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Introduction

Time has become a strategic competitive factor in the manufacturing industry in recent
decades (Demeter, 2013; Godinho Filho et al., 2017a; Gromova, 2020). The customer expects
not only timely delivery but also a choice, customisation, high quality and low prices (Siong et
al., 2018; Suri, 2020). Flexibility and adaptability have become essential to achieve the short
lead time desired by the customer, while also fulfilling their other requirements (Godinho
Filho etal., 2017b; Siong et al., 2018).

Quick Response Manufacturing (QRM) aims to reduce lead times in production environments
characterised by a high variety of products and customization (Siong et al., 2018; Suri, 2020).
QRM has its origins in the early 1990s (Suri, 2020) and bears a strong resemblance to lean
manufacturing. However, the difference compared with lean manufacturing is that QRM
focuses on companies in an environment with strong product variation. QRM has also added
new elements, such as Paired-cell Overlapping Loops of Cards with Authorization (POLCA) and
Manufacturing Critical Path Time" (MCT) (Godinho Filho et al., 2017D).

Central to QRM is lead-time reduction rather than production efficiency. Accordingly, this
focus requires a redesign of the organisation to reduce lead times (Godinho Filho et al., 20173).

Such a transformation in the organisational structure is one of the reasons why QRM is often
not implemented in full (Godinho Filho et al., 2017b; Ostapenko et al., 2018). Moreover, the
study by Godinho Filho et al. (2017a) reveals that many QRM-implementing organisations lack
a complete picture of the possibilities that it offers and subsequently they do not use it toits
full potential.

Apart from the increasing customer requirements in terms of delivery time, production
technology is also subject to significant change (van Rhijn & Bosch, 2017), which has a major
impact on production processes. Full automation is often impossible in assembly work,
especially when it involves complex products in small volumes and strong variation (van Rhijn
& Bosch, 2017). On the other hand, a hybrid production process where people and robots work
togetheris much more successful in providing the desired flexibility and short lead time.
Despite technological developments, people remain the most flexible production factor and
they also make it possible to anticipate (changing) customer demands quickly and adequately
(van Rhijn & Bosch, 2017). This means that well-trained, flexible and motivated employees are
the key resources for organisations (van Rhijn & Bosch, 2017).

There are now several companies in Europe that apply QRM, and more companies that are
considering introducing it. The introduction of QRM into an organisation is typified as an
organisational change (Ostapenko et al., 2018). Managers often expect employees to behave
differently when the organisational structure and work process change as a consequence of
the redesign. However, this is rarely the case without training or education (Poell & Van der
Krogt, 2008), which means that the expectations regarding QRM are not fulfilled in practice.



Interreg QRM project 4.0

The Interegg QRM 4.0 project supports small and medium-sized enterprises (SMEs) in the
manufacturing industry in the Meuse-Rhine Euroregion by combining insights and tools from
the domains of QRM and Industry 4.0 and thus reforming production with a view to ultra-
short lead times.

The QRM 4.0 project is based on three complementary approaches: QRM (lead time reduction),
Industry 4.0 (digitisation) and sociotechnical theory (human aspects). With the focus on
these three approaches, the project's goal is to strengthen the competitiveness of SMEs in the
manufacturing industry in the Meuse-Rhine Euroregion. SMEs are defined as small and
medium-sized enterprises with fewer than 250 employees.

The project assists SMEs in the manufacturing industry in three different ways, namely
through (1) information and inspiration (2) training, coaching and support and (3) the exchange
of best practices. The systematic training and development of employees are necessary to
achieve a permanent adjustment of behaviourin the short and long term and thereby realise
the reductionsin lead times (Ostapenko et al., 2018).

However, for any support to be adequate, more insights must be gained into the challenges
faced by companies wishing to implement QRM. Itis currently unclear in what manner Dutch
and Belgian SMEs in the manufacturing industry implement QRM, as well as the extent to
which they have knowledge of all QRM elements. Itis also unclear to what degree knowledge



about QRM has been disseminated within the organisations, while there is also no clarity
concerning which new competences are required of employees when a Dutch or Belgian SME
in the manufacturing industry implements QRM.

Finally, thereis a lack of insight into the extent to which the introduction of —and work based
on—QRM principles influences employees’ employability.

Objectives

The aim of this study is twofold. First of all, the intent is to gain insights into the way in which
QRM 4.0isputinto operation in Dutch and Belgian SMEs in the manufacturing industry. The
other objective is to gain insights into the competences required of employees when they
work in a Dutch or Belgian SME that operates according to the principles of QRM.

On the one hand, the insights gained provide a picture of the actual application of QRM in the
Dutch and Belgian SME practices. On the other hand, the required competences will come to
the fore, which can help in designing training and boot camps for companies looking to
implement QRM.

This knowledge can also be used in developing higher professional and vocational secondary
education curriculums, especially if there are serious indications that increasingly more
companies in the Dutch manufacturing industry are to introduce QRM.

The central questions to this study are:

*  Whatdo business owners or company directors consider QRM to be?

* What competences must employees have to implement and execute QRM in the desired
manner?

e Towhatextent does QRM affect employees employability?

Chapter 2 will outline the study's theoretical background, followed by an explanation of the
research method in Chapter 3. The results of the study will be presented in Chapter 4, followed
by the conclusion and recommendations in Chapters.



2 Theoretical background

This chapter will first explain what QRM is and then look more closely at the competences
required of employees when the organisation operates according to QRM principles.
Asummary of QRM 4.0 will follow this, before the implementation process of QRM will be
discussed. Subsequently, the impact of the introduction of QRM on employee employability
will be explored in further detail. Finally, the chapter will conclude with the impact of QRM on
employee employability.

