale survey study designs may not be able to capture 

these systems'full impact. 

The interrelationships between the enterprise system and its context - 

enterprise systems are highly intertwined with the implementing 

organisation, which suggests that such systems and their impact cannot be 

examined in separation form the organisational context. Therefore, the 

findings from distant research methods such as surveys are likely to be 

limited in that they may not be able to capture enterprise systems' full 

impact. 

Research relating to enterprise systems and their impact is still in its infancy. Therefore 

it offers many avenues that are open for future research. However, the scope of this 

study, the stage of the theory building process at which it was carried out, its findings 

and its weaknesses may help researchers to identify paths ahead that are more promising 

than others. For instance, the current study did not look at companies that use a 

continuous flow process structure for producing very high volume/commodity products. 
This suggests that future research should also embrace this combination of product and 

process structures, in particular, since we found differences in impact between job shop 

production/very low volume product structures and the other product/process structures 

254 Deloirte Consulting (1998) 
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studied. 

In terms of the industries studied, this research only looked at businesses that 

manufacture durable, discrete, industrial goods. This was necessary for sample control. 
As a result, it was not possible to test propositions on industry differences. Therefore, 

future research should also seek to replicate this study in specific industries, such as the 

manufacture of consumer goods, food, chemicals, and in services, for instance. 

Substantial interest can also be expected from enterprise system implementations in 

non-profit organisations. 

Also, due to the limited time frame and resources available, this study only looked at the 

strategic impact of enterprise systems at the business unit level. Future research should 

therefore look at other levels where competitive advantage is produced, i. e. the 

corporate and industry levels 255. This is likely to involve longitudinal research designs. 

This study looked at enterprise systems' impact on relevant strategic resources, dynamic 

capabilities, and the elements of the case studies' value chains. It did not examine 

possible performance implications, e. g. enterprise systems' impact on profitability or 

their impact on the product/service attributes delivered by a business. Therefore, future 

research should also look at the systems' implications for profitability, the delivery 

levels of product/service attributes, comparing these at several points before, during and 

after enterprise systems' implementations. 

Another promising path for ftiture research can be derived from the patterns of 

enterprise systems' impact that could not be explained. This points towards the need for 

more exploratory work using similar research methods but considering a wider set of 

constructs and variables, and more complex relationships. This could also be addressed 
as part of a quantitative study involving a large sample of companies. 

Tinally, as part of the theory building process, this study proposed a conceptual model 
for studying enterprise systems' impact and the factors that affect this impact. As part of 

the next step in the theory building process, the model's propositions now require 

testing, using larger research samples and other research methods such as large-scale 

cross-sectional studies. In particular, since this study did not make use of any kind of 

255 For a discussion of the relevance of these levels of analysis see for instance Chang/Sing (2000). 
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quantitative analysis there may be substantial potential in pursuing quantitative 

approaches. This is a particularly promising avenue for future research as it could lead 

to the development of a broader, more inclusive framework, and hence, take the theory 

development process to its next stage. 

308 



7.5. Implications for practice 

This study also aimed at being 'practical' by informing practice and advancing the 
knowledge of the profession of management 256 

. Overall, the findings from this research 
help managers to better assess the impacts that enterprise systems can have on 
businesses. They also help them identify causes for problems that they may have 

encountered during their enterprise system implementations and during their use. 

Firstly, this study informs managers about the enterprise system paradox by showing 

that these systems' benefits can vary substantially depending on a number of factors 

related to the system, its implementation, and the firm itself. For instance, it showed 
how the simultaneous streamlining of business processes can be an important pre- 

requisite of a successful enterprise system implementation. Similarly, it has shown that 

the implementation and use of enterprise systems is more likely to be beneficial, if it 

offers scope for replacing legacy systems and for integrating function-specific data into 

one single system. This implies that it is beneficial to use enterprise systems to replace 
function-specific legacy systems and subsequently, to link their organisational functions 

into one single information system. However, the study also showed that managers 

should be cautious about implementing and using enterprise systems in a job shop 

environment, in which very small volumes of products are produced. 

This research also highlights that managers should not only think about immediate cost 

savings and improvements to business processes when they plan the implementation of 

an enterprise system. Rather, they should also assess how these systems can support a 
business strategically, i. e. how they help a business supporting their dynamic 

capabilities, and those resources, activities and linkages that are vital contributors to a 
business' products and services. 

-Finally, this study has shown that in planning enterprise system implementations, 

managers need to look beyond the completion of an implementation, since these systems 

represent a business' data infrastructure and therefore also enable the use of other 

advanced information-based applications such as CRM, SCM, and e-commerce 

solutions. 

256 For a discussion of the role of practicality of a theory see van de Ven (1989) amongst others. 
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7.6. Summary 

This study set out to examine the strategic impact of enterprise systems' use at the 

business unit level. It did this by taking two different strategic perspectives, the 

resource-based and the activity-based views. It also looked at the context of an 

enterprise systems' implementation in order to identify the impact that this context has 

on the realisation of these systems' benefits. 

This study tested the proposition that enterprise systems' impact goes beyond cost 

savings and other operational improvements, a view that is shared by other scholarS257. 
It also shed some light on what I referred to as the 'enterprise system paradox'. This is 

the apparent contrast between the widespread use of these systems, paired with the 

strong belief in their benefits, and the reality of a high variance of implementation 

success and failure. 

This study also made a contribution towards the development of a possible theory that 

links the use of enterprise systems to firm performance. The need for such a theory was 
derived from the apparent lack of theory in the field258 and the ambiguity surrounding 

the enterprise system paradox. 

The data, which was collected in a series of five in-depth case studies, showed a 

substantial impact on relevant strategic resources, dynamic capabilities and critical value 

chain elements, highlighting enterprise systems' strategic relevance. This is consistent 

with the view that due to their highly integrated nature and the organisational changes 

that they require, enterprise systems' impact goes beyond cost savings and other 

operational improvements. 

At the same time, a substantial variance in impact was found, providing further evidence 
for the enterprise system paradox. Some of this variance could be explained by the use 

of business process re-engineering as part of the system's implementation and the fact 

that different organisational functions were now integrated into one information system. 
We also found that a business' product/process structure and its strategic configuration 

are also likely to account for some of this variance. Some variance, however, remains 

257 See for instance Kennerly/Neely (200 1) and Davenport (2000,1998). 
258 As proposed by Kennerly/Neely (2001) and Davenport (2000). 
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unexplained, highlighting the infant stage of enterprise system research. 

