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ABSTRACT
This research aims to assess the organisational readiness and maturity of continuous improvement 
(CI) deployment in a medical device manufacturer. A single case study approach was used, in an Irish 
medical device company with 500 indirect staff members. The data were collected through 
a quantitative survey, and results were used to provide practical measures and assessment of 
readiness and inform the future development of the CI initiative. This case study demonstrates that 
CI deployment practice is consistent with literature findings and that employee motivation, employee 
empowerment and employee knowledge, management commitment, CI linked to strategy and 
communication of CI strategy are all key enablers for sustained CI deployment and success. Despite 
being within a highly regulated industry, there was an overall positive culture of acceptance and 
embracing of CI methods and initiatives within this organisation. The study presents a practical 
approach to assessing organisational readiness and maturity for CI to identify areas of strength that 
can be used as cornerstones of an initiative and areas that would benefit from further development 
prior to implementation.
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1. Introduction

Continuous Improvement (CI) is ‘a company-wide process of 
focused and continuous incremental innovation’ (Bessant, 
Caffyn, Gilbert, Harding, & Webb, 1994). Over the past dec
ades, CI has been studied from many perspectives. Many 
studies have been focused on growing interest around the 
broader application of continuous improvement methodolo
gies concerning success and failure factors (Albliwi, Antony, 
Abdul Halim Lim, & van der Wiele, 2014; McLean & Antony, 
2014; Sony, Naik, & Therisa, 2019). Several studies have also 
focused on the sustainability of CI programs and the readiness 
factors and maturity of CI programs, increasing benefits rea
lised and increasing the likelihood of sustaining continuous 
improvement initiatives (Antony, Gupta, Sunder, & Gijo, 
2018; Antony, Krishan, Cullen, & Kumar, 2012; Manville, 
Greatbanks, Krishnasamy, Parker, & Antony, 2012; 
Schönsleben, Friemann, & Rippel, 2016; Yaduvanshi & 
Sharma, 2017). Readiness has been conceptualised as either 
a state or a process (Dalton & Gottlieb, 2003).

Research interest in this area has crossed industry sectors 
and included manufacturing (Desai, Antony, & Patel, 2012), 
services sector (healthcare, financial) and public sectors 
(Antony, Downey-Ennis, Antony, Seow, & Bowerman, 2007; 
Juliani & Oliveira, 2019). However, there have not been many 
studies on organisational readiness for CI within the medical 
device sector, which is a highly regulated one (Brown, Eatock, 
Dixon, Meenan, & Anderson, 2008). Recent research by 
McDermott et al., (2022) and McDermott et. al., (2022) on 
CSF’s for CI within the Irish pharmaceutical and medical device 
sectors have highlighted the highly regulated nature of the 
industry as an additional barrier to CI deployment and success.

A case study of an Irish medical device manufacturer with 
a currently active continuous improvement (CI) initiative for 
over 5 years is presented. The medical technology 
(MedTech) sector in Ireland is recognised as one of the five 
global emerging hubs. The sector employs more than 40,000 
people in Ireland and is the second-largest per capita 
employer of medical and technology professionals in 
Europe. In addition, 9 of the world’s top 10 medical technol
ogy companies have a base in Ireland (Irish Medtech 
Association, 2020). Through this study, the case study in 
a medical device manufacturing organisation sought to 
understand its current implementation status, its readiness 
for embracing CI. The intention is to incorporate this knowl
edge and assessment into the case study organisations’ road
map for success, improvement and sustainability.

Thus, the research hypothesis are:

(1) What is the level of organisational readiness for CI 
within the case study organisation?

(2) What are the strength and weaknesses of the current 
CI deployment within the case study organisation?

(3) What are the opportunities for improvement of CI 
adoption and future opportunities?

This paper presents the findings from exploring the effec
tiveness of the readiness factors for CI with the employees. 
The paper concludes with practical recommendations to 
inform the development and further deployment of contin
uous improvement. An essential contribution of this 
research approach is the wide-scale assessment of the 
employee and organisational readiness before implementing 
a continuous improvement initiative.

CONTACT Olivia McDermott Olivia.McDermott@nuigalway.ie College of Science & Engineering, National University of Ireland, Galway, Ireland

INTERNATIONAL JOURNAL OF MANAGEMENT SCIENCE AND ENGINEERING MANAGEMENT 
https://doi.org/10.1080/17509653.2022.2073917

© 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.  
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/), which 
permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

http://orcid.org/0000-0002-8197-5736
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/17509653.2022.2073917&domain=pdf&date_stamp=2022-05-24


2. Literature review

2.1. The medical device industry in context

There are few studies addressing the use of CI methods in 
Regulated industries, but the use of CI is increasing;. Brown 
et al. (2008) found in a study that the use of strategies and 
tools associated with quality and continuous improvement in 
the medical devices sector is lower than those reported else
where. In the European Union and globally, medical tech
nologies are tightly regulated by laws that govern the 
safety and

performance of devices across their lifetime, pre- and 
post-market lifecycle (Boylan, McDermott, & Kinahan, 
2021). Medical devices range from simple Band-Aids and 
disposable gloves to sophisticated lifesaving products such 
as pacemakers and implantable facial prostheses (Centre for 
Drug & Radiological Health, 2020).

