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8 Sustainable Value of 
Wireless ICT in Commu-
nication with Mobile 
Employees 

Pablo Valiente and Alf Westelius 

Introduction 
The large majority of mobility studies within the information and 
telecommunication society scrutinise the use of brand-new solu-
tions. This is reasonable as one aim of this research forum is to spot 
new trends and future developments within the telecommunica-
tions area. It is moreover the case that these brand-new technolo-
gies often capture the interest of the media and the communication 
industry. Concepts such as Turbo 3G, video on the move, 4G and 
terabit networks catch attention. However, it is our experience that 
intertwining old and new technologies brings far larger business 
benefits than cutting edge technology when applied in organisa-
tional contexts. 

In the wake of an explosive growth of wireless telephony, wireless 
data services, such as applications connecting users with enterprise 
resource planning systems, are gradually gaining ground. However, 
the growth in these types of applications has been slower than 
envisaged, especially in Europe.1 Not even in Japan have data traffic 
revenues yet come close to voice traffic revenues, and still account 

 
1       As suggested in the Preface and in Chapter 1, pricing could be a reason for the 

slow growth. 
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for no more than 1/3 or less of total revenue.2 To further the use of 
wireless data traffic, the obstacles to successful application need to 
be better understood. 

One such obstacle is called integration. Integration has become an 
ever more critical issue as the vision to interconnect all the informa-
tion systems in an organisation is becoming more technically feasi-
ble through the rapid development of ICT solutions. Simultane-
ously, the ongoing and accelerating computerisation during the 
past decades has gradually increased the volume of organisational 
legacy systems (Mårtensson 2006) . Technical, economical and 
social factors combine to preclude an all-out, cutting edge technical 
platform for most existing organisations. In addition, limiting the 
perspective to the computerised integration of data risks leaving 
out important aspects of the actual functioning and roles of informa-
tion systems in organisations. Information systems consist of both 
people and technology, and serve organisational and individual 
needs. In addition, they have to serve these needs in a reliable and 
economical way. 

One fruitful approach when considering application integration is 
to look at both automated and manual parts of information systems 
and place them in an organisational context, rather than taking a 
more limited, technical perspective. This approach, named inter-
twining by Robey et al. (2003), will be used in this chapter to ana-
lyse the value of a wireless application (EASY) providing field serv-
ice technicians access to administrative data at the European 
division of a leading supplier of forklift trucks. 

The intertwining approach is useful because it provides for sustain-
ability benefits, taking into account previous choices and historical 
decisions. The approach does not strive for complete migration, but 
bridges the sudden steps in a technical development by integrating 
partial solutions – of various technical sophistication – with manual 
routines. This also requires an analysis of previous decisions and 
solutions as well as the most recent additions. The focus on benefits 

 
2       NTT DoCoMo figures, see http://www.nttdocomo.co.jp/english/corporate/ir/ 

finance/annual/index.html (accessed 2007-05-28); KDDI au Business, see 
http://www.kddi.com/english/corporate/ir/finance/fact/index.html (accessed 
2007-05-28) 
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and usefulness also suggests a process perspective, with attention 
to early choices and post-implementation consequences. 

In the present chapter, we follow the continued use of the EASY 
application to increase the understanding of the processes for 
achieving sustainable value from wireless ICT investments. The fol-
lowing questions are answered in order to address the purpose of 
the study. Firstly, we investigate the benefits of intertwining in 
terms of opportunities and risks, proposing the concept mindful 
intertwining. Secondly, we study how to achieve and maintain effi-
ciency to derive value that lasts. From an academic perspective, this 
article contributes to an increased understanding of intertwining 
processes in wireless ICT use in organisations, with focus on sus-
tainable usefulness. From a practitioner perspective, the lessons 
regarding changing needs for organisational support of wireless 
ICT applications can help to reduce the barriers that slow down the 
spread of wireless ICT use in industry. 

The chapter is organised as follows. Firstly, the case setting is pre-
sented (Connecting Field Service Technicians). Next, the theoreti-
cal foundations to be used in the analysis are introduced (Creating 
Value That Lasts). Thereafter, the research method is described and 
the case is presented. The following analysis focuses on achieving 
sustainable value from mobility. The chapter is concluded by a dis-
cussion of the implications of the findings. 

Connecting Field Service Technicians  

The organisation in focus for this study is BT Industries, part of the 
Toyota group. BT Industries is a leading supplier of forklift trucks, 
with a world market share of more than 20%, annual sales of € 1.6 
bn, and close to 9,000 employees (2005). The company offers a wide 
range of forklift trucks plus servicing facilities and has manufactur-
ing locations in Sweden, Italy, the United States, and Canada. From 
the middle of the 1990s onwards, the European division, BT Europe, 
embarked on an ambitious computerisation venture. A business 
process re-engineering (BPR) planning project to explore IT-enabled 
business change was carried out. A shared hardware and communi-
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cation platform was designed and implemented, and after thorough 
evaluation, an ERP system (Movex) was chosen and rolled out across 
Europe in a strategic partnership with an ERP supplier (Gäre 2003, 
Westelius 2006). 

Having installed a shared information platform, new ideas related 
to technology-enabled projects started to appear in the organisa-
tion. In 2001, BT Europe decided to further improve quality in its 
customer offering through rationalisation of its service order proc-
ess. Moreover, the common ERP platform could enable a pan-Euro-
pean project making the exchange of ideas between different local 
market units possible. The first step in this direction, the EASY 
project to allow mobile workforces to interface with the ERP plat-
form, took shape and was rolled out to the service technicians in 
Europe, beginning in 2003 (see Westelius & Valiente 2006). 

This chapter describes the development and integration of wireless 
technologies with other ICT and with organisational routines. The 
application in focus for the case described here is EASY, an on-line 
access to administrative applications for service technicians in the 
European division of BT Industries. Close to 1,500 service techni-
cians in more than a dozen countries have been provided with 
mobile access to the company’s enterprise resource planning sys-
tem. In addition, the previous back-office function has been drasti-
cally redesigned. This function has earlier served as a manual inter-
face between the service technicians and the rest of the company.  

Up to project implementation EASY appeared successful. However, 
one of the most critical parts of the process starts after the installa-
tion of the system. Fine-tuning the system and the supporting 
organisational routines, in order to meet task needs and the charac-
teristics of the users, may impact the successful adoption and con-
tinued use of the system. The question is what it takes to keep and 
perhaps even improve success in continued use. 
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Creating Value that Lasts 
Drawing on different strands of previous research, we develop a 
frame of reference for addressing the question of what it takes to 
derive sustainable value from the application of wireless ICT. 

Is more modern technology better? 