This study's value can be derived from new insights that it generated and from its 

strength of method. Several techniques have been deployed to enhance internal and 

external validity, construct validity and reliability of findings. As for the insights 

generated by this research, this study is valuable for its contribution to theory. This is 

because it has laid the groundwork for a theory of enterprise systems and the impact that 

they have on organisations. It is also valuable to the practitioner, in particular as it 

shows that enterprise systems' contribution goes beyond cost savings from improved 

business processes, savings in IT-related costs, and other operational improvements. 

A number of promising paths for future research have been highlighted. These relate 

primarily to progressing the theory building process, for instance by testing the 

constructs and relationships that this study proposed, and by replicating its results across 

different industries, and levels of analysis. 
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Appendix A: Deriving a fair financial value for strategic resources 

Building on Barney's and Dierickx and Cool's arguments 259 about strategic factors, asset 

stocks, and their respective markets, this appendix explains why it may be impossible to 
derive a fair financial value for a firm's most important, relevant strategic resources. 

Barney proposes that firms obtain the resources necessary to implement a strategy 
(strategic factors) in so called strategic factor markets 260 

. He argues that these strategic 
factor markets are imperfectly competitive since information 'is distributed 

asymmetrically. This is because different firms have different expectations about the 
future value of a particular strategic factor. Hence, the market value of a factor does not 

reflect its firm-specific value, because otherwise, a firm would not be able to extract 

superior economic rents from any such factor (This is because otherwise, the factor's 

market price would reflect its true value). Therefore Barney concludes that firms only 

obtain above normal returns from any such factor if either they have superior 
information, if they are lucky, or if both are true. 

For the financial value of strategic factors the implications are as follows. Firms only 
know the true value of a strategic factor if they have superior information. Otherwise, 

they do not know this value, but they may have an expectation of it. Since the factor is 

traded in a market, it has got a market value. In these cases firms can use this market 

value as a proxy. This would be justifiable since this value could always be realised if 

the factor was placed on the market. 

This argument may in fact be applicable to resources such as patents, copyrights, 

registered designs, etc., which can be purchased or acquired in strategic factor markets. 
But as shown in the literature 261 

, firms do not necessarily perceive such resources as the 

most important ones. Rather, resources such as reputation, employee know-how and 

-perception of quality are seen as more important. But because such factors cannot 

simply be acquired in factor markets by making a one-off investment, Dierickx and 
Cool for instance, suggest that strategic factor markets may not just be imperfect but that 

159 Barney (1989,1986) and Dierickx/Cool (1989) 
260 Barney (1986) 
261 See Hall (1992: 141) and (1993: 613-615) 
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they may also be incomplete 262 
. They refer to such resources as asset stocks and argue 

that under these circumstances (i. e. when resources are not tradable/non-appropriable) 

companies are constrained to build them internally through: 

,... adhering to a set ofconsistentpolicies over a period oftime. 
ý63 

Barney argues that, nevertheless, there still have to be factor markets associated with the 

acquisition or development of asset stocks and these markets have to be imperfect264. 

Otherwise the future value of non-tradable, difficult-to-imitate asset stocks would be 

reflected in the costs of developing these assets over time (and this would mean that no 
firm would be able to extract superior rents from a specific assets stock). Hence, he 

derives that firms are only capable of extracting superior rents from asset stocks under 

the condition that they have superior information, if they are lucky, or both. 

The implications for the financial value of asset stocks are as follows. Firms only know 

the value of accumulating asset stocks if they have superior information. In all the other 

cases, they do not know this value. Even a market price cannot be used as a proxy for 

their valuation since assets stocks are not tradable/non-appropriable and hence, they 

cannot be bought or sold in factor markets 265 
. Using the cost of accumulating such a 

factor may be one alternative. However, once an asset stock is built, it cannot be sold in 

the market because, due to its firm-specificity, a market for it does not exist. Hence, the 

accumulated costs of building such a factor cannot be used neither. Therefore, asset 

stocks have to be intangible in the financial sense, unless a company has superior 
information. 

262 Dierickx/Cool (1989) 
263 Dierickx/Cool (1989: 1506) 
264 Barney (1989) 
265 Even if one perceived those markets in which investments were made (for building up an asset stock 
as a quasi market. See Barney's comment (1989) on Diericks/Cool (1989). 
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Appendix B: The case study protocol 
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1. First contact 

The main contact for each case study is the head of the business unit. A phone call 
ý 

should be used as means of first contact. The researcher introduces himself first and 

refers to the research project's sponsor. 

The researcher then briefly described the study and tells the head of the business unit' 

that he would like to carry out a case study on his site. Objections are unlikely since the: 

parent company itself is interested in such a study. The researcher provides further' 

details of the study, i. e. 

0 The expected input from the business unit 

* Time requirements 

Potential respondents, and 

Potential output from the study. 

The researcher promises the head of the business unit an information package about the, 

project. The package contains a one-page description of the research and a copy of the 

catalogue of questions to be addressed (questionnaire). The head of the business unit: 

should be asked to identify appropriate respondents in each functional area and to 

distribute the material amongst them. The copy of the questionnaire and the description' 

should be sent by fax immediately. The one-page description of the project is shown in 

'Appendix C: One-page description of the research'. Approximately two weeks before! 

i the planned visit, the head of the business unit should be contacted again and dates for 

the visit should be scheduled. Also, the head of the business unit should be asked about! 
first impressions from the questionnaire. 
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2. Preparation before site visit 

12.1. Reviewing publicly available information 

Relevant material such as company reports, databases, newspaper articles and the 

company's homepage should be used in order to get a first impression of the company 

and the relevant business, the current economic situation, current issues, etc. An attempt, 

should be made to search for material related to the enterprise system's installation. 

2.2. Review of purpose of the case 

This relates to the purpose of the individual case as part of the whole study, i. e.: 

What were the theoretical arguments to select this site? 

What is the special/key feature of this site? 

Which issues need to be addressed in particular? 

What are potential problems that may arise and how may they be dealt 

with? 

Which feedback should the researcher give during the interviews? 

2.3. Materials to be used/taken to site 

This part of the protocol relates to the documents that should be taken to the site as 

reference sources. It also relates to any items used as part of the data collection process. 
The items that should be taken to the site include: 

0 Relevant information that was found during the preparation phase 

0 Dictaphone, including additional batteries and tapes 

0 Sufficient material for making notes 

0 All previous correspondence with the company 
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3. Preparing and scheduling a visit 

The following activities should be carried out before visiting each site: 

identify of people to be interviewed/potential respondents: the head of the 
business unit is used as a first point of reference, a list of people desired 

for interviews should be prepared in order to discuss it with the head of the 

business unit. 

Make of appointments with respondents. Carry out of brief introductions 

over the phone. Ask about expectations from the interview. 