2.1. QRM

With the emergence of Industry 4.0, customers expect fast delivery of their customised
product in small batches, with high quality and at a low price (Gromova, 2020; Siong et al.,
2018). Economies of scale —which have long been the basis for a low price — are therefore no
longer possible, if at all. In order to optimally anticipate the challenges in the external
environment, a new paradigm is required, which QRM provides (Gromova, 2020).

QRM is based on ten principles (Suri, 2020) that can be derived from four key concepts (Suri,
2010) and are particularly suitable for organisations operating in environments with a large
variety of products, low volumes, and customisation (Siong et al., 2018).




The four key concepts are (Suri, 2010):

D)
2)

The power of time: the entire focus is on reducing lead times.

The organisational structure: the structure is designed so that lead times are as short as
possible. QRM cells are preferred. A QRM cell comprises a group of employees with the
necessary resources to independently prepare, plan and implement a (partial) product

Understanding and using system dynamics: knowledge of the relationship between
variables and lead times.

Reductions in lead times throughout the organisation, not only in parts of the
organisation.

The four aforementioned key concepts have led to ten principles of QRM (see Table1).

Table 1
Ten principles of ORM
Number Principle
1 Find entirely new ways to execute work, focusing on lead times.
2 To remain flexible, plan no more than 70 to 80% of resources.
3 Measure lead times and reductions. Let this be the key critical
performance indicator.
4 Reward reduction in lead time.
5 Use material requirements planning (MRP) only at the highest production
and material planning level.
6 Motivate suppliers to implement QRM.
7 Tell your customers about the QRM programme and negotiate a schedule
to deliver smaller batches without (significantly) increasing prices.
8 Eliminate functional barriers by working with QRM cells.
9 Make it clear to everyone in the organisation what QRM is and why it is
important.
10 The main obstacle is not technology but the usual focus on cost and

efficiency.

Source: “Quick response manufacturing: A companywide approach to reducing lead times”, by Suri, R., 2020, Oregon: Productivity Press



Research by Gromova (2020) has shown that organisations that introduce QRM without
large investments reduce lead times by 40 to 60%. The results are achieved by changing the
organisational structure and working method (Gromova, 2020). However, even if companies
have started working according to the QRM principles, they generally have not embraced
each and every principle and QRM element (Godinho Filho et al., 20173). This is explained by
the more common focus on productivity, low costs and delivery dates. Principle 10 is the
bottleneck here, as it proves difficult to let go of old convictions and embrace new ideas.
Another explanation is that SMEs still do not make good use of the available methods and
instruments to achieve the desired lead times. This may be due to unfamiliarity and a lack of
experience with QRM methods and instruments (van Rhijn & Bosch, 2017). A third explanation
isthatitis a deliberate choice not to embrace all of the principles fully, as companies only
embrace the QRM principles that fit in with their technological and organisational develop-
ments (Seppala & Klemola, 2004).

2.2. QRM: Different use of human capital

One of QRM's four key concepts is the organisational structure. Setting up QRM cells creates
a flexible organisation that can quickly meet customer demand. A QRM cell comprises a
number of employees. All of the QRM cells together with the other employees constitute the
organisation's human capital, which terms refers to the skills, health, training and experience
of the employees (Flores et al., 2020). Employees play a crucial role in reducing lead times (van
Rhijn & Bosch, 2017) since they ensure that the organisation can respond quickly and flexibly
to constantly changing customer demand.

The extent to which employees can respond quickly and flexibly to customer demand depends
on several factors, which can be categorised under product design, production process and
flexibility, employee motivation and education level, and available information (van Rhijn &
Bosch, 2017). Employees can swiftly anticipate the specific demand by ensuring a design that
comprises varying and processor-friendly elements that can be easily upgraded and modified
(van Rhijn & Bosch, 2017). Aflexibly designed production process including workstations with
the right level of automation and technology to support employees also provides the oppor-
tunity to respond quickly to demand (van Rhijn & Bosch, 2017). The third factor affecting lead
time involves employees' skills to handle automation and supportive technology. Finally, the
extent to which the rightinformation is available at the right time and presented in the right
way has an influence on the possibility of achieving the desired quality and lead time (van
Rhijn & Bosch, 2017).

We will take a closer look at the employees' skills below.



2.3 QRM: Required skills

A change in organisational structure based on QRM requires multi-skilled employees who are
able and allowed to make autonomous decisions (Godinho Filho et al., 2017a). For this
purpose, they require various specific competences, defined here as a combination of traits,
skills, knowledge and experience required to perform work tasks (Flores et al., 2020). The
table below shows the competences that employees have been found to need in an
organisation that operates according to QRM principles.

