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Introduction to the proceedings of the USE2015 Conference

The papers in the proceedings are organised by the first author. The index is organised
alphabetically by first author of papers. The title of the contribution is written below the author(s) and
is hyperlinked to the paper (contribution = hyperlink).

Enjoy all the contributions presented at the USE2015 Conference. They have all contributed
to the conference theme: ‘A Healthy Working Life in a Healthy Business’.

Professor of Applied Sciences Dr. Harm van Lieshout

USE2015 Conference Organising Committee

Review process of abstracts, papers, special sessions and posters
for the USE 2015 conference

Abstracts for papers, special sessions and poster

An abstract for the paper/oral presentation was submitted to the USE 2015 Organising Committee.
The abstracts were then reviewed by one of the scholars in the organising committee. They were
either accepted (with or without comments); rejected; or rejected in this version with the possibility to
resubmit an improved abstract. Some abstracts for papers were rejected and advised to consider a
poster rather than a paper; vice versa, some poster proposals were accepted but the author was
invited to (also) consider submitting a paper

Papers in proceedings

Accepted paper proposals that were submitted did not go through an additional review process, but
were accepted and are included in the Proceedings. The Organising Committee did allow authors to
submit short papers for those Proceedings, if they had valid reasons to not submit a full paper.
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How good are health care companies at branding?
K.J. Alsem’, E.J. Kostelijk'

"Hanze University of Applied Sciences, Groningen, The Netherlands, k.j.alsem@pl.hanze.nl

Abstract. This study investigates whether the core values health care providers express are
distinctive. This is relevant since with increasing competition in health care, providers should be clear
in their branding towards all stakeholders. By means of a questionnaire, a sample of 141 health care
managers provided the core values of their organization. We aggregated these self-stated values in
11 main value dimensions. Two dimensions are dominantly used by care providers: ‘care and
affection' and 'functionality'. Since so many companies have comparable values whereas these
values are also typical ‘category dimensions’, our conclusion is that health care companies are not
good at differentiating on values.

1 Introduction
1.1 The care market in The Netherlands

In the Netherlands, health care is organized in a mixed social and competitive way. Everyone has
compulsory basic insurance, covering all the minimal necessary care services and expenses, such as
almost all (non-elective) delivered care in a hospital. Insurance companies negotiate with care
organizations about the volume and price of the care to be delivered in a year. So, there is limited
competition in the Dutch care market. However, care organisations are increasingly faced with free
market developments and increasing competition. For example, regulations for new entrants are
reduced, leading to new care suppliers. New small hospitals are started ('clinics'), focusing only on
specific services. Another development in care is the growth of available information on the internet.
Customers can find almost everything about certain diseases on the internet and they already feel like
an expert when they visit a doctor.

Due to these developments a market orientation including a well-developed branding strategy
is becoming increasingly important for care organizations.

1.2 Research question

An important key success factor for a company is to develop a strong brand (Keller, 2012). This means
that a company should choose a clear brand positioning, focusing on those brand values that lead to
unique and relevant brand associations. It is all about the mindset of customers, with the goal of
realizing a prominent, differentiated position in the customers' mind.

With increasing competition, branding is increasingly important for Dutch health care
organisations. However, branding and marketing is relatively new for care companies. Many care
companies attempt to be unique by mentioning their 'core brand values' in their communication, for
example on internet. However, based on subjective impressions we have the feeling that care
companies are not very successful in differentiating their brands. Especially the brand values
sometimes look quite generic, such as 'we care for you'.

Goal of our research project is to find out how good care companies are at branding. We

focus on the central brand values care companies use in their communication.
1.3 Structure of paper

Chapter 2 provides an in-depth discussion of values. The reason for this is that values play a crucial
role in branding. We end chapter 2 with a description of the Value Compass (Kostelijk, 2015,
forthcoming), which is used in this study as an analytical instrument. Chapter 3 contains the research
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design of this study. Chapter 4 describes the results and chapter 5 concludes this study with an
evaluation.

2 Literature

Consumers are looking for products or services that express what is important to them. If there is a
signal telling consumers which values are implied by the product, it will help them to choose. A
brand, and the image associated with the brand, can perform this signalling function. A brand with
clearly defined values will attract those people who are motivated by these values. For instance, a
young family shops at IKEA, if they are convinced that IKEA represents the modern yet cosy living
that they desire. The brand IKEA signals the values represented by the IKEA brand, and tells
consumers what they can expect in the store.

Brand management wishes to convince the target group that the brand represents certain
values, preferably those values that are important for their target group. If brand management is
successful, then they make their target group believe that the brand actually contains those values.
This implies what has been labelled self-congruence (Sirgy, 1982) (Kressman, et al., 2006):
consumers try to find a match between their self-image and the image of the brand. When brand
management wishes to connect certain values to the brand, then this matching principle also applies:
value congruence, a match between the values proposed by the brand and the values of the
customer, results in a stronger relation between the customer and the brand (Kostelijk, 2015,
forthcoming).

If consumers mirror their own values when interpreting brand values, then it makes sense to
gain more insight into consumer values. Psychological research has shown that values are organized
as a coherent structure, a value system, in which each value provides a different choice motivation
(Schwartz, 1992, 2006). Within this value system, different types of values can be identified. Each of
these value types represents values whose meaning match with the corresponding value type. The
value types that were defined by Schwartz are mentioned in table 1. In this table, the values that
characterize the value type are presented in the last column.

Schwartz emphasized the dynamic aspect of his value system: the interrelations between values. A
key aspect in this value system is the assumption that some values reinforce each other, while other
values have a conflicting impact on choice behaviour. Behaviour is a trade-off of these compatible
and conflicting values. For example, an individual who values power likely also favours compatible
values like leadership or other values emphasizing the possibility to have influence over another
person. Equality, on the other hand does not agree with having power and is likely to be a conflicting
value. The conflicts and compatibilities among value types were found to constitute universal
interrelations (Schwartz, 1994). Schwartz (1992) suggested that two motivational dimensions
structure the value system:

1. Self-enhancement versus self-transcendence: the conflict between values with a primary focus
on the pursuit of the individual interest and the values focusing on the well-being and interest
of others.

2. Openness to change versus conservation. This dimension focuses on the contrast between
people’s motivation to follow their own intellectual and emotional interests in unpredictable
and uncertain directions, versus the motivation to preserve the status quo and the certainty it
provides in relationships with close others, institutions and traditions.
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Table 1 The value types of the Schwartz Value System.

Value type

Defining goal

Corresponding value items

Self-direction

Stimulation

Hedonism
Achievement

Power

Security

Conformity

Tradition

Benevolence

Universalism

independent thought and action — choosing,
creating, exploring

Values of this value type derive from the need for
variety and stimulation in order to maintain an
optimal level of stimulation. The defining goal of
this value type: excitement, novelty, challenge in
life

Pleasure or sensuous gratification for oneself

Personal success through demonstrating
competence according to social standards

Attainment of social status and prestige, and
control or dominance over people and resources

Safety, harmony, and stability of society, of
relationships and of self

Restraint of actions, inclinations, and impulses
likely to upset or harm others and violate social
expectations or norms

Respect, commitment and acceptance of the
customs and ideas that one’s culture or religion
provides

Preserving and enhancing the welfare of those
with whom one is in frequent personal contact
(the ’in-group’)

Understanding, appreciation, tolerance and
protection for the welfare of all people and for
nature. Two distinct values are present: social
concerns, and concerns with nature

Creativity, freedom, choosing own
goals, curious, independent

A varied life, an exciting life, daring

Pleasure, enjoying life

Ambitious,  successful,
influential

Authority, wealth, social power

capable,

Social order, family security, national
security, clean, reciprocation of
favours

Obedient, self-discipline, politeness,
honouring parents and elders

Respect for tradition, humble, devout,
accepting my portion in life

Helpful, honest, forgiving,
responsible, true friendship, mature
love

Broad-minded, social justice,
equality, world at peace, world of
beauty, unity with nature, wisdom,
protecting the environment

Schwartz (1992) demonstrated that the dynamic relations among values result in a circular structure
organized along these two central dimensions. This circular arrangement is a motivational continuum:
the closer values are located in this circular arrangement, the more similar their underlying

motivations.

If values motivate behaviour then we can expect values to guide consumer behavior as well.
A limited number of recent studies used Schwartz’s model to assess the impact of values on brand
preferences and brand loyalty (Torelli, Ozsomer, Carvalho, Tat Keah, & Maehle, 2012) (Zhang &
Bloemer, 2008). Using Schwartz’s value system, however, has a limitation. In the survey used by
Schwartz, individuals were asked to rate the importance of values “as a guiding principle in MY life”
(Schwartz, 1992, p. 17). In this way of asking, there is no reference to any particular situation. The
hidden assumption is that the importance of values does not depend on the context. A number of
studies, however, showed that values only affect behaviour if they are activated, and activation is
situation-specific (Verplanken & Holland, 2002) (Verplanken, Trafimow, Khusid, Holland, & Steentjes,

20009).

A consumer choice context, such as the choice between which brands to buy, or the hospital
someone would prefer to go to, is a specific context. In this specific choice situation, the importance
of values is not necessarily the same as their importance as guiding principle in life in general.
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Consequently, we might expect that not all Schwartz’s values are equally important to consumer

choice, and thus not equally applicable to brand values. Research on consumer choice has shown,
that certain values indeed become more prominent in consumer decision making, whereas other
values are less relevant (Kostelijk 2015).

The structure of the value system that consumers apply when making decisions follows the
principle of conflicts and compatibilities as found by Schwarz. The consumer value system, to which
we will further refer as the Value Compass (Kostelijk, 2015, forthcoming), is organized as a value
system in which certain values reinforce each other, whereas other values conflict with each other. All
consumer values fit this structure, but people differ in the importance they give to certain values.
Consumer values were found to be organized by two motivational dimensions (Kostelijk, 2015,
forthcoming):

e Promotion of self-interests versus Care for others. This dimension represents values
motivating people to promote their own personal interests or to make a difference with
others, as opposed to values motivating choices aimed at living in harmony with others,
caring for others, and taking care of others.

e Fun versus Function. This dimension represents values motivating people to improve their
quality of life by making hedonic choices, as opposed to values motivating them to make
utilitarian (functional) choices.

Within each dimension, different types of values can be identified. The fun-dimension is represented
by the value types enjoying life and stimulation, the opposing function-dimension by functionality and
achievement. Self-interests are pursued by values related to prestige and beauty, whereas care for
others is connected to safety, honesty, social responsibility, affection, and intimacy. Figure 1 gives a
schematic representation of the Value Compass.

The Value Compass represents consumer motivations. We can imagine, for instance, that
some consumers give higher priority to hedonic motivations, whereas others might be more
concerned with prestige or status. Kostelijk’s research (2015, forthcoming) also showed that
consumers interpret brand values according to a structure similar to the structure of their own value
system. In other words, consumers interpret the brand value system as if it were a human value
system, and the Value Compass can be used to represent consumer values as well as brand values.
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Fig. 1 Schematic representation of the Value Compass.

3 Research design

Main goal of the empirical research is to find out what brand values care organisations choose. We
sent a questionnaire to a large LinkedIn group of 20,000 people working in care ("Dutch Health
Network"). The most relevant part of this questionnaire started with: "Now we will ask you some
questions about the core values of your organisation. This is about the values you want to express to
your stakeholders, such as clients and the referrer/general practitioner.". Then we asked: "Did your
organisation formulate such core values? And if yes, what are the core values your organisation want
to express?".

When we received the questionnaires, many appeared to be filled in by consultants, not
working at a care provider. We deleted these respondents. In the end, 161 managers of care
providers returned the questionnaire. All care sectors were represented in the sample (table 2).

So, the managers had to fill in the open question about their core values. Many respondents
came up with one or a few words representing these values (such as 'professional’, 'innovative',
'reliable'), but some respondents responded with long sentences.

We interpreted the words/sentences by first ascertaining whether real values were
mentioned. Twenty respondents provided answers that could not be related to values. We left these
out.
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Table 2 Sample of care providers in this study

Domain n %
Hospitals 37 23,0%
Home care 36 22,3%
Mental health care 23 14,3%
Care for the elderly 20 12,4%
Care for the disabled 17 10,5%
Primary care (e.g. general 12 7,5%

practitioners, physical therapists)

Child and youth care 8 5,0%
Welfare 8 5,0%
Total 161 100%

From the respondents who came up with value-related sentences, we summarized their texts
in one-word values. This resulted in a total of 438 different core values. So, health care providers in
our sample have a mean of 3.1 core values. Then we computed the frequency of the values
mentioned. Finally we categorized the values using the so-called Value Compass: a model
comprising of 11 dimensions companies can use to choose values (Kostelijk, expected 2015).
Example: one of these dimensions is 'achievement'. The following values mentioned by the
respondents were categorized among achievement: innovative, renewing, proactive, always better,
entrepeneurial, dynamic, original, pioneering, result-oriented.

4, Results
Table 3 shows the values most frequently mentioned in health care. These are the values the

managers mentioned themselves. These 10 values represent almost half (47.5%) of all values
mentioned in the sample. The most popular value is 'professional’.
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Table 3 The ten most frequently mentioned values

Value Number of times
mentioned

Professional, competent 45
Client-oriented 28
Reliable 26
Individual control, autonomy 20
Involvement 18
Close, nearby 17
Respect 17
Quiality 12
Innovative 11
Together 11
Total 208

Table 4 provides an overview of the value dimensions in health care. The difference between Tables 3
and 4 is that in Table 4 some values are aggregated into a value dimension according to the Value
Compass. For instance, the values professional and quality from Table 3 were both categorized
among 'functionality’. And the values client-oriented and involvement are both part of 'care and
affection'.
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Table 4 Core values in Dutch health care

Value dimension Number of care
providers using one
or more core values

in this dimension

%

Care and affection 97 68.8%
Functionality 84 59.6%
Honesty 39 27.7%
Achievement 35 24.8%
Intimacy 26 18.4%
Stimulation 24 17.0%
Safety 19 18.5%
Joy 15 10.6%
Prestige 14  9.9%
Social responsibility 7  50%
Beauty - 0.0%
Total 141 -

From our analysis it appears that two value dimensions are dominant in health care branding:
‘care/affection' and 'functionality/professional’, used by respectively 70 and 60% of the health care
organisations. Other value dimensions are less frequently used. Honesty (and transparency) is a
relevant core value for 28% in our sample, achievement (including innovation) is mentioned by 25%
of the care providers. On the other hand, beauty and social responsibility are hardly used in health

care.
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5 Conclusions

The main research question was to what extent core values in health care are differentiating. Using
the Value Compass we analysed the self-stated core values of a sample of 141 different care
providers.

Our main conclusion is that the brand values chosen in health care are not very distinctive.
Two dimensions are very popular. The first is 'care and affection’, related to attention to the
client/customer. Almost 70% of the care providers in our sample chose this dimension. The second
popular dimension is 'functionality', related to professional and competent, used by almost 60% of
the care providers.

The most popular dimension in our sample (care and affection) is by definition a 'category
value' in care. Care is about care. But also mentioning that 'this hospital is professional and that our
specialists are experts' looks quite redundant in the sense that customers always expect a hospital to
be professional.

So, most care companies state the obvious by emphasizing that they provide high quality
care, without profiling their ‘brand’ with a contents that differentiate them from other providers. This
leads to the conclusion that care companies are not good at branding.

A recommendation is that care companies should improve their branding by choosing and
formulating distinctive brand values more carefully.
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Abstract. With globalization, dangerous industries established in developing countries affect these
countries' workers' health negatively. Similarly, the costs result from work accidents and occupational
diseases lead to huge losses in terms of national economy. Within these two cases, the concept of
work-related health problems arises. Work-related health problems are one of the most important
problems of people who are economically active (employed) in order to generate income or to
contribute household income during the reference period or during a particular period of their life as
paid, regular or casual worker, for their own account, unpaid family worker, or the employer. Countries,
determine the standards that should be considered as work-related health problems according to their
conditions. In Turkey, occupational diseases’ classification is made in the Social Security Health
Procedures Code. In this context; occupational health and safety right is a right arising from the nature
of social state that constitutes an important step in the realization of the occupational health and safety
regulations, and right to life and health. Therefore; countries must implement the necessary sanctions
on issues like the creation of laws and regulations in terms of social responsibility; preservation of
nature and the environment, prevention of the exploitation of workers and prevention of child labor. In
this way, businesses know clearly and notably what is expected from them. Thus they can attempt to
go a step further forward in the direction of business line. As in all over the world, in Turkey
inadequacies and issues in working life can also cause occupational accidents and work-related health
problems. 99% of the working places in Turkey consist of business which employ less than 250
employees, 84% of employees are hired in these working places[1]. The noteworthy case is that work
accidents still occur in these working places. As it can be understood from these data, occupational
accidents are common in all sectors in Turkey, regardless of the distinction large or small business,
public or private sector, but compared with other sectors, number of accidents, the accident frequency
rate, accident severity rate, death and the high injury rate is high in construction, mining and metal
industries. It can be said mining, metals and construction sectors are almost in a race in terms of
occupational accidents. In 2011, 570 workers in the construction sector, 119 workers in the mining
sector, 129 in the metal sector and 34 workers in the textile sector lost their lives. In 2012, 256 workers
in the construction sector, 44 workers in the mining sector, and 48 workers in the metal sector lost their
lives. In 2014, it was reported that 301 workers died only in mining accident in Soma[2]. Meanwhile,
the highest number of fatal occupational accidents with 781 people in 2009 appears in "unknown"
category and that reveals serious shortcomings in the SGK datal2]. Particularly, such fatal accidents
occurring recently have increased the importance of the necessary legal measures that should be
taken. In order to eliminate this kind of problems in Turkey "Occupational Health and Safety Law" was
enacted on 1 January 2013. Through this law, the protection of workers' health from hazards in the
workplace and encounter of workers' a problem arising from the workplace is tried to avoid. That work
is not only limited to the protection of workers from risks in the workplace, it also aims to protect the
health of employees as a whole person. In other words, it is aimed to build occupational health and
safety awareness and culture. In this study, the legal provisions of occupational health and safety laws
being applied in Turkey have been discussed in the framework of research findings, on the other hand
the importance of the legal provisions and research topic is highlighted.
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Introduction

Occupational health and safety is a basic human right. In Turkey, to put this right into practice, to
ensure occupational health and safety in the work place, to improve existing health and safety
conditions, and to regulate the duties, powers, responsibilities, rights and obligations of employers and
employees, 'Occupational Health and Safety Law' was enacted on 1 January 2013.

6331 numbered Occupational Health and Safety Act is applied to all businesses and workplaces
regardless of public and private sector distinction, and it is applied to all employers and employees of
these businesses, including apprentices and trainees regardless of activity and the number of workers,
and with this law[3], European Union accreditation has been achieved in terms of occupational health
and safety.

The Important Points of Occupational Health and Safety Law

eHealth and safety is important to every employee;
Law, regardless of the humber of employees and workplace, covers all public and private sector
employees without exception. To this end, the preparation of healthy and safe working environment in
all workplaces will be provided.
oClear of procedure, preventive approach is in the foreground;
Thanks to risk assessment report, a clear of procedure, general prevention policy is implemented, and
in this way, safety and health measures for employees are ensured at the most basic point.
eBusinesses are classified according to the hazard class;
Workplaces should be classified according to hazard class of which they are in, such as less
dangerous, dangerous and very dangerous, and then respectively;
Should do risk analysis,
Prepare the emergency action plan,
Should complete employees' education,
Should complete measurement and inspection processes,
Employees must appoint representatives among themselves and,
In the workplace, the Occupational Health and Safety Committee should be created.
-Occupatlonal safety specialists and occupational physicians are assigned in all workplaces;
Employers must assign an occupational safety specialist which has specialties that stated in the Article
6, 7 and 8 of Law No. 6331, an occupational physician and other health care providers in the
workplace[4]. Occupational safety experts are classified into A, B, C in the law. According to the laws
and regulations, the employers are responsible to do the followings according to hazard classes:
1. Class A in very dangerous workplaces,

ook wh -

2. Class B in dangerous workplaces and

3. In establishments with less danger, an occupational safety security specialist with Class C
certificate and occupational physician are required to be found.

oAll businesses are required to create a joint health and safety units.
Employers, responsible for maintaining the continuity of occupational health and safety must have
occupational physicians and occupational safety specialist and as they can fulfill these needs by
occupational physicians and occupational safety specialist who work for them, they can also get
service from the joint health and safety units companies.

oState support is provided to businesses in the field of occupational health and safety.
Dangerous and very dangerous classified establishments with fewer than 10 employees are financially
supported by Ministry to fulfill occupational health and safety services and less dangerous classified
establishments that employ fewer than 10 people get this support with the council of ministers'
decision.

eRisk Analysis is held mandatory.
Employers have to keep up to date risk assessment studies constantly to ensure control, analysis,
research and improvement about working environment.

sEmployee health screening done periodically, work accidents and occupational diseases are

recorded by the Social Security Administration.
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Determination and record keeping procedures of employees' existing, risky, and subsequent health-
related conditions are performed under the Social Security Administration control.
eBusinesses are obliged to prepare an emergency plan in advance for emergencies.
Accident prevention policy or safety report is required from large industrial workplaces before starting
to work.
*By giving occupational health and safety training to all employees, employee contributions to
occupational health and safety is ensured through trade unions and employee representatives.
Employees are informed and receive training in occupational health and safety, this informing is
constantly updated so that employees' more active involvement about the work health and safety is
enabled.
eOccupational Health and Safety Committees has been formed in enterprises with fifty or more
employees.
Occupational health and safety committees have been formed in businesses which last more than six
months and have fifty or more employees and the employer is obliged to apply the rules in accordance
with the legislation taken by the board.
sEmployees have the right to refrain from working until the necessary measures taken.
With law, employees can use their right to refrain from working until the necessary measures are
obtained, and benefit from all material and moral rights during the time he refrains from working.

Conclusion

In this study, 'Occupational Health and Safety Law' articles have been discussed in the framework of
the research findings, the importance of law and research are highlighted.

The law in question is important from the point of addressing the Occupational Health and Safety in
Turkey for the first time as an independent issue.

Published in the Official Gazette No. 28339 and entered into force on 01 January 2013 [2], 6331
numbered 'Occupational Health and Safety Law' is based on measures to be taken for the prevention
of occupational accidents and occupational diseases. Through this law, although employers assume
full responsibility, current situation of the establishments have been forced to constantly improve and
the rights and responsibilities of all employees are arranged in parallel with the implementations in the
European Union[5].

To implement the law in a healthy way and as a result of to prevent work-related accidents or
occupational diseases, adoption and implementation of law by all individuals covered by the law will
prevent big material and moral losses
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Start Clear! Healthy hands and beauty

A. Antes', R. Hosemann'
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Abstract. Hairdresser students often have problems with their skin from the beginning of their
occupational life. No other profession starts so early with skin problems, no other profession is so often
affected with skin problems during active professional life. This is the reason why the AUVA started
this project with emphasis on vocational schools influencing the SMEs by knowledge and attitude. We
take a three step action (schools/apprentices/barber shops).This project will be running another year
so we can only present preliminary results or trends. University of Vienna, Department of Psychology
accompanies the project and develops a tool in a modular assembly system. Elements of this system
can also be used in later projects.

1 Introduction

As mentioned above hairdressers are professionals at special concern because of their skin problems.
Many of them leave their profession during school time because of their occupational skin disease. The
AUVA has to give compensation and to care and pay for occupational re-training. If the problem arises
in the beginning the measures should also start in the beginning of occupational life (“Safe Start “)
We stressed on schools and teachers. We arranged workshops for teachers and provided materials
for their theory lessons (power point, folders, poster and film).We provided materials for practical
demonstrations :“Dermalite”- System for checking how you have applied the skin protection cream /
the sugar cube experiment to demonstrate how a proper skin protection cream works / games from
Safehair 2.0 (an European Initiative for the hair dressing sector).All Austrian hairdressing schools are
provided with protection creams, skin care and nitrile gloves for the next 3 years.

Hairdresser students are supplied with a starter package (scissors, combs, skin protection , gloves
and information and hints on skin care in a stylish bag.