Due to the highly regulated nature of the medical device 
industry, changes that may affect product functionality and 
safety may involve regulatory submissions to regulatory 
bodies if these changes impact product safety or compliance 
to the quality management system. Regulatory hurdles are 
a well-recognised bottleneck in time and cost for medical 
device manufacturers (Bayon et al., 2016; McDermott et al., 
2022).

2.2. Readiness factors for continuous improvement

One of the significant reasons for organisational failure to 
transform through continuous improvement is the failure to 
assess readiness before starting the journey (Dalton & 
Gottlieb, 2003; Rodgers, Anthony, & Cudney, 2021). 

Readiness is very closely dependent on and related to the 
people within the organisation (Douglas, Muturi, Douglas, & 
Ochieng, 2017).

Literature reviews of both success factors and failure 
factors have been analysed and summarised the key areas 
where satisfactory results will positively support organisa
tional performance. A summary of these factors is provided 
in Table 1. Within the critical success factors identified, 
common themes like management commitment and sup
port, clear communication, providing key resources and 
training, a positive organisational culture were identified 
(Antony et al., 2012; Antony & Snee, 2010). On the other 
hand, there were many CFF’s identified, which was identified 
as a lack of focus, support, resources, and basically poor 
organisational readiness (Albliwi et al., 2014).

The research recognises that within success and failure 
factors, there is a potential impact of organisational culture, 
communication, and understanding of the methodology and 
the associated tools integrated into the methodology. 
Accordingly, the suggestion that organisations should seek 
to understand the internal climate and culture before intro
ducing and deploying continuous improvement (Antony, 
2014) is appropriate.

Readiness factors have been defined as ‘essential ingredi
ents which will increase the probability of success of any CI 
initiative before an organisation invests its resources heavily 
on the initiative’ (Antony, 2014; Antony et al., 2019; Van den 
Bergh, Hohl, De Geyter, Stalberg, & Limoni, 2005; Lim & 
Antony, 2019). Jung, Kulvatunyou, Choi, and Brundage 
(2016) highlighted how manufacturers have trouble making 
improvements and with readiness for improvement. The 
readiness factors identified within the literature are pre
sented in Table 2.

Table 1.. Critical success factors and critical failure factors.

Critical success factors

1. Uncompromising top management support and commitment; 
2. Effective communication at all levels vertically and horizontally; 
3. Strategic and visionary leadership; 
4. Developing Organisational readiness; 
5. Resources and skills to facilitate implementation; 
6. Project selection and prioritisation; and 
7. Organisational culture

Antony et al., (2012) McDermott et al. (2022)  

1. Setting a clear vision for establishing the desired culture; 
2. Commitment of both financial and personnel resources for the initiative; 
3. A clear strategic deployment plan showing the tangible objectives and goals of the 

initiative; 
4. Development of a communication plan (i.e. need for the initiative, the benefits of 

implementation, roles and responsibilities of everyone in the new way of thinking, etc.); 
5. Clear direction and guidance on deploying Six Sigma; and reward and recognition 

system, etc. 
6. Communication the vision to all employees at various levels to gain organisational 

commitment; and 
7. Empowering employees and giving them a sense of ownership.

Antony and Snee (2010) Brown et al. (2008), Iyede, Fallon, and 
Donnellan (2018)

Critical Failure Factors

(1) Lack of top management attitude, commitment, and involvement Albliwi et al. (2014),) Antony et al. (2012) McDermott et al. (2022) 
Trubetskaya,2022 Manto and McDermott (2022).(2) Lack of training and education

(3) Poor project selection and prioritization
(4) Lack of resources (for example financial, technical, and human)
(5) Weak link between the CI projects and the strategic objectives of the organization
(6) Resistance of culture change
(7) Poor communication
(8) Lack of leadership skills and visionary and supportive leadership
(9) Lack of consideration of the human factors
(10) Lack of awareness of the benefits of LSS
(11) Wrong selection of LSS tools
(12) Narrow view of LSS as a set of tools, techniques and practices
(13) Lack of understanding of the different types of customers/voice of the customer
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The importance of Leadership commitment across dif
ferent CI models is noted by many authors (Antony, 
2014; Douglas, 2017; Kumar et. al., 2020). Leaders that 
can practice continuous improvement themselves will 
demonstrate that from the top down the benefits of the 
process are supported and will help create a culture of 
continuous improvement among employees (Kumar & 
Sharma, 2015). Employee motivation is fostered by 
investing in time to train, encouraging participation and 
having reward improvements. All of these increase 
employee and team engagement in the CI process and 
will encourage a positive relationship between all streams 
in an organization (Antony, 2014). The business strategic 
needs with respect to CI activities need to be aligned with 
customer focus which will help to train employees in 
strategic learning, planning and goal setting and will 
help employees to understand the differences between 
operational and strategic goals (Alnadi & McLaughlin, 
2021).