Table 2
Competences required of employees in QRM cells

Competences

Learning attitude

Proactive attitude

Adaptability

Flexibility

Digital skills, information management
skills and the skills to make decisions based
on digital technology

Knowledge of QRM techniques and tools,
such as POLCA

Collaborative attitude
Creativity
Communication skills
Multidisciplinarity

Insight into processes

Authors

(Godinho Filho et al., 2017a; Knol et al.,
2019)

(Gijsbers et al., 2017, Godinho Filho et al
2017a; Knol et al., 2019)

(Miqueo et al., 2020)

(Gijsbers et al., 2017, Miqueo et al., 2020;
van Rhijn & Bosch, 2017)

(Gijsbers et al., 2017, Miqueo et al., 2020;
van Rhijn & Bosch, 2017)

(Stump & Badurdeen, 2012)

(Siongetal., 2018)
(Siongetal., 2018)
(Gijsbers et al., 2017)
(Gijsbers et al., 2017)

(Gijsbersetal., 2017)
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2.4 QRM4.0

Thereis increasing reference to QRM 4.0, which is a contraction of QRM and Industry 4.0.
Industry 4.0 is used to express the relationship between different parts of the manufacturing
industry and new technologies such as big data, the Internet of Things, the cloud and
horizontal and vertical systems integration (Flores et al., 2020; Migueo et al., 2020). QRM 4.0
combines the strengths of QRM with the strengths of Industry 4.0 (Meier, 2020).

Afocus on Industry 4.0 runs the risk of the interdependences between the different process
steps sinking into obscurity as the concentration will be on data rather than team performance,
problem-solving and process improvement (Butollo et al., 2019). This reduces the added value
of experiential learning and employees' competences and development fade into the back-
ground. At the same time, new technological possibilities offer opportunities to provide
employees with better support, which results in task rotation and thus competence
broadening (Butollo et al., 2019).

2.5 Implementation of QRM

An effective QRM strategy requires an organisation-wide focus on reducing lead times
(Principle). Therefore, the first step in the implementation of QRM is a change of focus in
management from costs to lead times (Siong & Eng, 2014). Existing CPIs must consequently
be adjusted to fit in seamlessly with the new focus on lead times (Siong & Eng, 2014). Itis no
longer recommended to aim for 100% machine occupancy, for example, but rather a



maximum of 80%, especially where critical resources are concerned, to avoid queues
(Principle 2).

This is followed by the designation of the manufacturing critical path time, i.e. the number of
calendar days that pass from the customer order up to the delivery of the complete order
(Principle 3). Once these steps have been taken, a subsequent organisational changeis to
shorten the lead time (Principle 8) (Siong & Eng, 2014). For this purpose, Suri (2010) has
proposed four fundamental organisational changes.

The first fundamental change is that the organisation of the work becomes a team
responsibility. It is no longer the supervisor who determines when and by whom each task is
performed. Within QRM, the team itself determines how the tasks are completed. In order to
respond quickly and adequately to the strong variety of orders, employees must be broadly
trained and able to perform many different tasks, which can be ensured through cross-
training (Siong & Eng, 2014). In cross-training, employees are trained to be able to be deployed
at different points in the production line or work cell. Cross-training can take place in various
ways, such as through written work instructions and practicing different tasks.
Cross-training is also an explanation for the similarities and differences between one's own
tasks and those of other team members (Schaafstal & Bots, 1997).

Cross-trained employees are more widely deployable and thereby more flexible than
specialised employees who perform well in one specific task. Cross-training gives the team
the opportunity to distribute tasks better and avoid overloads (Wu et al., 2018). Broader
deployability requires wider training (for multiple tasks), which involves costs, and thus is
admittedly a disadvantage of cross-training (Wu et al., 2018).

Widely-trained employees can rotate between tasks at the same level, which is also referred
to asjob rotation (Yauch & Hariyono, 2006). Job rotation has several advantages, including the
wider variety of tasks and the lower risk of work-related overload (Yauch & Hariyono, 2006).
Absenteeism and staff turnover are also lower in companies with job rotation (Yauch &
Hariyono, 20006).

Despite the increased autonomy in task planning, the wider variety of tasks, as well as the
opportunity to work on a complete customer order rather than simply a small part, there are
also disadvantages. Forinstance, it places major demands on an employee's skills to be able
to perform different tasks. There is a chance that the employee may forget learned skills or is
unable to master them adequately due to a lack of practice (Tomasevi¢ et al., 2020; Yauch &
Hariyono, 2006).

Finally, the team needs sufficient information to plan the tasks properly. This means that the
team needs access to organisational systems such as material planning, sales forecasts,
production capacity, etc. (Siong & Eng, 2014).



2.6 Employability

Employability is the chance of securing or keeping a job (Forrier & Sels, 2003) and it is also seen
as the degree to which a personis able to see and realise career opportunities, both within
and outside the organisation (van Emmerik et al., 2012). Employability depends on both
individual characteristics (Van der Heijden et al., 2018) and the context, namely the labour
market relevant to the individual (Forrier & Sels, 2003; Thijssen, 2000).

With the introduction of QRM, the employees’ context will change, and thus also their
employability. The employee is expected to change their basic attitude from a focus on costs
to lead times, become more widely deployable, act more autonomously and be able to
understand and process more information (Siong & Eng, 2014). Accordingly, it may not be the
case that an employee who was employable in the old situation remains so in the new
situation. Thereis also a difference between actual and perceived employability.
Employability can be viewed both objectively and subjectively. Objective employability refers
to a person's level of education or labour market position, while subjective employability refers
to a person's perception of the probability of obtaining a new job in the current or other
organisation. Employee behaviour has been found to be better explained by subjective
employability than by objective employability (van Emmerik et al., 2012) : if an employee
believes that they will not understand QRM and cannot implement the new way of working,
they will not feel able to perform the new job. This will lead them to think that they are not
employable internally and thus they will look elsewhere for a job in which their skills would
suffice. Itis also possible that objectively the employee has yet to master the necessary
competences and requires additional education and training before they are employable
(again) to the organisation.

