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Abstract 

 
This research project was undertaken to determine the factors which influence the success of an 
implementation of a disruptive technology in a small business context. The technology studied 
was automated dispensing systems (ADSs) which are at an early stage of adoption and represent 
a major innovation in community pharmacy.  Twenty interviews were conducted with owners, 
managers and 10 dispensary assistants from all 11 pharmacies in Australia where ADSs have 
been installed to date. Two main themes were identified from the interviews; pharmacy 
organisational characteristics and factors associated with the new technology, the ADS itself. 
Pharmacy organisational characteristics include factors associated with the leadership, the 
planning undertaken, employees, the pharmacy and its processes.  Factors associated with the 
ADS included the machine itself, the software, the installation and the vendor. 
 

Introduction 
 

Whilst the success factors associated with an innovative introduction have been extensively 
studied in large businesses, relatively little work has been undertaken in a small business context. 
The automated dispensing system (ADS) is a new, potentially disruptive technology which has a 
significant impact on pharmacy work practices and represents a major financial decision. The 
ADS is a promising innovation which is at an extremely early stage of the product adoption cycle, 
making such research timely with the potential to offer academic and managerial contributions. 
This study focuses on the key success factors for the introduction of the ADS.  
 

Background 
 
A range of studies in specific industry situations has investigated the critical factors that affect 
the level of success of implementing a new technology.  These include Bucher et al. (2003), 
nanotechnology; Wong and Lu (2005), IT; Jelinek et al. (2006), sales technology; and Luarn et al. 
(2005), telecommunications. Several studies have been conducted in a health care context; for 
example, Spil et al. (2004), electronic prescription service; Koumpouros et al. (2006), cardiology 
IT; and Bernstein et al. (2007), IT.  Two recent papers offer a thorough list of potential factors 
associated with the successful introduction of new technologies. Plant and Wollcocks (2007) 
conducted two longitudinal case studies of the implementation of enterprise resource planning 
systems. They examined how project managers perceived 22 critical success factors which had 
been developed in two earlier research studies. Hyvari (2006) in a study conducted with project 
managers in Finland, exhaustively investigated 400 sub-items, albeit with a small quantitative 
sample of 25 respondents.  The limited amount of research available regarding ADSs, focuses on 
the use of an ADS in hospital pharmacy, rather than the factors associated with a successful 
introduction of the system. Furthermore, only two studies have been identified which investigate 
the use of ADS in community pharmacy: Rutter et al. (2001) and West et al. (2001). Therefore, 
this study was undertaken to investigate factors that facilitate or hinder the introduction of the 
ADS in community pharmacy, and to determine the success factors for implementing the ADS.  
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Methodology 
 
This study was carried out using a grounded theory approach and was designed to be qualitative 
and explorative due to the limited research available in this area.  Factors leading to the 
successful implementation of the ADS in a pharmacy setting were explored in semi-structured 
interviews.  Twenty participants from 11 pharmacies were interviewed.  These comprised nine 
pharmacy owners or managers, eight pharmacists and three dispensary technicians.  Their age 
range was 22–60 years, and 12 of the 20 were female.  The script volume of these pharmacies 
ranged from 250 to 700 per day. Of the 11 pharmacies, three were in Melbourne, three in 
regional Victoria, one in the ACT and four were in regional Queensland.  The time since ADS 
installation ranged from six weeks to two years.  At the time that the research was conducted, 
there were only 11 ADS units installed throughout Australia and thus there was a complete 
census of these pharmacies. Of the 20 respondents, 13 were face-to-face interviews and seven 
were telephone interviews.  The interviews took between 20 and 60 minutes to complete.   
 

Results 
 
The degree of success or failure of the ADS implementation is measured by certain criteria 
which emerged from discussion with the respondents; including the time taken to dispense a 
script, the time necessary for all dispensary activities, ease of stock ordering, dispensary 
inventory levels and dispensary errors. Interestingly, no pharmacy had set formal goals or 
objectives for any criteria.  Two main themes were identified; pharmacy organisational 
characteristics and factors associated with the new technology, the ADS itself. Pharmacy 
organisational characteristics include factors associated with the leadership, the planning 
undertaken, employees, the pharmacy and its processes.  Factors associated with the ADS 
included the machine itself, the software, the installation and the vendor. 
 