Appropriate training and coaching will empower indivi
duals and, if provided with the supporting structures, will 
enable problem solving and improvement (McDermott et al., 
2022; Kumar & Sharma, 2017). Effective and honest com
munication regarding the aims of a CI activity and the 
associated benefits to everyone in an organization helps to 
build trust, provides information and ultimately empowers 
employees to sustain the CI activity (Brown et al., 2008; Iyede 
et al., 2018). The method of communication can vary based 
on audience and information to be presented but needs to be 
informative to all regarding activity status and purpose 
(Alnadi & McLaughlin, 2021).

Common elements can be seen across the research in 
different sectors as shown in Table 2 and compared to the 
success and failure factors presented in Table 1 from the 

respective literature reviews. These common elements have 
been applied within the questionnaire design for this 
research as presented within the next section on 
methodology.

There are common factors around leadership, training 
and development, employee empowerment, and employee 
motivation as the ingredients of a CI initiative and leverages 
a model from a previous study by Rodgers et al. (2021). 
There is a need to assess the readiness factors around leader
ship vision, links to strategy, management commitment, and 
appropriate resources as precursors to and measures of CI 
deployment. For successful implementation, an organisation 
must understand the success factors and failure factors as 
part of the design and implementation of a CI deployment to 
increase the likelihood of sustaining the initiative within the 
organisation.

3. Research methodology

The case study approach is most suitable for an empirical 
study when there is scarce body of knowledge on the subject 
(Yin, 2016) as there is in the case of literature related to CI 
within the Medical Device area (Brown et al., 2008; Iyede 
et al., 2018; McDermott et al., 2022). It is most suitable when 
information is about the phenomenon is not enough to draw 
hypothesis (Eisenhardt & Graebner, 2007). It further helps to 
understand the dynamics present within the present contex
tual setting for better understanding of the phenomenon 
(Dubé & Paré, 2003) .

In this instance, the level of organizational readiness, 
strength and weakness of CI, opportunities in medical 
device manufacturer are an understudied phenomenon, 
as such case approach was used. In addition, a single case 
study approach is most suitable if the phenomenon under 
investigation is unique, critical, and revelatory (Dubé & 
Paré, 2003).

This research was undertaken in a medical device manu
facturing organisation. The case was critically chosen 
because it was revelatory (Dubé & Paré, 2003) as the case 
study organisation is an Irish-based medical device manu
facturer who started its CI journey 5 years ago. The organisa
tion employs just under 500 support personnel and has 
requested to remain anonymous. The research objectives of 
this study were 1. What is the level of organisational readi
ness for CI within the case study organisation?; 2. What are 
the strength and weaknesses of the current CI deployment 
within the case study organisation? and 3. What are the 
opportunities for improvement of CI adoption and future 
opportunities?

A quantitative survey was utilised to help to answer these 
questions based on themes drawn from the literature. The 
survey was distributed to all functions within the organisa
tion so that the researchers could get a valid representation of 
the organisational readiness for CI as a whole and not just 
one function in isolation.

Thus, many different functions within the medical device 
organisation participated in the study to aid gathering of data 
on readiness for CI. The survey questions were validated by 
first disseminating and piloting the survey to random group 
of professionals working in the medical device company 
under study, as well as with a sample of professions from 
over device organisations and also to a group of CI profes
sionals (Marshall, 2005; Shafiq & Soratana, 2020). Any 

Table 2. Organisational readiness factors for CI.

Organisational readiness factors for CI

1. Challenge – to what degree are employees involved and 
committed to their work?

Douglas 
(2017)

2. Freedom – do employees have autonomy with regards to 
how they design their work?

3. Idea time – are people given time to think through 
problems and how they could improve their work and 
performance?

4. Dynamism – are people positively energised by their work 
and the work environment?

5. Support – are people supported by management when they 
put forward new ideas?

6. Openness – is there trust between employees and 
managers?

7. Playfulness – is the workplace relaxed and people able to 
laugh and joke with each other?

8. Conflicts – to what degree do people engage in 
interpersonal conflict?

9. Debates – to what degree are people able to conduct lively 
debates over contentious issues?

10. Risk taking – is it all right to experiment with new things 
and fail?

1. Having an improvement strategy, 
2. Engagement of staff through appropriate training and 

development, 
3. Having a process view, 
4. Understanding customer requirements, 
5. Strong committed leadership 
6. Understanding demand, capacity and variation

Radnor 
(2011)

1. Leadership and vision; 
2. Management commitment and resources; 
3. Linking Lean Six Sigma to University strategy; 
4. Customer focus; 
5. Selecting the right people.

Antony 
(2014)
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observations or comments in relation to the survey questions 
and themes were taken on board and the survey was rewrit
ten to include this feedback (Ball, 2019). In this study, 
Cronbach’s alpha approach was used to compute the internal 
consistency of the measuring instrument. The Cronbach 
alpha of the questionnaire was found to be 0.789. If the 
alpha coefficient is larger than 0.7, the questionnaire has 
agreeable reliability (Nunnally, 1994).