With the introduction of QRM, employees' autonomy on the shop floor increases, and
likewise the various required skills and the extent to which someone is able to finish a
complete task (Siong & Eng, 2014). The sense of meaning and purpose in their performance
and the feedback received might also increase. These are all elements as described in the Job
Characteristics Model (Humphrey et al., 2007). According to Van Emmerik et al. (2012),
work-related resources such as autonomy, feedback and variation in the work contribute to
employee employability. They offer opportunities for learning and development on the one
hand and job security and chances for promotion on the other. Van Emmerik et al. (2012) claim
that autonomy provides the opportunity to show what the realised performance is, variety in
work the opportunity to show skills in different areas and feedback the opportunity to improve.
Earlier research by Seppala and Klemola (2004), into the introduction of Lean principles —
which show similarities with QRM —revealed that employees at all levels of the organisation
value their work more thanks to the development opportunities created by the introduction
of QRM.

Apart from the subjective and objective perspectives on employability, there are also the
employee's and organisation's perspectives (Stoffers, 2014; Thijssen et al., 2008). Education
and training — both on-and off-the-job — that employees attend to be multi-deployable make



them increasingly employable from both the organisation's and employee's perspective.
However, with strong variation and low volumes, it is questionable whether the skills learned
are actually used (Tomasevi€ et al., 2020), especially if the focus is additionally on data
(Industry 4.0) rather than the employees' competences and experiences (Butollo et al., 2019).

In other words, whereas QRM can reduce perceived employability in the short term, it can
also resultin higher perceived employability in the longer term as a result of development
opportunities and more chances to show and utilise one’s skills.



3 Methodological justification

In order to answer the central questions of this study, not only a literature review but also
qualitative research was undertaken. In the latter, semi-structured interviews explored what
executives (business owners or company directors) of Dutch and Belgian SMEs in the
manufacturing industry consider QRM to be. An exploration of their understanding aimed to
provide insights into the different perspectives (Nyumba et al., 2018) and the way in which
QRM is actually implemented in both countries (Harrison I, 2013; McKim, 2017). The
interviewees were also asked about the impact of QRM on the organisation's human capital
and employee employability (see Annex1 for the full qguestionnaire).

Nine interviews were conducted with ten respondents between February 2021 and June 2021.
The respondents all worked in SMEs in the manufacturing industry in the Netherlands (seven
respondents) or Belgium (three respondents). The respondents were found through the
internet, the list of interested parties of the Interegg QRM 4.0 project and the researchers'
personal networks by searching for companies interested in, or already working with, QRM.
Many of the 53 eventually-approached companies proved unwilling to participate in an
interview, as there was no response to the email and reminder sent. Companies that responded
but did not want to participate indicated that they were 'too busy', did not work with QRM or
did not belong to the target group because they did not work with 'high variety, low volume'
products. A total of nine companies responded positively to participating in the study, and a
total of eleven respondents were interviewed.

Due to COVID-19 measures, all interviews were conducted online via Microsoft Teams.
According to Janghorban et al. (2014) an online interview has no drawbacks compared to a
face-to-face interview. In order to document all of the information, the interviews were
recorded with the consent of the respondents (Van Assema et al., 1992). The recordings were
then transcribed and coded (Saunders et al., 2011).



4 Results

The eleven respondents had varying degrees of experience with QRM. Some were owners or
directors of a company that had been working with QRM for several years, while others had
recently taken the first steps towards implementing QRM.

4.1 A changing environment sparks interest in QRM

According to the respondents, globalisation leads to increasing competition, which increases
the importance of a more efficiently organised — and therefore cheaper — production process.
The human factor is expensive and not always available with the desired level of quality.
Automation reduces the dependence on the human factor: "[we are moving] more and more
towards automation, robotisation, doing more with fewer people" (R1). However, not every aspect
of the production process can be automated. It also happens that the return on investment of
automation, digitisation and robotisation is too low. Regardless of the level of automation,
the respondents still see the employee as the crucial factor in the production process: "Your
process may be wonderful, but if you don't get the people on board, you are still empty-handed" (R2).
Technology is seen as a prerequisite for shortening the lead time: "we want to reduce the lead
time even more, but we need the technology to do so" (R4). Itis striking that some organisations
opted for certain hardware and software solutions without prior analysis concerning which
organisational structure they should support.

The need to switch to QRM is still low despite globalisation. The respondents stated that
customers do not always ask for faster delivery times: "Orders that have to be done within a
month are a rarity” (R5). However, the companies feel the need to be able to respond flexibly to
customer requirement. The customer also increasingly expects a partner to think along rather
than only supplying the goods. In other words, QRM does not always match the challenges
that the respondents face: "the QRM bit has brought us a lot, but in many areas, it has not exactly
been the right shoe to fit us, but we have taken good note of the lessons we learned" (R4).

4.2 Environmental scanning

Several respondents indicated that they were not yet working according to the QRM
principles but were interested in the QRM concept. However, showing interest in a label such
as QRM does not mean that companies actually know its contents or are prepared to invest
init, as they look around and become inspired by all kinds of trends. For instance, one respon-
dent at a metalworking company said that their organisation is a small one and the producti-
on process is not subject to much change. The batch size turned out to be quite large and in
the eyes of the respondent, the production speed was not 'yet' very relevant. He also kept an
eye on the companies around him and had seen that a competitor was using QRM-like
systems. He assessed that the investments were far from profitable. However, the company
wanted to remain informed because the concept might become interesting in the future.
Another respondent had a similar story: "QRM is interesting, but not for our company as yet". This
company was active in a niche with a very stable market environment where the 'product
lifecycle' caused the wave movements in demand. The sensors that it produced worked for x
number of years, and the machines in which they were used were so expensive that revision



of the sensors proved to be a lucrative business. Furthermore, the sensors were used in
differentindustrial sectors, so that their customer portfolio was diverse and fluctuations were
balanced out. Faster and more dynamic production was not yet in this company's interest.
Another respondent said that the company owner had decided to implement QRM after
extensive exploration. According to the respondent, this method could address the challenges
faced by the organisation. One respondent — the owner of a company that had been working
according to QRM principles for several years — gave the following answer to the question of
whether other companies should do the same: "You have to make a choice. Choose what you do
and then do it" (R9).