Use of wireless technology could, given its present air of “modern” 
and “in” technology, suggest a completely computerised, techni-
cally advanced work process solution. However, repeatedly research-
ers and other business evaluators warn against an all-out reliance 
on IT, especially novel and untried versions. Use of more modern 
technology does not necessarily result in value creation. Bensaou & 
Earl (1998), comparing Japanese and Western styles of utilising IT 
in business, suggest that primary reliance on new IT solutions 
requiring completely new ways of working is less effective than a 
business-driven use of sufficient IT that more closely fits existing 
work practices and values. Teece et al. (1997), trying to understand 
what creates competitive excellence, make the observation that suf-
ficiently good, rather than excellent, production technology is pre-
ferred. Their observation is based on the study of competitive excel-
lence derived from automation and forefront technology in the 
Japanese auto industry. Citing Fujimoto, they write: ‘The typical 
volume production system of effective Japanese makers of the 1980s 
(e.g. Toyota) consists of various intertwined elements that might 
lead to competitive advantages. The elements of such a system 
include […]; low cost automation or semi-automation with just-
enough functions” (Teece et al., 1997: 519). 

Carr (2003) pronounces an even stronger disbelief in the competi-
tive advantage of novel ICT, claiming that it is wiser to minimise 
ICT costs and risk than to lead technological development. In a 
similar vein, Robey et al. (2003) suggest that the virtualisation of 
communication afforded by modern ICT will be intertwined with 
manual routines and more “material” forms of communication, 
conforming to the normal pattern of teamwork.  
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What, then, is intertwining? 

Robey et al. (2003) use intertwining as a metaphor based on the 
spinning or twisting together of strands to form a cord. In an organ-
isational setting, it signifies the spinning or twisting together of 
different technical and organisational “strands” so as to form a 
more durable or more functional whole. In our case, like in Fujimo-
to’s example above, this means combining technology already in 
use with new technology and with old and new ways of working, 
rather than replacing the old way of working and the technology in 
use with completely new technology and novel routines and work 
processes. 

Robey et al. (2003) identify four types of intertwining: reinforce-
ment, complementarity, synergy, and reciprocity. Reinforcement sug-
gests the use of multiple elements performing the same function to 
form a stronger, or more failsafe whole. Backup and other duplica-
tion strategies are often implemented in business as reinforcement 
mechanisms. Complementarity implies the use of elements with dif-
ferent characteristics to jointly offer greater functionality. For exam-
ple, one’s strengths can compensate for the other’s weaknesses. A 

combination of face-to-face and virtual communication can com-
bine rich interaction with the bridging of distance or time. Synergy, 
the third type of intertwining, involves the combination of ele-
ments to create new properties that did not exist before. Robey et al. 
(2003) provide the example of continuous replenishment in supply 
chain management, a new concept for inventory management made 
feasible by the use of modern information technologies. Reciprocity, 
the final, and perhaps least obvious, of the four types of intertwin-
ing suggested by Robey et al. (2003) involves mutual interdepend-
ency; each element depends upon the other: 

“In an intertwined work relationship, reciprocity implies no lead or domi-
nant element but rather an equal partnership between material and virtual 
representations” 

Robey et al. 2003: 120 

Together, synergy and reciprocity account for interesting emergent 
properties of a system in systems thinking. For example, the parts 
of a bicycle, if properly assembled, form a means of transportation 
– a property not present in any of the separate parts. 
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Intertwining can thus be beneficial, and Robey at al. (2003) note 
the positive aspects of intertwining. However, Lundmark & Westel-
ius (2007) also identify negative aspects, such as duplication of work, 
increased need for coordination, and risk of inconsistencies between 
“strands” when attempting combination, etc. They call for a further 
development of the description of such potentially detrimental 
aspects. 

What does lasting value mean? 

In discussions on the value of wireless technologies, the concept of 
efficiency is often employed (e.g. Barnes 2003; Hanebeck and Tracey 
2003; Liang, Xue and Bird 2003). Efficiency indicates the degree to 
which a process is able to produce a higher value of output with 
constant or lower levels of cost, i.e. its process economy (cf. Watson 
1993). These discussions focus on efficiency gains (getting things 
done at low resource consumption) such as cost reductions. Barnes 
(2003) describes automation as one possible outcome of the value 
derived from enterprise mobility applications; Hanebeck and Tracey 
(2003) point out increased coordination as a way to increase supply 
chain management through wireless technologies; Liang, Xue and 
Bird (2003) show how making the information accessible at the 
point of interaction with customers improves the efficiency of the 
underlying business process, etc. Value is then largely interpreted as 
short-term financial benefits manifested in cost reductions. Focus-
ing on sustainable value, we need to look also for the learning and 
adjustment aspects that over time maintain or improve the value 
derived from the use of wireless technology. 

Efficiency is also more tangible and easier to measure and demon-
strate than flexibility – a capacity to learn. Although taking a mod-
est position regarding the role modern ICT will play, Robey et al. 
(2003) still have ICT at the forefront of their analysis, considering 
how it will intertwine with work practices. They also focus on a 
one-step improvement, rather than investigate processes leading to 
sustainable advantages. In contrast, Teece et al. (1997) and Fujimoto 
and Takeishi (2001) have learning and the achievement of distinc-
tive, sustainable dynamic capabilities as their focus and from that 
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perspective arrived at the intertwining of many different elements 
(different types of technology, different work routines, metarou-
tines for first and second order learning, etc) as key to developing 
sustainable competitive advantage. Taking a closer look at the com-
position of work accounting for the simultaneous achievement of 
flexibility (potential for learning and improvement) and efficiency, 
and thereby sustainable competitiveness, Adler et al. (1999) identi-
fied four organisational processes: metaroutines, job enrichment, 
switching and partitioning. 

Metaroutines are standardised procedures for changing existing rou-
tines and for creating new ones – making non-standard work more 
standardised and manageable. Examples include quality develop-
ment procedures and exception-handling procedures. Job enrich-
ment involves the addition of nonroutine tasks to routine tasks. If 
successful, it can confer a sense of meaningfulness and ownership 
of improvement work on the employees, and thereby make them 
productive participants in improvement work. Switching, establish-
ing routine and nonroutine tasks as separated in time, and switch-
ing employees between them, combines the benefit of being able to 
concentrate on one task at a time, improving efficiency, with the 
stimulation and familiarity of working with nonroutine and rou-
tine tasks respectively. Partitioning, finally, is the classical creation of 
subunits specialising in either routine or nonroutine tasks, such as 
production and R&D departments. The benefits – and risks – lie in 
specialization, which could foster efficiency and competence, but 
could also lead to alienation and disconnection of the routine and 
the improvement or change initiatives. 