Barber shops can apply for a cost-free support on all questions concerning occupational safety and
health by AUVA Sicher (a daughter of AUVA).Support for risk assessment in barber shops and other
information is provided by www.eval.at and www.auva.at/service and www.auva.at/hautschutz

2 Figures

We covered all 14 schools and 110 teachers in all regions of Austria and all students in these 2 years.
We covered social partners in this sector. We informed the Austrian labour inspection, they have a
focus on barber shops this year. AUVA Sicher also tries to cover the barber shops (AUVA Sicher works
on demand of the shop owners only, owners have to apply for AUVA Sicher). We also try to reach the
owners on events like openings, exhibitions and evening for guilds, also the big traders in this sector.

3 Preliminary results

SMEs are difficult partners concerning ongoing servicing although support service is for free.
Considering these circumstances a coverage of more than two third of possible shops is a good result.
The usefulness of AUVA and AUVA Sicher is clear to those persons who came in contact with us. Using
gloves for some operations is obligatory since e a new law (“personal Protection”) and step by step
shop owners try to fulfil this obligation. A crucial point will be to provide nitrile gloves in an easy way
by some well-known traders.

The number of reports (occupational disease) increased (people are more attentive), but the number
of occupational re-trainings decreased (skin diseases are treated in an earlier stage). A side effect is
getting to know a whole branch and all actors in this sector. The contact to schools and guilds is very

good.
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The first result from the evaluation group is amazing simply: ask peer groups what they would like to
get or to have. Students and shop owners (each group separated from the other) want to know more
about occupational diseases and how to prevent them. Occupational physicians want to have more

such projects with practical procedures and materials. Teachers want to keep contact with us.

This project ends in summer 2016, the following months are provided for a detailed evaluation. The
costs of the project will pay when we can avoid 15 re-trainiings in 3 years compared to the last 3
years before starting the project.
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Abstract. Many new eHealth products have been developed, but few reach widespread adoption
within healthcare organisations. Literature mentions bottlenecks for the acceptance of new technology
in the healthcare industry, such as insufficient attention for change management and reluctant
acceptance by intended users. In this paper, we argue that Agile software development is a valid
change approach and is applicable in eHealth innovation projects. We compared Scrum with Kotter’s
eight step model of change (1995) and verified the theoretical findings with a case study where an
innovative eHealth application was developed to support the care for persons with mental disability.
We found support for our proposition that Agile practices support an emerging change process as
required for the innovative nature of eHealth projects and lead to increased user acceptance. Agile
practices especially facilitate co-creation and increase user self-efficacy but they do not automatically
create a sense of urgency nor the management support needed to sustain the change.

1 Introduction

The healthcare sector is a challenging field for innovation, with many innovations never achieving
large scale adoption (Heeks, 2006; Kaplan & Harris-Salamone, 2009). Innovative ideas are often
developed as proof-of-concepts but do not lead to a lasting change within the organisations
involved. With the ever increasing pressure on healthcare budgets, the growing demand for care and
the shortage of available staff, there is clearly a need to improve the success ratio of these innovation
projects.

Innovation projects tend to require radical changes in organizations and demand many changes of
individuals in the organizations. For an innovation to succeed, a variety of factors must be
addressed. Critical success factors for innovation in healthcare include technology, user acceptance,
financing and legislation (Kaplan & Harris-Salamone, 2009; Broens et al., 2007). Since healthcare
innovations invariably imply change for the intended user, explicit attention for managing the change
is necessary.

In this paper, we focus on change management as a success factor for eHealth innovation projects.
Change management covers the actions that should lead to higher organizational acceptance of the
developed innovations.

The idea for this article rose while participating in an innovation project in which an expert system
was developed for supporting healthcare workers caring for people with intellectual disability. An
Agile software development method was chosen to develop the eHealth innovation together with
intended users. While the project’s goal was to develop a system, the Agile method turned out to be
a strong facilitator of the change process. Prahalad and Ramaswamy (2004) have argued that the
creation of customer value should involve collaboration between the innovators and prospective
users in a development process that essentially becomes a process of co-creation. Our approach led
to such a form of co-creation.
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The goal of this paper is to show that Agile software development methods are a working change
approach in eHealth innovation projects. We compare Agile practices with the change management
approach of Kotter (1995) and validate the theoretical comparison through a case study.

In the remainder of this paper, we first define the concepts of this per: eHealth innovation projects
and fitting change management approaches for such projects. Then we briefly describe relevant
practices of Agile approaches and compare the Agile method Scrum with Kotter’'s eight step model
of change. In Section 3 we describe our methodology and present our case and in section 4 contains
the results of the validation of our comparison. In section 5 we discuss the effects of Scrum as a
change approach and we finish this paper with conclusions, limitations and suggestions for further
research.

2 Agile development as a change approach in eHealth Innovation projects

In this section we describe the characteristics of typical eHealth innovation projects. We then look
into change management approaches for eHealth. Then we describe relevant Agile development
practices and come to our proposition where we compare Kotter’s (1995) model to the Agile practies
as an approach for eHealth innovation projects.

2.1. eHealth Innovation projects

Healthcare organizations face a number of challenges that force them to change: increasing pressure
on budgets, a growing demand for care and an increasingly tighter job market. The healthcare sector
has a number of specific complicating characteristics for innovations, such as a wide range of roles,
responsibilities and disciplines, complicated legislation and regulations involved, highly disciplined
professionals who are trained to follow protocol, and the costs in case of failure (LeTourneau, 2004).

As a consequence, innovation projects in eHealth typically are of transformational nature, where the
technology to be implemented sometimes is new to the sector, but at least new to the organization
where it is developed and implemented (Garcia & Cantalone, 2002). In most eHealth innovation
projects the outcomes are not exactly known when the projects are initiated so they are of emergent
nature. Usually a system software product is developed that needs to fit with the actual work
practice. In recent years a number of papers have focused on the importance of end-user
involvement when developing healthcare innovations (Nies & Pelayo, 2010; Scandurra, Hagglund &
Koch, 2008; Teixeira, Ferreira & Santos 2012). Some have even gone so far as to call users
heterogeneous engineers (Roed & Ellingsen 2011).

2.2 Change management approaches

According to Garcia and Cantalone (2002), innovations range from new to the world to new to a
specific organization. All innovations usually require major changes for individuals in organizations.
The implementation of new ways of working requires people to explore previously unknown ways of
working and adopt these as their new day-to-day standards. Changes like these do not come easily,
but need to be supported by a deliberate process of change management. Because we focus this
paper on the intersection of healthcare, change management and informatics, we will use the
definition of change management by Lorenzi (2003); “the process of assisting individuals and
organizations in passing from an old way of doing things to a new way of doing things”.

There are two main approaches in change management literature: planned and emergent change
(Burnes, 2009; Palmer, Dunford & Akin 2008). Planned change approaches describe a clearly defined
goal, are top-down and use strict control mechanisms such as project management. Emergent
change approaches describe a bottom-up process of interaction that leads to change. Although
often positioned as opposing approaches, some consider the combination of both approaches the
best road to achieve organizational change. Two examples of this complementary approach are

Understanding Small Enterprises (USE)2015 Conference Proceedings 26



Understanding Small Enterprises (USE) Conference 2015 — PROCEEDINGS
‘A Healthy Working Life in a Healthy Business’
21 - 23 October 2015 | Groningen,
The Netherlands | www.useconference.com

Kanter et al.’s (1992) bold strokes and long marches and Beer and Nohria ‘s (2000) theory E and
theory O. Based on a complementary approach both Kanter et al. (1992) and Kotter (1995) developed
a generic plan to facilitate emergent change. Kotter’s (1995) generic plan, the eight steps (table 1), is
a widely recognized approach.

Table 1: Kotter's 8-step model

Creating a climate for change

1. Develop a sense of urgency

2. Building a guiding team

3. Creating a vision

Engaging and enabling the entire organisation
4. Communicating for buy-in

5. Empowering others to act on vision

6. Creating short term wins

Implementing and Sustaining the Change

7. Consolidating and producing more change
8. Institutionalize new approaches

Organizational change requires individual change. In research on organizational change, resistance to
change is seen as one of the main causes that change does not “stick” (Kotter, 1995; Kanter, Stein &
Jick, 1992; Beer & Nohria, 2000). Resistance to change can be reduced by enhancing readiness for
change. Holt et al. (2007) and Rafferty & Simons (2006) found that self-efficacy and management
support are important factors that enhance readiness for change. Self-efficacy is facilitated by end-
user involvement or co-creation, as project outcomes that are co-created better fulfil the user’s
needs (Prahalad & Ramaswamy, 2004). Also the opportunity to experiment with new ways of working
while creating a system adds to individuals’ belief in their own capacity (Rafferty & Simons, 2006).

23 Agile software development in eHealth

In software development, the last decade has seen the rapid rise of Agile methods. United through
the formulation of the underlying values in the Agile Manifesto (Beedle et al., 2001) these methods
approach the development of software projects in an iterative, interactive, and exploratory fashion.
The approach is iterative in the sense that new working functionality is produced in iterations, each
delivering fairly small increments. The approach is interactive in the sense that customer
representatives, for example the intended users, get actively involved in evaluating the previous
iteration and in planning the contents of the next iteration. The approach is also explorative, meaning
that the full specification only emerges as the consequence of subsequently planned iterations.

With regard to the Agile methods in eHealth a number of papers have been written. Offenbeek (1996)
proposes the applicability of interactive and iterative methods in situations with a high resistance
potential, to which we categorize healthcare. Krause and de Lusignan (2010) state that, from the
point of usability of clinical applications, Agile techniques are more appropriate than processes that
separate developers from users, and test products against theoretical assurance models. Kitzmiller
(2006) presents the Agile approach as an improvement and evolution over the traditional plan-driven
approach. For a general academic overview in Agile methods we refer to Dyba and Dingsgyr (2008)
ans Lee and Xia (2010). Since Agile methods are an actively developing field, there is a continuous
need for more rigorous studies (Lee & Xia, 2010; Abrahamsson, Conboy & Wang, 2009).

Currently Scum is the most widely used Agile method (Version One 2010). Scrum emphasizes the
project management aspects of projects where it is difficult to know the full specification of the
desired end product at the beginning of the project and therefore impossible to plan everything at the
start of the process. Central to the method are a number of practices, such working with a list or
backlog of prioritized workitems, short cycles that lead to demonstrable products and an adaptable
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planning whereby a self-organising team continuously inspects and adapts its own progress
(see Fig. 1). For a full description of Scrum we refer to Schwaber and Beedle (Schwaber & Beedle,
2002).

Fig. 1: Scrum process, from Lakeworks; Scrum Process; WikiMedia Commons; 9 Jan 2009; Web; 20
May 2012

2.4 Development of the proposition

Considering the previous paragraphs it is clear that approaches for eHealth innovation projects must
support the innovative nature of the projects, ensure management support, increase user self-
efficacy as a basis for increased user acceptance and allow for emergence (Burnes, 2004). Building
on these characteristics we chose Kotter’s eight steps (1995) as the change management approach
for this study, because it supports emergent change and focuses on management support and
organizational involvement. From a software development perspective, the Agile methods have been
specifically tailored for projects that are innovative, have uncertain outcomes and require user-
involvement. To operationalize Agile we chose Scrum. Scrum is one of the most widely used Agile
methods in this time period and as such also the logical choice for the development approach in our
case study.

In this section we compare the Scrum practices with the eight steps of Kotter’'s model and describe
how they theoretically match, represented in the overview in table 2.

The first phase in Kotter’'s model (steps 1-3) aim at developing a climate for change. Scrum practices
do not specifically support these. The sense of urgency, step 1, that is needed to start the actual
eHealth project is not part of the Scum practices, but once a project has been started several Scrum
practices support maintaining the sense of urgency. The basis of Scrum is a prioritized list, called the
product backlog, and projects start with the stakeholders collaboratively translating the initial vision
into finer grained items that are put into the backlog. This backlog then has to be prioritized through
consensus of the stakeholders. The act of actively working on the specification of the project
deliverables and prioritizing as a team, combined with the knowledge that the first results will be
delivered in a short period of time, contributes to a sense of urgency. This sense of urgency is
maintained by repeating sprintdemos and sprintplannings, a typical sprintlength being somewhere
between two to four weeks.
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Kotter’s step 2 describes the need for a guiding team. In Scum, the sprintdemos and sprintplannings
offer a natural opportunity for the stakeholders within the healthcare organization to meet. They can
collectively witness progress, reflect on the impact of the eHealth application on their working
practices, voice objections encountered in their departments, suggest improvements and adjust
priorities. Formally the Product Owner has the final say, but he or she tries to achieve consensus
between the stakeholders. This group of stakeholders become ambassadors of the new product and
guide the necessary changes in the organization until the next sprintdemo. One aspect of the guiding
team, enough organizational power, is not specifically addressed by Scrum, although the product
owner is likely to be the person providing the organizational power.

Kotter’s step 3, the creation of a vision is supported in Scrum through the development and
maintenance of the product backlog during the sprintplanning meetings. The product backlog
essentially becomes the description of the product and allows a vision to emerge. During the
springplanning, sprintgoals are formulated to summarize the results of every sprint. Finally, the
emerging vision is strengthened by the practice of incremental realization through working
deliverables, demonstrated at the end of each sprint.

The next phase in Kotter’s model, step 4, is engaging and enabling the entire organisation. This step
is about communication and that is a central principle in Agile methods. The progress that is
demonstrated through a working product at the end of every sprint, has a powerful communication
effect on the organisation involved. It is good practice to make the sprint demo open for a broader
audience, appealing to all interested. Stakeholders can actively participate in the ongoing process of
change rather than be confronted with the facts afterwards, adding to buy-in. The guiding team can
also take the working deliverables and demonstrate them in their department. If the need for
additional demonstration material is felt, Scrum allows for the priorities to be adapted as the need
arises during the project.

Kotter’s step 5 is the empowerment to act on the vision and is supported by Scrum in several ways.
Part of the process is to regularly inspect which impediments are holding the project back. Having an
early working version of the eHealth innovation helps in signaling these obstacles. Obstacles of a
technical nature can be entered into the product backlog and prioritized be solved as quickly as
needed. Obstacles of an organizational nature are typically tackled by the guiding team following a
sprintdemo. The periodic nature of sprints forces the problem owners to fulfill their designated tasks
quickly. The same argument holds for step 6, the creation of short term wins. Opportunities for
interesting functionality or other uses of the eHealth system can be taken by the Product Owner into
the adaptable planning.

How well Scrum supports Kotter’s final phase, step 7 and 8 of implementing and sustaining the
change depends on whether Scrum is still applied at that time or not. If Scrum is still in operation,
then the above benefits are still in effect. In practice an often encountered scenario is that Steps 7
and 8 are disconnected from the development phase, sometimes due to the time needed to evaluate
a pilot system or time needed to take decisions or change policy. Then the momentum for change
that was gained during the Agile development phase is lost. A common issue in practice is that Agile
development practices require strong discipline during execution, which work well under pressure.
When the pressure is off, other priorities often intervene and the practices dilute.

Based on the above we conclude that Scrum practices to a large extent can be compared with
Kotter’s eight steps (1995). Strong points of the Scum practices are the development and
maintenance of a sense of urgency and a climate of change once a project is underway. Scrum
practices force management involvement and effectively result in co-creation of the emerging
product. These practices increase user self-efficacy and management support, two important
enhancers of readiness for change. Whether Scrum practices support the third phase of Kotter’s
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eight steps (implementing and sustaining the change) will depend on the chosen project approach. If
this phase is disconnected from the development phase there is a real danger that the momentum
created through Scrum during the pilot project will be lost.

Table 2: Mapping of Scrum as a change approach according to Kotter’s eight steps

Kotter | Supported through Scum practice
Creating a climate for change
Develop a sense of urgency Once the initial sense of urgency has been

created and a project has been started:
Periodic sprints, including sprint planning
and sprintdemo’s

Specification and prioritisation of product
backlog by stakeholders

Building a guiding team Product owner role
Sprint planning meeting
Sprintdemo

Creating a vision Initial product backlog

Revisions of product backlog

Sprint planning meetings

Sprintdemo’s

Working product after every sprint

Engaging and enabling the entire organisation

Communicating for buy-in Working product after every sprint

Gathering feedback during sprintdemo’s

Possibility to prioritise demonstration items

Emphasis on visibility of progress

Empowering others to act on vision Inspect for impediments

Periodic sprints + Prioritisation backlog

Working product after every sprint

Creating short term wins Input through product owner

Periodic sprints + Prioritisation backlog
Working product after every sprint
visualizing progress

Implementing and Sustaining the Change

Consolidating and producing more When Scrum is still the project approach:
change Periodic sprints
Prioritised product backlog
Institutionalize new approaches n.a.

We mapped Scrum practices on Kotter’s eight steps (table 2) and conclude that where Kotter
describes the outcomes to be achieved with each step, Scrum practices effectively provide a working
method on how to achieve the desired outcomes. The only step that is not automatically supported
by Scrum is Kotter’s stap 8, institutionalize the change. This stands to reason, because Scrum is a
development approach and not an implementation approach. In the following section we present our
case study to validate this proposition.
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3 Case study: developing an Intelligent Monitoring System

In this section, we describe our case study to validate our proposition. The case is a project in which
we developed an intelligent monitoring system to support the care for persons with intellectual
disability living semi-autonomously. First, we describe the methods used for the case study. Then we
give a brief description of the setting and scope of the project. We show how the Scrum method was
used during the development of the monitoring system. Finally we present how the process and
impact were perceived by a set of stakeholders, i.e. the users and the management of the healthcare
institution, to indicate to which extent the Agile approach supported change management and which
Agile practices were deemed to have the most impact.

3.1 Methodology

The case research methodology was chosen for this study in order to be able to collect rich
descriptive data from a case available to us. The case research approach also allows the researcher
to take advantage of unique features and opportunities for triangulation (Eisenhardt, 1989). The main
drawback to the case approach is that the generalizability of the results is limited to propositions for
future research, not to a population.

This case study can be classified as a single case design with a single unit of analysis (Yin, 2009) the
unit of analysis being a development project to create a pilot eHealth system called Intelligent
Monitoring System (IMS). This system was developed in the period 2010-2011 in joint cooperation
between the NOVO foundation, Hanze University of Applied Science and a system integrator. The
case was chosen on the basis of availability, but we believe this case to be a typical example {{80
Yin, Robert K. 2009/f, p.49;}}, providing insight into a healthcare organization with relatively little
experience in these kind of projects attempting to develop an innovative eHealth system which has
impact on management, specialists and caretaking staff.

The main data was collected through focused interviews with six stakeholders from NOVO, listed in
table 3 The interviewees were selected because of their involvement in the project, either as part of
the projectteam or as intended users of the pilot system. The interview data were supplemented with
observations and artifacts (e.g. the product backlog) collected during the development process. A
case study protocol was developed including field procedures and interview guidelines and was
reviewed by an independent senior researcher.

Table 3: Interviews

Interview Job title Part User
of projectteam of system

1 Personal coach |[No Yes

2 Personal coach |Part of the time Yes

3 Behavioral Yes Yes
scientist

4 Behavioral Yes Yes
scientist

5 Manager Yes No

6 Manager Yes No

The interviews started with an introduction, including an brief explanation of Kotter’s model and a
refresher of the Scrum method. This was followed by open questions on the experience of the
interviewee with innovation projects and their role in this project. The main part was a structured
walkthrough of the eight steps of Kotter’s model, each supported by a one page printout, questioning
whether the interviewee experienced that particular step during the project and what causes they
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identified for that step occurring or not. The interviews were digitally recorded and transcribed by a
third party. The collected data were stored in a secure case study database.

For the analysis the responses to the eight main questions about Kotter’s steps were tabulated and
then coded. Codes for Scrum practices were defined beforehand, codes for rival explanations were
developed on the basis of the data.

3.2 The Intelligent Monitoring System (IMS)

The project concerned the care for persons suffering from mild intellectual disability (IQ 50-70). These
clients are ambulatory resident and in general have some form of daytime activity such as supported
work. The NOVO foundation helps the clients with their basic living conditions, such as safety,
security, food and health, and also tries to promote self-reliance and personal development. As a

result of their disability the clients have issues with a sense of time, duration, place, distance, risk
estimation, "if-then" cause-effect, planning, taking action, continuing and finishing activities and
determining errors and/or dangers. Currently, the clients are mainly supported through human
intervention, in which personal coaches observe, identify and intervene. These personal coaches are
guided in their decisions by treatment plans written by behavioural specialists.

Due to shrinking of the potential workforce in the northern region of the Netherlands, NOVO expects
it will be faced with employee shortage in the future. An Intelligent Monitoring System was envisioned
as a potential solution to this problem. Such a system would be able to monitor the clients’ situation
and take appropriate interventions where necessary. This allows the client to resolve the situation
and, perhaps, over time learn how to avoid them. This would lighten the workload for personal
coaches, but the main potential benefit would be the shift from reactive care to proactive care.
Another benefit is that this category of clients generally prefers as little human intervention as
possible. If the client can resolve a situation with the help of the monitoring system then the personal
coach need not be notified.

The Intelligent Monitoring System consists of a number of components (see Fig. 2):

e Sensors in the home of the client, i.e. a bed sensor to detect whether a client is in bed or not.

o Arule-based expert system containing rules for certain situations in the home of the client. In
evaluating the rules the system recognizes critical situations based on the received sensor data
and determines which interventions should be applied. These interventions are typically first sent
to the client and escalated to the personal coaches after a number of resends.

e Actuators in the home of the client which can perform an intervention, e.g. playing a sound clip
that tells the client it is time to go to bed or a phone capable of sending text messages. Physical
actuators like closing a window or shutting down a computer are technically feasible but were not
used in the project.

e A user interface for behavioural specialists to define and manage the rules for the clients in the
expert system. To create a Graphical User Interface that allows a healthcare professional to
create generic logical rules was both a technical and a usability challenge.

o A user interface for the coaches to see issues that require their intervention.

e Areporting system with which, among others, the effectiveness of interventions over a period of
time can be traced.
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Fig. 2: Intelligent Monitoring System
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The goal of the project was to deliver a pilot system that could be tested with three clients for three
scenarios. NOVO had no prior experience with developing this kind of innovative eHealth systems.
The introduction of the IMS would have major consequences for all stakeholders involved, the most
significant ones being:

The behavioral specialists needs to learn how determine logical rules for clients with a certain
treatment plan and to enter these in the user interface of the expert system. An example of such
a rule could be “IF time>=23.00 AND isActivelnLivingRoom THEN
send(timeToGoToBedMessage)”. Over time the specialists would also need to validate the
effectiveness of the rules.

The personal coach on duty needs to be able to interface with the system on a real-time basis
through a computer or mobile device to see if there are issues that the client failed to resolve. If
s0, the coach contacts the client and helps with resolving the situation. This is an entirely
different workflow than the current one in which there can be multiple days between a situation,
for example the client goes to bed too late, and the symptoms, for example the supervisor
complaining that the client has been late for work this week.

The clients and their families need to get accustomed to the systems presence in their house and
how to handle notifications.

The entire process of informing clients and their families about the system, getting consent, and
having third parties perform the installation of the required components turned out to be a major
task for the management.

The main development work was done over a one year period, resulting in the software system

demonstrable in a test environment. The transition into the houses of the clients proved challenging

however, leading to disagreement with the system integrator and the testing and implementation
being stalled. During the final period, Scrum was no longer applied.
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3.3 The application of Scrum

When choosing a development method for this project, the main deciding factor was the novelty and
innovativeness of the proposed system for all parties involved. Determining the correct requirements
is a demanding task for any project, let alone for an interdisciplinary innovative project with
healthcare professionals who have to alternate between their project tasks and operational crisis
calls. To address the requirements elicitation under uncertainty Scrum was chosen.

The typical Scrum components were implemented in the following ways. The Product Owner position
was taken by a behavioural specialist from NOVO, in close cooperation with a top-level manager. The
Scrum Master role was taken by one of the authors. He was to ensure that the development process
kept working and any impediments were resolved. The development team consisted of staff and
students from the Hanze University of Applied Science. Expertise on Human Computer Interaction
was added to the team.