The respondents recognised the added value of exchanging knowledge and experiences with
the QRM mindset, regardless of whether they were already operating based on QRM
themselves: "if you can look at your neighbour's best practice. Firstly, it's great fun, but it is also good
to see what happens around you" (R3).

4.3 QRM: what's in a name?

When it came to QRM training, the respondents who were already working according to
QRM principles stated that it should be considered that employees are not always equally
receptive to QRM terminology. For example, the term'lead time'as a concept proved difficult
to understand; employees are much more familiar with the term 'effectiveness'. It was gener-
ally regarded as important to use terminology that matched the employees' world of
experiences and perceptions.



The respondents also considered it essential that employees were explained the usefulness
and necessity of QRM. At the companies that had already implemented QRM, several
employees had followed a QRM course with the intention of contributing to its implementation
in the organisation. In order to properly implement QRM, itis important to secure the
employees' involvement in the necessary change: "they have to want it, that's the main thing"
(Ra4). Finally, according to respondents, employees quickly feel checked and controlled and
afraid of being held accountable for errors or delays. "The fact that mistakes are not punished but
analysed to improve" (R6) is difficult for employees to understand.

When companies consider to introduce QRM, an assessment is made regarding the time
savings versus the additional costs resulting from its introduction and implementation,
whereby the outcome is not always positive for QRM. Some companies only adopted some
aspects of QRM. In fact, none had made an abrupt transition from 'no QRM' to 'full QRM":
"you are talking about a type of cultural change, and that just takes longer” (R9). Respondents
mentioned that they discovered that QRM ideas were sometimes applied without anyone
realising, simply because the situation demanded it.

4.4 QRM raises expectations for competences and competence
development

Some organisations indicated that assessing the current employees' competences is crucial
when multiple QRM principles are implemented. Some workers will not be as broadly
deployable as others: "we have set up improvement programs to solve this" (R9). The respondents
highlighted the added value of well-trained employees: "you have to have flexibility in your
employees, otherwise you can forget the whole thing" (R2). Employees are expected to be deployable
on multiple production lines. The respondents also deliberately steered towards this: "the
production manager has an overview of all employees, of where they can be deployed. | run it over with
him every month, what his plans are, to say, like, | will deliberately do or not do this to enhance the
knowledge" (R2). "and to let those who are a bit slower, also do those other products that are known to
take a bit more time" (R3).

This steering towards all-round employees takes place regardless of the extent to which the
company hasimplemented QRM. In order to make and keep employees all-round employable,
the companies mainly used on-the-job and cross-training. It was usually expected to take
several years to get all of the employees to the desired level: "it takes a lot of effort and time,
especially in the first two years" (R9). In this context, it was considered important to look at the
nature of the work: "a production worker cannot do the same as an engineer. So, we have actually
formed two sub-cells within one team" (R10).

Most respondents stated that there was a flat organisational structure with a large degree of
autonomy for the employees on the shop floor. For example, they were involved in the design
of protocols and work regulations: "we always ask for the input of the employees in such matters"
(R3). Employees do not always find it easy. There appears to be a difference between actual
and perceived autonomy: "you can give them responsibility, but they have to be able to take it" (R8).
This also sometimes proved to be a bottleneck in the introduction of QRM and thinking along



with the organisation of the work process. If employees have maore experience with
autonomy, they often dare more: "l also see beautiful initiatives now whose content | don't know,
butitis great" (R9). Taking up the autonomy offered on the shop floor requires a lot of
coaching: "so you have to keep asking questions about how others think it can be solved" (R9).

4.5 QRM changes the nature of work as well as engagement

Based on the respondents' experience, employees within a QRM context are highly motivated
in their work. In terms of reasons, the good working environment, feeling part of the
company and proper pay were mentioned, among other aspects. "you have to offer them a good
working environment... and that they really feel that they are part of the company" (R1). The
involvement in the product from start to finish also motivates employees: "so they really make it
from beginning to end, and that makes them feel like that too, | believe" (R2).

Because the batch sizes are smaller, QRM contributes to increasing motivation. Doing the
same work for a longer period of time creates monotony, whereas smaller batches make the
work more varied. The respondents also said that the work alternated more because
employees were all-round and could be deployed at different places in the organisation. In
order to get and keep people motivated for QRM, the respondents considered it important to
let employees come up with ideas themselves and let them know that it is not all about
efficiency but rather also effectiveness. Starting with small groups of workers seemed to be
working well.

4.6 QRM 4.0

Strikingly, respondents stated that the administrative burden in their company had increased
in recent years. The administrative workload was considered high: "one order is six emails from
the customer, and in each email, there are PDFs that have to be processed and distributed within the
organisation from logistics work order, for instance, to production” (R3). In their view, reducing the
lead times and increasing efficiency could be achieved by further digitalising and automating
the administrative process. Some respondents also mentioned that bringing together
interdependent administrative positions facilitated cross-training and reduced the time lost
between sales and the drawing department, for instance.