Organisational Characteristics 
 
A successful implementation of the ADS at this early stage relies on managers, owners or 
decision-makers who are passionate advocates of the technology.  Passionate pharmacy leaders 
who demonstrated their enthusiasm to their team also seemed to encourage their employees’ 
receptivity towards innovation. One pharmacist commented, “He [pharmacy owner] loves new 
technology and has a passion for (the ADS)… We just have to accept it,” and from an owner, “I 
try and transfer my excitement to the staff.” Some managers were not involved in any decision 
making about the ADS installation and did not know anything about a project plan, since the 
decision was taken by owners. Few managers/owners had studied a formal management degree, 
such as an MBA, or even a short business course.  Only one pharmacist was currently 
undertaking formal management training (an MBA), and he was using many of the principles he 
had learnt in courses such as change management in his pharmacy.  He was delighted with all 
aspects of his installation and ongoing processes and had put significant amounts of planning and 
thought into both. 
 
It was found that only a few pharmacy managers had set up a business case for the ADS 
installation or indeed had sought expert advice from external professionals, such as an 
accountant.  Comments included: “My business case primarily focussed on the fact that if we 
didn’t put it [automated dispensing system] in, I would need to add at least one more 
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technician… we’ll put this in to service two dispensaries and I’ve had to make a promise that I 
won’t increase my tech staffing levels… ”. One pharmacy owner thought that a project plan was 
too complicated for a small business. However in most cases detailed planning was evident, 
although usually not in a formal written document.   
 
The employees’ degree of engagement and involvement in planning, their innate technological 
abilities, together with the knowledge acquired through experience and/or training, all 
contributed to the overall success of the ADS implementation.  There was also recognition of the 
critical role that staff plays in the ongoing success of the machine.  “It’s only as good as the 
person stuffing it with stock.” In most cases, staff held very positive perceptions of the machine 
and there was no resistance to its implementation.  “Everyone was very positive, we could see 
that it would save us time”, and “We had some resistance to change in other areas (of the refit), 
but not Consis – it had such an obvious benefit which was simple and visible.” 
 
Training was unanimously considered to be vital, with one manager acknowledging that their 
problems with the machine are only ever due to human error.  Where the machines appear to be 
most successful, staff has been able to work with the ADS elsewhere.  “Everyone went to 
(another pharmacy) to work there for a day plus we have someone to ring up.”  One pharmacist 
who involved all staff in intense experience and training with the machine said “It’s not hard- it’s 
a relatively simple box – we’ve tried to demystify it.” Problems were more evident where staff 
joined a pharmacy which already had an ADS. In one instance the manager had been at a 
pharmacy for nine months, though the machine had been owned for two years. “Things were 
starting to go wrong” but she had no idea where to turn for advice. 
 
The processes a pharmacy uses to run the ADS were found to be critical to the success of the 
implementation. The most successful pharmacies have reorganised their routine work processes.  
The owner of a pharmacy where the ADS is perceived to be highly successful stressed the 
importance of regular reconfigurations of the channels to optimise efficiency. One store only 
printed a stock level report once a week and when the manufacturer suggested it might change to 
twice a week, the reaction was, “I know but that’s one of those things that just doesn’t happen.”  
This store also doesn’t refill systematically, but only when there is time.  Overall, they 
considered the machine to be ‘frustrating’. 
 
Factors Associated with New Technology 
 
Factors associated with the ADS include the machine itself, the software, the installation and the 
vendor.  Almost all respondents complained about the frequent malfunction of the ADS after it 
was initially installed.  One pharmacist explained, “The expectations should be realistic, you 
must expect chaos for a few weeks.” Where the ADS had broken down, all respondents 
expressed unfavourable attitudes; for instance, “When things don’t work, it is really a 
catastrophe.”   
 
Whilst less of an issue than the machine itself, nonetheless there was a relatively strong 
perception that limited software compatibility was also a disadvantage.  Improvements to the 
software would enhance the productivity of the machine.  The majority of respondents were 
satisfied with the vendor’s services in terms of the set up and on-site user training, however 
perceptions regarding the ongoing follow up service were variable. “They have been very 
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supportive, they provided in-house on-site training for a day or so and that was long enough.” 
Some respondents, however, have raised training issues, indicating that insufficient ongoing 
training was provided.  
 