The main product development was done in twelve sprints lasting three weeks each. Each sprint was
given an explicit sprint goal. These sprint goals were planned for several sprints upfront but adapted
after every sprint according to new insights. The work in the sprints was guided by the requirements
which were prioritised in the product backlog. The main meeting at the end of every sprint was the
sprint demo. In this meeting the developers presented their results directly to NOVO staff. Senior
management and behavioural specialists were present at the earlier sprint demos, later on the
personal coaches and IT-staff also joined. This demonstration would then trigger discussion about
(dis)advantages of the implemented solution, possible exception scenarios and how to deal with
them, implications for NOVO and their clients, and new ideas for features. Ideas and suggestions
were recorded on the spot to prevent them of getting lost in the following discussion.

After the demonstration and discussion the sprint planning for the next sprint was done. The product
backlog, together with the newly generated ideas, was again prioritised. The long term sprint
planning was reviewed and a decision was made concerning which backlog items were to be
developed in the next sprint. Organisational actions or impediments that were identified during
discussion were handled by management.

Finally, the typical Scrum practices such as daily stand up, scrum board and burn down chart were
applied internally by the development team, but were not part of the interaction with NOVO.

4 Results

In this section we present the collected data and our findings. Table 4 presents the main interview
data, while table 5, in the appendix contains the sprintgoals as they were envisioned beforehand and
as they were realised during the project. We also describe our findings related to the first six steps of
Kotter’s eight steps.
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Table 4: Representation of main interview data

Steps Kotter | Perceive | Analysis — Scrum Who Quotes
d? practices
1. Urge | Y 10_APPRECIATE_O | PC1'PC2 BS1 “it becomes more
ncy PPORTUNITIES BS2 HM1 HM2 tangible if you are
03_ADAPTABLE_PL | PC1BS2 taken along in the
ANNING PC2 BS1 BS2 prcess and you get to
02_SHORT_CYCLES | HM1 see things, this
01_SMALL_ITEMS HM1 motivates you” (PC1)
13_LACK_OF_TIME | BS1 HM2 “[through the regular
meetings] the project
remained on the
surface which meant |
could stay engaged”
(PC2)
2. Guid | Y/N 02_SHORT_CYCLES | PC2 “At the end [when
ing team 03_ADAPTABLE_PL | PC2 Scrum was no longer
ANNING HM1 HM2 applied] | lost sight
11_UNCLEAR_PRO | HM1 HM2 who was leading the
DUCT_OWNER project.” (BS1)
12_MISSING_STAKE
HOLDERS
3. Visio | Y 02_SHORT_CYCLES | PC1 BS1 BS2 “Every Scrummeeting
n 03_ADAPTABLE_PL | HM1 HM2 we looked again at
ANNING PC1 BS1 what was important
04_WORKING_DELI | PC2 BS1BS2 this time” (HM1)
VERABLES HM1
4, Com | Y 02_SHORT_CYCLES | PC2 HM2 “In the end you have a
municating 03_ADAPTABLE_PL | PC1 PC2 BSt1 demonstration which
ANNING BS2 HM1 you can use to explain
04_WORKING_DELI | BS1BS2 HM1 in the teams and there
VERABLES HM2 you are more
enthusiastic because
you can show it”(BS2)
5. Emp | Y 02_SHORT_CYCLES | PC1 BS1 BS2 “You puzzle what can
owering 03_ADAPTABLE_PL | HM1 go wrong and what is
ANNING PC1 PC2 BS1 needed and take that
BS2 HM1 HM2
04_WORKING_DELI from the workfield to
VERABLES HM2 BS2 the Scrum. That helps
to remove obstacles.”
(BS2)
6. Shor | Y 02_SHORT_CYCLES | PC1 BS1 HM1 “The stop button was
t term wins 03_ADAPTABLE_PL | PC1BS1BS2 directly available for
ANNING HM1 [staff]” (HM2)
04_WORKING_DELI | BS2
VERABLES
7. Con | N
solidating
8. Instit | N
utionalize

' PC = Personal Coach, BS = Behavioral Scientist, HM = Healthcare Manager
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Step 1

With regard to the first phase of Kotter, all interviewees reported an initial sense of urgency when
starting out on this project. This was not due to Scrum but to prior appreciation of the potential that
the IMS held. During the project however, short cycles are credited for maintaining the personal
sense of urgency even when challenged by other work demands.

The sense of urgency in the wider organization was maintained by regular demonstrations, to which
the adaptable planning practice contributed. The changed priorities in the sprintgoals (see Appendix
A) reflect the increased priority of demonstration material and demonstrations for clients and staff. In
retrospect, the healthcare managers were unsatisfied with the sense of urgency in the wider
organization. This might be explained by the fact that many staff members were not immediately
involved in and affected by the pilot.

Step 2

The opinions with regard to the guiding team differ. There was a team with organizational power to
guide the project which joined the Scrum meetings, but in hindsight healthcare management missed
a number of stakeholders and found the product owner role not performed clearly enough. In this
case no clear support was found for the contribution of Scrum practices to a guiding team. Only a
few hits were found, such as a behavioural scientist who reported that “at the end [when Scrum was
no longer applied] | lost sight who was leading the project.”

Step 3

With regard to creating a vision, the interviewees responded that during the project a vision emerged
and that it became clearer and more focused while working. The Agile practices of short cycles,
adaptable planning and working deliverables are credited as contributing to creating and evolving the
vision.

Step 4

Communicating the vision was actively done in many different ways (teammeetings, demonstrations,
one-on-ones with clients and parents). A comparison of the a priori and a posteriori sprintgoals
shows that the priority the development of demonstration material became a necessity during the
project. Changes included the development of a portable demonstration suitcase and hands-on
support from developers at demonstration sessions. Scrum practices that respondents mentioned
are the short cycles, adaptable planning and working deliverables.

Step 5

When discussing the phase of empowerment of others the main response was about the ability to
identify obstacles and have them resolved by prioritizing them and adapting the planning. One
example was the demand for a mechanism for clients to pause the system when they wanted to, the
“red button”. Another example was the request for the option to specify time windows for receiving
notifications or not. The most quoted Scrum practices were the short cycles and adaptable planning.
In our observation the frequent demos also gave staff insight in the effects of the system on their
daily work. This often led to exchanges like “For this to work we will need to change our working
process. Let’s plan a meeting to discuss this with the colleagues.”

Step 6

The interviewees saw the short term wins as an extension of the empowerment. Again short cycles
and adaptable planning are credited. One manager noted as an unexpected short term win for NOVO
a general increase in the awareness of technological possibilities among staff.
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The phase of implementing and sustaining the change (steps 7 & 8) was not reached in the case

study project. After the main development work Scrum was no longer applied and the momentum
faded quickly.

Finally, this first time using an Agile method made an impression on NOVO. Based on the
experiences in the IMS project the NOVO management decided to incorporate Agile practices into
their organisation-wide innovation policy (Molenaar 2011).

5 Discussion and Conclusion

In our case study we validated our theoretical proposition that Agile is a valid change approach for
eHealth innovations. We found support for part of our proposition and our findings are summarized
in Table 4. Agile practices do create the envisioned results of Kotter’s steps 1, 3, 4, 5 and 6. We did
not find clear support for step 2, the guiding team, although the absence of guidance was felt when
the Agile project stopped. The project of our case study did not reach step 7 and 8, and thus we did
not find support for these steps.

Table 4: Agile practices supporting Kotter’s eight steps in case study

Kotter’s steps Associated Agile practices

1. Sense of urgency | Agile can be used to maintain the sense of urgency among healthcare staff
over the duration of the project by the practices of short cycles and
adaptable planning.

2. Guiding team No clear support was found that Agile supports the building of a guiding
team.

3. Vision Agile can be used to create, evolve and communicate the vision through

4. Communicating the Agile practices of short cycles, adaptable planning and working
deliverables.

5. Empowering Agile supports empowering of staff by allowing them to bring up potential

6. Short term wins obstacles and improvements, prioritizing these and adapting the planning
of the next cycle if needed.

7. Consolidating This phase was not reached.

8. Institutionalize

We conclude that Agile methods, in this case Scrum, provide a good part of the change management
that is needed to successfully develop and implement eHealth innovations. Agile practices allow for
emergence through the short development cycles, the creation of working deliverables that
incrementally are further developed and the ability to prioritize the development process according to

emerging needs. The sprint demos enforce repeated discussion between the product owner, users
and the building team on visible and tangible results that have meaning to both parties. Thus a
common understanding and even shared language emerges, bridging the gap between completely
different disciplines and solving the difficulty to “speak each other’s language”. Agile practices
facilitate an increase of user self-efficacy because users effectively become co-creators of the
product that is under development.

We found again that management support is a critical success factor. In our case, management had
created the needed sense of urgency before the project was started. During the project, the
management was extremely supportive, but not continuously involved. This hampered the
decisiveness of the project and eventually led to suspension. We must conclude that Agile practices
do not fill this gap.

Understanding Small Enterprises (USE)2015 Conference Proceedings 37



Understanding Small Enterprises (USE) Conference 2015 — PROCEEDINGS
‘A Healthy Working Life in a Healthy Business’
21 - 23 October 2015 | Groningen,
The Netherlands | www.useconference.com

In this paper, we have examined the applicability of Agile software development methods as a
change approach. Our comparison with the change model of Kotter (1995) and the validation of our
proposition through a case study, has shown that the practices of Agile methods can facilitate
organizations through the necessary steps of creating a climate of change, engaging and enabling
the organization and implementing the change. In other words, Agile practices are a change
approach. Currently Agile methods are generally confined to the development phase, thus leading to
a loss of momentum in the implementing and sustaining of the change. Continuing Agile practices
such as iterations and demonstrations in some form throughout the duration of the implementation
could remedy this oversight.

Healthcare organizations now have an additional approach at their disposal, which may lead to an
improved success ratio of sorely needed eHealth innovation projects.

6 Limitations and further research

The results presented in this paper have a number of limitations. We have chosen to focus on the
Scrum method and did not consider other Agile methods such as eXtreme Programming. However,
the underlying values are the same and Scrum is the most widely used method. From the change
management point of view we have chosen to focus on the model of Kotter. This is a widely
accepted model which fits the type of change management under discussion. However, other
models could be considered.

Another limitation is the amount of practical evidence. The experiences of the participants in the
illustration project support our theoretical proposition, but a single case may not be generalized
without caution. Furthermore there is researcher bias as the authors participated in the project.
Finally the data is secondary, the primary purpose of the project was not to research the relationship
between Agile and change management.

Future research could be aimed at systematically investigating eHealth innovation projects with
regard to the impact of the software development method on change management, such as a
longitudinal multi-case study measuring user acceptance when applying Agile methods. Further
research on the applicability of Agile methods in eHealth projects with different characteristics, such
as size or application type, would also be a valuable contribution.
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Resilience in the event of long-term absenteeism
Leni Beukema (1)

Long-term absenteeism is a persistent problem in the police organisation in the Netherlands. Around
4% of staff has been absent for over three months. For the National Police's Enhancing Professional
Resilience programme, we conducted research into opportunities for increasing people's resilience
when returning to work after such a long period of absenteeism. This research provides suggestions
for dealing with the problem of long-term absenteeism effectively. The following issues turned out to
be important: the scope of employees of their reintegration process, reciprocity in the relationship
between line manager and police employee, greater knowledge of Post-Traumatic Stress Disorder
(PTSD) and its causes and finally, dealing with diversity in the organisation in an active manner.

Introduction

Politie Nederland set up the Enhancing Professional Resilience (Versterking Professionele
Weerbaarheid) programme in 2011 with three main objectives:

¢ To enhance the resilience of police officers

e To increase the expertise of police officers

e To increase employability and operational employability among the police
The project 'Everyone involved' (ledereen doet mee), which was started in the spring of 2013 in five
units and in Politie Nederland's IT service, and focuses on reducing long-term absenteeism, forms
part of this programme. In the context of this project, TNO conducted quantitative research into
backgrounds to absenteeism of three months and longer within Politie Nederland (Huis et al., 2014).
Moreover it was investigated how rapid solutions can be implemented by a specific investment of
specialists. In this process it became clear that some of the absent staff have questions about the
meaning of work. The project management team ascertained that “they are questions that affect the
individual police officer, but also the police organisation itself: what scope is there to effectively
deploy people in difficult circumstances? And by effectively we mean matching the development of
the employee in question and of the organisation as a whole. “ (Ditewig, 2014)

Therefore a need for research came afore which, based on the quantitative knowledge found, was
helpful in finding starting points for an approach of this type. We opted for a qualitative pilot in which
insight is gained into underlying act mechanisms in the organisation that enable or prevent the
necessary scope for adequate solutions. Stories of individual police officers who experience
absenteeism in the context of Politie Nederland for longer than three months form a central part of
this. We formulated questions at several levels. At individual level, we looked at police officers'
motives for their work and how this is in keeping with the workplace. At organisational level, the
central question was what common themes are coming to the fore in the individual processes that
provide an idea of the starting points relevant to the police organisation for enhancing police officers'
(moral) resilience. This article mainly focuses on the latter question.
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Context of the study

Average sickness-related absence in the Netherlands has already been declining for a number of
years. Statistics Netherlands (CBS) reported that in 2014, sickness-related absence was at the lowest
point since 1996. Whereas the sickness-related absence recorded during the second quarter of 2011
was 4.1%, during the same period three years later, this figure was 3.9% (source: Statistics
Netherlands, 24 November 2014). Data from the National Working Conditions Survey (Nationale
Enquéte Arbeidsomstandigheden) processed by Huis et al. (2014) shows that the situation with the
police as far as the frequency of absences is concerned is less rosy.

Figure 1.1 Frequency of absences for the police and other employees in the Netherlands. Source:
NEA 2005 to 2013 (from Huis et al., 2014, p.1)2

The duration of absences within the police organisation is also relatively high. In the study conducted
by TNO, around half of the National Police Organisation was examined (31,246 employees). Of those,
1280 employees were absent for longer than three months, which equates to 4.1% (Huis et al., 2014.
p.15). The TNO study has revealed that the duration of the absence among this group of employees
is just as long: the average absence is 420 days, in other words almost 14 months (p.44). The police's
reintegration policy is therefore high on the agenda.

Literature about sustainable employability (Van Vuuren (2011), De Lange (2014), Brouwer, De Lange,
Van der Mei, Wessels, Koolhaas, Bultmann, Van der Heijden, Van der Klink (2012)) draws attention to
the importance of looking for people's capabilities and motivation for doing their work to the best of
their ability. What's more, the fit between the individual and his or her working environment is
essential for finding starting points for sustainable employability. In literature about reintegration,
Coenen-Hanegraaf and Valkenburg (1998, 2012) combine both basic principles in the individual
demand-driven approach. Whereas this approach originally developed with reintegration of people
who were distanced from the labour market, it has also turned out to be useful in the context of

(2)

Y axis: 12a. Have you been absent at all during the past 12 months? [%]
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people who are already working on the labour market (Beukema & Vd Vlist, 2001). Starting points
form in this regard:

- prospects and motivations of people in the context in which they find themselves

- the individual as actor in his or her own process

- quality of the interaction

- reciprocity between individual and his or her environment (in this case, the work organisation).

On the one hand, reciprocity implies that employees are able to adapt to the organisation's rules and
practices, and on the other hand, the organisation can try to meet employees' requirements and
provide opportunities. Whenever the process deals with opportunities and motivations, this may
enhance this individual's resilience. If the individual and the working environment also match well,
this can cause a positive movement to get underway, which can be used to find points of reference
for a suitable reintegration.

Sustainable employability within the police is influenced in a specific manner by the nature of the
work. Police work can be drastic for the people ‘in blue’: situations in which they face violent
incidents (domestic violence, discovering dead bodies, disturbances of the peace etc.) are now par
for the course. Van Beek et al. (2013) have ascertained that police officers demonstrate high levels of
commitment compared to similar groups (such as the military police, prison workers and police
employees abroad), and that the work situation on average does not have any obvious adverse
effects on psychosocial health. Police employees in the Netherlands don't deviate too much from the
aforementioned comparison groups when it comes to mental health. This positive image of the
average police employee does not deter from the fact that a study about the period between 1989
and 1994 revealed that in the Netherlands, five to seven percent of police staff developed post-
traumatic stress disorder after experiencing radical or traumatic incidents (Carlier, Lamberts &
Gersons, 1994, in: Smit et al., 2013). So far, the issue of PTSD has mainly been investigated in a
quantitative manner based on the effectiveness of treatment (Smit et al., 2013) and from the
perspective of the psychosocial health of police employees (Van Beek et al., 2013). Dealing with this
phenomenon in the police organisation itself has been largely overlooked so far, whereas Van Velden
et al. (2012), on the basis of an extensive literature study, draw attention to the importance of
organisational causes of stress such as work-related pressure, conflicts, reorganisations etc. when
developing PTSD - which is why we have explicitly included the issue of PTSD in the study.

Research strategy and design

Action research was the research strategy we employed (Coenen, 2012), in other words, people's
actions are at the core: what happened before a person becomes ill, what factors resulted in the
absence, how do the different people involved act during the period of reintegration? Just by
considering people’ actions we can reveal everyday goings-on within the organisation. By studying
those actions and their significance for individual and organisation, you can get a concrete idea of
points of reference for effective reintegration processes in the event of long-term absence.

Those starting points lie in the ‘basic act patterns’ in the interaction between individuals and the
organisation. A basic act pattern means the way in which people (re)produce the organisation in their
day-to-day actions in interaction with other people. People are unique and make their own
contribution to the goings-on within the organisation in their own way. At the same time, the

Understanding Small Enterprises (USE)2015 Conference Proceedings 43



Understanding Small Enterprises (USE) Conference 2015 — PROCEEDINGS
‘A Healthy Working Life in a Healthy Business’
21 - 23 October 2015 | Groningen,
The Netherlands | www.useconference.com

organisation has certain frameworks, routines, relationships etc. that play a part in guiding that
individual action. This implies reciprocity in the relationship between individual and organisation, in
other words, each individual story also contains that (part of) organisation's story. The organisation
therefore can learn more than enough from the (sum of) individual stories.

When collecting data, we took individual sense making as starting point and a narrative approach, so
that the work-absence-reintegration process could be mapped out based on its meaning for those
who find themselves in an absenteeism situation. What's more, we also looked at actions and
reactions when changes were proposed and/or implemented. The employee's so-called ‘flywheel’
(Coenen-Hanegraaf & Valkenburg, 2012; Beukema, 2015) from the individual demand-driven
approach was used in the pilot to start looking for the core or motivations of the person with his or
her basic patterns. The employee's core is in keeping with the employee's intrinsic motivation. In
other words: if a solution is found that is in keeping with the motivations a person has for his or her
work, a flywheel can be set in motion that may cause a positive spiral. The outermost edge of the
flywheel represents the environment in which the employee works; in this pilot: the Dutch police
organisation. After all, it's all about mapping out the employee's development opportunities in relation
to the police organisation. This context is visualised in the “workplace's” flywheel.
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Employee flywheel®

Storytellers

Nine cases were included in the study. Conversational partners (story tellers) were selected at

Workplace flywheel*

random, namely by questioning the five units concerned. This questioning was stopped when there

were 12 names, who were approached in the order in which they arrived, but three people stopped
participating because they found it a major burden. Of the nine story tellers, three had PTSD when
their absenteeism started, one person's absence was caused by a work-related accident, three
people had physical complaints that weren't directly work-related and for two people, burn-out

(3) Requirements, motives and real perspectives
Skills, factors found in the individual

Learning

Social background and networks

Atmosphere and personality

CORE

Context: workplace
(4) Responsibilities, working hours and working conditions

Necessary functional and social skills

Development opportunities and supervision/coaching
Network in and around the workplace

Atmosphere in the workplace

Context: employee
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complaints caused the absenteeism. Afterwards it was possible to make a comparison with the TNO
report (Huis et al., 2014), which revealed that in the pilot, respondents who had physical causes for
their absences are represented somewhat less (four out of the nine versus 50% of the files analysed
by TNO). Psychological causes of absenteeism are therefore somewhat over-represented. The
diagnosis of PTSD in particular is more heavily represented (three out of the nine story tellers versus
7.5% of the files analysed by TNO).

Privacy was essential to this pilot. The storytellers collaborated on the pilot voluntarily and didn't
require their line managers' consent. It was up to them whether or not they wanted to notify their line
managers of this. The stories recorded in the report were passed on to the participants. They all gave
their consent to insert it in this way.

If the discussions revealed that it was possible to adopt a favourable approach, the employee in
question was able to do this via his or her line manager. If other things were necessary to arrange this
in the context of this issue, the project manager of the pilot began to see how this could be achieved.

Collecting and analysing data

At least one and in most cases two conversations were held per person. The flywheels formed the
basis for asking questions. The questions in the flywheel were not simply “ticked off”; rather they can
be seen as a guideline/relief structure for the conversation. The conversation was recorded and
transcribed with the consent of the employee in question. Should a second conversation be
necessary to reach the next step, this was included too and transcribed.

The informative discussion was followed by a collective analysis of the transcript with the group of
conversational partners leaders from the pilot, consisting of eight coaches affiliated with the police.
We discussed central themes of the employee concerned and asked ourselves what are leitmotifs
running through the themes of all the conversations that have taken place. Once this analysis was
complete, we returned to the storyteller. Questions that arose are: Do we have the right analysis?
Have we forgotten anything important? Additional questions were asked if necessary. This feedback
was sometimes given by e-mail or telephone, and sometimes in real life.

Where possible, there was an idea for a potential approach and the aim was for the storyteller to
actually take steps too. For the pilot, the question then was: did the action help to enhance the
storyteller's resilience? What helped and what didn't?

The nine stories are stories of individual police employees. We therefore named a number of basic
patterns for each person that were of real influence for dealing with absenteeism for the interaction
between that individual and the organisation. Based on this, we paid attention to the similarities we
were able to find in those individual basic patterns, gaining an insight into basic patterns that are
important to the organisation as a whole when tackling absenteeism.
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Results

Crux of the matter

At individual level, the storytellers' motives for working for the police are, of course, diverse, because
each one is individual. Yet an important motive for police work springs from this because it is named
by almost all of the storytellers: meaning something to people.

“Don't forget, once you have been infected with the virus once, you will never get rid of the
sense of justice that goes with it ever again. “

“By secondary school, | already knew that | wanted to join the police force, ...as I found the
action appealing. The fact that you can make a small difference in difficult situations too, such
as when imparting bad news.... that’s when you matter to people.”

“I still like the police organisation, I still love the work that the police does.... Standing in the
middle of society, you can really make a difference for people.”

Based on this motive, several people have explicitly named the importance of craftmanship as an
important motivation for their work. People are very closely committed to that profession and are
looking for the scope to implement it in a personal manner.

“One time it might be writing tickets and another mediating... | always try to work in a people-
oriented manner. When I write out a ticket, | explain why we're doing it.”

“Over the years, | have seen rather a lot of community police officers come and go and I have
also supported them rather a lot in order take steps at any given moment... That means that
at a given moment, you have a certain obligation in relation to the content of your work.”

This works in different ways. Recognition and appreciation by line managers and colleagues has
turned out to be essential to everyone. If that recognition is missing, it is soon taken personally. For
older police officers in particular, it is regrettable that rather a lot of changes have occurred in the way
in which they are able to do their work: less with people, and with greater standardisation and
administration. Whatever they have identified with no longer applies, they feel attacked in their sense
of justice and that can cause uncertainty and frustration.

When it comes to starting points for launching a positive development, we see three scenarios in the
individual stories:

1. Intwo cases, the employee and organisation are working together to make the employee's
return to work adequate. We can see this in someone where she and her line manager have
found alternative work at a proper level in mutual consultation with each other. We have also
observed this recently in another person where the line manager has learnt all about PTSD
and the storyteller (with support from his network) says where he would preferably want to
end up.

2. Inthree cases, we can see people taking the initiative to develop and the organisation
facilitates this, but adopts a passive stance in the process itself. One person is following a
study programme and hopes that it will widen his perspective. Two others have found new
places to work which is permitted by their line managers as long as there are no formal
complaints.