A purposive approach and total population sampling 
method were applied (Etikan, Musa, & Alkassim, 2015). 
The authors utilised an online survey which was distributed 
for data collection targeted at professionals working within 
the medical device organisation under study. Online surveys 
aid the expedition of responses collection within a relatively 
short time frame.

The survey was made available to all employees via com
pany-wide and departmental email communications for 2 
weeks using a link to the survey via Microsoft Forms. In 
total, 19 questions were developed that focused on themes 
such as linking continuous improvement with organisational 
strategy, employee motivation, and employee empowerment 
(see Appendix 1). The questions were based on ascertaining 
organisational readiness for CI based on themes identified 
during the literature review (Table 3).

As most of the issues related to employees’ attitudes and 
perceptions, the questionnaire was developed using Likert 
scales (Swarnakar et al., 2020). A final question specifically 
asked if operating in a highly regulated environment such as 

medical devices subject to stringent regulations by regulatory 
authorities can act as a barrier to Continuous Improvement. 
Other studies by McDermott et al., (2022) and McDermott 
et al., (2022) found that regulations and compliance to reg
ulations was deemed to be a barrier and CFF’s for CI pro
gram deployment in the Irish Medical device and 
Pharmaceutical industries.

4. Results

A total of 103 responses from 450 employees who work 
within the case study organisation were received (approx. 
23% response rate). This response rate is satisfactory accord
ing to Easterby-Smith, Thorpe, and Jackson (2012). The 
number of years of experience of the respondents is provided 
in Figure 1.

Forty-one percent stated that their length of experience is 
between 2 and 5 years, while 34% stated their experience was 
between 6 and 10 years. This organisation would not be 
considered one with an exceptionally high length of service, 
as perhaps there would be in some public sector organisa
tions where there is less movement across the sector 
(Rodgers et al., 2021).

Respondents were asked to list what function they were 
from, as outlined in Figure 2. Thus, the top % of respondents 
were from the Manufacturing, Manufacturing Engineering, 
Regulatory departments, R&D and Operations Quality func
tions in that order.

The presentation of the data is structured under six broad 
themes drawn from the literature on readiness factors for 
implementing continuous improvement and which slightly 
overlapped. This is supplemented with a summary of the 
areas identified for improvement by the employees them
selves and again linked to the broader literature around 
success, failure, and readiness factors. The detailed analysis 
plan is delineated in Figure 3.

4.1. Employee perspectives on organisations current 
approach to CI

Respondents were asked whether CI was currently a priority 
within the organisation. In addition, respondents were asked 
whether CI as part of the corporate strategy and then, if so, 
whether the priority was clearly communicated throughout 
the organisation. CI is one of the goals of our overall orga
nisation strategy had a very high ‘strongly agree’ response of 
56% and an ‘agree’ response of 33%. The remaining three 
Likert categories were just 10% combined. The mean was 
found to be 4.38 and the coefficient of variation was found to 
be 20.24%. The coefficient of variation of less than 40% is 
indicating most respondents have consensus that CI is one of 
the goals of our overall organisation strategy (; Bytyqi & 
Hasani, 2010; Saad & Ali, 2014);. This suggests that manage
ment and Leadership are doing an excellent job in commu
nicating the value of CI within the organisation’s strategy as 
that there is an awareness of the importance of CI being 
received by employees.

In response to the statement that ‘ The organisations 
approach to continuous improvement is clear and is com
municated to all levels throughout the business’, 26% 
‘strongly agreed’ with this statement and 46% ‘agreed’. 
The mean value of the responses is 3.78 and coefficient 
of variation is 29.65% which is less than 40%. This 

Table 3. The survey questions with the CSF’s being measured under each 
question.

Survey questions
CSF and readiness 

factors under focus

The organisation has identified continuous 
improvement as a priority (Likert scale)

Employee Knowledge

Continuous Improvement is one of our 
organisations strategic goals (Likert scale)

Links to Strategy

The organisations approach to CI is clear and is 
communicated to all levels of the business 
(Likert scale)

Links to Strategy

Which of the following CI programs or approaches 
are you utilising in your organisation?

Management 
Communication

Define your awareness of the following CI tools 
(The 7 Basic Quality tools were listed -each item 
was given a Likert scale).

Employee Knowledge

CI efforts are rewarded and recognised by 
management (Likert scale)

Employee Motivation

I regularly suggest improvements to my line 
manager (Likert scale).

Employee 
Empowerment

When I suggest improvements my line manager 
listens and helps me implement them (Likert 
scale)

Management 
Communication

When I identify improvement I get the training 
I need and the time to make the improvements 
(Likert Scale)

Employee 
Empowerment

It is not my role to suggest improvements -it is the 
responsibility of others (Likert scale)

Employee 
Empowerment

I feel empowered to make small changes and 
improvements within my role (Likert scale)

Employee 
Empowerment

CI needs to be more regularly communicated and 
appear in our plans, strategy and 
communications (Likert Scale)

Organisational 
Communication

There need to be more training and information 
on how I can make improvements (Likert 
Scale).