Identify other possible sources of evidence/data (apart from interview 

data) that interviewees can be asked for, i. e. internal memos, guidelines, 

planning documents, etc. A note should be made next to the appropriate 

question in the questionnaire. 

4. Preparing interviews 

The following points should be considered before each interview: 

Review of list of all questions: highlighting of core questions that a 
particular interviewee may be an appropriate respondent for. 

Identifying whether or not the person has been referred to in a previous 
interview as an appropriate contact for a particular question. 

Identify respondent's motivation to agree to interview. Does (s)he expect 
immediate feedback or expert advice that researcher may/may not be able 

to provide? 
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Carrying out interviews 

Each respondent is given his/her own copy of the interview questionnaire. On its first 

page the researcher thanks the respondent for his/her willingness to provide information. 

It is explained that this study is part of a doctoral thesis and not part of a consulting 

engagement. It is also explained what the aim of the study is and that the respondent's 

company may benefit from the study once it is completed. 

If the interviewee feels unable to provide an answer (s)he should be asked to identify 

another person that may be more appropriate to provide the information requested. The 

interviewee is also reminded that his/her responses should be verifiable by company 
documents. 

Throughout, notes should be taken in the spaces provided in the questionnaire and on! 

I additional sheets. All interviews should be tape-recorded in order to be able to review' iI 
notes. Prior to commencement of the formal part of the interview respondents should be 

informed about the fact that the interview is recorded. For 'off-the-record' comments the 

recorder should be switched off. 
I 
Notes should be taken of all observed discussions, artefacts, procedures, etc. that may be 

related to the study. 
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6. Catalogue of questions to be addressed during site visit I 

All questions, the relevant constructs/relationships addressed, the persons thought to be 

most appropriate for answering a particular question and other potential data sources are, 
described below. The following abbreviations were used for potential respondents: 

GM - general manager/head of business unit, head of management 

accounting/controlling or equivalent 

HO - head operations/production or equivalent 

0 HNI - head marketing or equivalent 

0 HSAP - head of SAP team or equivalent. 

The catalogue of questions is organised along a series of topics to be addressed as part, 

of the data collection process. This is shown in the index of questions (see below). 
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Index of questions 

1. The context of the enterprise system implementation ...................................... .. 333 

1.1. Products, product/process structures, markets, etc ....................................... .. 333 

1.2. The enterprise system's implementation and degree of ES use ...................... 334 

1.3. Main product delivery process (overall/local) ................................................ 336 

1.4. Role of the production function ..................................................................... 337 

1.5. Production priorities ...................................................................................... . 338 

1.6. Configuration and simultaneous changes in manufacturing infrastructure ... . 339 

1.7. Competitive effect/impact on customer orders ............................................. . 340 

1.8. Product attributes preferred by customers ..................................................... . 341 

Resource-based view .......... 2. ............................................................................... . 342 

2.1. Relevant strategic resources .......................................................................... . 342 

2.2. SAP impact on relevant strategic resources and capabilities ........................ . 342 

2.3. Value and test of strategic relevance of resources ......................................... 343 

I Activity-based view ............................................................................................ 344 

3.1. Value chain analysis and analysis of impact (overall) ................................... 344 

3.2. Value chain analysis and analysis of impact (local) ....................................... 345 

3.3. Concluding comments .................................................................................... 347 
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7. Post-visit stage 

7.1. Review of data 

Immediately after each interview the researcher should review his notes for 

completeness, and he should do an initial check for inconsistencies. This will enable 
him to get back to the interviewee immediately in order to clarify inconsistencies and to 1 

cover missing points. 

A second review of interview notes and other data collected should be carried out as. 

soon as two to three interviews have been carried out in each case. The researcher 

should seek to identify emerging issues and relationships in order to incorporate them 

into subsequent interviews. If interviewees have promised to provide additional 
documents the researcher should remind them if necessary. 

Immediately after completion of each the site visit the researcher should review the data 

collected and begin compiling a summary of all data. These summaries are shown in 

Volume B of this research report. 
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7.2. Case summary and database 

For each case study a brief summary should to be compiled containing the following 

elements: 

A description of the site, i. e. the business unit, the time spent at the site 

and the persons interviewed, etc. and 

*A detailed displays and summaries of all data. 

A case study database should be used in order to organise all evidence collected for each 

case. The database should be organised in folders, one folder for each case study. Each 

folder should contain: 

All notes taken during the case study, along with the relevant cassette 

tapes (clearly marked) 

a Ativ aAA; t; r%vinl PuMi-tiri- 
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Appendix C: One-page description of the research 

The note shown below was sent to each respondent prior to the interview. It served as a 
brief introduction to the purpose of the research. 

Summary of the Research Project 
(confidential) 

Purpose of the research 
The research aims at identifying the value of SAP R/3 enterprise systems and other SAP solutions. This 
involves an examination of the impact of the system's use on value chains, strategic resources, and 
dynamic capabilities. The research also examines how these improvements help your company to better 
deliver the product/service attributes that are preferred by its customers. The value of the system is 
derived from additional customer orders and customer orders that have been secured as a result of the 
system's improvements to product/service attributes. 

Data collection 
Primarily, data will be collected in interviews with the general manager and the heads of all departments. 
These interviews should not last any longer than 60 to 90 minutes. It is expected to carry out 5 to 6 
interviews in each business unit. The statements made as part of an interview should be supported by 
internal company documents. Access to these documents is desirable but is not necessarily required. 

Interviews 
Two types of interviews will be carried out. An initial interview will be carried out with the general 
manager of a business unit. Its main purpose is the identification of the business unit's overall value chain, 
its main product delivery process, its relevant strategic resources and dynamic capabilities, 
product/service attributes preferred by customers, and the identification of the enterprise system's impact. 

Building on these interviews, 4-5 more interviews will be carried out with heads of departments. This, 
however, is dependent on the outcome of the first interview. The purpose of these interviews is the 
identification of main processes and activities within these departments and the identification of the 
enterprise system's impact. Responding to most of the questions merely involves the use of tick marks, 
. numbers and short sentences that have to be filled into a questionnaire. 

Interviews will be audio recorded on tape. This is done in order to secure all available data and hence, to 
enable a comprehensive analysis. These recordings will be handed back to the respondent upon request 
after data analysis. 

The research project is part of a doctoral thesis. It is not part of a consulting assignment. 
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Appendix D: The case study questionnaire 
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(Respondent's code) S3 KL/UPL 

Ouestionnaire SAP R/3 studV 
(confidential) 

Name of respondent Londom 
..................... Date of interview 
ftsinessý Positionlj*ob title 
..................... 

1ý School, , 
Telefon 

..................... interviewer Kay D. Ullmann 
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Thank you for agreeing to participate in this study. Please read the following 
instructions before proceeding with the interview. 