3. Infour cases, we can see that the organisation isn't focusing on developing people and
sometimes doesn't facilitate them in finding a solution to their situation. A new position is
available for a storyteller, but a number of regulations are getting in the way that line
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managers are struggling to put to the side. Someone else is only offered what he believes to

be a suitable position once in eight years, which stops again when the line manager in
question leaves. And two people say that they are not being helped by the organisation in
their sickness process and sometimes they experience line managers (intentionally or
unintentionally) even making the sickness process harder.

Basic act patterns

We have found five themes that transcend the individual level and are important when tackling long-
term absenteeism. These themes have turned out to be leading in the way in which people deal with
long-term absenteeism together in their everyday practice in the context of the police organisation. At
the same time, the state of affairs found with these themes in the actions of individual actors is
constantly being reproduced; only occasionally it has been possible to break existing routines and
find new ways of doing things. These themes are:

Preventing broken relationships.

All of the stories have revealed the importance of reciprocal communication in relation to
absenteeism. That is the case in a positive sense (for example, a superior who can see that
something isn't going well, a line manager who takes the trouble to learn about PTSD, someone who
prepares extensively for a meeting with his line manager and company doctor).

“I had written my own report and plan of action and was well prepared. | told my entire story,
what steps | had taken to aid my own recovery and how | regarded my reintegration. For the
first time whilst working for the police, | received compliments from the occupational health
and safety (ARBQ) doctor and was told by the representative of the HRM department, that
they had never witnessed this before — which served to strengthen me further.”

It also forms the crux of many of the stories in a negative sense. People feel they have been left in the
lurch, believe they haven't had enough opportunities to reintegrate, are suspicious etc.
Communication is sometimes absent here, indirect, with different frequencies and not always with
sufficient amount of respect.

Someone whose manager terminated confidence explains:

“When | arrived after six months of absence, for example... and | had to go all the way down the
corridor to my line manager. And it is actually true, | came out of the lift, entered the corridor and
saw at least five or six people standing and chatting in the corridor. And they looked at me.... and
no truth of a lie, they all fled to their rooms, and no one stopped to ask me how | was. No one!”

“I spent four months at home without even being contacted once. Nothing.”

Arbitrariness in reintegration.

Communication right from the start of the absence is necessary to achieve a systematic approach,
but the last quotation reveals that this isn't always the case. And this isn't a one-off: several
storytellers explain that they are not always able to follow the normal process when it comes to
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reintegration. What's more, regulations were followed randomly in a considerable number of stories
and people felt left to their own devices.

“And now | am looking for all kinds of jobs myself and next week I will go and look in a different
unit, where I am in demand, because | know an awful lot of people, of course.”

“I therefore had to arrange that entire process of reintegrating, operating again and reintegrating
again myself. The place of reintegration, when | began to reintegrate, the duration of the
reintegration, everything.”

Lack of familiarity with PTSD.

Within Politie Nederland, the amount of attention paid to PTSD has increased significantly over the
past few years. In one of the stories, both colleagues and line managers were aware of PTSD early
on. Once colleagues had spotted her situation, they would meet with their line manager.

“He said, sweetie, | already saw it in your eyes. And then | felt something along the lines of
oohh, ppfff, how nicel.... And then, it was brilliant, | was removed from my stand-in position
straight away and did a wonderful replacement project, which also gave me plenty of
responsibility.”

A number of stories of people struggling with PTSD clearly indicate that sufficient knowledge and
attention is not a superfluous luxury. That applies to both the person who has PTSD and for his or her
(working) environment. A story teller has placed his hope in a new line manager and prepares well for
the meeting with him, together with his psychologist and the union's social representative:

“The aim was to let them know what is currently going on in my case... but in particular to make a
plan of action, which was necessary, because nothing had been arranged..... | briefly told him
about my experience and what | was working on. As the conversation progressed, he became
quieter and quieter.. He also said that he was greatly impressed.”

PTSD grabs deep into the personal lives of people, but also of their environment, which turned out to
be of major importance when looking for ways to reintegrate. The wife of a storyteller says that
someone from welfare staff called her and she initially thought it was about her well-being.

“At a given moment, | felt that the conversation was getting one-sided and that they were starting
to ask me all kinds of things about my husband, and I didn't like that. | didn't like that at all... Then
I was simply really angry too. But also the disappointment of gee, someone asking me something.
But no!”
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Dealing with diversity.

Police work is teamwork, whereby people work together based on trust. The corresponding group
processes seem to offer scope to people who ‘it the bill’, but less to people who deviate somewhat
from the norm (see also Van Poeijer, 2011). In a number of stories, it is becoming clear that as you
satisfy the profile of the ‘average police officer’ less, you feel rather excluded. One person explains
how he was offered a three-day communication course when he requested a course for expanding
his horizon:

“Because they said: you can't communicate properly....and | heard that reproach later too, so
there is obviously an element of truth in this. But then, if you think that you can teach
someone to communicate within three days, that's not going to work.”

Another person felt that his abilities are being ignored:

“In my eyes, | was still able to do so much. And | suggested this along the lines of a think tank
or development or teaching or whatever. But | was kept away from all of it.”

Attention to development.

Work-related development appears to play an important role for the story-tellers. This is not only the
case in the above quotation. Even if people have more opportunities than their position offers them,
frustration about this can contribute to the development of absenteeism.

“I am in a junior position. | applied four or five times for a slightly higher position and | was
always turned down for them, because I didn't have the qualities they were looking for. | once
asked: have you read my CV? Yes, they had...Not really, no, not yet. They still don't know
everything I've done.”

But even in the event of reintegration, it seems beneficial when development continues to be a point
for attention in the work. Work at the right level is very important:

“I don't have a nice job now, but rather a pastime.”

“I am happy to have my study.... and once this whole thing is over, | will start to look for
something to follow on from my course.”

Conclusions and discussion

In general, achieving an adequate balance for both parties between rights and obligations in relation
to long-term absenteeism is a question that demands an open dialogue(‘a good conversation’). It is
important for both parties to ask themselves how that balance can be achieved in order to be able to
talk about it frankly. It's not about covering up differences of opinion or interests, but about making
them transparent. Resources belonging to line managers (as representatives of the organisation) are
greater than those struggling with absenteeism and often found in a vulnerable situation. Recognizing
this difference in position is crucial for being able to start a good dialogue. That means understanding
the other person's position, his or her value for the organisation and his or her perception of sickness
or stress. A dialogue demands of the employee to pay reasonable comprehension of his or her own
situation, handling it as actively as possible, trusting his or her line manager and — when trust is
broken - is open enough to broach the subject. The organisation then offers the opportunity to look
for an alternative point of contact.
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The stories from this pilot show the absence of these starting points relatively often. The discussion
about these starting points in the organisations seems to demand a cultural change, but can in itself
also be seen as the starting point to this shift in culture.

In the conclusions, we talk about provisional answers to the questions asked because, based on nine
stories, it is of course difficult to make general verdicts about the police organisation as a whole. Yet
it is worthwhile naming the common issues from the nine stories as start for a discussion within the
organisation. The question then is: are these basic act patterns recognizable and complete for
others? The members of the research group have also answered this question in the affirmative
based on their own knowledge of and experience with the police organisation; all the more reason to
submit the issues to other people. The TNO report (Huis, Houtman & Kallen, 2014) also backs this up.
A number of corresponding conclusions can be found, in other words, of course. TNO also draws

attention to a blurred distribution of roles and responsibility, of potential improvement in training and
support of line managers in this field and specifically, on the problem of PTSD.

Sensemaking of their situation by people to whom this relates casts a lively and familiar light on the
issue of long-term absenteeism, which is often deemed an abstract concept, as revealed from
responses to the research report. The narrative approach is therefore a valuable addition to current
research methods and in a pilot such as this, provides starting points for joint action by
understanding important themes, in other words joint language that can be helpful when talking
about approach and priorities. ‘Files’ become people and it becomes clear that an individual
approach must go hand in hand with a joint approached by those concerned. For HRM staff, that
opens up new opportunities for considering the issue of long-term absenteeism and taking the
relationship between the individual and the organisation as a point for attention.
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Recommendations for practice and HRM practice

From these general conclusions, we have reached a number of more specific recommendations that
may play a role in the required discussion:

o When the absenteeism starts, it is necessary to discuss its cause and the steps that both
parties can take to reach a solution. Insight into the different steps and the corresponding
time frame can make the difference in time perception between those who are absent and
the organisation. The Eligibility for Permanent Incapacity Benefit (Restrictions) Act (Wet
verbetering poortwachter) provides the starting points for a discussion such as this, because
contact times have been specified in this Act. General knowledge about these steps is
necessary, supplemented with knowledge about terms of employment related aspects of the
absenteeism on the one hand, and dialogical conversation on the other. What's more,
finding suitable replacement work (supplemented with partial reporting sick) aids recovery.

e Special attention requires dealing with PTSD. Information is necessary about how PTSD that
is directly caused by the incidents experienced can be handled and how organisational
sources of PTSD can be prevented. Attention to PTSD in the organisation is now on the
increase, but more intense and specific information is required to prevent the sickness
process from being strengthened by an ineffective treatment.

¢ Inthe case of long-term absenteeism, a major appeal is often made on the home front. In the
stories, partners, as well as children, are involved in dealing with absenteeism. It is important
to partners and children that the organisation pays attention to this involvement if they are to
retain enough energy. What's more, a systematic approach can boost recovery and
encourage return to work.

¢ In the context of this pilot, leadership is all about focusing on employee development,
including on the development of those struggling with absenteeism. The following have
turned out to be important: drawing attention to things in good time, facilitating replacement
work at the required level, helping to think about future prospects. From the stories, the line
manager's role appears crucial; a role that is not always tackled equally as adequately. It is
important that line managers understand their own strong and weak points and delegate
communication about absenteeism and recovery if necessary.

Dr. Leni Beukema, Professor of Sustainable HRM at the Centre of Applied Market Research at Hanze
University of Applied Sciences, Groningen and member of the national network of HRM professors.
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Abstract

In the movement to industrialise Thailand, sustainable development and sustainability have been
promoted in many different ways. The concept of an Eco-Industrial Park (EIP) is one of the strategies
to implement the concept of industrial ecology by inter-company collaboration. The application of EIP
aims simultaneously to reduce a range of environmental impacts, including impacts on human health
and ecosystems. In Thailand, planning for EIP still is in its infancy. However, political influences have
determined decisions, rather than a clearly defined economic strategy. Thus, not all projects have been
successful. Of the 22 criteria adopted by the Thai government for assessing EIP performance, most
pilot projects have only focused on 'wastes' and ‘by-products’ management, none address Health and
Safety (H&S). In this paper we look at barriers and challenges to effective implementation of EIP in a
selected industrial park (Saha Group Industrial Park, Sriracha) by using the H&S aspect to assess the
effective implementation of the concept of EIP. Data was collected by survey questionnaire in the H&S
sections of the businesses in 2014. Five main barriers were found in the application of Health and
Safety criteria to Eco-Industrial regulation. First, the definitional requirements for H&S criteria were not
clearly understanding by the industrial park. Second, there are lacks of specific tools from related
government agencies to support the individual needs of each industry. Third, the government’s policies
are not understood by the entire workforce. It’'s only done by senior management, so the
implementation is inconsistent. Fourth, the funding supported for running the projects from the
government is lack of continuity both in the pilot projects and the new projects in each fiscal year.
Lastly, the extra "encouragement" of tax reduction for participating firms, as well as potential regulatory
action or litigation are clearly needed. Finally, the success of Eco-Industrial project in Thailand depends
on cooperation from all parties in the park.

1 Introduction

In Thailand, for many years, the government has taken a clear direction to transform the country into a
newly industrialised country. Many policies, including investment in infrastructure and industrial
development, have been designed to fulfil this purpose, but have caused negative health effects on
employees and local people (Phoolcharoen, Sukkumnoed, & Kessomboon, 2003). The Thai
government has issued rules and regulations for the supervision and administration of factories -
especially for environmental protection and workers’ health. In 2000, Industrial Estate Authority of
Thailand (-EA-T), with start-up funding from the Deutsche Gesellschaft flr Technische
Zusammenarbeit (GTZ) initiated a pilot project for economic development based on the concept of
industrial ecology (Chiu & Yong, 2004; Industrial Estate Authority of Thailand and GTZ, 2004). The Thai
government has embraced the Eco-industrial Park (EIP) concept which aims simultaneously to reduce
a range of environmental impacts, including not only the quantity of waste and gas emissions, but also
the impacts on human health and ecosystems. The Industrial Estate Authority of Thailand and
Department of Industrial Works (DIW) have played an important role in Eco-Industrial Development
(EID) since the first launch; but various factors have impeded its development (Panyathanakun et al.,
2013).

Since then, 17 pilot projects have been launched by Thai government agencies to apply
environmental criteria to develop ecological sustainability in some industrial firms through waste
exchange or water/wastewater management. However, no IP exist yet in Thailand that recognized to
success in EIP paradigm. In the fiscal year 2012, the DIW selected five pilot sites for its Eco Industrial
Town Project, based on potential; readiness and capacity for Eco Industrial development. One of these
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was Saha Group’s Industrial Park, Sriracha, Chonburi Province, Thailand. This industrial park ended

up with 11 projects that were expected to focus on waste management and community network
development. Nevertheless, there are no Industrial Park (IP) projects in Thailand that use the Health
and Safety aspect in EIP paradigm, even though there is readily available data from the companies
involved. This study aims to examine the barriers and challenges in the selected IP operation project
that impede applying Health and Safety criteria to Eco-Industrial regulation. The finding of this study
will help to understand the problems and find the appropriate tools to improve Health and Safety
management for the site selection process and consider the possibilities to develop an EID strategy to
meet the requirement of EIP regulation in Thailand.

2 Concept of Eco-Industrial Park

An eco-industrial park (EIP) is an industrial park which businesses cooperate with each other and the
surrounding community in an intent to reduce waste and pollution, effectively share resources such as
wasted materials, green waste, water, energy, infrastructure, and natural resources, and help achieve
sustainable environmentally friendly project for the developer (See Fig. 1). Sustainable development in
industrial parks has been explained by various researchers (Van Beers & Biswas, 2008) by applying
and emerging appropriate methodologies, while Zhou et al. (2012) offered proper indicators for the
determination of the sustainable quality of industrial parks. There is no academic or standardized
definition exists to define an EIP. However, some of the definitions available from literature sources
consider EIP as a synonym for the concept developed by researchers in the field of industrial ecology
(Roberts, 2004; Tudor, Adam, & Bates, 2007). EIPs are a promising strategy to promote sustainable
industrial development and to improve the industries’ environmental performance in terms of managing
materials, energy and waste. EIPs provide substantial benefits for participating companies, for their
neighbourhoods and for their extended regions. The commonly accepted international definition was
based on the one initially created by an Indigo Development team in 1992 and then expanded for the
US-Environmental Protection Agency in 1995.

In 1995, Coté & Hall (1995) proposed the definition of EIP as an industrial system which conserves
natural and economic resources; reduces production, material, energy, insurance and treatments costs
and liabilities; improves operating efficiency, quality, worker health and public image; and provides
opportunities for income generation from use and sale of wasted materials.

Yet another definition was put forward by Garner & Keoleian (1995) as a scientific subject of the
physical, chemical and biological interactions and interrelationships both within industrial systems and
between industrial and natural ecological systems.

Then, it was refined in 2001 by Ernest Lowe in an Eco Industrial Handbook published by the Asian
Development Bank (Lowe & Evans, 2001) that an eco-industrial park or estate is a community of
manufacturing and service businesses located together on a common property. Member businesses
seek enhanced environmental, economic, and social performance through collaboration in managing
environmental and resource issues.
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The definition and the subsequent development of EIPs have been profoundly based on the practice
of industrial ecology theory, which pays attention to the exchanges within industrial systems to specify
a deep reduction of restricted resource consumption and a minimization of waste production in the
framework of a sustainable development paradigm. Despite the EIPs configurations being importantly
based on the concept of sustainability, the problem of defining their appropriate layout inside the
boundary and the consequent land used design, to minimize land consumption, have not frequently
been major in the wide range of studies and practices regarding the EIPs. However, the particular
problem of a harsh dwindling of land consumption at the EIP planning phase acquires a precious
mission and also requires to be cautiously evaluated inside the sustainable urban development point
of view (Tondelli, 2014).

Fertilizers Energy

Green waste

Company A Company B Company C
A\He_at/
Heat
S
Wafe,- ,@(\a
Company D We°

Fig. 1. The exchanges concept within industrial systems in EIP.

3 Eco-Industrial Development Strategies

Regularly, EIP’s was known as the environmental performance which better than simple compliance
to regulations. This alone made support for the innovations which they requested as a priority in
regulatory agencies (Lowe & Evans, 2001). According to Indigo Development Institute (n.d.), the public
and private sectors began more than one hundred EIP projects in Asia, Europe, Africa, North America,
Latin America and Australia. Since each country is at a different stage of environmental policy and
regulatory development, the goals of policy makers in environment and industrial development will be
very well supported by meeting the needs of industrial park developers and managers who wish to
create EIPs.

An EIP may also be planned, designed, and built in the direction that makes it easier for businesses
to work together, and those results in a more financially sound, environmentally friendly project for the
developer. In Table 1, other strategies in various areas are adopted by EIP tenants, but do not
necessarily contribute to the inter-firm cooperation of industrial parks. Strategies such as resource
recovery or deconstruction and remanufacturing could be adopted either by individual tenants or serve
as a theme for an EIP as a whole.
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Table 1. Eco-Industrial Development Strategies.

Country/ References

Strategies

Australia

Roberts, B. H. (2004). The
application of industrial ecology
principles and planning guidelines
for the development of EIPs: an
Australian case study. Journal of
Cleaner Production, 12(8), 997-
1010.

¢ A holistic systems approach to resource management,
balancing environmental performance with economic and
industrial viability.

¢ Use of an interdisciplinary approach for research, planning
and implementation, linking fields such as ecology,
economics, engineering, business, public administration and
law.

¢ Examination of material and energy flows through complex
industrial systems.

¢ Reduction of energy / material flows used for production
and impact of consumption on the environmental
sustainability.

¢ The re-design of manufacturing system to include activities
which reduce ecological footprints.

Globe

Coté, R., & Hall, J. (1995). Industrial
parks as ecosystems. Journal of
Cleaner Production, 3(1), 41-46.
C6té, R. P., & Cohen-Rosenthal, E.
(1998). Designing EIPs: a synthesis
of some experiences. Journal of
Cleaner Production, 6(3), 181-188.

¢ Site Selection and Design: Prepare a site development
plan. And the relevant regulations and guidelines are
available.

¢ Building Design and Construction: Develop a landscaping
plan to minimize wasteful use of land, heat and water as well
as for architectural building requirements.

¢ Substitution/Use of Environmental Products: Review of
materials and wastes to substitute chemicals whose
quantity, toxicity, persistence and degradation raise serious
concern.

¢ Material Cycling/Exchanges: A system to allow the cycling,
exchange or transfer of materials within the park.

¢ Feedback and Communications: There is a need for
feedback mechanisms to regulate the flow of materials and
the growth of populations and communities.

Thailand

Industrial Estate Authority of
Thailand. (2012). Specification
criteria and indicators to promote
into the Eco Industry.

Tunsathien, B. (2012). Guidelines
for the operation of Eco-industrial
city In Thailand (in Thai). Paper
presented at the Provincial Industry
Development Program, The Twin
Tower Hotel, Bangkok Thailand.

Industrial Estate Authority of  Department of Industrial
Thailand, I-EA-T Works, DIW

(6 dimensions / 22 sides) (5 dimensions / 20 aspects)
¢ Physical / 3 sides ¢ Physical / 2 aspects

* Economical / 3 sides e Economical /4 aspects
¢ Societal / 2 sides ¢ Societal / 2 aspects

¢ Environmental / 9 sides ¢ Environmental / 9 aspects
¢ Managerial / 5 sides ¢ Managerial / 3 aspects

Based on the range of classification of EIP initiatives in literature (e.g. Schlarb, 2001, Indigo
Development, n.d., Roberts, 2004 and others), it is clear that the explanation of EIP has not been well
developed to scope the boundaries in order to identify what kind of initiatives can constitute an EIP
(Trillium Planning and Development INC., 2003). New EIPs can be constructed around already existing
operations or created from scratch. Cooperation that develops over a period of time is needed to
implement and keep EIPs running. Therefore an evolutionary approach should be adopted (Saikkuu,
2006). Recently, Massard et al. (2012) has summarised a set of Eco-criteria which undertaken at the
meso scale to foster a transition to a long-term viability of industrial system (See Table 2). The most
exemplifying eco-innovation parks consider a combination of several of the below-mentioned criteria.
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Table 2. List of Eco-criteria (Massard et al., 2012)

Eco-criteria Details
Energy efficiency Optimization or reduction of energy use, including energy needed
for buildings and other infrastructure as well as production
Renewable energy sources Use of and/or onsite production of renewable energy includes

solar, wind, hydropower, combined heat and power generation by
waste, geothermal energy, tidal/wave generated energy, biofuels

Waste management Onsite collection, transport, onsite/external processing (recycling)
or disposal of waste

Water management Onsite wastewater treatment, reduction/optimization of water use
for infrastructure and production

Material / chemical flow Synergies, materials exchange among companies, collaborations,
Input-output scheme defined by industrial symbiosis

Biodiversity Biodiversity conservation or natural revitalization in the
industrial/urban and surrounding area

Mobility, transportation Efficient viable transport of goods or people with low
environmental impact (e.g. electric vehicles, plug-in hybrids)

Land use Optimization/reduction of land use for industrial/urban
infrastructure, revitalization of derelict land (industrial/urban zone)

Air pollution prevention Reduction in pollutant emissions through cleaner production
processes or end-of-pipe technologies

Noise prevention Reduction in noise emissions through cleaner production

processes or end-of-pipe technologies

Environmental management Certification and labels with environmental standards at the park
scale such as ISO 14000

Cultural, social, health, safety  Cultural aspects, social aspects: gender equity, professional
reinsertion, child care. For health: safe and clean natural and
working environment in the industrial/urban and surrounding area

The maijority of EIPs do not seem to plan the development of exchanges or partnerships. Existing
examples of industrial ecosystems reflect the difficulty to organize and maintain initiatives that are
based upon the exchange of energy and materials (Adamides & Mouzakitis, 2009). The eco-criteria
with the highest occurrence consist of waste management, energy efficiency and material flow,
respectively. These criteria are usually considered as common strategies for industrial park
management in many countries. Their innovative component in case studies is sometimes unclear.
Therefore, the high occurrence does not mean that the resource management can be in any case
characterized as innovative. Supportive policies are imperative to EIP development. Many national
policies still emphasize end-of-pipe emissions measurement rather than an industrial ecology systems
approach with a focus on integrated planning (Chiu, 2001). Conversely, eco-criterion like health and
safety is probably underrepresented due to the tendency to apply solutions at the micro scale
(company) rather than at the meso scale (park) and to their under indicating in the industrial ecology
literature (Massard et al., 2012).
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4 Occupational Health and Safety (OH&S)

Since 1950, the International Labour Organization (ILO) and the World Health Organization (WHO) have
shared a common definition of occupational health. It was adopted by the Joint ILO/WHO Committee
on Occupational Health at its first session in 1950 and revised at its twelfth session in 1995
(International Labour Organization; ILO, n.d.).

The definition reads that Occupational health should aim at the promotion and maintenance of the
highest degree of physical, mental and social well-being of workers in all occupations; the prevention
amongst workers of departures from health caused by their working conditions; the protection of
workers in their employment from risks resulting from factors adverse to health; the placing and
maintenance of the worker in an occupational environment adapted to his physiological and
psychological capabilities; and, to summarize, the adaptation of work to man and of each man to his
job.