Organisational 
Communication

The objective of the CI program is to (pick 3 of the 
listed benefits)

Employee Knowledge

The organisation has a CI team/champion. (Likert 
Scale answers)

Employee Knowledge

Operating in a highly regulated environment can 
stifle CI (Likert Scale).

Employee Motivation

4 O. MC DERMOTT ET AL.



enforces the strong positive response to the question on 
CI being a goal of the company’s overall strategy, but the 
% of ‘strongly agree’ and ‘agree’ responses in this question 
being slightly lower suggest communications could be 
more transparent and improved.

These results are indicative of the literature on the impor
tance of aligning CI initiatives to strategy, providing clear 
communication of how CI is defined, and the importance of 
employee education, empowerment and motivation in CI 
deployment (Snee & Hoerl, 2002). These questions were also 
examined by comparing them with the length of service of the 
respondents. The employee’s length of service was divided 
into two groups 0–5 years (new employees) and above 5 years 
(long service employees). A t-test was conducted on the mean 
scores of the questions across both the groups and found that 
there was no statistical difference (p value >0.05, Table 4). No 

significant variations of views across all questions were iden
tified; therefore, the views expressed by newer employees were 
consistent with longer-serving employees.

In response to the statement ‘Continuous Improvement 
needs to be more regularly communicated and should appear 
in our strategy, plans and performance’, – 57% strongly 
agreed, and 28% agreed with this statement. The mean 
score was 4.39 and coefficient of variation of 17.98% which 
was less than 40%. A t-test was conducted on the mean scores 
of the questions across both the groups and found that there 
was no statistical difference (p value >0.05).

This response was surprising and somewhat contradic
tory, given that respondents had indicated that CI was an 
explicit part of the organisation’s strategy and that it was 
communicated. However, this response demonstrates an 
opportunity and a need for more regular communication.

7%

1%

6%

34%

41%

11%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

>20yrs

16-20yrs

11-15yrs

6-10yrs

2-5yrs

<1yr

Number of Employees

Figure 1. Number of employees by years of experience.
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Figure 2. Respondents by functional area.
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Figure 3. Analysis plan.
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4.2. Current awareness of CI methodologies

Employees were asked about their experience with standard 
CI methodologies, tools, and techniques. Employees were 
asked if they had received CI training. Seventy-eight percent 
or nearly four out of every five respondents answered that 
they had received training, while 22% stated they had not. 
This is a very positive indicator, and the previous question 
responses concerning CI are identified as part of the organi
sation’s strategy and communication.

Regarding the purpose of the organisation’s CI program, 
(Figure 4) respondents were asked their opinions on the top 
three reasons for CI deployment and the benefits of CI 
within the organisation. Improving productivity was deemed 
the highest reason for CI deployment within the case study 
organisation while improving costs, quality, and reducing 
waste were all very closely aligned together as secondary 
benefits to improving productivity.

The most regularly utilised tool was 1st Flow charts (29%), 
2nd Cause & Effect (18%), 3rd Pareto analysis (17%), 4th 

Control charts (16%) and 5th Histograms (15%). The 
‘I have used it in a previous role/job’ yielded a somewhat 
different ranking of tools with 1st Control charts (37%), 2nd 

Scatter plots (32%) and 3rd Tally sheets (29%) featuring in the 
top 3 most utilised tools. Within the ‘I have used the tools in 
my current role’ category, the ranking of most utilised tools 
were 1st Process flow (44%), 2nd Cause & Effect and 
Histograms (both 26%), 3rd Pareto analysis & Scatter plots 
(both 25%). A negligible number of respondents (mean 
average of 9%) indicated they had never heard of the tools 
presented, with 0% stating they had not heard of process 
mapping (Figure 5).

Respondents were asked, ‘Which of the following 
Continuous Improvement methodologies or approaches have 
you used or know are used in the organisation?’. Several CI 
methods were put forward; 5S, Lean, Six Sigma, Lean Six 

Sigma (LSS), Total Quality Management (TQM), Kaizen 
events and 4 Step. The top CI methods in terms of combined 
usage, recognition, and training were 1st 5S (83%), 4 step 
(78%), Lean (65%), Kaizen events (63%), Six Sigma (54%) 
and LSS (49%). The lowest-ranked CI method was TQM at 
just 41% combined usage, recognition and training. Only an 
overall average of 5% of the respondents stated they have 
never heard of the CI methods listed. There is an opportunity 
to move the 33% who had ‘heard of the methods’ into a ‘use’ 
and ‘certified’ category and perhaps increase the use and 
certified %.