This study is carried out as part of a doctoral thesis and its results will be made fully! 
available to your company. The study examines the strategic impact of SAP's enterprise 
system. Its outcomes may be useful for your company for better assessing the future 

'impact of similar investments. 

The picture shown below outlines the relationships examined as part of this study. 
Internal fit External fit 

Level of integration of Role of the nufacturing prioritiesi a 
SAP Solution manufacturing functi]on 

fmanfactruing 

strategy 

Relevant strategic 
factors 

Investment Preferred product 
(SAP Solution) attributes 

Intangible benefits 

........................................................................................ ... ... Part 21.1 -11 -, II Financial benefits Competitive affect 

Competitors'respons 
Sustainability 

If you feel unable to provide an answer to a particular question please mark it with MAI! 
or otherwise highlight it. In these cases please name another person that may instead be 
able to provide a correct answer. 
If one question does not apply to your business please leave the space provided for a 
response unmarked. 
You should be able to support your responses on the basis of company records (memos,: 
reports or other documents). 
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General information - products, markets, competitors 
I. Please describe the number of product variants and volumes of each product of 

your business unit! 

1.2. What are the most important customer segments? Please'also identify the most 
important product in terms of percentage of revenues of the business unit. From' 
now on, please refer to this product only (if products are significantly different). 

1.3. What is the market share of the most important product in terms of units sold and, 
revenues? 

1.4. Have there been any changes in the products or the market since the' 
implementation of the SAP R/3 system? 

1.5. Please identify the percentage of repeat purchases and average time until repeat i 
purchaie! Please identify changes since the implementation of the SAP R/3 
system! 

1.6. Which companies are your most important competitors? 
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2. The SAP R/3-Installation in your business unit 
2.1. Please describe the system's implementation history until 'live' (when the system 

was up-and-running and ready to be used)! 

2.2. When do you think the phase of its routine use was reached? 

i 2.3. Please describe how the system's implementation was ustified as an investment? 
What were the main benefits expected from the enterprise system? Have formal 
evaluation procedures been used? 

2.4. What was the system's implementation budget and what is its operating budget? 

: 2.5. Have jobs been created or made redundant as result of the system's use? 
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2.6. How many modules are installed/used and in how many functions is the system 
used? 

'2.7. 

12.8. 

2.9. 

Are there online links to customers and suppliers? Do you also use other SAP 
solutions? 

In which departments is the system used? 

Are there other planning and control systems currently in use in the business unit? 

2.10. Has the use of the system or single modules led to particularly significant 
changes/improvements? 

2.11. Do you think that the use of additional modules/functions would have led to 
additional significant benefits? 

1 
2.12. Which of your competitors are also using SAP R/3 or similar enterprise systems? I 

Since when? Have they been able to make significant gains from the system's use? 
ý 
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13. SAP R/3 in your area of responsibility 
ý3.1. A. Please describe main responsibilities in your personal area of responsibility 

B .... and in your function/department! 

3.2. A. Please describe the main tasks and main processes in your personal area of 
responsibility 
B. ... and in your function/department! 

3.3. A. What are the most important links of your function to other functional areas? 
B. What are the most important links for your personal area of responsibility9 

3.4. What changes have occurred since the implementation of the system: 

- In your functional area? 

- In your personal area of responsibility? 

- Which further changes do you expect? 

3.5. Has the use of the system led to particularly significant changes/improvements? 
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3.6. Which percentage of the functions provided by the system is actually used in your 
area of responsibility? 

3.7. Please answer the following questions with either yes or no ! 269 

Empowerment 

a) Have employees been transferred more responsibilities for planning and 
control as part of the SAP R/3 implementation? 

b) Were employees' responsibilities extended? 

C) Has employees' responsibility for quality increased? 

d) Have there been changes in working relationships? 

e) Have there been improvements in work motivation? 
f) Have employees received formal training or have they been trained on-the-, 

ob? i 

Quality leadership 

a) Do heads of departments/functions have quality responsibility? 
b) Is the head of the business unit personally accountable for quality? 

C) Is quality performance relevant for performance assessment of the business 
unit's general management? 

d) Do the heads of departments/functions support just-in-time production? 

e) Does the business unit management support improvement proposals from 
employees? 

Integration of employees 

a) Are there cross-functional project teams? 

b) Have employees from different functional areas moved closer together? 

C) Have employees been exchanged between functions for training purposes? 
d) Have cross-functional contacts been formally supported? 

13.8. Did any of these points either enhance or inhibit the impact of the SAP system? 

1 269 Data relating to this point was not used for analysis because it was not available in some of the cases. 
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Product/service attributes 
4.1. What are the product. service attributes preferred by your customers I'Or the most 

important product in its most important segments? (it' necessary do I'Or 2-3 
segments) 

4.2. Please divide these attributes into order-winners and quali fiers! I low important are 
each of the order-winners (in %) and which role do the qualifiers play 
(qualifiers/disqualifiers)? 

4.3. Have there been any changes before the implementation of SAP Rj/3? Do yOU 
expect any changes in future? 

Segment I 

Product attributes Importance Changes 
in % if yes) today before SAP next period 

Order winners 
13 ... ... ... 
13 ... ... 

C3 ... ... 
0 

Sum 100% 100% 100% 100% 
Qualifiers 

r7l ... ... ... 

Sc,.! ment -' 
Product attributes Importance Changes 

in % if yes) today before SAP next period 
Order winners 

Sum 100% 100% 100% 100% 
Qualifiers 
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4.4. How well does your businCSS U111t fIllf-11 tl1CSC ýIttllblltCS? 

4.5. Have there been any changes beflorc the implementation of' SAP R, 
-; '. 

' Do voll 
expect any changes in future'? 

4.6. How well does your main competitor I ulfil these III ributcs? 

4.7. Have there been any changes/do you expect any changes in the I'liture? I 

Segment I 
Product attributes Importance Changes 

in % if yes) today before SAP next period 
Order winners 

Sum 100% 100% 100% 100% 
Qualifiers 

Segment 2 

Product attributes Importance Changes 
in % If yes) today before SAP next period 

Order winners 
rl 

171 ... ... 
13 ... ... 

Sum 100% 100% 100% 100% 
Qualifiers 

13 ... ... ... 

13 

13 ... ... 
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5. Relevant strategic resources 
5.1. Which of the factors listed below are most important i'm husiness SUccess if) 

-eneral or for the ability of your business to produce the product fit -i )s II lite 
preferred by custorners? 

1 5.2. Have there been changes since the implementation of'SAII R'3? 