Adler et al. (1999) concluded that a trust-based and cooperative 
culture seemed important to the successful application of the four 
organisational processes, since each of them could also have nega-
tive consequences. Newell et al. (2003) applied the concepts devel-
oped by Adler et al. (1999) to analyse the balancing of the effi-
ciency-enhancing introduction of an ERP system with the 
flexibility-enhancing introduction of an ICT-facilitated knowledge 
management system. Viewing the four organisational processes as 
mechanisms for jointly achieving flexibility and efficiency, they 
concluded that the mechanisms do not in isolation produce the 
sought-after effects. They need to work in concert and complement 
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each other. In particular, partitioning risks creating or reinforcing 
organisational divisions, thereby impairing flexibility. Furthermore, 
they noted that the flexibility-enhancing knowledge management 
system and the efficiency-enhancing ERP system by and large com-
plemented each other in fostering efficiency while preserving flex-
ibility. However, efficiency tended to be the stronger goal when the 
two conflicted, and there were unintended negative consequences 
from a mutual reinforcement of standardising features. 

Building on the insights from these strands of research, we will 
attempt to analyse the application of wireless technology in terms 
of intertwining of virtual and material work, while bringing the 
concepts from the sustainability-focused research to bear on the 
intertwining analysis. Intertwining has been applied to professional 
office-work settings, while the sustainability-focused research pre-
sented above has primarily focused upon production settings. We 
will analyse a case involving field service technicians and back-
office administration, thus covering a middle ground. The field 
service technicians are blue-collar workers with considerable self-
determination and little supervision, while the back-office person-
nel are white-collar workers with rather standardised tasks. 

Method 
The BPR and the ERP projects that formed the background for EASY 
were studied through semi-structured interviews and project docu-
ments. Close to 70 interviews with people in these projects, at head-
quarters and in three of the market companies were conducted, and 
extensive project documentation was made available to that research 
team, which included one of the authors and three additional 
researchers: Linda Askenäs, Klas Gäre and Cecilia Gillgren.  

The other author has met with the supplier of the EASY application 
software. In addition, the authors have interviewed representatives 
of the EASY project team: one from the service process side at head-
quarters, one from the division’s IT department and a service mar-
ket manager from a market company while the pilot implementa-
tions were carried out.  
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The authors have also been able to study the application itself, and 
have been given access to training material and project evaluations 
from a market company. During and after the initial implementa-
tion, brief telephone interviews have been carried out with manag-
ers at headquarters. When the second version of the software had 
been implemented and used for about a year, the business develop-
ment manager and the project manager were interviewed in a face-
to-face meeting.  

The face-to-face interviews have been semi-structured (Patton 1990) 
and lasted between two and three hours each. They have been tape 
recorded to allow for multiple relistenings. The brief telephone 
interviews have not been recorded, but have been documented in 
writing during and after the interviews.  

One of the authors has also met with two service technicians, dis-
cussing the application and its role in the daily work, and also 
accompanied one of the technicians in the field for a day. These 
interviews and observations were transcribed after the meetings. 

The material has been analysed in a qualitative tradition, succes-
sively piecing together a case process description. In part this proc-
ess of discovery has been based on a grounded theory tradition 
(Strauss & Corbin 1990), paying attention to, and following up on, 
leads that emerge from the field study. In part it has been guided by 
theoretical constructs that have sensitised our reading and reread-
ing of interviews and other material. Thus, the interviews and doc-
uments relating to EASY have been searched for indications of 
trade-offs in the development and implementation process. These 
indications have then been used to explore the intertwining of 
computerised and non-computerised aspects of the administration 
process, when viewed as an information system. Indications from 
interviews with project managers have guided the inquiry in inter-
views and observations of service technicians, and indications from 
the observations have guided further analysis of the previous inter-
views. 
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Three Aspects of the EASY Project 
Next, we present the EASY project from three different perspectives. 
First, we describe the development of the information system (IS 
development). This section focuses on the differences between 
application versions, the development of new applications, etc. 
Then the implementation of EASY is described. It includes the roll-
out processes and some related problems. Finally the business con-
sequences of EASY are described in terms of benefits, consequences 
and experiences. 

Below we illustrate the different phases of the EASY project that will 
be covered in the next section. 

 

1990s 2000 2002 2003 2005 2001 2004 BT Europe 

Kick off 

GAP  
Analysis 

Pilot 
one 

Rollout 1  
EASY 

Brainstorming EASY 

Rollout 2  
EASY 

BPR 

ERP 

 

Figure 19.  Timeline with the different phases in the EASY project 
and its predecessors 

IS development 

Having learned the problems of constant additions to the function-
ality specification the hard way in the large ERP project (Westelius, 
2006), the EASY managers had kept a strict versioning policy from 
the start. Good ideas that were generated during the systems devel-
opment, pilot, and implementation phases would not be incorpo-
rated in the present version unless they were absolutely essential. 
Ideas for improvement should in general be referred to upgrade 
projects and distributed as new versions.  
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Once the implementation was well under way, when all service 
technicians had a wireless handheld terminal and reductions in 
back-office staff had been put in effect, wishes for additional func-
tionality started to pour in. Wishes that stood up to a thorough 
evaluation, and were minor additions to the existing application, 
could be incorporated in upgrade versions of the software. Such 
new versions could easily be implemented in the back-office appli-
cations. The same was not true for the PDAs. The application was 
implemented on chips that were inserted in the PDAs in order to 
minimize the data transfer over the slow 9,600 bps wireless links. 
The standard procedure for updating the application then involved 
collecting the PDAs from the service technicians, switching chips, 
and redistributing the terminals. Considering that this was a dis-
ruptive process to the service technicians’ work, the project team 
refrained from small PDA updates.  

Soon after the initial rollout, the project team started work on ver-
sion two. The main aims were to improve execution efficiency, 
decrease response time and improve platform stability by moving 
to a more modern programming language. There were no major 
additions of functionality for service technicians in the basic appli-
cation, but a new application, the spare parts catalogue (QP), was 
added. Making this catalogue available on the PDAs involved con-
verting the existing images to graphics that would be recognizable 
on small screens. This included panning functions and adding 
hotspots to the drawings that made it possible to quickly zoom in 
by clicking with the PDA stylus. The spare part catalogue was linked 
to a shopping cart application, which in turn was linked to the serv-
ice orders. This application would facilitate the placement of correct 
spare part orders and would replace paper catalogues and telephone 
contact with back-office personnel with access to computerised ver-
sions. 

The interface difference between the existing spare part catalogue, 
built for full-size, desktop computer screens, made a time-consum-
ing conversion necessary. This conversion was performed twice a 
year. The volume of data required the application data to be placed 
on chips that were sent out to the service technicians for them to 
insert in the PDAs instead of downloading the data through wire-
less connections. Each service technician thus had access to the 
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entire range of trucks and their spare parts without needing to 
download drawings and catalogue data over the slow, wireless con-
nection. 