Within the “I have been certified in it “ category (Figure 6) 
4 Step, and Lean was ranked the highest, In the ‘I have 
received some training in it’ category, the ranking was as 
follows: 1st 5S (48%), 2nd 4 step (39%), 3rd Kaizen events 
(32%), 4th Lean (26%), 5th Six Sigma (22%), 6th LSS (19%) 
and 7th TQM (18%). These figures are positive in the sense 
that an average of 1 in 2 respondents had trained in 5S usage, 
and a high 64% of respondents had been certified and 
received training in the 4 Step process. Within a CI program 
converting training into actual usage and deployment oppor
tunities can be a challenge. Awareness of CI was measured 
very highly, with TQM (47%), LSS (45%) and six sigma 
(44%) coming in as the top 3 ranked CI methods recognised 
in this question.

Only a very minor 5% of respondents stating that they had 
not heard of these methods. However, a sizeable 33% have 
not used CI methods. The success and failure factors for CI 
indicate that training is important (Albliwi et al., 2014; 
McLean & Antony, 2014), and this organisation is strong in 
this area. However, an identified gap in employee application 
and deployment after training should be investigated to 
further the CI initiative.

The question on ‘The organisation has a CI team or CI 
champions’ yielded a response of 34%, indicating that ‘I know 
them and have spoken to them about CI’. A vast majority 

Table 4. T-test between length of service and responses.

Length of service N Mean t-Value p-Value

CI is one of the goals of our overall organisation strategy. Greater 5 years 49 4.43 0.436 0.66
Less than 5 years 54 4.35

The organisations approach to continuous improvement is clear 
and is communicated to all levels throughout the business.

Greater 5 years 49 3.86 0.693 0.49
Less than 5 years 54 3.7

Continuous Improvement needs to be more regularly communicated 
and should appear in our strategy, plans and performance.

Greater 5 years 49 4.41 0.124 0.90
Less than 5 years 54 4.39
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Figure 4. The reasons for CI deployment.
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(66%) of respondents had not engaged with their CI team 
based on their answers concerned as suggested these employ
ees were potentially not engaged in CI.

4.3. Employee motivation

A majority (70%) of the respondents stated that they ‘strongly 
agreed’ or ‘agreed’ with the statement that they regularly 
suggested improvements to their manager. The mean score 
was 4.02 and coefficient of variation was 23.43% indicating 
consensus on the statement. A further majority (70%) felt 
that it was part of their role to suggest improvements.

The responses suggest that the employees currently see CI 
as part of their role and a substantial number are already 
active in making suggestions for improvements. In addition, 
77% of respondents either ‘strongly agreed’ or ‘agreed’ that, 
currently, their line manager supported them to implement 
improvements. The mean score was 3.92 and coefficient of 
variation was 25.91% indicating consensus on the statement. 
This result is in line with the need for management support 
for successful CI initiatives (Antony, 2014). The fundamental 
challenge can be summarised as staff lacking the knowledge 
and skills to participate in CI and suggest and improve 
effectiveness. This response somewhat contradicts the pre
vious two questions on line management supporting CI 
improvement suggestions and that when improvements are 
suggested, management listens and help implement changes.

4.4. Employee empowerment

When asked if respondents felt empowered to make small 
changes and improvements within their roles – 47% ‘strongly 
agreed’ and 43% ‘agreed’ with this statement. As only 5% of 
respondents ‘strongly disagreed’ and ‘disagreed’ that they felt 
empowered, the length of employment within the organisa
tion was not considered a factor in empowerment. The mean 
score was 4.27 and coefficient of variation was 21.29% indi
cating consensus on the statement.

This response is balanced and positively correlated with 
the previously stated level of knowledge and training that 
would support empowerment to deliver and optimise actual 
benefits. A positive critical aspect for introducing a CI initia
tive within the organisation is that employees with 1–5 years 
of experience and those with 6–10 years of experience feel 
equally empowered to make changes as shorter duration 
employees. This suggests that the culture around trust and 
empowerment is pervasive and a long-standing positive ele
ment of the relationships between leaders, managers, and 
employees.

Another question on ‘There needs to be more information 
on how I can get involved and receive training or information 
on making improvements’ -yielded a ‘strongly agree’ response 
of 23% and an ‘agree’ response of 41%. The mean score was 
3.68 and coefficient of variation was 28.66% indicating con
sensus on the statement. As 77% of respondents received CI 
training, this question is somewhat contradictory. 
Interestingly, most respondents who strongly disagreed 
with this statement were from support functions outside of 
manufacturing such as Regulatory, HR, Supply chain, 
and R&D.

4.5. Organisational culture readiness

Some of the previous questions on the survey touched on 
aspects of organisational culture readiness for CI, such as 
employee motivation, knowledge, management support and 
training. However, a specific question on ‘Do you think that 
operating in a highly regulated environment can stifle 
Continuous Improvement or act as a barrier to Continuous 
Improvement?’ was asked to see if a highly regulated envir
onment was a barrier to CI culture. Medical devices range 
from simple Band-Aids and disposable gloves to sophisti
cated lifesaving products such as pacemakers and implanta
ble facial prostheses (CDRH, 2020).