One respondent said that their company was still working with a workaround for administrative
processes. This allowed them to optimise the new work process before they were to redesign
the IT systems: "a lot goes by mail now" (R10). They were working with two pilot cells at the
time: one for more standard products, and one for customised products. By first optimising
the processes in the pilot, they expected they could make a better choice regarding the design
of the supporting IT process.



4.7 Employability

The wide employability that arises among employees because they are all-round deployable
and increasingly able to oversee the entire work process was seen as added value, not only for
the organisation but also for the employability of the employees themselves. In the opinion of
the respondents, this certainly increases their employability: "if someone is not interesting to
another company, they are probably not interesting to us" (R5). In other words, the employees will
become more employable both internally and externally in the long term due to their
increasing wide employability.

In the short term, employees consider whether the initiated development towards QRM is
interesting for them and whether they can do it: "most people are not afraid to change, but to fail"
(R4). This may lead to departure or a change of position. The respondents indicated that they
would continue to discuss this with the employee as much as possible and that they were
open tovarious solutions: "if it has no further impact on their performance, the person can simply
remain at that level. Then that is fine too" (R1).

Itisalso seenasimportant to pay attention to people who are not or cannot become
multi-deployable for multiple duties, such as lower-educated workers and young disabled
employees receiving benefits: "they are more prone to overdemand and stress" (R5). QRM
eliminates the simple tasks from the process. If this is overlooked or dismissed, QRM will
reduce the employability of precisely these vulnerable groups in the labour market.
Nevertheless, the respondents stated that they had also been able to find a solution here:
"this has resulted in a very stable team with a number of young disabled team members, who can work
independently with more varied work, but with structure and a bit of responsibility" (R4).
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5 Conclusion and recommendations

QRM is potentially interesting for many SMEs in the manufacturing industry, yet not every
company uses it. One reason not to opt for QRM is the investment required versus the
potential return. It has been found that the promised savings and reductions in lead times are
not always easy to achieve in practice.

If an SME in this industry opts for QRM, not all principles are easily embraced. According to
Van Rhijn & Bosch (2017), SMEs are still making insufficient use of the available methods and
instruments to achieve the desired lead time reductions, possibly as a result of unfamiliarity
and lacking experience with QRM methods and instruments. Another reason mentioned by
respondents and identified by Seppala and Klemola (2004) is that companies adjust the
method so that it better suits the technological and organisational developments.

The cultural and organisational changes required to fully utilise QRM are costing organisations
significant time. For example, take the training of employees so that they have the necessary
competences to be widely deployable: according to the respondents, this will take several
years, and even then not all employees will be able to participate in the desired change. This
means farewell to some and a search for another suitable place for others. Especially the
vulnerable groups in the labour market — such as lower-educated workers and young disabled
employees receiving benefits —face a greater risk of losing their position as QRM makes jobs
more complex.

Employee training and education are considered important by the companies interviewed.
They devote considerable effort to training and educating their employees. Coping with
autonomy, a learning and proactive attitude, flexibility, multidisciplinarity and process insight
are the main skills to master. Once they have been trained, the employees are highly sought
after both internally and externally, and thus their employability is high. Even so, the
employees remain loyal and happily continue to work for the company that trained them. In
other words, investing in the employability of human capital pays off.

5.1 Recommendations

* Inordertoencourage the use of instruments and methods to reduce lead time,
organisations will need to be better informed about the possibilities of QRM (van Rhijn &
Bosch, 2017). Itis recommended to start with an inventory of QRM's methodologies: which
are easily applicable (quick wins), and which require structural changes?

*  Moreover, SMEs should start a community to learn from each other's experiences (van Rhijn
& Bosch, 2017). The exchange of experiences and instruments and methodologies used may
contribute to a broader implementation of (parts of ) the QRM concept.

* Afinding by Godinho Filho et al. (2017a) that was confirmed in this study was that it is
extremely difficult to let go of the old beliefs, which revolve around productivity, low cost and
afocus on delivery time and thereby obstruct a full implementation of QRM, in favour of an
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idea where lead times take centre stage. If training were to focus on changing this mindset,
QRM could be implemented better, which in turn would translate into better results.
Greater know-how of QRM would also enable companies to better assess whether QRM
meets the challenges that they face.

Let technology be supportive, not guiding. In other words, if the organisation wants to shift
the focus to lead times, what technology can support that?

Little research has been conducted on the impact of QRM on the required competences and
employee employability. This study has sought to help fill this knowledge gap, although itis
limited in terms of generalisability. The ten participating companies were only a small part of
the SMEs in the manufacturing industry that have implemented QRM. It was also a
cross-sectional study that did not cover the change in required competences and the
development of employees' employability once QRM is further implemented and experience
has grown. Further research on the impact of QRM on the required competences and
employee employability is necessary.

It would also be interesting to look into the experiences with QRM of employees in various
positions within the organisation. What influence does the introduction of QRM have on
theirwork experience, perceived employability, work stress and development? For this
purpose, a questionnaire could be distributed among the employees of companies that have
implemented QRM.

22



Literature

Butollo, F., Jurgens, U., & Krzywdzinski, M. (2019). From lean production to Industrie 4.0:
More autonomy for employees? In Meyer U, Schaupp S and Seibt D (eds) Digitalization in
Industry: Between Domination and Emancipation. Springer International Publishing, pp.61-80.