5.3. Can they be attributed to the systern? 

List of resources: 

Group of Resources Is this factor ... for which attributes Changes 
resources relevant? Is It Important? Since SAP future due to SAP 

Trade Secrets 0 
Contracts 
Licences 

Regulatory Patents 73 
Copyrights M ... ... 

Trademarks 0 
Registered desiqns I 

Data bases 0 
Product reputation 0 

Positional Firm reputation 
Social networks 

Value chain configuration 
Established distribution network 71 

Know-how of employees 0 
Know-how of suppliers 0 

Functional Know-how of franchisors 
Know-how of distributors 
Know-how of franchisees 

Perception of quality 
Perception of service 73 ... 

Cultural Ability to manage change 
Ability to innovate ... ... 

Team working ability 
Participative management style 
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Value and test of strategic relevance of resources 

5.4. Please indicate which resources can be seen as scarce'? Are any oftliesc resources 
imitable'? 

5.5. How durable are they? How long would it take to rebuild dicni? 

List of resources: 

Group of 
Is the factor 

Resources Is the factor scarce? How durable is the factor? How long would it take to rebuild the 
resources 

Irritable? 
Low Medium High fator? 

T, ade Secrets 
Contracts 
Licences 

Regulatory Patents 
Copyrights 

Trademarks 
Registered designs 

Data bases 
Product reputation 771 -1 -1 

Positional Firm reputation 
Social networks 

Value chain configuration 
Established distribution network 

Know-how of employees 
Know-how of supphers 771 

Functional Know-how of franchisors 
Know-how of distributors 
Know-how of franchisees 

Perception of qua-ity 
Perception of service 

Cultural Abdýty to manage change 
Ability to innovate 

Tearr. working aDiifly 
Participative management stvie 
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SAP impact on relevant strategic resources and capabilities 
5.6. Have there been improvements in any of' tile relevant resources and capahiltticýs 

listed below since the systein's implementation? 

5.7. Which further improvements do you expect? 

5.8. Which improvements can be attributed to the systeni's implementation? 

, 
List of resources and capabilities: 

Group of Resources Improvements 
resources Since SAP future due to SAP 

Trade Secrets 
Contracts 
Licences ... Regulatory Patents 

Copyrights 
Trademarks 

Registered designs 
Data bases ... 

Product reputation ... Positional Firm reputation 
Social networks ... 

Value chain configuration ... 
Established distribution network 

Know-how of employees 
Know-how of suppliers 

Functional Know-how of franchisors 
Know-how of distributors 
Know-how of franchisees 

Perception of quality 
Perception of service 

Cultural Ability to manage change 
Ability to innovate ... 

Team working ability 
Participative management style 

Ability to acquire and absorb knowledge 
Learning within Ability to make knoWedge available 
the organisation Ability to analyse knowledge, and 

Ability to capture and formalise knowledge 
Internal and Internal and external integration of resources 

external Internal and external integration of processes, and 
integration Internal and external integration of activities 
Ability to Ability to scan the environment 

reconfigure and Ability to evaluate markets and competitors 
transform Ability to accomplish reconfiguration and transformation 
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6. Role of the manufacturing function 

6.1. How would you characterise the manufacturing function in your business unit? 
Why? 

a. Project/Job shop 
b. Production of small batches of products on customer order 

c. Large batches/mass production 
d. Continuous flow processing 

6.2. What are the manaaernent's obiectives for the manufacturina function? 
To be a long-term 

Stop making mistakes. To be one of the best. To be the best. source of competitive 
advantage. 

6.3. Please indicate which of the answers below best reflect the situation in your, 
business! 

Stage I Stacie 2 - Stage 3 Stage 4 
Management's 
perceptions of the - No contribution or - Contribution comes - Contribution is - Compettive 

advantage is based on 
contribution of the potentially negative from the timing of defined in business 

manufacturing 
funcli . on 

(millstone) capital investments strategy capabilities 
- Other functions build 
on manufacturing 
capabilities (advantage 
comes from integration) 

Mangement objectives 
- Keep A flexible and 

Achieve parity with - Objectives depend on - 
Planning and 

development of for manufacturing reactive (responsive) compelition on 
i 

business strategy and 
d manufacturing d i df th function important dimens ons ey are er ve rom capabilities 

Focus of improvement Structural - Structural - Mainly structural, but - Structural and 
infrastructural 

efforts also infrastructural (balanced) 
- Cross-funclional, 
integrated 
- Involve suppliers and 
customers 

Manufacturing 

Interaction of Few, mainly through strategy Is derived from 
Objectives are business strategy and 

manufacturing function None timing of capital derived from 4 formulated in interaction 
with business strategy investments 

with other functional 
strateqies 

By what are changes in 
process technology Changes in capacity Changes in products Changes in strategy Strategy 
usually triggered? 

Product and process How important is the Product is more technologies are 
product as compared to important Intertwined and both am the process technology? 

I Important 

Manufacturing process 
technology 

Standard Highly specific 
Purchased from outside Often developed Inside the company 

6.4. Which of the points discussed do you think have an influence on the system's 
f tS? 270 bene I 

270 Data relating to this point was not used for because it was not available in some of the cases. 
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7. Value chain analysis (overall) 
7.1. How would you define your business unit's value chain? 
7.2. Please used the exhibit provided below and modify it if necessaryl 

7.3. 

Firm infrastructure 
alf activ. supporting entire chain (general management, accounting& finance, planninglcontrol, quality management) 

Rknan resource managemdnt 
alf activites related to employment, trat*ing & payrolf 

Technology development 
all activities related to the development of products, services, processes, and software 

Procurement 
all activi iies related to purchasing pf parts, components, ra4 materials, equipment, r; chinery 

Inbound logisticts Operations Outbound logistics Marketing, sales, Service 
product management 

Which activities and links do you think are critical in general or for delivering the 
preferred product attributes? 

For use of the researcher only: 
Product attributes 

Resources (Can any of the relevant resources be associated with any of the critical activities/linkagcs? ) 

Impact SAP (Have there been any changes in the value chain since the use of the system? What was the 
system's impact? ) 
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7. Value chain analysis (local) 
7.1. See the exhibit below. Please frame your area of responsibilityl 
7.2. Which activities and links between your department and other departments do' 
you think are critical in order to deliver the preferred product attributes? 
7.3. Have there been any changes in the value chain since the use of the system? 

Firm infrastructure 
all acfiv. supporting entire chain (general management, accounting & finance, planning/control, qualfty management) 

Khan resource managemdrit 
' ing & payrod all activites r4ated to employment, frai* 

Technology development 
all activities related to the development of products, services, processes, and software 

1 Procurement 
all activi fies related to purchasing ýf parts, componentA ra4 materials, equipment, miichinery 

Inbound logisticts Operations Outbound logistics Marketing, sales, Service 
product management 

Questionnaire 366 



8. Business process analysis (overall) 
8.1. Please sketch out the main operational business processes in your business unit' 
for the most important product! What 'are the most important process steps and 
activities? Please include links with customers and suppliers! 