The higher the classification of a device, the higher the 
risk and therefore the more significant the regulatory 
controls required. Any CI changes that would affect pro
duct safety may result in submissions to regulatory 
authorities for approval of that change and may require 
process validation (Byrne, McDermott, & Noonan, 2021; 
McDermott et al., 2022; McDermott et al., 2022). All of 
the changes mentioned above take time and can cause an 
extra regulatory burden.

However, only 27% of respondents ‘strongly agreed’ and 
‘agreed’ with this statement, with a sizeable 49% of respon
dents ‘strongly disagreeing’ and ‘disagreeing’. The mean score 
was 2.66 and coefficient of variation was 46.13%, which is 
above 40% indicating respondents were not consenting to 
the statement (; Saad & Ali, 2014). Seventy-eight percent of 
the respondents had been trained in CI, the fact that 23% and 
41% ‘strongly agreed’ and ‘agreed’ that they need more train
ing in CI and making improvements. This suggests that these 
respondents may not be involved enough in CI programs to 
understand potential regulatory barriers to CI accurately.

4.6. Employee reward

The following was ranked as the rewards for CI efforts: 
1. An informal thanks, 2. Opportunity for training, 3. 
Linked to promotion/development, 4. Linked to apprai
sal and 5. Increment/bonus in order of the ‘strongly 
agree’ rankings.

The culture of ‘Informal thanks ’ within this organi
sation was very positive, with 18% and 52% ‘strongly 
agreeing’ and ‘agreeing’ that informal thanks recognised 
CI efforts. The mean score was 3.74 and coefficient of 
variation was 24.13% indicating consensus on the state
ment. The fact that only 1% of respondents ‘strongly 
disagreed’ that they received informal thanks for their 
CI efforts demonstrates a very positive culture and sup
portive management culture for CI within this organisa
tion. The ‘opportunity for training’ as a reward for CI 
effort was also deemed very positively by respondents 
with 16% and 58% (74% combined) ‘strongly agreeing’ 
and ‘agreeing’ that there was an opportunity for train
ing. The mean score was 3.75 and coefficient of varia
tion was 23.11% indicating consensus on the statement.

‘CI efforts rewarded by links to promotion or development’ 
was the 2nd lowest ranked in terms of the CI rewards listed 
but still had an 11% and 37% ‘strongly agree’ and ‘agree’ 
response. The mean score was 3.31 and coefficient of varia
tion was 30.8% indicating consensus on the statement.
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In terms of ‘CI efforts being linked to appraisal’, 9% and 
39% ‘strongly agreed’ and ‘agreed’ that CI efforts were linked 
to appraisal, with 28% neither agreeing nor disagreeing and 
22% disagreeing. The mean score was 3.31 and coefficient of 
variation was 30.8% indicating consensus on the statement.

A reward for CI linked to ‘increment/bonus’ had the low
est ‘strongly agree’ and ‘agree’ ratings of 6% and 24%, respec
tively, with over 9% and 29% ‘disagreeing’ and ‘strongly 
disagreeing’ that increment/bonus increases were a reward 
for CI effort. The mean score was 2.70 and coefficient of 
variation was 43.44%, which is above 40% indicating respon
dents were not consenting to the statement (; Saad & Ali, 
2014).

It is noted that there was a sizeable 32%, 28% and 28% 
neither ‘agree nor disagree’ votes for increment/bonus, pro
motion/development and linked to appraisal, respectively, 
for this question (see Figure 7). This suggests that many 
respondents either do not see CI efforts rewarded either 
way or are perhaps not close enough to the CI program 
and involved enough to feel they can answer.

5. Discussion

In line with the first research hypothesis to ascertain the 
level of organisational readiness for CI within the case 
study organisation, the research overall suggested a very 
strong readiness level for CI within the organisation. 
The analysis of the employee’s responses suggests that 
there are several readiness factors where there was con
sensus that they are prepared for further CI implemen
tation initiative and have a solid adoption of CI 
methods. The employees rated the following readiness 
factors: Leadership & management commitment, 
employee motivation, employee knowledge, organisa
tional strategy, and communication.

The second research hypothesis to ascertain the strength 
and weaknesses of the current CI deployment within the case 
study organisation demonstrated there were more strengths 
than weakness in the CI deployment. There are several fac
tors where employees perceived a need for improvement 
before further CI deployment and as part of the current CI 
implementation. The positive responses covering the key 
readiness factors from the Likert scale questions (completely 
agree and slightly agree) were combined with the negative 
responses (completely disagree and slightly disagree). There 
was a high net positive response across all readiness cate
gories in this organisation, with employee motivation rank
ing as the highest readiness factor. The net responses are 
summarised in the polar diagram shown in Figure 8.

Polar diagrams are useful for capturing visually readiness 
factors in various studies (Jung et al., 2016). This overview 
was intended to provide a visible and accessible summary for 
both employees and leaders of the CI initiative as to the 
strengths built on and what areas needed to be addressed 
explicitly as part of the continued CI deployment.