There are some other success factors that have been cited in previous studies (Plant and 
Willcocks 2007; Hyvari, 2006), but these were found to be irrelevant to community pharmacy, 
and were removed from all but the earliest interviews.  As respondents pointed out, there was no 
consultant hired for the implementation of the ADS in any case; interdepartmental cooperation 
and interdepartmental communication did not apply to any of the community pharmacies; there 
was no project champion or project team nor any steering committee involved in any pharmacy 
since they are small businesses.  Although the respondent from the one hospital pharmacy did 
not believe that any such team or consultant had been involved in the implementation of their 
ADS, it should be noted that the respondent joined the pharmacy some time after the ADS 
installation. 
 

Discussion 
 
Successful implementation of new technology in a pharmacy depends not only on the 
technological features but also on factors relating to organisation and management.  Table 1 lists 
the 22 factors identified by Plant and Willcocks (2007) as key success factors, and identifies the 
eight which were found to be relevant in the context of this research project. All of these were 
found to have a significant impact on the success of the implementation, and every one of them 
is necessary for an ideal installation. The remaining 13 factors were found to be irrelevant in this 
study. 
 
Table 1 : Comparison of results of this study and those of Plant and Willcocks (2007) 
 

Plant and Willcock’s list of KSFs Relevant in the context of this study 
Top Management Support Yes 
Project Team Competence No 
Interdepartmental Co-operation No 
Clear Goals and Objectives No 
Project Management  Yes 
Interdepartmental Communication No 
Management of Expectations Yes 
Project Champion No 
Vendor Support Yes 
Careful Package Selection No 
Data Analysis and Conversion No 
Dedicated Resources No 
Steering Committee No 
User Training Yes 
Education on New Business Processes No 
BPR No 
Minimal Customization Yes 
Architecture Choices No 
Change Management Yes 
Vendor Partnership Yes 
Vendor Tools No 
Use of Consultants No 
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Many staff initially expressed frustration with the ADS but they appeared to have accepted it 
over time, possibly after they became familiar with operating the machine.  Some have 
reorganised their routine work practices to complement the machine.  A minority of pharmacy 
staff have been found to resist using the machine.  A possible explanation for this is that users’ 
expectations of the ADS are not met.  It is generally believed that the adoption of a technological 
change by users is largely contingent on the benefits derived from a technological innovation 
(Afolabi and Oyebisi, 2007b; Schraeder et al., 2006).  Resistance is a likely outcome for those 
with negative attitudes towards innovation (Crawford et al., 1998), particularly if the change is 
seen to be non-beneficial (Afolabi and Oyebisi, 2007b).  Furthermore, staff were more positive if 
they were encouraged to be extensively involved in the implementation process.  Positive 
attitudes are probably linked to a sense of ownership, and through understanding the staff would 
contribute more towards the installation and adoption of the new technology.  The significance 
of early and greater staff involvement has already been reported in previous studies (Afolabi and 
Oyebisi, 2007b; Coleman, 2004; Crawford et al., 1998; Schraeder et al., 2006).  
 
Pharmacy managers should involve staff in activities during the implementation process, so that 
they can be actively involved in the adoption of the new technology.  Options may include early 
consultation with staff regarding the location of the ADS in the pharmacy; and provision for staff 
training and orientation in other pharmacies where the machines have been installed.  This is 
likely to enhance the staff’s awareness, change their perception regarding ADSs and engender an 
early recognition of its benefits.  
 
The results of this study should be interpreted with caution due to methodological limitations.  
Firstly, all except one of the participating pharmacies were community pharmacies and thus it 
may be inaccurate to generalise the findings to include pharmacies in a hospital setting.  
Secondly, the study involved all pharmacies in Australia with the ADS installations, but during 
this early phase of ADS adoption, the sample size was relatively small.  However, saturation 
appeared to be achieved since no new themes emerged during the last of the interviews.  
 

Conclusion 
 
This study has important implications for future research and policy making in relation to the 
adoption of the ADS.  The findings identify the critical factors that may need to be addressed and 
fulfilled in order to promote a smooth and successful implementation of the ADS in community 
pharmacy.  Future work should evaluate the impact of the ADS on pharmaceutical care, the 
perception of pharmacists, pharmacy assistants and patients regarding the new technology, as 
well as quantitative measures of time redistribution from dispensing to clinical services.  A 
quantitative study using a large number of respondents would be valuable in future when the 
ADS has progressed further along the adoption continuum. 
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