This versioning is not ideal. Changes in the underlying reality do 
take place. The updates twice a year and the access to a complete 
range of drawings and catalogue data, are improvements over the 
paper-based catalogues, but does not capture the full potential of 
digitised data. Version three will improve this update capability, but 
will still require lengthy data transfer at considerable cost to the 
company. 

Implementation 

During the initial phase, the project team had tried to use existing 
knowledge concerning user participation, user centred develop-
ment, pilot trials and user training, etc, to develop an application 
that suited the mobile service technicians and would be accepted by 
them. As it turned out, the technicians tended to be more positive 
and seemed to learn how to use the new tool faster than expected. 
There are signs that one reason was a psychological effect – service 
technicians appreciated being the focus of attention, were happy to 
be brought into the IT era and were proud to be modern. A service 
technician told the service manager in one of the pilot companies: 
“My son plays with my PDA when he can.” He was proud to have a 
tool that caught his son’s interest and gave him esteem at home. 
The service manager was not too pleased with this use of the PDA, 
but recognised the importance of the status effect. 

In the ERP system implementation that preceded the service 
technician project, small countries had tended to be easy to handle, 
and had been happy to accept the assistance from the implementation 
team, rather than challenge the way the system was set up and 
demand modifications to fit previous work routines and mimic pre-
vious IS functionality. In the service technician support project, the 
first, fairly small, companies turned out to follow the same pattern, 
but eventually there were two small companies where the imple-
mentation did not succeed. The reason was that the back-office per-
sonnel, who had handled their task for years according to the previ-
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ous work routines and the existing ERP system, did not really 
understand the logic of the information system support and their 
role in the new workflow. While capable of performing their exist-
ing tasks, they were unable to handle the new role of IS coach and 
quality controller vis-à-vis the service technicians. The implemen-
tation program was designed on the implicit assumption that the 
back-office personnel had a good grasp of the existing logic, taking 
this as a starting point for explaining the changes the EASY system 
would bring. It was neither designed to detect nor to handle this 
underlying lack of understanding. 

Impact of version 2.0 rollout 

User-initiated synchronisation had been implemented in the initial 
EASY version in order to come to terms with unreliable wireless 
network coverage. This turned out to provide unexpected problems 
in version 2.0.  

The first companies that went online experienced no problems. All 
the terminals were collected at the end of a week. A team updated 
them all during the weekend and sent them back to the techni-
cians. As the technicians received their terminals, they started using 
them with little apparent problems. The third, and substantially 
larger company, also had no problems to start with, but at a certain 
stage of the rollout, the system ground to a halt. The servers could 
not handle the large, simultaneous number of synchronisation 
requests. This was an unexpected problem, the root of which turned 
out to originate in the components provided by a second-line sup-
plier. 

After the initial months of using the PDAs, the use of the system had 
become part of the work routines of the service technicians. 
Version two was mainly a platform update, intended to improve 
performance and system updatability, rather than new functional-
ity to service technicians. When its introduction resulted in the 
system failure, the extent of the PDA use turned into a problem.  

The daily work was now built on the use of the EASY application, 
and neither the service technicians nor the back-office personnel 
were prepared to handle a major system failure. The service techni-
cians no longer had paper forms for recording service jobs and 
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ordering spare parts. The back-office function was no longer staffed 
for handling a large amount of telephone contact with the service 
technicians, and routines for sending service orders to them in wri-
ting were no longer in place. A large number of people decided to 
call the service market business developer, who of course could not 
handle the deluge of incoming calls.  

For a number of days, chaos reigned while everyone was trying to 
invent coping strategies and the project team was searching for the 
bug. During that period, business could not be conducted “as usual”. 
People tried as best they could, but there was still a disturbing inci-
dence of upset customers who did not receive service that they 
ordered – or could not even order service; spare part orders that 
were lost or were incorrect; service jobs that did not get reported 
and invoiced; invoices that were incorrect, etc.  

Once the project team had identified the bug, a workaround was 
devised according to which the service technicians were divided 
into groups and assigned time slots for synchronising, so that only 
a “safe” number of synchronisation requests would be received by 
the system at any one time. This scheme had to remain in place for 
a couple of weeks while the program was being rewritten to deal 
with the underlying problem. Then all the terminals had to be col-
lected, updated and redistributed again. 

As a consequence, the further rollout was delayed for a number of 
months, until it could be verified that the corrected version two of 
the application was indeed stable. The pause in the rollout was also 
deemed necessary to regain the trust of the users. Some had reverted 
to pen and paper and were very reluctant to give the computer 
application a second chance. Attempting to quickly push on with 
the implementation of an application that had fallen into disrepute 
could be expected to place the intended business benefits at risk.  

Another consequence was that the business units which had suf-
fered from the application service interruption became aware of the 
need for risk assessment and backup routines to ensure smooth, 
daily operation in the face of future interruptions of application 
availability. They had previously developed routines for coping with 
the loss or damage of individual terminals, but not for dealing with 
the disruption of the entire computer application. The project team 
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subsequently discussed the topic with the other market companies 
as part of the implementation process. This helped alleviate the 
effects of a major server malfunction during the implementation in 
one of the remaining companies. 

It is, however, an open question how long the awareness will remain. 
Maintaining functioning alternative work routines comes at a cost 
and tends not to be a highly prioritised task among operative staff 
in organisations. Still, a positive effect was that the service techni-
cians who had experienced the problem developed the habit of syn-
chronising frequently, after each important data entry, to ensure 
that the data were saved safely and were made available to those 
who should act on them. Some had previously been lax and some-
times waited days between synchronisations, despite recommenda-
tions to synchronise several times daily. 

Increasing the scope of the application 

In order to limit the size and risk level of the original project, the 
use of wireless terminals was complemented with conventional tel-
ephone contacts, standardised SMS messages and manual routines. 
The first version did not try to replace the paper-based spare part 
catalogues either. This was included in version two, where a digi-
tised spare part catalogue designed for use on the PDAs was inter-
faced with a shopping cart application and the old service order 
application. This technical linking of computer applications was 
meant to replace the paper catalogue, making the services vans less 
like library buses. It should also replace the manual routines of read-
ing in the paper catalogue and typing spare part numbers into the 
spare part order application by automating the data transfer from 
one computerised application to the next one.  

These efforts to create an electronic spare parts catalogue have been 
successful to a large degree. Based on written documentation and a 
local responsibility to learn to use the application, most service 
technicians have mastered the application and are able to read and 
manipulate the graphs. If they call back office instead of using the 
PDA, back-office personnel have access to a simulated PDA applica-
tion and can guide the service technician on how to perform the 
task. It appears that the perceived usefulness of this electronic spare 
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parts catalogue provided most service technicians with motivation 
to master the application. The functionality this part of the applica-
tion added to version two of the service technician software also 
contributed to the second chance the service technicians in the first 
three countries gave the rollout after the major breakdown during 
the implementation. However, there are service technicians who 
have retained the paper catalogues because they find them more 
convenient. 