The analysis suggests that employees see the organisa
tions’ robust approach to CI and the strong links to corporate 
strategy. In addition, employees feel very empowered to 
make improvements within the organisation. Employees 
also indicated that they are strongly motivated to participate 
in the proposed CI initiative and feel supported by the 
commitment of managers. While the employees feel 

motivated, perhaps internal communication could be 
improved although it is strong, it is ranked the lowest of 
the mean values for readiness factors.

The fact that the readiness factors were perceived so well 
and highly is perhaps not surprising given the context that the 
CI initiative has been in operation for over 5 years. The 
analysis of the readiness factors indicates to the organisation’s 
leaders the practical actions they can take to enhance their 
likelihood of success and the sustainability of the CI deploy
ment. In terms of improvement, employees indicated that CI 
could be more aligned to performance and appraisal even 
though they feel very appreciated in their efforts daily by 
‘informal thanks’ given. Also, there could be more training 
on how to be more actively involved in CI programs and for 
training to be provided about specific improvements identified.

In line with the third research hypotheses to ascertain the 
opportunities for improvement of CI adoption and future 
opportunities some gaps in CI within the organisation were 
identified. This finding suggests strong support for technical 
CI training in tools and techniques but perhaps a gap in soft 
skills and change management training. The fact that a more 
significant number of staff do not know their CI champions 
or have never talked to them suggests that more could be 
done on increasing employee involvement in CI activity. 
A high number of employees, while trained in CI tools, 
have not utilised the tools to ‘certification level’ nor in ‘day 
to day’ activities. More work could be done to convert the 
employees from the ‘trained in CI’ category to being ‘certi
fied’ in CI and ‘using’ CI categories.

This paper has analysed previous research on Readiness 
factors, Critical Success Factors and Failure Factors and 
explored the relationship between them and the commonal
ities and differences in factors. Having a readiness model will 
contribute to the development of CI awareness that moti
vates organisations to adopt a CI supportive culture (Shafiq 
& Soratana, 2020). These have been used to develop a tool to 
gather employee perspectives on organisational readiness 
and present these in a format that the organisation can 
apply. As such, the employee feedback is used to inform 
the development, communication, and design of the CI 
initiative, meaning that employee involvement and empow
erment is not just utilised in the actual improvement activity 
but additionally in the planning and design and increasing 
employee ‘ownership’ of the planned CI initiative. The 
importance of sustainability of an initiative is also important 
(Abad-Segura, Morales, Cortés-García, & Belmonte-Ureña, 
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2020). A readiness tool for CI can show how the weaknesses 
of a CI initiative and the requirements for a CI initiative can 
be used by organisations and practitioners alike to improve 
CI readiness action points (AL-Najem, 2021)

6. Conclusion

The initial research hypothesis was met in this study. 
The level of organisational readiness for CI within the 
case study organisation was identified as being very 
high. There were several strengths of the CI deployment 
in the case study organisation and only some weak
nesses identified. These weaknesses are opportunities 
for improvement and future expansion of the CI deploy
ment initiative.

The results indicate that the employees are highly 
motivated, change is considered positive, management 
commitment is present and communicated, and employ
ees have a strong desire to improve their workplace and 
the service they provide and culturally feel that it is 
a part of their role. There is additionally a strong 
sense of empowerment to make change with the support 
of managers. However, this could be further enhanced 
by soft skills and change management training coupled 
with more visibility from the CI team to aid and facil
itate CI projects. Further, employees have an appetite 
for CI linked to performance appraisal and bonuses. The 
results have been summarised within a polar diagram 
(Figure 8) for accessibility by the case study organisa
tion. In addition, the data allows for further exploration 
underneath the broad themes in order to further assist 
the organisation.

This is the first application of a structured model to 
combine readiness, success, and failure factors for the 
implementation of CI initiatives within a medical device 
manufacturer. However, there is a clear need further to 
test the model beyond the single current application, 
and this will be undertaken as part of further research. 
In addition, a longitudinal study would be beneficial in 
exploring whether any data derived from a readiness 
evaluation has contributed to the success and sustain
ability of the CI initiative.

As the present study is exploratory in nature, further 
case studies may also be planned considering cases 
which are polar opposites than the one under considera
tion. This will help to compare the dimensions of readi
ness assessment in organizations. Another area would be 
conducting case studies in similar organizations to gen
eralise the readiness dimensions in medical device 
industry. This will help further to develop scales for 
readiness factors.

Further insights can be gained from a series of semi- 
structured interviews with relevant people at the senior 
management, middle management and front-line staff 
levels. The findings can help managers understand orga
nisational readiness factors that encourage successful 
implementation and application of CI methodology. 
Managers can use the readiness factors as a basis for 
establishing effective monitoring and self-assessment 
procedures for CI. Successful development of organisa
tional readiness can be used to ensure the successful 
deployment of CI needed for organisational 
improvement.

This research method can be applied to other organisa
tions in order to ascertain the organisational readiness for CI 
prior to commencing a CI initiative as well as current level of 
embracing of a CI initiative.
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