For use of the researcher only: 

0 Product attributes 
0 Impact SAP (Have there been any changes in the value chain since the use of the system? What was the 

system's impact? ) 

Z5.2. which functions or activities or combination of both represent a competence of, 
your business unit? 
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8. Business process analysis (local) 

8.3. Please sketch out the main operational business processes in your departmentl 
i What are the most important process steps and activities as part of the main business 
process? Please include links with customers and suppliers! 

For use of the researcher only: 
0 Product attributes 
0 Impact SAP (Have there been any changes in the value chain since the use of the system? What was the 

system's impact? ) 

8.4. Have there been any changes in the main processes since the use of the system? 

L... 
______ 
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9. Production priorities 271 

19.1. Which priorities are pursued in the production function/on the shop floor? How 
are they related to the preferred product attributes? 
9.2. Which other objectives are pursued in the production function? 

19-3. Have there been changes since the use of the SAP RJ3 system? Which changes 
1, do you expect in the near future? 

19.4. Are there formal agreements to pursue these objectives? 

i 9.5. Is there a relationship between these priorities and the impact of the SAP R/3 
1i system 

ii 
1 27 

1 
Data relating to this point was not used for analysis because it was not available in some of the cases. I 
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, 0. CoMpetiti, %, e effeCt272 

10.1. If there have been changes/irnprovements in the product attributes delivered hN, 
your business unit how would you assess them in relation to your most important 
competitors? 

10.2. How durable do you think these changes/improvemcnts will be'. ' 

10.3. Have these changes/improveinents been retlected in additional CLIStOlliCl- 01-del-s? 

Product attributes Importance Changes 
in % V, if yes) today before SAP next period 

Order winners 

Sum 100% 100% 100% 100% 
Qualifiers 

10.4. Do you expect additional customer orders due to these changes/improvenients in 
the near future? 

Data relating to this point Nvas not used for analysis because it Nvas not available in some ofthe case,. 
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10.5. To what extent have there been additional custonier ordcrs that can be attributcd 
to the improvements in product/service attributes (attributable to the SAII use)'. ' 

10.6. Have there been other effects on custorners and purchasing behaviour dlic to 
these changes/improvements. 

10.7. Please movide the data reauested in the followini4 table! 

10.8. Please make a general statement about the costs and beriefits of' the 
implementation of the SAP R/3 system! 

Thank vou for vour time! 
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Appendix E: Strategic roles of the operations function 

The framework of the 'four stages in the development of manufacturing's strategic role' 

was developed by Hayes and Wheelwrigh? 73. It can be used in order to examine the role 

of a company's manufacturing function towards competitive strategy. The four roles (or 

stages) of a manufacturing function's role fall along a continuum, and they are briefly 

described in the following part. 

Stage I- internally neutral: In firms that have a stage one manufacturing function the 

impact that this function can have on the firms' competitive position is viewed as neutral 

or potentially negative, and management's attention is focussed on minimising this 

negative impact. The function is not expected to be able to make a positive contribution 

to competitive positioning and if strategically relevant issues arise, the company relies 

on outside consultants in order to resolve them. This is because management does not 

believe that manufacturing is capable of resolving the problems itself In stage one 

companies, manufacturing performance is controlled rather tightly and in a detailed 

fashion. This serves the early recognition of the function's potentially negative impact 

on a firm's competitive position. If performance goes off track, corrective action is 

imposed. Again, this may involve the use of outside consultants. 

Management's objectives for manufacturing are to keep it flexible and reactive and 

manufacturing decisions tend to focus on structural dimensions rather than on 

infrastructure. At this stage the function is most passive and least progressive. The 

manufacturing process is seen as rather simple and straightforward and therefore 

unlikely to make a competitive contribution. Also, the manufacturing technology 

employed is perceived as a standard technology (as opposed to a highly specific 

technology) which tends to be purchased from an external supplier rather than being 

developed internally or in close co-operation with the supplier. Changes in technology 

are introduced only if product changes or capacity increases require it. Stage one 

companies tend to have low-tech products and processes. More attention is given to 

product rather than process technology. 

Stage 2- externally neutral: The main objective for manufacturing in stage two 

273 Hayes/Wheelwright (1984), A similar framework for analysing the role of the operations function in 
service firms was developed by Chase/Hayes (199 1). 
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companies is to achieve parity (industry practice) with competition on important 

manufacturing dimensions. Such dimensions are manufacturing performance, work- 
force compensation, equipment, changes in capacity, etc. The timing of capital 
investments is the primary means for manufacturing to make a contribution to 

competitive strategy. In stage two companies, changes in the production process are 

triggered by changes in products. Changes in manufacturing process technologies are 

made through a series of major leaps rather than through incremental improvements. 

They are usually imposed from outside the manufacturing function. 

Stage 3- internally supportive: At this stage the manufacturing function is expected to 

provide a significant contribution towards a firm's competitive position. This 

contribution is derived as a manufacturing objective from the business' strategy through 

an explicit manufacturing strategy, which guides major structural and infrastructural 

decisions. Changes in business strategy are translated into manufacturing implications. 

However, in stage three companies the emphasis of manufacturing decisions is on 

structural issues. Manufacturing decisions are screened in order to make sure that they 

are consistent with the business strategy and a manufacturing strategy is used for 

guiding activities in that ftinction. Technological and process changes are triggered by 

the requirements of a firm's competitive strategy. 

Stage 4- externally supportive: Stage four companies base their competitive strategy to 

a large extent on manufacturing capabilities. These capabilities are seen as a critical 

resource and are therefore planned appropriately. 

In these companies manufacturing is perceived to be capable of enhancing the 

contributions that other functional areas can make. Therefore, manufacturing strategy is 

not just derived from business strategy but in interaction with it and the other functional 

strategies. Stage four companies emphasise a manufacturing-based competitive 
'advantage. Either they relegate other functions to a secondary level of importance or 

they place equal weight on all functions by tightly integrating them. 

In stage four companies new approaches are sought to old problems - flexibility, fast 

delivery and cost improvements are achieved through new approaches rather than 

through keeping excess capacity, holding inventory, and improvements of labour 

productivity. 
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In stage four companies manufacturing decisions are equally concerned with structural 

and infrastructural issues. At this stage the manufacturing function is most aggressive 
and progressive. 
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Appendix F: List of the case studies' product/service attributes 

Case study I 
.......... . 