The basic definition of a labour standard was that adopted by Block, Berg, & Roberts (2003) in their
study of the U.S. and Canada. A labour standard was defined as a governmentally established
procedure, term, or condition of employment, or employer requirement that is designed to protect
employees from treatment at the workplace that society considers unfair or unjust. The common
element across all the standards is that they are mandatory — they are imposed and enforced by
government.

Universally, OH&S is a cross-disciplinary area concerned with protecting the safety, health and
security of people engaged in work or employment. The goal of all OH&S programs is to support a safe
work environment. Integration of OH&S objects into environmental management systems can avoid
duplicate measures and find optimal solutions, because the regulations of prevention are identical in
environmental protection and safety management. Nevertheless, the methods currently used in
environmental management and engineering such as life cycle assessments, technology reports, and
the models of industrial production can interrupt this integration. People can also regard occupational
safety risks more easily than environmental risks as a natural part of their work (Honkasalo, 2000). By
integrating environmental and safety matters the company can get advanced collaboration especially
in noise control, chemical safety, waste management and industrial accident prevention, occupational
and environmental factors which are intimately connected to each other. Consequently, the workers
need to have the knowledge of the risks and hazards at their work place, which also affect the
surrounding and their living areas.

In 1968, Ministry of Industry promulgated the Thai Industrial Standard Act to establish the Thai
Industrial Standards Institute as national standards body responsible for standardization activities in
Thailand. In 1981, ISO 9000 was introduced to Thailand. In 1991, the institute announced an adoption
of TIS/ISO9000 series as National Standard for Quality Systems. In every aspect, it is similar to the 1ISO
9000 series established by the International Organization for Standardization and to the European
Standards EN 29000. Thai industry can be more competitive in the international market through this
international standardization. In 1985, 1SO14000 was disseminated to standardize environmental
protection issues. Then other standards were launched mainly in the industries such as OHSAS18001
(Intarajinda et al., 2011).

Chaikittiporn (n.d.) stated that most of establishments in Thailand are considered small and medium
enterprises, which are increasingly playing an important role for the socio-economic development of
the country. However, a large amount of accidents and occupational diseases are present in these
establishments. There is an urgent need to provide practical support to SMEs for establishing safety,
health and productive workplaces. This can be done through establishing clear long-term strategies
for strengthening and accelerating health and safety standards for the country. Kazutaka (2012)
examined that the design and use of locally adjusted action toolkits play a key role in facilitating the
improvements in each local situation. The roles of these approaches in promoting the safety and health
at work were considered based on their recent experiences in preventing work-related risks and
improving the quality of working life, particularly in small-scale workplaces. In participatory steps, built
on local good practices can lead to many workplace improvements when the focus is on locally feasible
low-cost options in multiple aspects.
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5 Occupational Health and Safety Role in Eco-Industrial Park

Occupational health and Safety is a basic element and constitutes a social and health dimension of
the principle of sustainable development. OH&S practices constitute a set of key activities for such
development. Unfortunately, a few studies have been drawn on the role of OH&S to sustainable
development (Kakabadse et al., 2003; Adei & Kunfaa, 2007; Amponsah-Tawiah, 2013; Kurup & Stehlik,
2009). Studies exploring the role of OH&S on sustainable development are either fragmented or their
relationships only glossed over in an endeavour to make arguments regarding OH&S in a certain
particular agenda (Amponsah-Tawiah, 2013). In Ontario, eco-industrial networking projects in Sarnia
are more about business retention than attracting new investment because construction costs and
other factors have influenced investment decisions. A number of projects have generated significant
returns on investment as well as improved the level of environmental quality, health and safety
(Canadian Eco-Industrial Network, n.d.).

Following the Amponsah-Tawiah’s report in 2013, it reviews literature on the triple bottom line (TBL)
and how they are affected by OHS policies and the effects of work related hazards on sustainable
development (See Fig. 2). The TBL comprises of three Ps: profit, people and planet. It refers to the
financial, social and environmental performance of the corporation over a period of time. A sustainable
labour force is prudently connected to business quest to optimize profitability. Various descriptors such
as compensation claims, employee turnover, and accident record arising out of disregard for OHS
issues have severe impacts on productivity and shareholders asset maximization. Planet confines the
environment and it facilitates trades to be eco-efficient. The environment stays largely the most
extraordinary arena that sustainable development literature appears to have been written on actively
for the past two decades. The environment is exquisitely coordinated with every single human attempt
and that the sustainability of human species has so much to do with the environment. Finally, the role
of firms to “people” was concluded by Willard (2002) that employees need to be able to rely on a safe
work environment that continuously reduces risk of injury and health and safety protection. This is the
basis for maintaining a sustainable workforce.

Three pillars, OHS

Triple Bottom Line,
EIP

L

Fig. 2. OH&S sustainable development interface (Amponsah-Tawiah, 2013)
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Table 3 is a summary of OH&S role in EIPs. Regarding these results, we can summarise the possible
indicator that regard a proficient view of the problem. Basically, data of OHS is an important elementary
and readily data from company. Safety performance can reduce the accident rate, hence the personal
injuries and material damage, and simultaneously improves working conditions which raise employees’
motivation and reduce their absenteeism. Hence, Health and Safety indicator can be seen as an
opportunity to promote environmental sustainability in the EIP development.

Table 3. OH&S role in various EIPs.

Role / References

Descriptors

Benefits

Canadian Eco-Industrial
Networking (n.d.) Benefits of
Eco-Industrial Networking.

Chiu, S. & Tseng, M. 2004.
Production management
toward sustainable
development. Proceedings of
the Fifth Asia Pacific Industrial
Engineering and Management
Systems.

The recent growth of eco-industrial networks in Canada stems from
the wide range of economic, environmental and social benefits
gained by businesses and communities alike. In Ontario, a number
of projects have generated significant returns on investment as well
as improved the level of environmental quality, health and safety.
The consideration of products with regard to their features is being
done primarily as a result of customer demands. The international
concept of "Extended Producer Responsibility" is quickly
establishing itself as a modern consideration in identifying,
organizing and minimizing safety, health and environment risks on a
product’s entire life cycle, from the procurement of raw materials to
production, use and disposal.

Criterion

Deog-Seong, O., Kim Kyung-
Bae, & Jeong Sook-Young.
(2005). Eco-industrial park
design: a Daedeok
Technovalley case study.
Habitat International, 29, 269-
284.

Industrial Estate Authority of
Thailand 2012. Specification
criteria and indicators to

promote into the Eco Industry.

Daedok Techno Valley (DTV) Development Project is the first Korean
attempt to design EIP by restructuring a conventional industrial
estate development plan. By concern with public health, safety and
environmental protection, industry has been at the centre of the
debate on sustainable. Nonetheless, higher levels of progress
towards sustainability in the aspects of ‘external green space
design’ and ‘energy efficient healthy building design’ could be
achieved within the site.

Thai agencies by DIW and I-EA-T have set up the specifications
standard for Industrial Parks and Industrial Estates that plan to
develop to Eco-industry. They have to follow Eco-criteria in 5
dimensions and 20 aspects (DIW) or 22 sides (I-EA-T). In this regard,
“Health and safety” was set up as one of the aspect in the
environmental category.

6 Specification criteria and indicators for the Eco-Industrial development in Thailand

In 2010, the cabinet of Thailand approved the concepts of Eco Industrial Development which were
proposed by the National Economic and Social Development Board (NESDB) and assigned the
National Industry Development Committee and Eastern Seaboard Development Committee to set up
and regulate development plans at both the national and the regional levels (Varathorn &
Plubcharoensuk, 2013). In the next following year, the 11th National Economic and Social Development
Plan (2012 - 2016) prioritised the Eco Industrial Development and restoration of the environment in the
area of the main industrial zone. The Ministry of Industry developed the indicators of EID consisting of
5 dimensions and 22 aspects -- Physical, Economic, Social, Environmental and Managerial (Industrial
Estate Authority of Thailand (I-EA-T), 2012; 2013).
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An overview of each dimension is given below:

1. The physical dimension aims to achieve a proper landscaping plan for the surrounding area
including infrastructure development under the EIE.

2. The economic dimension aims to achieve growth and sustained positive economic results, as well
as to strengthen the local economy, the surrounding communities, and industry. Other target areas
of this category include marketing development, transportation, and logistics.

3. The social dimension is intended to facilitate a better quality of life for people who work in the
estate and who live in surrounding communities.

4. The environmental dimension is focused on supporting the efficient use of resources, and effective
emission and remedying pollution. I-EA-T proposes the appropriate management of waste water,
solid waste, noise pollution, air pollution, efficient use of energy, eco-friendly processes, safety
and health management, eco-efficiency, and environmental monitoring.

5. The managerial dimension aims to organize a systematic management process for the estate and
to facilitate continuous improvement. This will focus on collaboration among stakeholders,
maintenance and improvement of the estate's management system, effective management of
information and reporting, and continuous improvement in the capability of personnel

However, both of them have been developed the Eco - criteria to achieve sustainable EID, I-EA-T
explains the specifications standard of Eco-industry city for Industrial Estates and factories that plan
to recognize an IE as an Eco-industry city have to follow these Eco-criteria in 5 dimensions and 22
sides. While DIW specifies that industrial parks and factories have to perform in both 5 dimensional
and 20 aspects. By define development policy industrial estate into Eco-Industrial city, the composition
and development of the 5 dimensions can be seen in Table 4.

Table 4. Eco-Industrial city feature in 20 (22) aspects related to 5 dimensions of development proposed
by DIW and I-EA-T, B.E. 2554 (A.D. 2011)
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Dimension Department of Industrial Works, Industrial Estate Authority of
DIW (20 aspects) Thailand, I-EA-T (22 sides)
Physical 1.Location and space layout 1.Industrial Estate (IE) Area
2.Building and surrounding area 2.Public Utility and Infrastructure
design Systems
3. Buildings of Factories in the
industrial estate
Economic 3.The economics of the industry 4.Economy of the Industrial Sector

4.The economy of local community
5.Marketing
6.Transportation and logistics

5.Local economy
6.Community economy

Environmental

7.Water management

8.Air pollution management
9.Waste and waste materials
management

10.Energy management
11.Sound management
12.Production process
13.Eco-efficiency

14.Health and safety
15.Environmental monitoring

Eco Efficiency

7.Resource Management
8.Energy management
Production process & Product
9.Production System and Product
Pollution Control

10.Water Pollution

11.Air pollution

12.Waste

13.Noise, Odour, Dust and Smoke
Pollution and Nuisance

Safety & Health

14.Safety & Health

Industrial Symbiosis

15.Business Linkage/Inter
Utilization/ Industrial Symbiosis
Management

Social 16.Quality of life and society of the 16.Quality of life and Society of
surrounding community Employee
17.Quality of life and social life of 17.Quality of life and Society of
workers Community around Industrial Estate
Management 18.The management of the involved  18.Area based Cooperative

area

19.Improvement and maintenance
of international management system
20.Information and reporting

Management

19.Regulating Enhancement on
Factory

20.Encourage Factories to apply the
International and National
Management System
21.Promotion of Innovation/Novel
Management Tool/ System for
Application by Factories
22.Information Disclosure and
Reporting

Although the development of Eco-criteria in Thailand which set up from the two main government
agencies are not totally the same but the major concepts are aiming to same direction. Zoning design,
infrastructure systems and other equipment and facilities are adequately provided to support industrial
operators. There activities are based on the resources management with the highest possible efficiency
and eco friendliness.
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7 Background of Site Selection in Eco-Industrial Park (EIP) concept

Saha Group Industrial Park, Sriracha was constructed in 1977 on approximately 288 ha of land in the
municipality of Laemchabang Subdistrict, located in Tambon Bueng, Sriracha District, Chonburi
Province. The idea was in compliance with government policies that encourage the expansion of
industrial areas to upcountry regions to contribute to sustainable prosperity, improved quality of life,
greater social benefits and better environment for upcountry people (Sahapatana Inter-Holding Public
Company Limited, 2013).The park is operated by Saha Pathana Inter-Holding Public Company
Limited (SPI) which provides lands and finished buildings to engage in the business of developing
industrial areas, with an initial objective to serve the increasing needs for industrial space of its own
subsidiaries. The revenue generated from this business is in the form of rent and utility fees. In
additional, the company provides consultation, business planning, management, and implementation
services to its subsidiaries in exchange for consultation and service fees. There were a total of 65
lessees in September 2014,

In the fiscal year 2012, Saha Group Industrial Park, Sriracha participated in Eco Industrial Town
Project which was launched by the DIW. In this first stage, only 18 firms joined the project, which
used the name “Green Factory”. The objective of this project was to enhance Thai industry in such a
manner that all concerned parties were involved (Sahapatana Inter-Holding Public Company Limited,
2014). Focus group discussions and brainstorming activities involving all stakeholders were
conducted in order to identify targets. Unfortunately, it is not quite clear in the understanding of the
definition and the pathway to get into EIP paradigm. Mainly, an area based working group was set up
to implement the plan for an EIP within the next five years starting from 2012. The results of focus
group discussions contributed to the concept, framework, plan and activities can be summarised
below.

1. A project on advancement towards International Standard Industries: To enable industries to
apply international standard on environmental management for economic competitiveness and
environmental friendliness. On September 25, 2012, a training course was conducted on
Environmental Management of ISO 14001, with ten industries participating. Out of ten, three
industries requested comprehensive advice on environmental management, accounting for
10% of the total number of industries within the Park.

2. A project on promoting zero discharge principle in Industries: To increase the application of zero
discharge in industries. During August and September, 2012, comprehensive advice was
provided on waste water treatment system to ensure the discharge remained within the
standard level of an Industrial Park, to five industries, accounting for 83.3% of the total number
of industries having a problem of wastewater management.

3. Activities conducted jointly with communities: To develop proactive social activities that would
enhance better understanding between industrial operators and surrounding communities.
During August 28 to 29, 2012, a training course was conducted in order to enhance knowledge
on how to sort household solid waste and how to make use of the waste in order to minimise
the volume. There were 13 communities participating in the training, accounting for 100% of
the total communities nearby.
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8 Methods and materials
The main attention in this paper is focused on the barriers and challenges in applying Health and
Safety criteria to Eco-Industrial regulation based on the data from firms located in Saha Group
Industrial Park, Sriracha. Data collection was mainly done by field site investigation from May to
September 2014. The article presents only selected results of the data collection from the
occupational health and safety (OH&S) officer or the personnel in charge of Health and Safety section
of the businesses in factories. The survey questionnaire was prepared to collect the data/information
to identify how the Health and Safety is managed in each factory. The survey tool used to collect data
consisted of 5 parts:

Part 1: General Data comprising Factory Data and Personnel Data.

Part 2: Health and Safety Data such as Occupational health supporting activities in companies.

Part 3: Knowledge of occupational health and safety through the requirements of Eco-Industrial
Park regulations.

Part 4: Opinions about OH&S management through Eco-Industrial Park regulations. This question
used a Likert five-point scale.

Part 5: Problems, obstacles, and suggestions for implementation of OH&S.

To present the OSH management of a group of companies operating in the area in EIP case study,
secondary data from IP report was gathered to describe the practice and operation of IP. Then, a
survey questionnaire with the OS&H officers in manufacturing factories were required to evaluate
level of awareness and participation of IP members in OSH implementation through Industrial
Ecology schemes. In addition, survey research by in-depth interviews with the manager or the
personnel in charge of IP businesses and observation were used to identify the problems, barriers,
and needs to contribute the good operation and more effective Health and Safety management along
with EIP regulation in Thailand.
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9 Results and Discussion

As of September 2014, there are 65 companies located in Saha Group Industrial Park, Sriracha which
can be divided into 10 industrial groups. The main groups are Textiles and miscellaneous items,
plastics/rubber/paper/metal, food and beverages, Footwear, Electrical products and IT, and Garment.
Plastics/rubber/paper/metal group is the biggest group, comprising 15 factories or 23.08 percent of
the total number of factories in the IE. It is followed by Services group (8 factories), Textiles and
miscellaneous items and Food and beverages group (7 factories) as indicated in Fig. 3.

Industrial cluster

3: 4.62% W Plastics/rubber/paper/metal

4,6,15% W Services

E Textiles and miscellaneous items
B Food & beverages

B Garment

5;7,69%

B Electrical products and IT
@ Cosmatics/toiletries/household products
@ Automobile

O Footwear

@ Chemical

Fi
industrial cluster in Saha Group Industrial Park, Sriracha, September 2014

Of the 44 participants who responded, 56.8 percent (25 out of 44) of office workers and those in the
manufacturing section have to work six days a week. 54.5 percent of office workers work from 8 am
till 5 pm while 61.4 percent of workers in the manufacturing section work in double-shift operations.
In the year 2009, Saha Group Industrial Park, Sriracha was certified for total level of Thai Labor
Standard Management (TLS 8001-2546) by the Department of Labor Welfare and Protection, the
Ministry of Labor. This is a sign that they have complied with the social responsibility standard of Thai
businesses. A variety of management systems enforced in the surveyed companies is shown in Table
5. The Board of Directors attaches importance to safety and occupational hygiene. In this regard, the
following guidelines have been prescribed (Sahapatana Inter-Holding Public Company Limited, 2013).

1. Business undertakings shall comply with laws, regulations and policies on safety, occupational
hygiene and working environment with due regard to the safety of life and properties as well as
to the impact on the health of employees, trading partners and stakeholders. Regular
monitoring and safety assessments must be conducted.

2. Occupational safety shall be promoted. Work regulations, procedures and standards are
prescribed to ensure working safety is consistent with risks. Working environment and safe
work procedures are improved. Tools and equipment for safety protection are also provided to
employees.

3. Preparations are made for emergency events. An emergency plan has been devised and regular
drills and improvements are carried out. This is to prevent and minimize any loss to life or
properties of the Company, employees, trading partners and related persons.
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4. A safe working culture has been built for the entire organization to ensure sustainably safe work
operations.

Table 5. Management Systems in Saha Group Industrial Park, Sriracha, September 2014

Type of MS Number of Users Percent (%)
ISO 9000 38 86.4
ISO 14000 30 68.2
GMP / HACCP 8 18.2
OHSAS 18000 7 15.9
TS 16949 6 13.6
ISO 5001 2 4.5

Most companies in Saha Group are ISO 9001 certified for their production standard. The Company
takes into account the environmental impact of its business operation in terms of resource use,
energy consumption and pollution by considering direct and indirect economic, environmental, and
social factors. By doing that, Saha Group Industrial Park - Sriracha has therefore been certified
Multisite ISO 14001:2008, an environmental management standard, by the Office of Certification
Body (OCB) under the Thailand Institute of Scientific and Technological Research (TISTR). Saha
Group Industrial Park - Sriracha is also Thailand’s first industrial estate that has been certified an
energy management standard (ISO 50001) (Sahapatana Inter-holding Public Limited Company, 2013).

Apart from business consultation provided, the Saha Group also encourages all of the firms
located in the Industrial park to follow the regulations and policies on Occupational safety consistent
with the laws. However, the company has no power to force firms to comply; so many companies
ignore the policy. In companies, it is important to focus more often on specific prevention activities
such as workplace health checks, threat level indicators and other health promotion projects to
support employers to promote health in the workplace. Different sets of occupational health concerns
in companies have been presented in Table 6.

Understanding Small Enterprises (USE)2015 Conference Proceedings 68



Understanding Small Enterprises (USE) Conference 2015 — PROCEEDINGS
‘A Healthy Working Life in a Healthy Business’
21 - 23 October 2015 | Groningen,
The Netherlands | www.useconference.com

Table 6. Occupational health supporting activities in companies.

Variable Frequency Percent (%)
Workplace health check
Pre-placement medical examinations 39 88.6
Pre-assignment medical examination 4 9.1
Medical check after an injury 9 20.5
Health risk factors check : Chemical, Heat, Noise, lung X-ray, 31 70.5
Urine test, Ear
Others: Urinalysis for drugs 3 6.8
The threat level indicators
Noise 41 93.2
Heat 31 70.5
Chemicals: Toluene, styrene, MIBK, Formaldehyde, NaOH 30 68.2
Xylene, Total Hydrocarbon
Others: Total dust, Respirable dust 8 18.2
Health Promotion
“White Factory” (drug-free) 28 63.6
Physical activity 2 4.5
Quality control of cafeteria 15 341
Smoking cessation program 18 40.9
Others: Standards on Drug Use Prevention and Solutions 8 18.2
Emergency plan
Chemical leak 29 65.9
Flooding 12 27.3
Others: Radiation leaks, Gas leak, Transportation of 13 29.5

hazardous waste, Garbage / waste fire, Sewage sludge spill

9.1 Workplace health check

A total of 88.6 percent of participating firms provided the pre-placement medical examinations which
helps to manage risks in the workplace with the aim of avoiding illness or injury to the applicant or
fellow employees. Moreover, some jobs also have legal requirements and standards that need to be
met. Approximately 70.5 percent of companies provided the health risk factor checks in the workplaces
covering the key risk factors of chemical, heat, and noise. They also conduct lung X-rays, urine tests,
and ear tests to monitor other health risks. While only 20.5 percent of participating firms required
medical checks after an injury for their employees and about 9 percent required pre-assignment
medical examination.

9.2 The threat level indicators

Generally, where a threat has been reported by an employee, implementation of important safeguards
to help prevent and detect incidents in the workplaces is carried out prior to law enforcement
intervention. Survey results show that the number of organizations that have basic indicators checked
in noise, heat, and chemicals are 93.2%, 70.5%, and 68.2%, respectively. It is also important to
determine other threat indicators checked, like total dust and respirable dust, for some organizations
to help identify the insider-risk which affects employee’s health.
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9.3 Health Promotion

A variety of health promotion projects is supplied by firms located in Saha Industrial Park. The most
popular project, named “White Factory”, aims to prevent drugs getting into businesses and to lower
the number of drug abusers. While employers knew skilled workers were misguided in abusing drugs,
they were giving them a chance to reform their behaviour and return to work and not be a burden on
society. Other projects launched to encourage health promotion in the workplaces are: Smoking
cessation program, Quality control of cafeteria, Standards on Drug Use Prevention, and Solutions
Physical activity.

9.4 Emergency plan

Firms located in industrial park have emergency plans in place to respond effectively to health and
safety incidents and other emergencies that might occur in the workplace. These plans include
dangerous chemical leakage, chemical emission, flooding, radiation leaks, gas leaks, transportation of
hazardous waste, garbage / waste fire, and sewage sludge spill. The managers of the industrial park
regularly provide practices in emergency response plans and provide reports to government of
emergency training plans.

10 Barriers to the application of Health and Safety criteria in Eco-Industrial regulation

The growing popularity of occupational safety and health management systems in Thailand has
stimulated critical debate about their effectiveness. This paper asks whether the performance of
occupational safety in potential Industrial Parks lives up to the expectations of Eco-Industrial
regulations. This study has identified five main occupational health related issues that have resulted in
the poor application of Health and Safety criteria in regards to Eco-Industrial regulation:

First, the definitional requirements for health and safety criteria have been watered down. There is
an urgent need to provide practical support to all of the firms located in Industrial park in establishing
safe, healthy and productive workplaces.

Second, it can be clearly seen from the field work that the implementation of Saha Group Industrial
Park, Sriracha in health and safety is consistent with the Eco-Industrial criteria. Unfortunately, the two
main organizations — DIW and I-EA-T, were focused most of EIP projects on 'wastes' and ‘by-products’
management. There are no organizations that specifically address and provide properly technical
services in Health and Safety criteria in the Eco-Industrial regulations, so implementation or application
in the whole park is inadequate.
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Third, a review of empirical research reinforces the view that government’s policies can improve
health and safety outcomes (Crook & Sverrisson, 1999; Adler & Newman, 2002; McGinnis, Williams-
Russo, & Knickman, 2002), but only if they meet strict conditions concerning senior management
commitment, effective workforce involvement and program integration. In Saha Group Industrial Park,
Sriracha, they play a critical role in following government’s policies to fit for EID purpose. The way roles
and functions are allocated to government agencies, and the structure of agencies involved, can have
a big impact on how well they respond to the Government’s policy priorities, health and safety
management and opportunities for better performance.