The development of PDA applications with wireless communica-
tion was also intended to replace telephone contact between service 
technicians and back-office personnel. So it has, to some degree, but 
it has also become apparent that the voice communication also 
serves the purpose of making the service technicians feel part of the 
service company, and of maintaining a collegial relationship in an 
otherwise isolated and potentially lonely job (cf. Westelius and 
Mårtensson, 2004, and the importance of the non-instrumental 
aspects of people-to-people communication). Thus, the work proc-
ess has been redesigned to reduce the need for telephone communi-
cation. However, the telephone contacts have to a large extent been 
maintained, but for social rather than workflow reasons. 

Business consequences 

A first step was to get the service technicians to understand that 
their interaction with the company was now based on the digitised 
image of their resources and work that they created in the compu-
terised information system. This applied to the service jobs they 
performed, but also to their local store of spare parts in their vans. 
Spare parts that are not registered in the system cannot be regis-
tered as used in a service job and cannot be charged to customers. 
The spare part supply in the van will not be replenished unless parts 
are registered in the information system when they are used in a 
job. Spare parts that are not part of the standard supplies in the vans 
cannot be obtained from the warehouse unless they are connected 
to a specific service order, etc. To bring this point home, the project 
manager spent considerable time, visiting service technicians in the 
field, explaining to them, inventorying their vans together with 
them, etc. 
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As service technicians began to grasp this change of regime, the 
registered value of spare parts in storage first increased, as the infor-
mation system record of the supplies in the vans became more accu-
rate. Next, profitability increased, in part due to a more accurate 
recording of actual spare part use, and accurate assignment of spare 
parts to specific trucks serviced. Previously, parts could mistakenly 
be assigned to trucks where BT had a functionality contract, and 
thus would not be charged to the customer, or not be charged at all. 
On average, service technicians also performed more jobs. A prob-
able explanation for this is that the service technicians’ awareness 
of other customers waiting for service became more acute when 
they appeared on the screen of the PDA, and when SMS reminders 
would notify the service technicians of important customers wait-
ing for service. This increased awareness led to increased productiv-
ity. The increased level of stress caused by the increased tempo is 
closely monitored by the company and the labour union, and so far, 
no general adverse effects have been detected. The stress, and 
accompanying productivity increases, of possibly being monitored 
have long been noted, as has the necessity of keeping the monitor-
ing at a level acceptable to the monitored individual (Bentham 
1778/1962). The notion that computerised information systems 
afford management with such a monitoring and evaluation possi-
bility has also been noted and discussed, e.g. by Westelius (1996). 

In the further development of the applications, improvement sug-
gestions are discussed in collaboration with the key users from the 
service companies, and studied in terms of business benefits, pay 
back, resources and time. The suggestions are prioritised based on 
these evaluations, and the service market business developer checks 
the assumptions with the service companies before decisions are 
made to proceed. After implementation, the business developer 
checks with the companies that the intended effects were actually 
achieved.  

The third phase of development will focus on freeing service tech-
nician’s time. In addition, a PC-based application for analysis of 
truck data and for downloading software updates to advanced 
trucks will be ported to the PDA platform, as requested by numer-
ous service technicians. After the completion of the third phase, the 
project managers judge that the development in this field will have 
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to rest for a while. One reason is that it is becoming increasingly 
difficult to achieve further benefits at a reasonable cost and with 
technically reliable solutions without upgrading the underlying 
ERP system platform, a classical case of diminishing returns of 
improving just one part of a system of production. A second reason 
is that service technicians, back-office personnel and their manag-
ers are now to a large extent reaching a limit to how much change 
they are willing to accept regarding service administration support. 
Spending time on developing improvement suggestions and testing 
pilot versions, and learning to master new tools and routines, means 
not spending that time and energy on other tasks (cf. Petri, 2001). 
A third reason is that further improvements would call for high-
capacity wireless data transfer at a competitive price, with access all 
over Europe and preferably with one provider, rather than separate 
contracts in each country. So far, online applications, or asynchro-
nous applications requiring the transfer of large amounts of data, 
are not technically nor economically viable. 

Achieving Sustainable Value of 
Mobility 
We now analyse the BT case to further our understanding of ways 
of achieving improvement through the use of wireless ICT, and 
continuing to improve in a value-enhancing way. 

Efficiency and effectiveness 

The value associated with wireless technological investments 
depends on the outcome of the co-creation process in which indi-
viduals, often in groups or in organizations, interact via wireless 
technologies in order to achieve a goal. In discussions about value, 
the two concepts efficiency and effectiveness are often employed. Effi-
ciency represents the ability to produce a desired amount of the 
desired effect, or success in achieving a given goal with limited 
resource use. Achieving a specific output with fewer resources is 
more efficient. Effectiveness, on the other hand, is the achievement 
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in relation to a goal – typically a higher order goal than cost effi-
ciency.  

The ICT-focused intertwining concept developed by Robey et al. 
(2003) could be said to concentrate on a somewhat limited view of 
effectiveness in terms of finding combinations of ICT and manual 
routines, which help accomplish the set goals of, for example, com-
municating in a work group or developing a new logistics process. 
The overarching goals of these processes or the resource efficiency 
of the intertwined solutions were not questioned. In the sustainable 
competitive advantage literature, on the other hand, efficiency 
played a prominent part, matched by learning – or flexibility over 
time. There, effectiveness could be said to be viewed as the achieve-
ment of sustainably superior performance as compared with com-
petitors. Again, the line of business or other main parameters of the 
overarching organisational goals were not questioned. Rather, the 
attainment of high efficiency and the capability to maintain and 
improve efficiency over time in the face of changes appeared to be 
the central concern. 

More often than not, value discussions focus on efficiency gains 
(getting things done at low resource consumption) such as cost 
reductions, improved lead times, leaner processes, etc. Value is then 
interpreted very much in a quantitative way. The EASY application 
originated in a search for a number of such quantitative gains. For 
example, administration that involved re-entry of data could be 
rationalised by enabling the service technicians to enter data 
directly into the computerised information systems. A more accu-
rate recording of actual spare part use, and accurate assignment of 
spare parts to specific trucks serviced, would increase profitability. 
The achieved organisational benefits also included service techni-
cians performing more jobs, probably because of the increased 
awareness of waiting jobs, prompted by the list on the screen of the 

PDA. This increased awareness thus led to increased productivity, 
possibly autonomously out of concern for the customers, possibly 
influenced by the increased possibility to monitor the service tech-
nicians’ activity that their inclusion in the computer-based infor-
mation system afforded managers (cf. Hopwood 1991; Westelius 
1996). 
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However, the value of mobility was not only of a quantitative char-
acter but also of a more qualitative nature, concerning the effective-
ness of the process. This effectiveness can be interpreted as doing 
the right things and not only doing things right or getting them 
done. One such gain was the flexibility achieved through the com-
bination of communication channels. For example, back office 
became more flexible when notifying technicians about new serv-
ice jobs, using pull or push techniques. They could input the jobs 
into the ERP system for routine retrieval by the technicians during 
synchronization, the normal, cost efficient alternative. Alterna-
tively, they could actively notify technicians through SMS remind-
ers. This would alert the service technicians regarding important 
customers waiting for service – an alternative requiring more 
resources when viewed strictly as data transfer, but more effective 
in terms of achieving customer satisfaction in these cases. 