Demeter, K. (2013). Time-based competition—the aspect of partner proximity. Decision Support
Systems, 54(4), 1533-1540.

Flores, E., Xu, X., & Lu, Y. (2020). Human Capital 4.0: a workforce competence typology for
Industry 4.0. Journal of Manufacturing Technology Management, 31(4), 687-703.

Forrier, A., & Sels, L. (2003). The concept employability: Acomplex mosaic. International journal
of human resources development and management, 3(2), 102-124.

Gijsbers, G.,Van den Broek, T., Esmeijer, )., & Sanders, J. (2017). Smart skills voor smart industry:
Hoe werk verandert in de fabriek van de toekomst. Delft: TNO

Godinho Filho, M., Marchesini, A. G., Riezebos, J., Vandaele, N., & Ganga, G. M. D. (2017a). The
application of Quick Response Manufacturing practices in Brazil, Europe, and the USA: An
exploratory study. International Journal of Production Economics, 193 (11), 437-448.

Godinho Filho, M., Marchesini, A. G., Riezebos, J., Vandaele, N., & Ganga, G. M. D. (2017b). The
extent of knowledge of Quick Response Manufacturing principles: an exploratory trans-
national study. International Journal of Production Research, 55(17), 4891-4911.

Gromova, E. (2020). Quick response manufacturing as a promising alternative manufacturing
paradigm. IOP Conference Series: Materials Science and Engineering, 898(1) p.012047.

Harrison Ill, R. L. (2013). Using mixed methods designs in the Journal of Business Research,
1990—2010. Journal of Business Research, 66(11), 2153-2162.

Humphrey, S. E., Nahrgang, ). D., & Morgeson, F. P. (2007). Integrating motivational, social,
and contextual work design features: a meta-analytic summary and theoretical extension of
the work design literature. Journal of applied psychology, 92(5), 1332-1356.

Janghorban, R., Roudsari, R. L., & Taghipour, A. (2014). Skype interviewing: The new
generation of online synchronous interview in qualitative research. International journal of
qualitative studies on health and well-being, 9(1), 24152.

Knol, W. H., Slomp, J., Schouteten, R. L., & Lauche, K. (2019). The relative importance of
improvement routines for implementing lean practices. International Journal of Operations &

Production Management. 39(2), 214-237.

McKim, C. A. (2017). The value of mixed methods research: A mixed methods study. Journal of
Mixed Methods Research, 11(2), 202-222.

23



Meier, K.-J. (2020). Lean QRM 4.0. In Lean Production fur die variantenreiche Einzelfertigung (pp.
119-136). Gabler, Wiesbaden: Springer.

Migueo, A., Torralba, M., & YagUe-Fabra, J. A. (2020). Lean Manual Assembly 4.0: A Systematic
Review. Applied Sciences, 10(23), 8555.

Nyumba, T., O., Wilson, K., Derrick, C. ., & Mukherjee, N. (2018). The use of focus group
discussion methodology: Insights from two decades of application in conservation. Methods
in Ecology and evolution, 9(1), 20-32.

Ostapenko, G., Molodchik, N., & Popov, V. (2018). Integrated management approach to quick
response manufacturing implementation. IDIMT-2018. Strategic Modeling in Management,
Economy, and Society: 26th Interdisciplinary Information Management Talks, 447-454.

Poell, R. F., & Van der Krogt, F. J. (2008). HRD en het optimaliseren van processen in organisaties.
In In F. Kluytmans (red.) Bedrijfskundige aspecten van HRM (pp. 205-232). Noordhoff Uitgevers.

Saunders, M., Lewis, P., Thornhill, A., Booij, M., & Verckens, J. P. (2011). Methoden en technieken
van onderzoek. Amsterdam: Pearson Education.

Schaafstal, A. M., & Bots, M. ). (1997). Crosstraining and Team Performance Further Investi-
gation [Crosstraining en teamprestatie: een nadere verkenning]. Soesterberg: TNO.

Seppala, P., & Klemola, S. (2004). How do employees perceive their organization and job
when companies adopt principles of lean production? Human Factors and Ergonomics in
Manufacturing & Service Industries, 14(2), 157180.

Siong, B. C., & Eng, C. K. (2014). A framework for implementing Quick Response Manu-
facturing system in the job shop environment. Science International, 26(5) 1779—1783.

Siong, B. C., Eng, C. K, & Teknikal, U. (2018). Implementing Quick Response Manufacturing
to Improve Delivery Performance in an ETO Company. International Journal of Engineering &
Technology, 7(2.28), 38-46.

Stoffers, J. M. M. (2014). Towards an Employability Mediation Model of Innovative Work
Behaviour Enhancement: A Study in Small and Medium-sized Enterprises. [Doctoral dissertation]
Radboud Universiteit Nijmegen, Nijmegen. 24

Stump, B., & Badurdeen, F. (2012). Integrating lean and other strategies for mass customization
manufacturing: a case study. Journal of Intelligent manufacturing, 23(1), 109-124.

Suri, R. (2010). It's about time: the competitive advantage of quick response manufacturing. CRC
Press

2



Suri, R. (2020). Quick response manufacturing: a companywide approach to reducing lead times.
CRC Press.

Thijssen, ). G. (2000). Employability in het brandpunt. Aanzet tot verheldering van een diffuus
fenomeen. Tijdschrift voor HRM, 25(1), 7-34.

Thijssen, ). G., Van der Heijden, B. I., & Rocco, T. S. (2008). Toward the employability—Ilink
model: current employment transition to future employment perspectives. Human Resource
Development Review, 7(2), 165-183.