Fourth, several barriers to successful implementation are identified, including the failure to meet
essential success factors, the lack of continuous surveillance programs both on environmental
monitoring and health examinations undertaken for physical hazards in workplaces, and their
problematic application in certain sectors such as small business, contractors, and the part-time
workforce.

Fifth, there are still no clear policies about the extra "encouragement” of potential regulatory action
or litigation. Many organizations will not act upon their implied moral obligations without compulsion.

11 Challenges for the application of Health and Safety criteria regards to Eco-Industrial
regulation

The operation of eco-industrial development in Thailand is not entirely transparent. The political
influences have determined decisions, rather than a clearly defined economic development
requirement and strategy. In many areas, this has resulted in excessive investment in development of
industrial sites with little chance of fully using the land and gaining adequate return on this public
investment. A review of Eco-Industrial projects in Thailand suggests that stakeholder participation may
increase public trust in decisions, as long as participatory processes are perceived to be transparent
and consider conflicting claims and views (Koenig, 2000).

However, since the year 2000, when Thailand began to seriously tackle pollution problems,
government officials in each section still do not know how to play their roles (Kititasnasorchai &
Tasneeyanond, 2000). This uncertainty may be partly due to lack of manpower resources and technical
expertise to implement the technical regulations. Nevertheless, the Thai social custom involving the
patronage system, in which personal relations come before the principle of what is right or wrong,
contributes somewhat to ineffective law enforcement as well. This problem becomes worse in
provincial areas where there is far less pollution-control personnel and budget. These areas may need
time to fully appreciate the benefits from complying with pollution control requirements, and to learn
to coordinate with each other better. The industrial waste management system in Thailand is still
lacking comprehensive data on industrial waste generation and flow (Plubcharoensuk, Nakayama, &
Shimaoka, 2008). In accordance with these problems, there are few accurate data on industrial wastes
originating as waste water, solid waste, noise pollution, air pollution, energy usage and there is little
environmental monitoring of the factories. These are the primary data for assessing EIP. This study has
focused on one Eco-criterion namely “Health and Safety”, to propose the alternative way to assess
EIPs in Thailand.

12 Discussion

It is clear that planning for EIP still is in immaturity developmental phase in Thailand. This work
confirms that health and safety management can become an important criterion used for the high
potential Industrial Parks that they claimed to be engaged in (or intended to be engaged in) EIP such
as Saha Group Industrial Park, Sriracha.
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The following barriers and challenges have been identified as priority issues for Thai operators to be
concerned:

* Knowledge - most of establishments in Thailand are considered to follow the government
policies. The problems found from this study were the unclear understanding of definitional
requirements criteria in the industrial park especially by the entire workforce. Moreover, there are
lack of technical services from related government agencies in mentoring of the working
environment and providing important knowledge to employers and workers in Health and Safety
criteria in the Eco-Industrial regulations. There are also lacks of guidance and specify the
specific needs of each industry from the experts for managing the OH&S to use as a tool that
enhance the Eco-Industrial development in Thailand.

¢ Economic - It is also not clear about the measures or incentives to get from the government
after participating in this project. There was no continuous programs in the year 2013 because of
no funding supported from the government in that fiscal year. Nevertheless, compliance with the
government’s policies also, is expensive. So, clear policies about the special motivation for the
organizations have to be offered.

¢ | egal - Eco-Industrial conceptual requirements may be reinforced in environmental related law.
It is accepted that the operation of Eco-Industrial Parks in Thailand is a kind of voluntary
participation. Potential industrial park would be persuaded or selected by the government
agency to be funded in each fiscal year. Likewise, the Parks can persuade firms to set up in the
Park without compulsion.

13 Conclusion

This work has aimed to analyse the barriers and challenges for the application of Health and Safety
criteria regards to Eco-Industrial regulation relating to the personal safety and protection of its
workers in firms’ performance in the selected IP. For this purpose, we first identified good
management practices, and then carried out an empirical study by using a questionnaire conducted
with firms’ safety officers. The findings of this work consequently represent an important source of
motivation for firms to implement a Health and Safety management in line with the requirements of
Eco-Industry policies. Finally, the success of Eco-Industrial project in Thailand depends on
cooperation from all parties in the park. Government agencies should consider compulsory regulation
rather than the voluntary encouragement and reconsider the special consideration such as tax
reduction policy to convince the private sector to fully participate in this project.
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Digital Delivery of Occupational Safety and Health Content: Making

Research Easy to Use and Easy to Steal
G. Burnett'and T.R. Cunningham’

"National Institute for Occupational Safety and Health, United States of America

Disclaimer

The findings and conclusions in this presentation have not been formally disseminated by the
National Institute for Occupational Safety and Health and should not be construed to represent any
agency determination or policy.

Abstract. Prolific as they are, smaller businesses have higher rates of injuries, illnesses, and fatalities.
Because there are so many of these firms, it is difficult for occupational safety and health agencies to
reach them all with the needed help. By involving intermediary organizations in their outreach activities,
OSH agencies can provide resources to small enterprises. If the resources they provide are easy to
use and easy for intermediary organizations to localize, the OSH interventions are more likely to be
adopted by the small business owners who receive them. When products are available digitally, costs
are lower, small businesses and intermediaries can more easily repurpose them, and peer groups can
share them more broadly. Safety products that are easy to use and easy to steal are more likely to see
wide adoption.

Breadth of Small Business

Small enterprises dominate the business landscape. In the United States, 79% of firms have fewer than
10 employees (U.S. Department of Commerce, 2008). This heavy representation is consistent
throughout the international community (Hasle & Limborg, 2006; Champoux & Brun, 2003; Walker &
Tait, 2004). There is strong evidence that small businesses bear a proportionally large burden of
workplace fatalities, and when injuries occur, they tend to be more severe in smaller organizations
(Champoux & Brun, 2003; Hasle & Limborg, 2006). Smaller enterprises are less likely to institutionalize
any type of safety activity: to train new employees, to host a safety committee, to access a consultant,
or to have written rules or policies, and they are more likely to operate in higher-risk industries in the
first place (Sinclair, Cunniningham, & Schulte, 2013; Champoux & Brun, 2003).

“Small” is a relative term, and defining an enterprise by its gross employee number can be
misleading. Within the literature, many researchers have identified attributes shared by businesses
that might qualify them as being characteristically small, regardless of the number of workers on the
payroll (Hasle & Limborg, 2006). European nations have institutionalized this insight more adroitly
than their North American counterparts. In her introduction to “Small and Medium-Sized Enterprises
and the Environment: Business Imperatives,” Hillary (2000) summarizes many international efforts to
define commercial enterprises by a bevy of characteristics, though she contends that wholesale
standardization “does little to help us understand the diversity of the sector.” Many of the
characteristics that differentiate a business as being “small” or “micro” are the very attributes that
result in higher safety and health risks for workers. Across the board, small enterprises, even defined
as imperfectly as they are, have been consistently documented as having the highest rates of injury
and illness (Buckley, Sestito, & Hunting, 2008; Fabiano, Currd, & Pastorino, 2004; Fenn & Ashby,
2004).

A Small Definition

The five categories for defining small enterprises that | propose below are simply variations on or
amalgamations of categories suggested by others. | have organized the characteristics for the purpose

Understanding Small Enterprises (USE)2015 Conference Proceedings 75



Understanding Small Enterprises (USE) Conference 2015 — PROCEEDINGS
‘A Healthy Working Life in a Healthy Business’
21 - 23 October 2015 | Groningen,
The Netherlands | www.useconference.com

of understanding why small businesses are less likely to learn about, understand, and implement safety
and health research.

Newness

When growth is a business goal, firms succeed and grow, or they fail; given enough time, many
businesses are either no longer small or no longer in business. Thus, one of the defining characteristics
of small enterprises is their newness. New businesses tend to lack an established safety culture—or
any culture (Champoux & Brun, 2003). The owner-manager does not generally have broad management
experience and almost certainly has no safety expertise (Cunningham & Sinclair, 2015). Champoux and
Brun suggest that the people in small-sized enterprises “are generally younger, less educated and less
experienced than their counterparts” (Champoux & Brun, 2003).

Centralized Power

In the culture vacuum of a new operation, the owner sets the tone. Hasle and Limborg (2006) describe
the owner’s role as “the dominant actor in relation to any changes made in the small enterprises.”
Employees follow the lead of the owner and find it particularly difficult to suggest anything
controversial. The organizations are flat and work can take a uniquely interpersonal dimension among
all employees. Because of this social construct, employees are not inclined to raise controversial
issues, such as safety concerns. (Hasle, Kvorning, Rasmussen, Smith, & Flyvholm, 2012)

Dearth

Small enterprises are faced with regular shortfalls: They have no time, slack resources, broad expertise,
or available capital. Because of their disproportionate revenue streams, the same financial outlay for
the same safety control paid by a large firm comes at a relatively higher cost to a smaller firm (Hasle &
Limborg, 2006). They have no “war chest” of past profits to invest in non-production capacity, no extra
hands to designate to safety and health activities, no spare hours for developing their cost centers.
They tend to operate in survival mode (Champoux & Brun, 2003; Hasle, Kvorning, Rasmussen, Smith,
& Flyvholm, 2012; Sinclair, Cunniningham, & Schulte, 2013). If an activity does not contribute directly
to a revenue stream or a cost-cutting measure, it often becomes a victim of dearth.

Isolation

Small firms tend to be isolated from peer networks. They don’t have the spare cash to join groups or
the spare time to attend meetings. They rarely receive inspections or avail themselves of services.
Additionally, they are geographically dispersed, a physical manifestation of their social solitude (Hasle
& Limborg, 2006; Champoux & Brun, 2003; Sinclair, Cunniningham, & Schulte, 2013).

Distorted Perception

Owner-managers can become fixated on financial survival to the point of ignoring the very real peril of
mortal survival. Thus, health and safety become a minor focus and receive minimal organizational heft
(Hasle, Bager, & Granerud, 2010). Owners with inaccurate perceptions of risk disavow any sense of
corporeal jeopardy. Accidents rarely occur within a single company, giving the impression that safety
concerns can be handled as they arise and do not need to be planned for, or that when problems hit,
bad luck is the culprit (Hasle & Limborg, 2006; Sinclair, Cunniningham, & Schulte, 2013; Champoux &
Brun, 2003). Owners underestimate their odds of experiencing a tragedy and overestimate their
knowledge about preventing one (Hasle, Kvorning, Rasmussen, Smith, & Flyvholm, 2012). Despite the
true odds, their planning comes to nothing more than a statistical shrug.

The Role of the Initiator

Organizations that hope to initiate safer, healthier practices within smaller enterprises need to
understand the baggage that comes with newness, centralized power, dearth, isolation, and distorted
perception before they can offer meaningful assistance. Initiators such as professional organizations,
government agencies, and academic institutions produce research, training, guidance, and best
practices. Thanks to these initiators, there is no shortage of occupational safety and health information
available. For example, the National Institute for Occupational Safety and Health (NIOSH) publishes
approximately 300 technical documents per year. However, very few of these documents are designed
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for use by small business managers. Furthermore, very little of the research generated by public health
initiators is ever adopted by at-risk firms. Referring to work done at the National Institutes of Health in
the United States, Glasgow, et al. (2012) summarize this disparity: “The ultimate goal of new discoveries
is to enhance human health, yet most discoveries are slow to or never fulfill this promise.” The most

encouraging interventions are not necessarily the ones that are ever put into practice (Flaspohler,
Lesesne, Puddy, Smith, & Wandersman, 2012).

A paradox lies at the heart of the disconnect between what initiators produce and what small
enterprises adopt, and it is embodied in two conflicting ratios. The first is a few-to-many ratio: no
matter how many initiators exist, there will always be more businesses. It is impossible for any single
organization to make contact with a meaningful quantity of existing businesses (Sinclair,
Cunniningham, & Schulte, 2013). The second is a much-to-any ratio: the quantity and depth of
occupational safety and health research is too vast for any small business owner to digest and apply.
In short, there are too few organizations designated specifically to aid small businesses, but the
volume of information they share is overwhelming.

By understanding the traits of small businesses, we can disrupt the paradox. To do this, we need
strategies for translation and distribution that will lead to the adoption of workplace safety and health
research.

Translation

If research organizations define small firms by their underlying traits rather than simply their
“smallness,” they can customize their research outputs. However, if they fail to understand the traits
of small enterprises, initiators’ research will never be put into practices (Flaspohler, Lesesne, Puddy,
Smith, & Wandersman, 2012). The translation effort is unfortunately not as simple as reusing products,
trainings, or techniques that were designed for larger firms (Champoux & Brun, 2003). These solutions
often depend on a tradition or an organizational system of safety, staff dedicated to the topic, available
time and money, membership in industry communities, and an awareness of a hazard. To adjust for
the special needs of the audience, initiators must recast safety research into practical, step-wise
solutions that can be implemented inexpensively and immediately in small firms (Hasle & Limborg,
2006). Interventions must be simple so that non-experts can deliver them (Sinclair, Cunniningham, &
Schulte, 2013). They should be tied to production (Champoux & Brun, 2003). They should abandon
lawyerly nuance and should tackle the biggest, most prevalent, most dangerous hazards. Any outputs
should be turn-key solutions. Stephen Hawking’s wisdom from his book A Brief History of Time (1988)
is applicable here: “Someone told me that each equation | included in the book would halve the sales.
| therefore resolved not to have any equations at all.” The owners of small firms are not safety and
health experts, and generally neither is anyone on their staff. They need information and tools that
deliver help in the most intuitive, meaningful way possible (Hasle & Limborg, 2006).

Distribution

After they have created tools that are customized for small firms, initiating organizations still need an
avenue for reaching these enterprises. The most effective distribution method is face-to-face (Hasle &
Limborg, 2006; Sinclair, Cunniningham, & Schulte, 2013). This is consistent with the advances in
marketing that have ushered in the “Relationship Era” (Garfield & Levy, 2013), and relationship
marketing techniques should be applied to safety and health outreach. The tenets include cooperation
between the producer and the consumer, ongoing interactions that build trust and mutual respect, and
exchanges that rely on past experiences and roll into future transactions (Finne & Gronroos, 2009).
“Brand loyalty” is increasingly built around interpersonal experiences and through open feedback
loops, not bullhorn advertising and a slick sales force.
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Relationship Marketing

The few-to-many reality precludes initiators from forming close, ongoing relationships with small
business owners consistent with Relationship Era principles. The chance that a company will feel
“brand loyalty” for an initiator that provides it with intermittent safety and health information is slim, a
concept described by Duncan and Moriarty’s Relationship Communication Model (1998). However, if
the safety and health products come from a consistent source, an intermediary with whom the user
has an existing relationship, the likelihood that it will be heard, accepted, and adopted increases.
Though their networks are not extensive, small business owners and managers look to “familiar

outsiders” for validation, that their working environment is acceptable. These include clients,

partners, and employees (Hasle, Kvorning, Rasmussen, Smith, & Flyvholm, 2012). An intermediary
can be any touch point in a business’s value chain. An intermediary can be anyone with whom
money, information, or paperwork is exchanged. Specifically, intermediaries may be accountants,
financial advisors, legal aids, insurance companies, occupational health experts, human resource
representatives, marketing agencies, peer networks, workers’ compensation departments, labor
unions, municipal authorities, bureaucratic departments, health care service providers, equipment or
material suppliers, trade associations, and vocational schools (Sinclair, Cunniningham, & Schulte,
2013; Hasle & Limborg, 2006; Cunningham & Sinclair, 2015). Stronger intermediaries tend to have an
existing interest in occupational safety (even on a personal level) and a relationship with a small
business owner (Sinclair, Cunniningham, & Schulte, 2013).

Social Exchange

All relationships operate on the exchange theory: the expectation that each side has something to gain.
Exchange requires balance. People want minimal costs and maximum benefits out of their
relationships. If costs exceed benefits for either side, the relationship will fail. There is an expectation
of reciprocity (Sinclair, Cunniningham, & Schulte, 2013). Exchanges are not just economic transactions
involving goods and services. They are social too (Cunningham & Sinclair, 2015).

When products and services move from an initiator to an intermediary to a user, an exchange occurs

at both levels, and at both levels, the value of workplace safety must be conveyed so that the
receiver perceives a benefit. In other words, safety needs to be sold.

Selling points from intermediary to consumer include the economic advantage of a safety and health
practice, its effectiveness, its compatibility with current processes, its reliability, its simplicity, and the
degree to which it bestows a competitive advantage (Dearing & Meyer, 1994; Holsapple & Jones,
2004). From the initiator to the intermediary, the selling points need to reinforce the ways in which the
practice will make the intermediary more valuable to its consumers. For example, a government
agency could pitch new safety training to a chamber of commerce by explaining how the training will
enhance chamber programming, thus drawing new members and better serving existing members
(Sinclair, Cunniningham, & Schulte, 2013).

When cultivated properly, relationships between initiators and intermediaries only need to last long
enough to diffuse a practice to the intermediary. Once the staff is trained and has internalized its role
in inculcating the practice among small businesses, neither the intermediary nor the initiator has more
to gain from the relationship. Effective diffusion does not create long-term dependency (Cervantes,
1997). Once a champion in the intermediary organization has established a durable program, the
initiator can gently bow out (Cunningham & Sinclair, 2015).

Understanding Small Enterprises (USE)2015 Conference Proceedings 78



Understanding Small Enterprises (USE) Conference 2015 — PROCEEDINGS
‘A Healthy Working Life in a Healthy Business’
21 - 23 October 2015 | Groningen,
The Netherlands | www.useconference.com

Adoption

The endgame of occupational safety and health research should be adoption leading to safer, healthier
workplaces. Flaspohler et al. (2012) have introduced the Interactive Systems Framework, which
proposes three systems that lead to adoption. The first involves distilling information in a simple, clear
way; the second seeks to provide training or technical assistance to users; the third explores
mechanisms for implementing an innovation into practice.

When the ISF is appropriated by an intermediary model, the products and services that initiators and

intermediaries provide must do two major things: Make the new practice as easy as possible, and
provide the organizational structures and special skills that are needed so that the small business will
have the capacity to adopt the practice (Flaspohler, Lesesne, Puddy, Smith, & Wandersman, 2012).

Hasle et al. (2012) identify three mechanisms that lead to adoption: regulation, incentives and
information. Yoder and Murphy (2012) look at how these mechanisms operate as barriers or
motivators leading to behavior change. Two common barriers are time and money. These can either
be subsidized, or they can be removed by demonstrating that a new practice is time- and cost-

effective. Motivators in the safety and health world are nearly impossible to observe. It is hard to see,
and therefore feel motivated by, a lack of injury or illness, as this supposition tends to be the status
quo. Motivation to embrace a safety practice often comes in the form of a near-miss or an incident
with a peer.

Going Digital

Working with intermediaries changes the one-to-many ratio into a less daunting one-to-several-to-
many arrangement. This efficiency can multiplied when the products and services are made available
digitally. Digital media excels at one-to-many distribution. A safety walkthrough checklist can be
generated once and disseminated endlessly. It can be passed quickly and inexpensively to several
intermediaries who can each send it to small businesses. “Train the trainer” events can become
webinars, filmed once and shared with intermediaries independent of time and distance. While not
every product is conducive to digital delivery, many are. Templates, publications, programs, trainings,
and checklists can all be shared online as documents, videos, posters, slideshows, or images.

At the end of 2014, the National Institute for Occupational Safety and Health digitally published
modules for training home health care workers. While home health care workers are exposed to many
hazards, the initiating researchers selected seven areas of utmost importance and created a specific
training module for each. The material was designed for intermediaries to use. Knowing that the
intermediaries would not be as knowledgeable about or interested in workplace wellness, the

material was designed for easy adoption. Each module contains a lesson plan with cues and text,
hand-outs and slides, which can be delivered by a neophyte. No special skill set is required to deliver
the training. NIOSH is currently working with state departments on aging as intermediaries. Because
it is available digitally, the training, its components, and its delivery channels can be modified to meet
intermediary or consumer needs.

Localized Content

An initiator can track user behavior and then optimize materials based on real-time feedback. Then an
initiator can differentiate which “elements of an intervention are essential (core) and which can be
modified to local context” (Neta, et al., 2015). Intermediaries may want to modify products to better
serve their small business clients. Regardless of the actor, interventions and innovations will inevitably
be adapted, modified, and localized. If an innovation can be reinvented, it will be adopted more quickly
and it will be more self-sustaining (Rogers, 2003, p. 183). Digital production and delivery make this
process easier. When initiators publish new safety practices, they ought to take a keen interest in how
intermediaries interpret them and then how consumers implement the innovation (Finne & Gronroos,
2009).

While well-designed content is easy to understand and to implement, it should also be flexible. It is
not likely that an intervention will meet the exact needs of a “specific target group which can be

Understanding Small Enterprises (USE)2015 Conference Proceedings 79



Understanding Small Enterprises (USE) Conference 2015 — PROCEEDINGS
‘A Healthy Working Life in a Healthy Business’
21 - 23 October 2015 | Groningen,
The Netherlands | www.useconference.com

different in terms of size, work tasks, socio-economic context, etc.” (Hasle, Kvorning, Rasmussen,
Smith, & Flyvholm, 2012). The most popular component of a campaign from NIOSH to hospital
administrators about preventing accidental needle sticks was a collection of poster templates that
could be customized by the adopting hospitals.

Designing for Theft

The idea that content from an initiator will be modified, repurposed even corrupted—this can be
unsettling. However, widespread adoption almost guarantees adaptation (Neta, et al., 2015). The key
is to design materials for their inevitable repurposing. Returning to the home health care training, the
modules were purposely designed to cover only one topic (thus freeing users from needing the entire
suite of modules) and to be taught in any order. In many cases, it is advantageous to enable
intermediaries to strip out the initiator’s branding or to add their own. Branding should reflect the level
of loyalty the small business owners feel toward the initiator or the intermediary.

Digital content is simple to store in multiple locations. Initiators should take care in selecting formats

and channels that enable intermediaries to purloin health and safety products in their entirety. If a
planning tool or a how-to video can’t be appropriated by an intermediary, the small business owner
will never see it. Content that gets stolen, adapted, and shared is content that gets used.

User-friendly products that are effortless to localize enable intermediaries to become information
brokers for small businesses. They receive small-business-specific resources from initiators and
curate these for their constituencies. In their role as curator, intermediaries can resolve the much-to-
any ratio where too much information is available for any small business to swallow. The intermediary
can cull the best, most practical small business help, sharing it in one spot, and giving the owners of
small enterprises a single conduit for what would otherwise be a stultifying glut of information. The
relationships they have with small business owners allow them to recognize deficiencies in the firms
and add value to their side of the social exchange by locating a resource to remediate the deficiency.
When a practical intervention is found that solves a problem, “the organization makes the intervention
a routine part of operations” (Cunningham & Sinclair, 2015).

Conclusion

Small businesses are among the most hazardous. Traits common among small firms are inextricably
tied to the safety and health of their workers. These enterprises are new, and lack structure, a safety
culture, and trained leaders. All decisions and major responsibilities rest on the owner. They have a
dearth of time, money, staff, and know-how. It is difficult for them to see safety practices across the
industry due to their isolation, and it is even more difficult for them to see their own high probability for
an injury, iliness, or fatality.

Intermediary organizations can alleviate many of these deficits by including safety and health tools
and products as an added service. They, in turn, must rely on help from initiator organizations.
Efficient initiators who have an interest in their proposed safety and health practices being adopted
by small businesses are advised to simplify the practices, create digital products, and design them so
they can be stolen, shared, and adapted for further use.
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Workshop: Online tools: good practice to guide the implementation of OSH measures in small
enterprises

Abstract

As part of its strategy to address micro and small and medium enterprises (SMEs), the INRS (National
Research Institute for Safety and Health) has developed an online tool called “MAVImplant”, dedicated
to designing mockups of workplaces. Reaching these companies relies on the idea of proposing a
stand-alone tool that will be of appreciable use for small enterprises managers at a critical moment,
when they must undertake the major task of investing in their future production tool.

Users can access this open Web application, on which they can build a 3D mockup of their future
workplace. They are guided throughout the successive workplace design steps. At each step of the
project, the software supplies information and assistance relating to occupational health and safety
(OHS) and “good practices” of workplace environment design. Introducing OHS issues upstream in the
project facilitates taking preventive actions at source.