Product/service attributes Code 

COST Cost ofinstallation 

TD Time to delivery of complete system 

INN Innovativeness of product 

PQ Product quality (reliability) 

PUNC Punctuality of installation start at building site 

SERV Service during installation 

ENG Energy efficiency 

SVCS Servicing costs 

Case studv 2 

Co de PI od Uct/ ser V ice att ributes 

SICA Systems intcUation capability and innovativeriess ot'products 

CUST Capability to custornise products, in particular to make them durable and tit foi- 

iuse under extreme conditions 

PLCC Product life-cycle cost (total product price) 

SERV Support/service and guaranteed functionality over product life-time 

OTD On time delivery 
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Case studies 3 and 5 

T_ 
Code Prod u et/service attributes 

PQ Quality of picture, in particular contrast and brightness 

STA Stable picture 

. 
NTTBF Mean-time between failures 

REP Prod. /firrn reputation 

GNNAVS Guaranteed world-wide service 

ITD In-time delivery & time-to-market 

HGNIL High guaranteed minimum levels for brightness, contrast, and resolution 

PIP Product price 

Case study 4 
------------ ........ ... ... . ........ ... ........ ..... . ....... . 

ode Product/service attributes C 
IP-- 

CU ST Custornising capability (diflicult combination of' technical specs) leading edge 
technology 

PQ lProduct quality (mean-time between failures & first-pass-yield) 

OTD Ability to deliver at the agreed date of delivery (on-tirne-time delivery) 

PP Product price 

SIZ 'Critical size of firin (available manpower) 

REF ýReferences from other custorners 

KHC Technical know-how of company 

LAP !, Long life span of product and long-term availability 
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Appendix G: List of strategic resources and dynamic capabilities 

resources 

REG I Trade Secrets 
REG2 Contracts 
REG3 Licences 

REG4 Patents 
REG5 1 Copyrights 
REG6 Trademarks 
REG7 Re6stered desiims 

1 POS I Data bases 
I POS2 Product reputation 

POS3 Firm reputation 
POS4 Social networks 
POS5 Value chain configuration 
POS6 Established distribution network 

IFunctional resources 
FNCI Know-how ofemployees 
FNC2 Knov, --how of suppliers 
FNC3 Know-how of firanchisors 
FNC4 Know-how of distributors 
FNC5 Know-how of franchisees 

CULI Perception of quality 
CUL2 Perception of service 
CUL3 ! Ability to manage change 
CUL4 Ability to innovate 
CUL5 Team working ability 
CUL6 ý Particinative manaLemenl 

Diviumic capabilifics 
lAbility of the company and its employees to ... 

LRN I 
... acquire and absorb knowledge 

LRN2 
... make knowledge available 

LRN3 
... analyse knovdedge 

LRN4 1 
... collect and document knowledge 

jInternal and external integration of ... 
INTI 

... resources 
INT2 

... processes 
INT3 i ... teclinologies 
on Reconfi uration and transformation abilifles 

TRN I Ability to scan the environment 
TRN2 Ability to evaluate markets and competitors 
T TRN3 Ability to accomplish reconfiguration and trans format i on 
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Appendix H: List of value chain activities and linkages 

LNK I (CS 1) Component suUliers and procurement 
LN K2 (-CS I) Other suvoliers and procurement 
LNK3 (S 1) ý Customers and operations/order management 
LNK4 (CS I) Customers and outbound logistics 
LNK5 (S 1) ! Technology develop nent/engineering and marketing & sales 

LNK I (CS 2) 
LNK2 (CS 2) 
LNK3 (CS 2) 

Operations: Systems engineering tojechnology development 
Marketing & sales to systems engineering 
Marketing & sales to technolgy development 

LNK I (CS 3/5) 'Teclinology development and operations 
LNK2 (CS 3/5) I 

ýOutbound logistics and customer 
LNK3 (CS 3/5) ýService function and custorner 

LNK I (CS 4) Suppliers to procurement 
LNK2 (CS 4) ISuppliers to inbound logistics 
LNK3 (CS 4) Technology development and marketing/sales 
LNK4 (CS 4) , Marketing/sales to customers 
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Appendix 1: Screenshot of SAP E-Business Solutions 111131 

_u 

Enterprise Resource Planning with SAP R13 
SAP R/3 and its components. Business 
software products for unmatched 
performance. 
'_ý,, AP Prn and its comvnnsnts are unmatched at 

zH inlecir, ling and impro-g Dusiness piacticesnilr ul 
11 businesses of every size and industry SAP (i 

products offer an unbeatable combination of 
f ctionality, flexibility, and technology, enan] q 

am anies to respond quckly 10 change F asler 
'u n 

response mean, you I In- more time to 
concentrate on strategicaily growing your 
u sin.. 

The worldwide standard. MMMMENNI: -ý-, ýg 
Complementary With over l) QCQ installalions and hundreds of 
soft. ile Producis complementary hardware and software jpartne, s, 

SAP R/3 is the recognized business soýution 
standard worfidwide In fact, companies in over 

rISAP. - - 
1133 countries are berefiling from SAP R/3 and 

,1 e njoying fulf 24-hour support from the SAP global 
erv, ce networf, 

ky , 'The Software works the way i 
do ExDorience it ýuurssrlfl 
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Appendix J: Summary of the across-case analysis of the case study data 

1. The case studies' operational conflguration 

Exhibit 130: Summary of the case studies' operational configuration 
Cs-1. 

_____CS2 
CS3 CS4 C's 5 

Main roduct [me 
in t-, p. -, og, r High-commsLIhigh- 

Ro & fi dni fi 101, 
Industrial 

niter l 
Highýcomrast. high- 

p pe , . c 
information system, resolution monitors ocompu cr 

resolution monitors 
Annual productiom capa-city (in units) 3.000 Very small - 10 5,000 11,600 1'000 

Product structure Very low volume, 
Few maj or product"' High olurne Few ma ' lor products 

- Low volume - Higher volumcii High standardisation - Higher volumes 

Proc t t 
Disconnected llow Jumbled llow Conneckd line A-mbiv I me/ Connected line 

ess s ruc ure (batches) Oob shop) (assembly line) d., to -mm llcov (assembly line) 

Strategic role ofthe operations tonction 
i 

Stage 3 SLugC 3 
ý 

StgC 3 Stage 3 
(infernally supporin rt (interriallysuppo ivc) Ontcmallysupportivc) fifflernallysupportivc) 

Shaded cells highlight similarities between cases. 