Flexibility does not always originate in the technology itself. Thus, 
it may not be reasonable to keep on improving solely the technical 
side of a process. Although IT in general, and wireless technology 
more specifically, is considered as a malleable technology, there are 
limits to its flexibility. The limits are set by technological factors such 
as application complexity, level of available technical solutions, 
level of implemented technological infrastructure, etc.; economic 
factors such as the speed and cost of data transfer in EASY affecting 
the choice between either updating software and data online or 
manual chip replacement (what is technically feasible may not be 
economically profitable); human factors such as the difference 
between returning PDAs for chip replacement or distributing chips 
to service technicians for subsequent updates (are we really pre-
pared to change and learn constantly?); and organisational factors 
such as the management agreement to develop a pan-European 
application and to move tasks from back office to service techni-
cians (will the managers involved agree and will the employees 
heed the new demands?).  

BT is generally working on increasing operational efficiency rather 
than flexibility. Adler et al. (1999) note that though there is consid-
erable theoretical support for an efficiency–flexibility trade-off, 
empirical evidence is weak. Both shifting along the hypothesized 
trade-off curve, and shifting the curve, could be expected to be con-
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siderable challenges for a leader in the field. However, changing to 
catch up with others who show superior performance appears to 
be more achievable. Within BT, there is talk of being a leader in the 
field, but looking more generally – outside truck service and outside 
of Sweden, they are probably to some extent followers. However, if 
they do not recognize this (that they could learn from others), they 
will face the challenge faced by a real leader in the field, thus risking 
costly experimentation that could perhaps be avoided by learning 
from others’ experience. 

Thus, it may not be reasonable to keep on improving solely the 
technical side of a process, or indeed a specific process out of step 
with other processes (either for feasibility reasons or with respect to 
the marginal return on investment). Improvements require devel-
oping both the technical and the organizational side of processes. 
This brings us back to the question of intertwining. 

Deliberate intertwining 

How was technology already in use in BT combined with new tech-
nology and with old and new ways of working? We found a very 
deliberate use of intertwining to achieve cost-efficient improved 
processes that were in turn open to further improvements. 

In EASY, one interesting intertwining-issue is that a fairly novel 
wireless application was developed around an old technology based 
on second generation wireless standards (GSM+GPRS). This is a 
thought-provoking example of simple intertwining where the appli-
cation based on a 9600 bps connection capacity is ‘good enough’. In 
combination with PDAs that held substantial amounts of data and 
could operate in an off-line mode, it provided sufficient coverage, 
better than the more modern alternatives, and at lower data trans-
fer costs. 

An example of successive intertwining changes and of the differ-
ence between technical system change and manual routine change 
is provided by the spare part acquisition process. It includes the 
computerised spare parts application (QP) combined with the old 
paper-based catalogues stored in the vans. To start with, the compu-
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terized part of the application did not encompass the entire admin-
istrative process. The paper-based spare parts catalogues and service 
manuals were still part of the intertwined process. As the use of 
PDAs became settled as part of the routine service technician work, 
and the portable technology became more powerful and affordable, 
digital spare parts catalogues, e-commerce-style shopping carts, 
and digital engineering drawings were included in the PDA-based 
system, creating an increasingly strong intertwining of the parts of 
the administrative process. But the paper-based parts did not disap-
pear overnight. Some technicians considered the paper-based ver-
sions to be easier to use or more convenient in certain situations, 
calling for more training, goal discussions – and improvement of 
the PDA applications – to win over service technicians for the new 
versions of the intertwined process and remove the need for costly 
and error-prone duplication of registers and drawings. 

Another intertwining observation from the case was the digitised 
image of resources created in the computerised information system. 
This applied to the service technicians’ local store of spare parts in 
their vans (the record of van supply). We described earlier that 
unregistered spare parts cannot be charged to customers because 
EASY cannot attach it to the service order performed. In addition, 
the spare part supply in the van could only be replenished when 
parts used in a particular job were registered in the information 
system. Similarly, spare parts that are not part of the standard sup-
plies in the vans cannot be obtained from the warehouse unless 
they are connected to a specific service order, etc.  

The development of a digitised record of spare parts in the techni-
cians’ vans intertwined with the actual status of the spare parts in 
the vans. The larger the convergence between these two images the 
better performance for the company. The project manager therefore 
spent considerable time inventorying vans together with service 
technicians. As service technicians began to grasp this change of 
regime, the registered value of spare parts in storage first increased, 
then profitability increased and on average, service technicians also 
performed more jobs. 
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Intertwining Modes Illustrations 

Reinforcement Reserve parts Catalogue 

Complementarity EASY + GSM/GPRS 

Synergy The image of van supply 

Table 6. Types of Intertwining 

Now, the changing intertwining, replacing manual or analogue 
“strands” with digitised ones, and the rate of change seems to be 
approaching the limit for what people are willing to face or perhaps 
for what service managers deem appropriate. After the implementa-
tion of version 3, no further changes in the wireless applications are 
scheduled until the underlying ERP system has been upgraded. 

Even though intertwining appeared in a number of examples from 
the BT case, one question remains. Is intertwining always required? 
And if so, does it bring value to the mobility of the users?  

Reasons for Intertwining 

There are different reasons for intertwining. Reasons for intertwin-
ing may be economic. Wireless data communication is still expen-
sive compared with traditional alternatives. Newer versions of wire-
less communication also tend to be more expensive than older ones, 
as volumes are low and early adopters tend to be willing to pay more 

than the (late) majority. In EASY, older wireless data transfer stand-
ards (2G) provided less expensive communication than newer (3G). 

Reasons may be technical. Wireless coverage is not uniformly good. 
There are large geographical areas with no coverage or insufficient, 
low-speed and low-bandwidth coverage even in Sweden, which is 
often suggested to be an advanced ICT country. There are also parts 
of sites inside buildings where wireless coverage is incomplete, even 
if the site in principle, and at least outside the buildings, has good 
coverage. In addition, crowded areas are prone to data traffic con-
gestion, creating a difference between coverage in principle and 
actual transfer capacity just when you need it. In the EASY case, this 
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uncertain connectivity called for an off-line mode and synchroni-
sation solution rather than an always-connected solution. 