To ensure that SMEs are addressed effectively, the tool is adapted in a variety of “trade applications”
that implement the items of equipment and the actions and rules specific to each sector of activity.
These elements have been defined by workgroups composed of representatives of the profession and
prevention specialists.

The assistance provided to the user is intended to be simple and non-constraining. Practical examples
and references are provided to facilitate the autonomous use of the tool.

Different mockup visualization tools based on virtual reality concepts allow the user to conceptualize
the future work environment. The software is interactive: the user enters the information and inserts the
3D objects in the mockup, and these actions trigger the display of messages that help them to
progress. This online tool allows the SME managers to communicate on their project with the different
actors involved: the future users, the architect, and the experts concerned. Collaboration is aided by
specific tools: the insertion of post-it comments in the mockup, the addition of comments on the
objects, sharing of the mockup between users. Exchanges between the latter are aided by the edition
of a report summarizing the project’s specifications. Prevention is taken into account by the
organization and reservation of spaces, and the layout of flows and traffic, as well as attention given to
the risks that can be dealt with through the design of the workplace.

MAVImplant was first implemented in two pilot sectors: baking and pastry-making, and automobile
maintenance and repair. After analyzing feedback from these two sectors, adaptations for other sectors
will be developed.
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Workplace design: a critical juncture for SMEs

The construction of a new workplace or the renovation of existing premises is a vital project for the
manager of a micro, small or medium enterprise (all of them being called “SME” in this paper) [1]. It
demands considerable financial investment. It represents the opportunity to design their future
production tool, with an impact on future production performances in both quantitative and qualitative
terms. The premises will influence the employees’ environment and work situation. The workplace of
SMEs is often very close to their points of sale, thus the image of the enterprise in the eyes of its clients
is at stake.

Confronted by such challenges, the SME manager lacks the arms necessary to carry out their project.
They are far from having the experience of a contracting authority. They often lack the requisite
competences regarding construction, regulations, and even project management. Thus they rely on a
prime contractor or a design and construction manager who is most frequently an architect. However,
they do have competences that the architect lacks: the rules specific to their trade, and of course the
needs related to their specific project. But their professional activity leaves them with little time available
to group these rules and needs to together and formalize them. As for issues relating to the prevention
of occupational diseases and risks, they are often poorly known and are dealt with at the end of the
project.

This highlights the conjunction of a heed for management (carrying out a workplace design project),
prevention (integrating good practices in health and safety - OHS), and dialogue (between the SME
manager and the architect). A tool capable of satisfying these three objectives would be particularly
well-adapted for SMEs to facilitate integrating these elements from the design stage [2].

Its utility becomes fully apparent in the upstream phase of the project, from the expression of needs,
the so-called “program” phase, in the workplace and the work environment design procedure. This
early phase permits prior reflection to define the essential points of the project and it greatly facilitates
handling OHS issues. Indeed, it will enable the implementation of prevention actions at source, since
it is known that the efficiency of solutions integrated at the outset is better and less expensive than the
corrective actions often applied later [3,4].

A computer mockup tool

A study at the INRS (National Research Institute for Safety and Health) was performed to define a tool
satisfying the objectives described above [5]. A prototype was built and its usability validated [6]. This
was followed by the production of the “industrial” tool called MAVImplant (“virtual installation mockup”
—in French “Maquette Virtuelle d’Implantation”).

It is a software application that can be accessed online: craftsmen and architects are familiar with using
the Internet [7]. It permits building virtual 3D mockups of the workplace and is structured to guide the
user progressively through the project. It incorporates functions that assist the user to layout spaces
and position machines and the operators that use them. It provides advice relating to “good practices”
in workplace design and OHS. It also provides a summary report intended for the design and
construction manager (Figure 1).
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Figure 1: The MAVImplant tool can be used to build a virtual 3D mockup of the future workplace. The
user is guided in their approach progressively, step by step (see the black menu bar at top of screen)

The target users are SME managers and all the people involved in the project from the angle of the
“trade” to be practiced.

In what follows, we present the tool’s characteristics from the angle of its adaptation to the objective
targeted SMEs: customization, ease of use, appropriation of the project, tool interactivity, collaboration
in the approach.

Adaptation by “trade”

In order to reach SMEs, the tool must be customized in relation to the user’s situation, and especially
their occupation [8]. To do this it was decided to adapt MAVImplant by “trade” (e.g., hotels, baking-
pastry making, carpentry, etc.). Deploying the tool therefore relies on adapted applications, specific to
each area of the activity targeted.

The association of professional advisors in this approach is a key element of its success [9]. Also, for
each trade, collaboration is organized with representative partners. The latter attend workgroups that
draw up recommendations, items of equipment and rules specific to the trade and which will be
integrated in the software. They will then be responsible for disseminating the product and providing
support for its use.

Simple and stand-alone utilization

The software guides the user in the mockup construction approach. Successive steps are proposed:
placing work areas, laying out the building, integrating the process, laying out the passages and
corridors, etc. The user builds the mockup step by step, by inserting 3D objects characteristic of their
trade in a “scene” (Figure 2).
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Figure 2: The mockup is built by inserting 3D objects from a library (see the product line lower banner).

Furthermore, MAVImplant provides assistance in the form of “warning” windows when relevant. Once
the SME has considered that their project has been sufficiently well-defined, they edit a report
comprising the views they have selected. This document is a “summary of needs” that can then be
examined by an architect.

Using MAVImplant online makes the application easy to use and immediately available. Potential users
can access the application in “visitor” mode to understand the logic of the approach proposed without
any prior subscription.

The application is stand-alone, meaning that no preliminary training is required. Tooltips are
superposed over the action buttons and the application has an integrated online help function.

The functions are designed to be intuitive. The GUI (Graphical User Interface) refers to current practices
of contemporary 3D Web applications (“serious games”).

Building “one’s” project

The main difficulty for SME managers is to visualize a work situation that does not yet exist, using
abstract representations: these are either drawings or plans at best. That is why mockups are
sometimes built using cardboard. 3D numerical representations permit “direct” views of the situation;
they can be implemented very early on, and incorporate the modifications or changes proposed very
quickly. They follow the project from the beginning up to its completion.

MAVImplant allows the user to make the project their own, because they can use 3D numerical
visualization tools on “their” mockup (zooms, changes of angle), and 2D plan type views are also
available. A “First Person” visualization mode, well-known to video game players, allows the user to
“submerge” themselves in the mockup and thus in the future working environment (Figure 3).
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Figure 3: Visualization in “First Person Mode”

The user is placed in a familiar universe: the 3D objects are rendered realistically. Their dimensions
can be modified to correspond to the items of equipment that will be actually installed.

This subjective approach is also processed from the viewpoint of the future operators: avatars are
inserted in the scene. A function then allows simulating their 3D vision in the situation (standardized
viewing angles that take into account eye viewing and head movements) (Figure 4).

Figure 4: Representation of the “comfort” viewing angle of an operator.

The use of passages and corridors is taken into account by a simplified simulation of driving a vehicle
in the mockup (motorized vehicles, manual lift trucks, etc.).
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An interactive tool

The user’s involvement is ensured by mechanisms of interaction between their actions on the mockup
and the options or guidance proposed to them.

Once the user has started to use the software, the succession of step proposed will depend on the
type of project they choose. Thus the first step of a rearrangement of the working premises will start
with the layout of the building, whereas a new construction will start with the positions of the work
areas.

The insertion of certain objects leads to associated messages: advice on installation, connection, etc.
Some operations trigger alarms that have to be solved: overlapping of items of equipment on reserved
spaces, collective protection against falls from height on roofs, and so forth.

This interaction is immediate and can be seen directly on the mockup by the user: handling objects
(modification of dimensions, moving objects, etc.) has an immediate impact on the mockup, and the
display of messages and alerts is done directly on the scene.

Sharing the project

Generally, the success of a workplace and premises design project, and taking into account prevention
issues in particular, relies on the participatory approach taken by the actors concerned from an early
stage of the project and up to its end [10,11].

MAVImplant includes functions that facilitate this communication.

The mockup proposes a “post-it” tool that allows users to follow-up comments on the project on a
daily basis.

After discussions, comments can be added to objects in the mockup and which will feature in the
report.

The project can be adapted in several versions (e.g., variants) that can be shared on the Web by
selected users.

The report edited permits tracking the customized needs of the project and it becomes the basic
medium for exchanges between the SME manager and the design and construction manager.

Taking prevention into account

Of course, for the INRS, an essential feature of the tool is that it takes questions of prevention into
account. This is also done by giving advice to the user: it does not involve any constraint on building
the mockup, and satisfies a need for the SME manager who is responsible for these questions.

The software proposes a specific approach to performing the project which favors the integration of
prevention. For example, the insertion of a step dedicated to positioning work areas (called “sectors”)
is a key element in a workplace and premises design project. However, this practice is still not
sufficiently widespread

The organization of space and circulation is also an essential point in preventing risks of falls, risks
linked to handling, and those linked to movement. Space management is integrated by the option of
reserving volumes for access points, actions on items of equipment, handling operations and
storage. Tools are proposed to visualize the organization of the space and the process in the form of
links making it possible to optimize flows, movements, and the proximal space areas, or on the
contrary separating “antagonist” places (e.g., separation of explosive areas).

The alarm and advice messages mentioned previously are aids directly linked to the user’s actions.
They can be triggered by elements specific to the building itself (differences in level, pits, etc.) and by
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the layout of passages and corridors (overlapping of the areas crossed, etc.). These also concern
risks linked to items of equipment when they can be dealt with by acting on the layout of the
premises (noise, pollutants, etc.).

Conclusion

The development of specific risk assessment tools has led to the introduction of risk prevention in
SMEs [12]. Ensuring that this practice will continue to increase now requires the dissemination of more
global tools [2].

The strategy taken by the INRS is to provide the SME manager with a tool useful to them at a critical
juncture, and whose use permits the “natural” integration of positive OHS practices. When applied to
the workplace and premises design software MAVImplant, it was warmly welcomed by the professional
organizations contacted. Adapting it to SMEs required the integration of software specifications that
reflect their culture, by combining the need for autonomy, dialogue and assistance.

The first pilot trades employed to launch the software application are baking-pastry-ice-cream making
and automobile repair and maintenance. Collaboration with the professional organizations representing
these trades has made it possible to deploy the tool. Analysis of the feedback on its use in these
sectors will enable orientating the choices to be made for other trade applications, and developing
them.
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Abstract. To investigate benzene exposure and health effects among workers at gasoline stations,
urinary tt-MA (trans, trans-Muconic Acid) was measured as a biomarker of exposure and health effects
were investigated though experienced adverse symptoms. Among 170 non-smoking workers from
gasoline stations, urinary tt-MA were found in 24.7% of workers (range = 23.0 to 1127.8 pg/g creatinine)
and 26.2% of those workers had tt-MA level exceeded 500 ug/g creatinine. A majority of workers
(84.2%) had experience from benzene toxicity related symptoms. Most experienced symptoms were
at moderate severity level (73.4%) and significantly correlated with tt-MA identification. The results
suggest that employers should provide health surveillance program among workers at gasoline stations
by biological monitoring and observing health effects though adverse symptoms related to benzene
toxicity.

1 Introduction

Benzene was classified as group | human carcinogen by IARC. It is a 1.63% component in gasoline
(by volume)', which can be evaporated into ambient air while fueling process at gasoline stations and
it is also found on vehicle exhaust emission?. Previous studies in Thailand indicated that inhaled benzene
concentration of gasoline station workers was lower than 0.1 ppm3. Those exposed workers had heath
risk on cancer* and experience of mild severity level of benzene toxicity related symptoms such as
headache, dizziness and fatigue® ©. The studies at higher benzene concentration (>0.1 ppm) reported
mild to severe symptoms of benzene toxicity, which were significantly higher prevalent in exposure
workers compared to general population®. EI-Magd et al. reported that symptoms included exhaustion,
confusion, tremors, drowsiness were found in Egyptian gasoline station workers’. Besides, Gwack et
al. indicated that Korean workers exposed to benzene had other symptoms of benzene toxicity such
as sore throat, irritation of nasal airway, eye irritation, coughing, nausea and redness®. However, at low
concentration (< 1 ppm), health effects from epidemiological data are still unclear.

Trans, trans-muconic acid (tt-MA) is metabolite widely used biomarkers to identify low benzene
exposure (<1 ppm) because of the high sensitivity of detection among exposure workers®. Therefore,
the objectives of this study were to determine benzene exposure via urinary tt-MA determination and
to investigate health effects though experienced adverse symptoms of gasoline station workers.

2 Methodology

This study was designed as cross-sectional analytic study to investigate the health effects and benzene
exposure by biomarker identification among workers at gasoline stations. There were 98 gasoline
stations in the city of Muang Khon Kaen, the capital city of Khon Kaen province, Thailand and a total
of 686 workers at these gasoline stations.

2.1 Study population and sample size
The sample size was calculated by the formula of estimated mean of population'®. The standard
deviation from previous study was 7''. The error of urinary tt-MA measurement was 1.00 mg/I'. The
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minimum requirement of sample size was 148 samples. The recruitment for this study were gasoline
station workers who worked in various selected gasoline stations in the study area of Muang Khon
Kaen, held full time job, worked at least 8 hours per day in the gasoline stations, worked in the gasoline
station for more than 6 months, aged more than 18 years old and were non-smokers. The simple
random sampling was done for representative subjects from each zone by taking into consideration of
the total population of workers in each zone. There were categorized 3 zones; urban zone, suburban
zone and rural zone. There were 170 workers passed the recruitment of this study. Thus, the numbers
of subjects selected in each zone were 62 workers for urban zone, 64 workers for suburban zone and
44 workers for rural zone.

2.2 Data collection and analysis
The structural questionnaire was produced by literature reviews and examined for content and validity.
It included 2 parts, the 1%t part enquired personal information such as gender, age, level of education.
The second part enquired health effects. The health effect was shown by adverse symptoms. The
adverse symptoms of the workers experienced during or after work shift during the last 6 months, were
classified into 5 levels which were; (1) non-symptoms, (2) mild symptoms (13 symptoms), (3) moderate
symptoms (13 symptoms), (4) severe symptoms (4 symptoms), (5) chronic symptoms (cancer).

For determination of urinary tt-MA, ten millilitre of urine sample was collected from workers in
a sterile container, containing thymol, after work shift, sealed and stored at 4 °C until analysis within a
week. Method of analysis followed a standard method from Bureau of Occupational and Environmental
Disease, Department of Disease Control, Ministry of Public Health, Thailand'®. Urine sample was
extracted by solid phase extraction C18-LP 100 mg and eluted with 1% aqueous acetic acid. Urinary
tt-MA analysis was carried out with High Performance Liquid Chromatography (HPLC) equipped with
a UV detector operated at 264 nm with the following conditions: mobile phase of aqueous acetic acid:
methanol (82:18); reverse phased C18 column at 20 °C. Urinary tt-MA levels were expressed as
microgram per gram Creatinine (ug/g Cr). The quantity of urinary tt-MA was compared with the
biological exposure index; BEI (500 pg/g Cr) set by American Conference of Government Industry
Hygienists (ACGIH)'™.

2.3 Ethical approval and consent
This study was approved by Khon Kaen University Ethics Committee in human research. All
participants were given informed consent before entering into the study.

2.4 Statistical analysis

Data were analyzed by using STATA version 10 software. Health effect was described by descriptive
statistics (frequency and percentage). The quantity of tt-MA was explained by descriptive statistics
(mean, standard deviation, minimum, maximum) and inferential statistics i.e. 95% confidence interval
(95%CI). Spearman’s correlation and simple logistic regression were used to identify correlation of tt-
MA and health effects. The statistic significance was identified at p-value<0.05.

3 Results

3.1 Demographic characteristics of gasoline station workers

Among 170 gasoline station workers, the participants were female and male workers occupied in equal
number. Age of the participants ranged between 21 - 40 years. The majority of workers had age
between 31 - 40 years (35.8%), followed by age between 21 - 30 years (31.8%). Most of them were
married (62.9%), 35.3% were single and 1.8% was divorce. Regarding the education level, it was found
that 61.8% of the participants had attended secondary school, 37.0% had finished primary school and
1.8% of them were uneducated. The job function was classified into 2 groups; fueling workers and
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cashiers. Fueling workers were 91.2% and cashiers were 8.8%. For the workplace zone of workers,
37.7% were from suburban zone, 36.5% were from urban zone and 25.8% were from rural zone.

3.2 Health effects of gasoline stations workers

The benzene toxicity related symptoms accounted for 84.2% or 143 workers. The highest frequency
of appearing symptoms was moderate level accounted for 73.4% (105 workers), followed by mild level
accounted for 17.4% (25 workers). The severe level accounted for 9.2% (13 workers). When
considering frequency of appearing each symptom found that exhaustion and headache were highest
frequency, followed by dizziness at mild level. The moderate level was found that highest frequency
was confusion. The severe level found 3 symptoms out of 4 symptoms. Anemia, rapid heartbeat/
arrhythmia and unconsciousness were found excepted convulsion. The chronic symptom in this study
referred to cancer was not found in this study (see in Table 1).

Table 1 Adverse symptoms of workers considering all reported symptoms (h=170)

Mild level n (%) Moderate level n (%) Severe level n (%)

Total 25 (17.4) Total 105 (73.4) Total 13 (9.2)

Exhaustion 78 (45.9) Confusion 54 (31.8) Anemia 6 (3.5

Headache 78 (45.9) Muscle weakness 52 (30.6) Rapid 6 (3.5
heartbeat/
Arrhythmia

Dizziness 55 (32.4)  Tight chest 31 (18.2) Unconsciousne 1 (0.6)
SS

Sore throat 40 (23.5) Cramp 28 (16.5)

Irritation of nasal airway 38 (22.4) Nausea/ vomiting 22 (12.9)

Dry skin, Local dermatitis 38 (22.4)  Blurred vision 22 (12.9)

Eye irritation 31 (18.2)  Redness 12 (7.1)

Skin rash / Blister 31 (18.2) Excessive fatigue 7  (4.1)

Suffocation 22 (12.9) Tremors 4 (2.4)

Loss of appetite 21 (12.4)  Drowsiness 1  (0.6)

Coughing 20 (11.7)

Rhinorrhea 8 4.7

Palpitation 3 (1.7

The majority of appearing symptoms tended to be found in suburban zone, followed by urban
zone. The interesting result was found at severe level that the proportion of appearing symptoms was
highest at urban zone. The distributing of symptom was found in 3 zones. The anemia was found in all
zone, rapid heart beat/arrhythmia was found in urban and rural zone and unconsciousness was found
only urban zone (see Table 2).
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Table 2 Adverse symptoms considering the highest severity level of symptoms (n= 143)

Symptoms n (%) Urban Suburban Rural
n (%) n (%) n (%)
Mild level 25 (100.0) 7 (28.0) 15 (60.0) 3 (18.0)
Exhaustion 9 (36.0) 2(22.2) 6 (66.7) 1(11.1)
Headache 11 (44.0) 5 (45.4) 6 (54.6) 0
Dizziness 6 (24.0) 1(16.7) 5 (83.3) 0
Sore throat 5 (20.0) 2 (40.0) 3 (60.0) 0
Irritation of nasal airway 4 (16.0) 1(25.0) 3 (75.0) 0
Dry skin, Local dermatitis 6 (24.0) 4 (66.7) 2 (33.3) 0
Eye irritation 3 (12.0) 1(33.3) 1 (33.3) 1 (33.3)
Skin rash / Blister 5 (20.0) 2 (40.0) 2 (40.0) 1 (20.0)
Suffocation 1 (4.0) 1 (100.0) 0 0
Loss of appetite 0 0 0 0
Coughing 3(12.0) 1(33.3) 2 (66.7)
Rhinorrhea 1 (4.0) 0 0 1 (100.0)
Palpitation 0 0 0 0
Moderate level 105 (100.0) 38 (36.2) 40 (38.1) 27 (25.7)
Confusion 50 (47.6) 15 (30.0) 22 (44.0) 13 (26.0)
Muscle weakness 50 (47.6) 18 (36.0) 20 (40.0) 12 (24.0)
Tight chest 24 (22.8) 8(33.2) 11 (45.9) 5 (20.9)
Cramp 23 (21.9) 10 (43.5) 9 (39.1) 4 (17.4)
Nausea/ vomiting 19 (18.1) 7 (36.8) 4(21.1) 8 (42.1)
Blurred vision 19 (18.1) 2 (10.5) 12 (63.2) 5 (26.3)
Redness 9 (8.5) 2(22.2) 4 (44.4) 3 (33.4)
Excessive fatigue 54.7) 3 (60.0) 2 (40.0) 0
Tremors 2(1.9) 1 (50.0) 1 (50.0) 0
Drowsiness 1 (0.9) 0 1 (100.0) 0
Severe level 13 (100.0) 6 (46.2) 3 (23.1) 4 (30.7)
Anemia 6 (46.1) 2 (33.3) 2 (33.3) 2 (33.3)
Rapid heartbeat/Arrhythmia 6 (46.1) 3 (50.0) 0 3 (50.0)
Unconsciousness 1 (7.6) 1(100.0) 0 0

3.3 Benzene exposure via tt-MA identification

The results of benzene exposure showed that tt-MA in urine sample was found in 42 workers (24.7 %)
which gave the average of 74.4 ug/g Cr (microgram per gram creatinine). The minimum was 23.0 pg/g
Cr and the maximum was 1,127.8 pyg/g Cr. The highest proportion was found among workers in
suburban zone (45.2%), followed by rural zone (28.6%). Moreover, there were 11 workers or 26.2% of
those workers had urinary tt-MA levels over BEI recommended by ACGIH (500 pg/g Cr)'. The results
pointed out that most of those workers worked in urban zone (5 workers), followed by suburban zone
(4 workers) and 2 workers worked at rural zone (see Table 3).
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Table 3 The quantity of tt-MA found in workers classified by zone (n=170)

Parameter Urban (n=62) Suburban (n=64) Rural (n=44) Total

Mean + SD 76.10 £ 208.12  80.30 + 180.81 63.61+ 148.73 74.43+183.01
Min 23.04 31.17 24.78 23.00

Max 1127.84 946.76 647.93 1127.84
Found tt-MA n (%) 11 (26.2) 19 (45.2) 12 (28.6) 42 (100.0)
tt-MA> BEI n (%)* 5 (45.5) 4 (36.4) 2 (18.1) 11 (100.0)

*BEI = 500 pg/g Cr

3.4 Correlation between tt-MA and adverse symptoms

Workers presented urinary tt-MA (n=42) had benzene toxicity related symptoms for 76.2 % (32
workers). The highest frequency of symptoms was at moderate symptoms. More details were explained
in Table 4. Spearman’s correlation analysis indicated no significant correlation between levels of tt-MA
and levels of symptoms in this group.

Table 4 Proportion of workers who had urinary tt-MA classified by levels of symptoms (h=42)

tt-MA< 500 ug/g Cr tt-MA > 500 ug/g Cr
Symptoms n (%) n (%) Total
Non symptoms 6 (19.4) 4 (36.4) 10 (28.7)
Symptoms 25 (80.6) 7 (63.6) 32 (76.2)
Mild symptoms 7 (28.0) 2 (28.5) 9 (28.1)
Moderate symptoms 15 (60.0) 3 (43.0) 18 (56.3)
Severe symptoms 3 (12.0) 2 (28.5) 5 (15.6)

For individual experience of symptoms, 32 workers had experience of at least 2 or 4 symptoms in
different level for individual. However, numbers of symptom were not correlated with levels of tt-MA
(see Fig. 1).