2. The case studies' strategic configuration 

Exhibit 131: Summary of the case studies' strategic configuration 
Strategic configuration 

COST wls; o"TwN INN OVATION QUALITY INNOVA ION T 
ProdUCLserN ice attributes. TIME QUALITY QUALITY INNOVATION L .Y QUA 

iI 

IN NOVATION OTHER OTI OTHER OTHER 
ftom a resource-hased perspective 

The relevance of resources Case studies 2-5 more sinriilar to each other than each ofthem I them to --I 

Relationships between resources 
4 

No similar ities; systeiiiatic di fferences 
product, service attributesý 

I 
I 

POS2-1 
POS5-6 POS5-6 

F 
POS4-5 I POS5-6 Importance of resources] FNCI 

FNCI-2 

I 

FNCI-: FNCI-2 CUL3 

Value of relevant strategic resources, CULI-6 POS2 
REG6 REG6 

POS2-3 POSI POS2-3 
from an activiij, busedperspective 

-ýA34 A34 3 SA1.3 1.4 SA3 -SA 1,3,1.4 
Critical value chain acti, inesý 

'A4 PA4 P 2.4 SA3 PA2.4 SA3 
Critical value chain linkacesi Some similari ties but substantial differences 

Shaded cells highlight similarities between cases. 

3. The enterprise svstern implementations and their use 

Exhibit 132: Summary of the case studies' enterprise sý stem imple"Iculatiolls 

Type of enterprise system installed SAP R/3 SAP R/3 SAP R, ý2 SAP R/3 RA upgrade 
from R, 12 

Use of BPR v 
Routine use reached after (months) 33 6-12 3 

Shaded cells highlight similarities between cases. 
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Exhibit 133: Summary of the degree of enterprise systern use 

729ý'. 
No ot modules installed used All unclear All unclear All A l All'und-t 
o' . ofs)stern's functions actually used Unclear UJIL ]Car _ Unclear ._ 

ý 

c car Inclear 
None, but would be Some links to Some links to Noric. but would be Some links to No of EDI links to cust. /suppliers 

I 

beneficial intemal suppliers external .. 
beneficial external suppLicirs 

No of bolt-on aipp kations None 
__ 

None 
- 

None I� None I None 
_ Several (mostly \IS i Several (mostly MS I Several (mostly MS - -- I Sc%cral (mostly MS - S everal (mostly MS 

No of other planning and control systems Office-based) ' Office-based) Office-based) 1 Office 
I 

Office-based) 

Shaded cells highlight similarities between cases. 

4. The enterprise systems' impact 

Exhibit 134: Impact on relevant strategic resources 

Code CSý _C§ 4 Resource CS 11 CS2 j 
ICS 5 

REGI Trade Secrets 
REG2 Contracts 
REG3, Licences 
REG4 Patents 
REG5 Copyrights 

ýR EG6 Trademarks 
REG7- Registered designs 

Positional resources 
POS I Data ba SCS + + + 

- I FUN-' Product reputation 
POS3 Firm reputation + 
POS4 Social networks + + + + 
POS5 Value chain configuration + + +, + + 
POS6 1 Established distribution network + + + + + 

Functional resources rFNCI Know-how of employees + + 
FNC2 Know-how of suppliers 
FNC3 Know-how of franchisers 
FNC4 Know-how of distributors 
FNC5 Know-how of franchisees 
Cultural resources 
CULI Perception of quality + 
CUL2 Perception of service_ + + 
MUT Ability to manage change + tech. chng. tech. chng. 

UJ L4 Abilitv to innovate + 
CUL51 Teani working abi-ht + 
CUL6: Partic nelit Style 

Shaded cells indicate relevant strategic resources. Y indicates that a positive impact has been identified bv 
a respondent. V indicates that a negative impact has been identified. '(+)' indicates a positive impact that 
has not been realised yet but that is expected from planned extensions ofthe systeni. Each symbol in a cell 
represents the views of one respondent. 
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Exhibit 135: Impact on dynamic capabilities 
Code Dynamic capability_ I- CS I' CS 21 CS1 7 -,, T*. 7TS4ý-j CS 5 

to the ability ofthe c ompam and its emplovees to ... 
LRNI 

... acquire and absorb knowledge +++ 
LRN2 

... make knowledge available + + 
LRN3 1 

... analyse knowledge + + + 
LRN4 I 

... collect and document know ledge + + + 
Di namic capabilities related to the internal and externaý integration o/ 

... resources + INTI + 
INT2 

ý_INT3 
... technologies[__ + 

Di namic capahilities related to transfomation 
N AbilaN to scan the environment 

iR ;Q Ability to e 
fR 2 
TRN3 Ability to accomplish re + 

'-' indicates that a positive impact has been identified by a respondent. V indicates that a negative impact 
has been identified. '(+)' indicates a positive impact that has not been realised yet but that is expected from 
planned extensions of the system. Each symbol in a cell represents the vieNvs of one respondent. 

Exhibit 136: Impact on the case studies' value chain activities and linkages 
Impact on value chain activilics/crilical linkages 

Code Activities ýCS I -ýý -S 2 
suppo, la, tnllwý 

SAI 
SAI I 
SAI 2 

Firm infrastructure 
General manaucrincrit 
Accounting & finance 

+ 
na it I 

+ 
: iA 

+ 
na 

SAI 3 Plannmjý control + + + 
SAI 4 Qualitv management + + 
SAI 5 Others 
SA-1 Human resource management It r, R3 11.1 
SA3 Technology development 
SA4 Procurement + 

- 
+ 

SA5 Others 1 1T oa it 
Prmian+ a, in aws 

PAI Inbound logistics 
- - 

-+ + 
PA2 Operations + + 
PA3 outbound logistics + 
PA4 Marketing & sales (+ + 
PA5 Smice 
PA6 Others + + 

LNKI (CS I Component suppliers and procurement 
LNK2 (CS I 
I-NK3 (CS I 
LNK4 (CS I 
LNKi (CS I 
LNK1 (CS 2) 
LNK2 (CS 2) 

Other suppliers and procurement 
Customers and operations order nianaýcmcnt 
Customers and outbound loýistics 

+Technology 
dcvelopmentenginecring and marketing & 

Ops: Ststcms engmccrmý to WCIIT1010l,; ý' dC%Clt)plllCllt 

Marketing & sales to sy, tems cnýmccrmý 
' 

sales, 
_ 

LNK3 (CS 2) chnolqý de% clopinctit Marketing& sales to tc 
LNKI (CS 3 5) Technologv development and oErations 
I. NK2 (CS 3 5) Outbound logistics and customer 
LNK3 ICS 3 1) Service function and customer 
LNK I ýCS 4) Suppliers it) procurement 
LNK2 (CS 4) Suppliers to inbound logistics 
LNK3 WS 4) Tcchnoloý, N development and markctingý sales 
LNK4 ( 4) Market i rilLsales it) customers 
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