Finally, there may be organisational and competence-related reasons. 
Organisational use of wireless technology often involves the trans-
fer of tasks from stationary back-office personnel to mobile workers, 
such as consultants, service technicians, sales people, etc. This 
transfer of tasks may call for organisational solutions where new 
routines are developed for building and maintaining quality assured 
mobile worker competence to handle the new tasks. In EASY, this 
became the new role for the back-office staff that remained. 

Another way of viewing the reasons is to follow Carr’s lead regard-
ing ICT investment and distinguish between risk reduction and 
opportunity development. In a way, intertwining could be said to 
be employed in the EASY project to decrease development and 
implementation risks, by reducing the need for new and untried 
technology, as discussed in Westelius & Valiente (2006).  

From another perspective, most examples of intertwining in the 
EASY project could be said to strive for opportunity development, 
possibly increasing the risk level. Reinforcement can reduce the risk 
of failure by providing alternative ways of accomplishing a given 
task. In contrast, complementary and synergistic intertwining can 
increase the risk level by increasing interdependencies. Let us look 
at two examples: 

a) The PDA-based service order administration provided the oppor-
tunity of reducing cost and possibly increasing customer service 
levels. But relying on a combination of PDA-resident registers and 
asynchronous updates requires that the PDA, the resident register 
and the wireless communication all work as intended if the transac-
tions are to be completed as intended. The old way of calling back 
office only required that the telephone should work. 

Over time, the risks caused by interdependencies could increase, as 
the intertwining becomes customary and no longer the subject of 
conscious deliberation. After the initial months of using the PDAs, 
the use of the system had become embedded in the work routines of 
the service technicians. When version two, which was mainly a 
platform update, intended to improve performance and system 
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updatability, rather than new functionality to service technicians, 
ground to a halt because the servers could not handle a large amount 
of simultaneous synchronisation requests, the embeddedness of the 
PDA use turned into a problem. New backup routines had to be cre-
ated to handle the situation. 

b) Including the inventories of the service vans in the computerised 
image of spare parts in stock provided increased opportunity for 
inventory optimisation, but the accuracy of that optimisation now 
relied not only on a more complex web of technical connections 
between thousands of wireless terminals and the central ERP sys-
tem, but also on the assumption that thousands of service techni-
cians would render – and keep rendering – faithful and accurate 
accounts of their service van inventories. Here, cell phones become 
the last resort for service technicians who do not receive spare parts 
because of incorrect digital representations of the actual van inven-
tories, but those emergency phone calls do not help increase the 
accuracy of the inventory optimisation. 

As demonstrated by the examples, the existence of cell phones and 
the reintroduction of manual backup routines to be used in case of 
system failure provided some reinforcement intertwining, reducing 
the risk of administrative interruptions and failures. Thus, lower-
level intertwining (reinforcement) could be needed to reduce the 
risk level created by the interdependencies in higher-level forms of 
intertwining, such as complementarity and synergy. But risk-reduc-
tion in that sense also entails possible risks – and costs. Reinforce-
ment can provide robustness and recovery possibilities, but the 
redundancy could also lead to inconsistencies. Redundancy implies 
duplication, and if the duplicates differ, which one is correct? In 
addition, reinforcement is not for free, and these additional costs 
are insurance costs – unnecessary if accidents and breakdowns do 
not occur. 

Complementarity could result in increased quality, but demands 
broader competence by being more diverse and in that sense com-
plex than a unitary solution. The higher demand for competence 
could be an unnecessary cost or a positive, motivation-increasing 
aspect of the work. 
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Synergy could create the possibility of achieving new things, but 
increases the inter-dependence. In order for synergy to arise, all the 
elements need to work, and work together as intended. Since no 
chain is stronger than its weakest link, this increases the failure risk 
level of the process.  

Similarly, reciprocity requires all parts to function. We do not view 
reciprocity as a “higher form” of intertwining in the sense of it giv-
ing rise to possibilities not produced by the other three. Rather, it 
represents a high degree of interdependence between the inter-
twined parts, especially between manual and technical ones. Pos-
sibly, with time, the previous three types could evolve into reciproc-
ity, partly because people start taking the intertwined package for 
granted and do not think about the separate elements – and alterna-
tive ways of accomplishing what they accomplish – any longer. 

 
Types of 
Intertwining 

Opportunities Risks and drawbacks 

Reinforcement Robustness Inconsistencies, increased 
costs 

Complementarity Broader functionality, 
increased quality and 
efficiency 

Increased risk of failure 
because of interdependen--
cies; increased need for user 
competence. 

Synergy Emergent properties, 
increased efficiency and  
effectiveness 

Increased risk of failure 
because of interdependen-
cies. 

Table 7. Types of intertwining, opportunities and risks 

Putting this discussion together, we would like to suggest the term 
mindful intertwining that maximizes the benefits of combining 
new and old technological applications to create added value and 
simultaneously minimizes the negative aspects of the mechanisms. 
Mindful intertwining can be fruitfully discussed from the resource-
based view of technology where the development of capabilities 
giving sustainable advantages plays an important role. 
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The Sustainable Value of Mobility 

To conclude the analysis, we now concentrate on dynamic aspects, 
the possibilities for achieving and maintaining efficiency and con-
tinuing to derive value over time. We do this, employing the four 
kinds of organisational mechanisms Adler et al. (1999) found impor-
tant for simultaneously achieving efficiency and flexibility (capac-
ity to change and learn): metaroutines, job enrichment, switching, 
and partitioning. 

Business development of the type sought at BT Europe strives for a 
move from non-routine to routine – an organised attempt to develop 
and implement metaroutines that can form the basis for more com-
puter-assisted work and that can be compared and benchmarked 
between units to increase learning and efficiency by exploring dif-
ferences in input and output and in attempting to spread the seem-
ingly efficient patterns of organising and work that are thus identi-
fied.  

Service technicians are subject to job enrichment, by including new 
tasks. In addition to servicing trucks, the service technicians now 
handle more of the administration pertaining to the service jobs. 
There are also indications that “using a computer” is viewed as a 
desirable change by service technicians. The change signals that the 
service technicians’ job is developing in step with the times and is 
part of the computerisation that is taking place in society. 