Tomasevic, I., Stojanovi¢, D., Slovi¢, D., Simeunovi¢, B., & Jovanovi¢, |. (2020). Lean in
HighMix/Low-Volume industry: a systematic literature review. Production Planning & Control,
32(12),1-16.

Van Assema, P., Mesters, |., & Kok, G. (1992). Het focusgroep-interview: een stappenplan. The
focus group interview: stepwise guidelines.) TSG (Dutch Journal of Health Sciences), 70(7), 431437.

Van der Heijden, B. I., Notelaers, G., Peters, P, Stoffers, J. M., De Lange, A. H., Froehlich, D. E.,
& Van der Heijde, C. M. (2018). Development and validation of the short-form employability
five-factor instrument. Journal of Vocational Behavior, 106(2), 236-248.

Van Emmerik, I. H., Schreurs, B., De Cuyper, N., Jawahar, |, & Peeters, M. C. (2012). The route to
employability. 17(2), 104-110

Van Rhijn, G., & Bosch, T. (2017). Operator-oriented product and production process design for
manufacturing, maintenance and upgrading. In S.F. Grosser, A. Reyes-Lecuona, G. Granholm
(Eds.). Dynamics of Long-Life Assets.Springer. pp. 133-149.

Wu, L., Cai, F., Li, L., & Chu, X. (2018). Cross-Trained Worker Assignment Problem in Cellular
Manufacturing System Using Swarm Intelligence Metaheuristics. Mathematical Problems in
Engineering, 2018 (1). 115

Yauch, C., & Hariyono, H. (2006). Job Rotation. In W. Karwowski (Ed.), International
Encyclopaedia of Ergonomics and Human Factors-3Volume Set. CRC Press. pp. 2204-2208.

25



Appendix1 Topiclist

Questionnaire QRM

Introduction (5 min)

Points to mention:

* Introducing the general research
* Informed consent file

e Structure of the interview

1 QRM perspective (10 min)
Points of interest: sociology of expectations

Q: Which waves of technological developments do you foresee in the upcoming years?

*  Wheredid you get the inspiration and information about this‘technological future?

* How doyouanticipate and navigate your company in this sea of technological
innovations?

* Which strategic considerations have been made over the last couple of years?

* Doesdigitalization (economy 4.0) make a focus on lead time more relevant/ easier/...)?

Q: What do you think about QRM?

* Whatis the relevance of shortening the lead time?/ how do you see the relevance of lead
time?

* How will the focus of customers on lead time have possible organizational implications?

* How doesyourorganization try to improve the lead time?

e Whatis theimpact of this focus on lead time on the organization?

* Whatis the role of technological innovations hereby?

2 Competences (10 min)

Q: What competences are needed in order to implement and execute QRM?

e Whathas changed in your organization for your employees because of the focus on QRM?

* Or:what doyou think will be the changes in your organization for your employees when
you start focusing on lead time?

* What (new) competences and skills are asked for, now there is a focus on QRM/ lead
time? < wat mij betreft een echte“employability” vraag. Als de vraag gefocust wordt op
‘implement QRM, past die prima. Dit dient van wel in de vraagstellen helder te zijn.

* Whatis the difference between layers within the organization?

3  Employability (10 min)
Q: What is the influence of QRM/ focus on lead time on the employability of the

employees?
Employability is about gaining and keeping work
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* Areemployees learning new (relevant) competences and/or skills? Which one?

* Areemployees more attractive for other organizations? How do you know?

* Whatis the difference in employability between layers within the organization?

* Whatdo you do with employees who are not willing/able to change/ learn the newly
needed competences and skills?

* How do secure (borgen) that the employees preserve the new competences and/or skills
forfuture employability?

4 Jobdesign and autonomy (10 min)

Q: What is the influence of QRM on (knowledge - see 3. Employability), information
and planning autonomy:

Information flows inside the organization:

* Towhatextent has QRM increased or decreased the need for different types of informa-
tion inside the organization?

* Do employees have access to the right information when they need it? Do you think QRM
has increased or decreased the availability of information?

Planning inside the organization and QRM:
e How hasyour planning changed since the implementation of QRM?
- Hasthere been a change in daily planning? How has this changed?
- Hasthere been a changeinlong-term planning inside the organization? How has this
changed?
- Did QRM have animpact on the flexibility of workers to shift tasks? How has this
changed?

5 Outro (5 min)

Points to mention:

v Thank you for your time and sharing your insights with me

Are there any topics/ feedback/critique you want to share?

Follow up (transcripts, email them for final approval, anonymity/privacy)
Other needs. What could Zuyd provide to support/improve the regional QRM
community?

L S SR Y
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Appendix 2 Respondents

R1:  Director, mechanical industry, 10-50 employees, Netherlands province of Limburg
R2: director, medical industry, so employees, Netherlands Limburg
R3:  Operations Manager, medical industry, so employees, Netherlands province of Limburg

R4: General Manager, manufacturing industry, 100 employees, Netherlands province of
Limburg

Rs:  Director, high-tech industry, 10-50 employees, Netherlands province of Limburg
R6:  Owner, metalworking industry, 10-50 employees, Belgium

Ry7.  Director, mechanical industry, 10-50 employees, Belgium

R8: Owner, metal industry, 50-100 employees, Belgium

R9: High-tech company director, manufacturing industry, 10-50 employees, Netherlands
province of Zuid-Holland

R10: Quality manager, company in water treatment technology, 100-150 employees,
Netherlands province of Zuid-Holland