The development of EASY has included considerable user participa-
tion, both to increase the knowledge of the work that is being rede-
signed, and to achieve a sense of participation and codetermination 
among the workers. It has been organised in terms of switching – 
user representatives and pilot users have participated in the devel-
opment as distinct work tasks and then switched back to the ordi-
nary service technician work again. This has helped provide well-
founded, practically applicable system solutions, and has dem-
onstrated that the EASY development managers are interested in 
user views and improvement ideas. However, representative user 
participation does not guarantee universal applicability – or user 
acceptance (cf. Westelius 1996). Switching in terms of widespread 
improvement-suggestion workshops or quality circles has not been 
attempted. 
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As in many traditional organisational development projects, parti-
tioning has been an important form for achieving change and 
improvement; some people organised in a separate group have had 
the task of designing and evaluating the improvement work, while 
others (the majority) have had efficient “business as usual” as their 
task. In particular, the business-focused project manager and the IT 
focused project manager have been the primary actors in the 
improvement process, but with no line authority of their own. They 
have been working closely together, and with a shared understand-
ing that business value, not technical excellence, is the primary 
goal. However, to connect the improvements work with the “busi-
ness as usual”, the project managers made extensive use of metarou-
tines. We have identified four types of metaroutines: 

1. The technical systems solution of filtering out transactions from 
new users, submitting them to back-office personnel scrutiny, 
has been an important part of a first-order learning metaroutine. 
The dialogue between back office and service technicians has 
been aimed at coaching the service technicians to become com-
petent and reliable service order administrators according to the 
existing norms and routines. 

2. There have been clear routines for error reporting and improve-
ment suggestions regarding the application – metaroutines bor-
dering on second-order learning. Those who notice something 
that does not work properly or who see a way of improving prac-
tice know who to report to. It is also clear that the suggestions 
will be prioritised based on business cases detailing the potential 
benefits. 

3. At a next level, a meatroutine was in place for governing the flow 
of improvements. During the previous ERP project, error han-
dling and improvement suggestions were first included in the 
development project on a continuous basis. Later a versioning 
system was developed and applied. In the EASY project, a strict 
versioning routine was in place from the start. Improvement 
suggestions were prioritised, sorted into bundles, developed and 
implemented. New, good ideas arising would have to wait and be 
included in a future bundle. 
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4. Finally, there were metaroutines for actually realising the busi-
ness value of the improvements. Also from the start, processes 
were put in place for capturing potential efficiency and effective-
ness gains. The norm was that each operative unit should realise 
budgeted savings and profits – on schedule. The business-ori-
ented project manager also travelled extensively, visiting service 
technicians in the field, ensuring that the intended improve-
ments had actually reached – and been understood and employed 
– by the service technicians … and their managers. 

These four types of metaroutines, together with partitioning, 
switching and job enrichment helped BT Europe achieve business 
value from its investments in wireless ICT, and interacted with the 
intertwining schemes to continue to find and exploit opportunities 
for improvement, thereby sustaining the achievement of value. 

Final Discussion 
In our analysis of the wireless ICT application EASY, and its role for 
developing sustainable value, it is important to note that EASY was 
part of a larger process. (i) The ERP project preceding EASY did not 
unequivocally result in monetary gains. Some claim it did, some 
hold contrasting views. However, what is clear is that the ERP project 
created an ICT platform and shared organisational awareness of 
negative consequences of lack of agreement in joint ICT projects; 
(ii) the EASY application provided proof that a limited, well defined 
ICT projects could successfully be carried out in the European divi-
sion and; (iii) the EASY application in turn provided organisational 
readiness to take the next step, creating wireless ICT support for the 
service process itself, not just the administration of the service proc-
ess. 

Thus the joint, and stepwise, development of ICT platforms and 
competence in the organisation were important ingredients in the 
achievement of sustainable value from wireless ICT in BT Europe. 
The whole could not have been planned in advance and carried out 
according to plan. Rather, the process was akin to the metaphor of 
Trukese navigation employed by Orlikowsky & Hofmann (1997). 
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There was a goal – improve the functioning of the company by 
employing useful ICT. Along the route, the people involved looked 
for signs of whether they seemed to be nearing the goal or not, and 
adjusted the course based on the signs, rather than on a clear, pre-
determined map. The difficult navigation during the ERP project 
made them intent on taking delimited steps, based on defined and 
agreed on business cases, and on realising the intended business 
effects at each step before moving further. Thus, during the phases 
of the EASY project, the development was never given the opportu-
nity to drift more freely as in Ciborra’s concept “drift” (2002) – for 
better or for worse, but definitely enhancing the efficiency of the 
projects. The metaroutines employed kept organisational innova-
tions and technology-centred ambitions on a short leash. 

To further understand the processes for achieving sustainable value 
from the wireless ICT investments, we employed the concepts inter-
twining (Robey et al, 2003) and the four kinds of organisational 
mechanisms for matching efficiency with learning and improve-
ment, identified by Adler et al. (1999). Different forms of intertwin-
ing helped BT both achieve “low cost automation or semi-automa-
tion with just-enough functions” (Fujimoto 1994), and a malleable 
and robust platform, where wireless and fixed ICT intertwined with 
organisational routines in a way that could be changed and adapted 
over time. Intertwining, rather than relying on a monolithic solu-
tion, made changes more manageable and comprehendible, reduc-
ing risk. It also helped combine the advantages of human flexibility 
and mindfulness with automated rigour and, while allowing for 
what, at each time, was deemed the most cost efficient combination 
of old and new ICT and manual routines. However, we noted that 
intertwining can create risks, as well as help attain opportunities. 
The interdependence between the intertwined elements in comple-
mentarity and synergy can increase the risk of (service) failure. 
Reinforcement can then help attain greater robustness, but at 
increased cost, and with the risk of creating inconsistencies that can 
lead to (service) errors. Thus, intertwining should be employed 
mindfully, not mechanically. 

While intertwining in itself, if mindfully employed, can provide a 
malleable and cost-efficient solution at a specific point in time, it 
does not automatically provide impulses or processes for improve-
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ment. Adler et al’s (1999) organisational methods for achieving 
learning and improvement in combination with efficient operation, 
indicate ways of achieving and utilising such a learning potential. 
In the BT case, all four forms were combined – job enrichment and 
switching, that made employees more prone to note possibilities for 
improvements, and view it as their job to develop and submit such 
ideas; partitioning, having both IT and organisational managers 
whose constant job it was to develop improvement ideas into realis-
able improvements in practise and, finally; metaroutines for captur-
ing and efficiently handling suggested improvements. 

 BT Europe appears to have succeeded in creating value from their 
investments in wireless ICT so far, but the sustainability of the value 
in future is not guaranteed. It will depend on further (small) steps 
in good directions. And in part, the need for further steps is now 
directed by the ICT development in society. By choosing to move 
the service technicians into the wireless ICT environment, BT 
Europe also chose to submit themselves to the general wireless ICT 
development. A handheld wireless terminal that is a couple of years 
old appears far less contemporary than a hand tool of similar age 
used to service the trucks. What today generates positive reactions 
among the service technicians can, if not upgraded at fairly short 
intervals, start to appear severely outdated, and downgrade the 
image of BT Europe as a service company or as an employer. 
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