Fig. 1. The correlation
between quantity of tt-
MA and number of adverse symptoms

Considering 143 workers who had adverse symptoms, the result identified the significant
correlation between level of symptoms and finding of tt-MA in this group (p-value=0.037) as shown in
Table 5.
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Table 5 The correlation between finding tt-MA and levels of symptoms by chi square (n=170)

Level of symptoms Not found tt-MA Found tt-MA p-value
n (%) n (%)

4 Levels of symptoms 0.037*
Non-symptom 17 (18.3) 10 (23.8)
Mild level 16 (12.5) 9 (21.4)
Moderate level 87 (68.0) 18 (42.9)
Severe level 8 (6.2) 5 (11.9)

Classified into 2 levels of symptoms 0.018*
Non-symptom and mild level 33 (25.8) 19 (45.2)
Moderate and severe level 95 (74.2) 23 (54.8)

* Significant association at p <0.05

When each symptom was considered, symptoms at moderated level (i.e. confusion, muscle
weakness) significantly correlated with benzene exposure (tt-MA). Other symptoms were not
significantly correlated with tt-MA as shown in Table 6.

Table 6 Univariate analysis of benzene exposure (tt-MA) associated with symptoms (n=170)

tt-MA
Symptoms Found (n=42) Not found (h=128) OR (95% ClI) p-value
n (%) n (%)
Confusion 7 (16.7) 47 (36.7) 0.34 (0.14-0.84) 0.019*
Muscle weakness 4 (9.5) 48 (37.5) 0.18 (0.06-0.52) <0.001*
Cramp 7 (16.7) 21 (16.4) 1.02 (0.40-2.60) 0.968
Anemia 1 (2.4) 5 (3.9 0.60 (0.06-5.29) 0.628
Arrhythmia 2 (4.8 4 (3.1) 1.55 (0.27-8.78)  0.629
* Significant association at p-value <0.05

4 Discussion

Adverse symptoms among 170 gasoline station workers were found at moderate severity level
accounted for 84.2%. The highest frequency of reported symptoms in this level was confusion,
followed by muscle weakness, tight chest and cramp, respectively. This confirms the previous study
mentioning the reported symptoms of confusion, muscle weakness and cramp among gasoline
workers5. Those workers were from suburban zone where was identified by previous study to
provide high service of gasoline station15. Besides, the workers reported the basic symptoms, mild
symptom, such as exhaustion, headache and dizziness. The previous study in Bangkok, Thailand
also reported the same symptoms6 and Nuntanuch and Chaiklieng5 found more symptoms i.e. the
fatigue at this severity level among gasoline workers exposed to benzene. The interesting finding for
individual experience to symptoms is that 32 workers had experience of at least 2 or more symptoms
in different severity.
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Urinary tt-MA was found in 24.7% of gasoline workers in this study. This confirms previous studies
which mentioned to finding of urinary tt-MA among various workers exposed to benzene i.e. gasoline
station workers16, refinery workers17 and traffic police man18. Interestingly, the result indicated that
26.2% of tt-MA presented workers had tt-MA exceeded BEI (500 pg/g Cr) recommended by ACGIH14.
Most presented tt-MA workers were in suburban zone where had daily high service for gasoline at the
station along high way road, however, exceeded BEI level of tt-MA presented workers predominantly
worked in urban zone where was found highest benzene concentration in ambient air15.

Among 42 workers exposed to benzene via tt-MA level determination, tt-MA was not

significantly correlated with levels of adverse symptoms and number of adverse symptoms.
Interestingly, experienced adverse symptoms were significantly correlated with benzene exposure (it-
MA identification) among 143 gasoline workers experienced of benzene toxicity. However, this
correlation was not depended on tt-MA levels. Moreover, some moderate symptoms i.e. confusion
and muscle weakness significantly associated with benzene exposure.

This study confirmed high numbers of workers who had experienced adverse symptoms related to
benzene toxicity ranging from mild to severe levels that were also associated with urinary tt-MA
identification. This finding strongly suggests the need for work safety training to protect workers from
adverse health effects due to occupational benzene exposure. Limited detection or variation of urinary
tt-MA in the present study could be explained by benzene require metabolism resulted in the variation
of muconic acid competition from the other metabolites which require GSTT1 (glutathione-S-
transferase T1) activity, also variation in CYP2E1 (cytochrome P450 2E1) key metabolic step-inducible
by alcohol has this been measured'® 2. Thus, this factor should be considered when perform biological
monitoring for surveillance program of workers in occupational benzene exposure and observation of
adverse symptoms related to benzene toxic for screening of health effects.

5 Conclusions

Among 170 gasoline station workers, A majority of workers (84.2%) had experience from benzene
toxicity related symptoms. Most experienced symptoms were at moderate severity level (73.4%) and
found in suburban zone. The highest frequency of symptoms were confusion, muscle weakness, tight
chest and cramp. Urinary tt-MA were found in 24.7% of workers (range = 23.0 to 1127.8 ug/g Cr) and
26.2% of those workers had tt-MA level exceeded 500 ug/g Cr. The highest proportion was in suburban
zone accounted for 45.2%. Moreover, the significant correlation between experience of adverse
symptoms and benzene exposure via tt-MA identification was found with level independence.
Moreover, moderated symptoms i.e. confusion and muscle weakness significantly associated with
benzene exposure. The suggestion, employers should provide health surveillance program with
effective biomarkers of exposure among workers at gasoline stations. Particularly, individual
susceptibility and factors influencing biomarkers of exposure should be considered under low level of
benzene exposure.

References

1. Lekcharernkul, N., Kongtip, P., Yoosook, W., Chantanakul, S., Singhaniyom, S. Determination of
benzene and toluene in gasoline by gas-liquid chromatography and it's application. Med. Sci. J.,
21(1), 25-34, 2007

2. Muzyka, V., Veimer, S., Schmidt, N. On the carcinogenic risk evaluation of diesel exhaust: benzene
in airborne particles and alterations of heme metabolism in lymphocytes as markers of exposure.
Sci. Total. Environ. J., 17(2), 103-111, 1998

3. Pimpasaeng, C., Chaiklieng, S. Exposure to benzene among workers in gasoline stations: A case
study in Khon Kaen municipality, Muang Khon Kaen. KKU Research J., 19(2), 354-361, 2014

Understanding Small Enterprises (USE)2015 Conference Proceedings 100



Understanding Small Enterprises (USE) Conference 2015 — PROCEEDINGS
‘A Healthy Working Life in a Healthy Business’
21 - 23 October 2015 | Groningen,
The Netherlands | www.useconference.com

4. Thaveevongs, P., Panyamateekul, S., Prueksasit, T. Exposure risk assessment of volatile organic
compounds (VOCs) of the workers at gas station in Bangkok. Engineering. J., 58, 1-12, 2010

5. Nantanuch, R., Chaiklieng, S. Assessment on health risk of fuel exposure among workers of petrol
stations in Khon Kaen municipality area: a pilot study. Srinagarind Med. J., 28, 506-515, 2013

6. Tunsaringkarn, T., Rungsiyothin, A., Zapaung, K., Theppitaksak, B. Unusual symptoms among
gasoline workers. Bulletin department Med Services, 30(2), 60-67, 2005

7. EI-Magd, S.A., EI-Gohary, S.A., Hammam, R.A., Atfy, M., Kandeel, N.A. Biological assessment of
exposure to benzene among petrol stations’ workers in Zagazig city by using trans, trans-
muconic acid as urinary indicator. Egypt. J. Occ. Med., 34 (2), 171-181, 2010

8. Gwack, J., Lee, J. H,, Kang, Y.A., Chang, K.J., Lee, M. S., Hong, J.Y., Acute health effects among
military personnel participating in the cleanup of the Hebei spirit oil spill, 2007, in Taean County,
Korea. Osong. Public Health Res. Perspect., 3(4), 206-212, 2012

9. 0Ong, C.N., Kok, P.W., Lee, B.L., Shi C.Y., Ong, H.Y., Chia, K.S. et al. Evaluation of biomarkers for
occupational exposure to benzene. J. Occup. Environ. Med., 52, 528- 533, 1995

10. Lemeshow, S., Hosmer, D.W., Klar, J., Lwanga, S.K. Adequacy of sample size in health studies,
John Wiley & Sons, 1990

11. Tharnpoophasiam, P., Kongtip, P., Wongwit, W., Fangladda, W., Kitayaporn, D. Simultaneous
determination of T,T-Muconic and S-Phynylmercapturic acid and its application in monitoring of
occupational benzene exposure. Southeast Asian. J. Trop. Med. Publ. Health, 35(3), 717-723,
2004

12. Talamanca, |.F., Salera, E.A. Exposure to benzene among worker in a petroleum transport
company. J. Occup. Health, 43, 53-55, 2001

13. Center of toxicology laboratory reference, bureau of occupational and environmental disease.
Manual of biological toxic analysis, Boonsiriganpim, 2004

14. American Conference of Governmental Industrial Hygienists (ACGIH). TLVs and BEls. Cincinnati:
Ohio, USA, 2012.

15. Chaiklieng, S., Pimpasaeng, C., Suggaravetsiri, P. Assessment of benzene exposures in the
working environment at gasoline stations. EnvironmentAsia J., 8(2), [in press], 2015

16. Sukreta, S., Inchai, W., Paempoon, P. Surveillance of occupational exposure to benzene: a case
study of gas station in Muang District, Nakhon Ratchasima. Thai J. Toxicol., 23, 48-57, 2008

17. Lee, B.L., New, A.L., Kok, P.W., Ong, H.Y., Shi, C.Y., Ong, C.N. Urinary trans, trans-Muconic Acid
determined by liquid chromatography: application in biological monitoring of benzene exposure.
Clin. Chem., 39, 1788-1792, 1993

18. Melikiana, A.A., Qub, Q., Shoreb, R., Lic, G., Lia, H., Jinb, X. et al., Personal exposure to different
levels of benzene and its relationships to the urinary metabolites S- phenylmercapturic acid and
trans,trans-Muconic Acid. J. Chromatogr., 788, 211-221, 2002

Understanding Small Enterprises (USE)2015 Conference Proceedings 101



Understanding Small Enterprises (USE) Conference 2015 — PROCEEDINGS
‘A Healthy Working Life in a Healthy Business’
21 - 23 October 2015 | Groningen,
The Netherlands | www.useconference.com

19. Kim, S., Vermeulen, R., Waidyanatha, S., Johnson, B.A., Lan, Q. Smith, M.T. et al. Modeling
human metabolism of benzene following occupational and environmental exposures. Cancer
Epidemiol. Biologic. & Prev, 15(11), 2246-2252, 2006

20. Kim, S., Lan, Q., Waidyanatha, S., Chanock, S., Johnson, B.A., Vermeulen, R. et al. Genetic
polymorphisms and benzene metabolism in humans exposed to a wide range of air
concentrations. Pharm. & Genet., 17(10), 789-801, 2007

Understanding Small Enterprises (USE)2015 Conference Proceedings

102



Understanding Small Enterprises (USE) Conference 2015 — PROCEEDINGS
‘A Healthy Working Life in a Healthy Business’
21 - 23 October 2015 | Groningen,
The Netherlands | www.useconference.com

SME Business Leaders’ Motivations and Barriers in Workplace

Safety and Health Leadership
J. Chen' and K. C. Tan?

"Workplace Safety and Health Institute, Singapore
2 Ministry of Manpower, Singapore

Abstract. In Singapore, 99% of businesses are small and medium enterprises (SMEs). Business
leaders play an influential role in raising workplace safety and health (WSH) standards through their
leadership. The aim of the study was to understand SME business leaders’ motivations and barriers,
and how they influenced their WSH leadership behaviours. Telephone interviews were conducted with
123 participants. SME business leaders’ most commonly cited WSH motivations were a concern for
their employees’ wellbeing and accidents being costly to businesses. Importantly, 22.8% of
participants expressed no motivation in WSH. Generally, SME business leaders’ WSH barriers were
uniformly attributed to a lack of expertise, financial resources, time, and difficulties in encouraging
employees’ compliance to WSH. SME business leaders who had a motivation to improve WSH in their
companies demonstrated significantly greater WSH leadership involvement, as compared to those with
no motivation. A significantly higher proportion of SME business leaders who had no motivation in
WSH (60.7%) were unaware of the WSH risks in their businesses, as compared to those with a WSH
motivation (23.2%). Our findings imply the importance of raising a business leaders’ awareness of WSH
risks in their business operations if some form of behaviour change is to occur.

1 Introduction

1.1 Small and Medium Enterprises

In Singapore, small and medium enterprises (SMEs) are defined as “businesses with annual sales
turnover of not more than $100 million or employing no more than 200 staff”. Today, 99% of businesses
in Singapore are SMEs, employing 70% of the workforce and contributing to nearly half of Singapore’s
gross domestic product (SPRING Singapore, 2014).

Singapore’s workplace fatal injury rate was 1.8 per 100,000 employed persons in 2014 (Workplace
Safety and Health Institute [WSHI], 2015). While Singapore has not released explicit figures on the
proportion of work-related incidents attributable to SMEs, researchers in other countries have
established that smaller companies account for higher workplace injury and fatality rates as compared
to larger companies (Sinclair & Cunningham, 2014). Policy makers recognise the challenge in raising
SME’s workplace safety and health (WSH) commitment due to their financial and manpower limitations.
Yet, therein lays an opportunity to target SME owners to improve WSH practices and as they often
assume multiple roles within the business (e.g. owner, financial manager, human resource manager)
and have a shorter decision-to-action line due to their small set-up (Hasle, 2013).

1.2 Leadership in Workplace Safety and Health

Unless championed at the highest levels of an organisation, a pervasive and sustainable change in
employees’ WSH mindset and practices is almost impossible (Flin, Mearns, O’ Connor, & Bryden,
2000). Business leaders decide on the priority of WSH relative to other organisational outcomes, and
set the tone for the importance of safety and health in their company. Accordingly, the Health and
Safety Executive (HSE, 2010) in the United Kingdom found evidence that director-level leadership for
safety and health was associated with decreased work-injury levels of up to 25% more than companies
who did not have management responsibility for WSH.

A key characteristic of strong WSH leadership has been described as the direct involvement of senior
management on WSH issues (Flin & Yule, 2004). Although there is limited evidence as to which
leadership behaviours are most effective (Martinez-Corcoles, Gracia, Tomas, & Peird, 2011), those that
are visible (e.g. communicating with staff on WSH issues, involvement in site inspections) were
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asserted as more powerful as they allowed employees to see their leaders’ priority and commitment to
WSH (Branham, 2010). However, the senior management of larger companies have commonly cited
their involvement in oversight roles (e.g. setting the company’s WSH policy, monitoring WSH
performance, chairing WSH meetings) which are more invisible in nature to employees (WSH Institute,
2012a). It is also important to highlight that majority of WSH leadership research presume an existing
management commitment to WSH, such as effective leadership styles and communication (e.g. Griffin
& Hu, 2013; Hoffmeister et al, 2014; Térner, 2011). Yet, few studies have explored the antecedents that
motivate or hinder senior management’s personal commitment to WSH, especially for SMEs.

1.3 Motivations and Barriers Influencing Safety and Health Leadership

Motivation is defined as the process that initiates, directs and sustains goal-oriented or voluntary
behaviours (Mitchell, 1982). It is responsible for predicting behaviour by influencing one’s choice of
action. Research that has explored senior management’s motivations in the area of occupational safety
and health has largely agreed on the following factors: legal requirements, financial considerations,
moral responsibility, and protection of business reputation (Gunningham, 1999; Shearn & Miller, 2005;
Wright, Antonello, Norton Doyle, Genna, & Bendig, 2005). It is also important to understand that
motivations do not function in isolation, and it is common for an individual to have more than one
reason at a time for involvement in WSH (Wright et al., 2005).

The duty to comply with legislation has been evidenced as one of the strongest drivers of senior
management’s involvement in WSH (O’Dea & Flinn, 2003). Legal requirements were found to motivate
employers in two ways, due to a fear of persecution and also an increased awareness and interest in
the legislated issue. In Singapore, the Workplace Safety and Health Act places a legal duty on
employers to take reasonable and practicable steps to ensure their workers’ safety and health.
Motivation via financial considerations entails the “safety pays” or “accident costs” arguments
(Gunningham, 1999). “Safety pays” refer to investments returns from WSH. However, these are usually
longer-term in nature, making it difficult for SMEs to rationalise given their immediate struggle to
survive. “Accident costs” on the other hand has been found to have catastrophic implications on an
SME’s bottomline. A single serious accident can result in business closure from the direct costs of
dealing with the incident and the loss of key workers (Moore, 2009). Hence, our study focused on
“accident costs” as a potential driver for SME business leaders’ involvement in WSH. Moral
responsibility to protect the safety and health of employees was another key driver for employers. This
was expressed differently for bigger and smaller firms — for the ‘larger societal good’ by big firms, and
a ‘personal concern’ by SME owners who often know and interact frequently with employees due to
their small size and tight knit nature (Shearn & Miller, 2005). Fairman and Yapp (2005) have suggested
that SME leaders are less concerned with reputation protection in WSH due to their business’ relative
lack of prominence in the market. Hence, we have replaced it with business competitors improving
WSH as a potential motivation. This is based on the fact that SMEs are highly concerned with their
competitors given the tight market and difficult survivability of smaller organisations (Singapore
Business Federation [SBF], 2012).

Motivations alone are insufficient to influence behaviours, and are often mitigated or hindered by
external factors known as ‘barriers’ (Mitchell, 1982). Hasle (2013) asserts that SMEs are not small ‘big
firms’ and face unique barriers in WSH as compared to their larger counterparts. Operating within
financial constraints, SMEs commonly cite that they are unable to invest in WSH initiatives and
personnel (Surienty, 2012). The lack of dedicated WSH professionals also results in a lack of expertise
and SMEs were more likely to find WSH regulations too complex and onerous to comply with
(MacEachen et al., 2008). Additionally, SME employers have cited being time poor for WSH in the face
of competing business priorities (Moore, 2009). Another common challenge raised by SME leaders was
a lack of compliance by their workers to WSH requirements. Wilson and Koehn (2000) found that small
business employers tend to attribute poor risk management to individual employees rather than taking
the responsibility upon themselves or their company’s WSH procedures.

Beyond the influence of motivations and barriers, Wright et al. (2005) emphasised that an awareness
and understanding of WSH risks remained the primary determinant of employer action. This argument
was based on research findings where employers with the capacity to make WSH improvements did
not take action even after internalising the economic costs of incidents. This was due to a lack of
awareness of the extent and severity of the WSH risks in their business.
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Considering the literature, our study sought to answer these research questions:
¢ How do SME business leaders demonstrate their involvement in WSH leadership?
¢ What are SME business leaders’ WSH motivations, barriers, and understanding of WSH risks in their
companies?
¢ How do SME business leaders’ WSH motivations, barriers, and understanding of WSH risks, influence
their involvement in WSH leadership?

2. Method
2.1 Participants and Procedure

The participants were recruited as part of a larger study in 2013 to evaluate the impact of Singapore’s
bizSAFE programme (https://www.wshc.sg/bizSAFE), a national initiative aimed at building WSH risk
management capabilities in SMEs. The sampling frame was obtained from a list of workplaces
registered with the Ministry of Manpower. A disproportionate stratified sampling was used to sample
a higher proportion (70%) of businesses from the three main higher-risk industry sectors of
Construction, Manufacturing and Marine, with the remaining 30% from the lower-risk industry sectors
classified as ‘Others’. This was to address our study’s priority with businesses in industries with higher
work-related injury rates in Singapore. Representatives from each workplace were randomly selected
to participate in telephone interviews in either English or Mandarin. There were a total of 1390
participants with a response rate of 32%.

Our sample comprised of 123 participants selected from the larger study. The margin of error for our
sample was estimated to be 8.8%. The inclusion criteria were participants in senior management roles
of businesses that employed no more than 200 staff. Senior management roles referred to Company
Owners, Chief Executive Officers, Managing Directors and General Managers. We did not account
whether participant’s businesses had an annual sales turnover of not more than $100 million, according
to Singapore’s SME definition, as collection of financial information was deemed too sensitive. The
exclusion criterion was participants whose businesses were in the bizSAFE programme to ensure
sufficient generalisability of our findings to the SME population who were largely non-bizSAFE. In 2012,
bizSAFE had an overall industry penetration of 6.5% in Singapore.

According to industry sector, 27.6% of participants were from Construction, 24.4% from
Manufacturing, 14.6% from Marine, and the remaining Others (33.3%) included participants from the
Services, Trading, Retail, IT, Design, and Education industries. By establishment size, 56.1% had not
more than 10 employees (micro enterprises), 30.9% had 11 to 50 employees (small enterprises), and
9.8% had 51 to 200 employees (medium enterprises). By establishment duration, 30.9% had existed
not more than 5 years, 24.4% for 6 to 10 years, 22% for 11 to 20 years, and 20.3% for more than 20
years.

2.2 Materials

Our materials were incorporated into a perception survey used for the bizSAFE evaluation study. The
relevant measures are elaborated below.

Five items were used to assess senior management’s involvement in WSH leadership. These were
derived from the common behavioural indicators cited in WSH leadership guidance materials (e.g.
Institute of Directors, 2013; HSE, 2013; WSHI, 2012b) on how business leaders demonstrate their
commitment to WSH. Participants were asked, “As senior management, do you do the following?” A
‘ves’ or ‘no’ response scale was used. A summed score on all 5 behavioural indicators (maximum score
of five for all ‘yes’ responses) was used to represent each participant’s level of involvement in WSH
leadership.

Four items were used to assess the WSH motivations of SME business leaders. One item each was
used to cover legal requirements, accident costs, moral responsibility and business competitors.
Participants were asked, “You are motivated to improve safety and health in your company because...”
A five-point Likert response scale ranging from 1 (strongly disagree), 2 (disagree), 3 (neutral), 4 (agree),
to 5 (strongly agree) was used. A higher rating indicated higher agreement that the item was a
motivation for the participant. Each item included an N.A (not applicable) response option for
participants who may not regard that item as a WSH motivation. An open-ended question “Any other
reasons that would motivate you?” was also asked.
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Four items were used to assess the WSH barriers of SME business leaders. One item each was used
to cover financial costs, lack of expertise in WSH, tight time schedules, and difficulty in getting workers
to comply. Participants were asked, “You find it difficult to manage safety and health in your company
because...” A similar five-point Likert response scale as WSH motivations was used. A higher rating
indicated higher agreement that the item was a barrier for the participant. Each item included an N.A
(not applicable) response option for participants who may not regard that item as a WSH barrier. An
open-ended question “Any other reasons that hinders you?” was also asked.

Two items were used to assess WSH risk awareness. Participants were asked “Is your company
aware of the various safety and health risks present in your workplace?” A ‘yes’ or ‘no’ response scale
was used. As a counter check measure, a follow-up question required respondents to “Name a
common risk found in your workplace.” Those who could not answer or gave generic answers such as
“accidents” were re-categorised as unaware of their company’s WSH risks even if they indicated ‘yes’
for the earlier question.

2.3 Data and Analyses

Our data for participants’ scores on their level of involvement in WSH leadership behaviours (dependent
variable) did not meet the following parametric assumptions — significant results were obtained for tests
of normality and Levene’s tests for homogeneity of variance. Skewed data responses (non-normality)
are not uncommon in psychological research especially on moral issues such as WSH, where the
tendency for social desirability bias is high (Pallant, 2011). Hence, non-parametric tests using IBM
SPSS Statistics 20 were conducted as the assumptions of random sampling and independent
observation were met. However, it should be noted that non-parametric tests tend to be less sensitive
than their parametric counterparts and may fail to detect differences between groups that actually
exist.

3. Results
3.1 Leadership in Workplace Safety and Health

For involvement in WSH leadership behaviours, SME business leaders were most likely to
communicate and get feedback from employees on WSH matters (78.9%), conduct regular WSH
inspections (77.2%), and monitor the WSH performance of their company (74.8%). They were less
likely to set WSH performance targets for their company (59.3%) and attend WSH committees and
meetings (53.7%). 47.2% of participants were found to engage in all five WSH leadership behaviours,
15.4% engaged in four behaviours, 8.9% engaged in three behaviours, and 18.7% engaged in none of
the WSH leadership behaviours.

3.2 Motivations and Barriers Influencing Safety and Health Leadership

To explore SME business leaders’ WSH motivations, the responses for ‘strongly agree’ and ‘agree’ to
each motivation were summed. Among the 123 participants in our study, concern for employees’
wellbeing (72.4%) was the most commonly cited motivation. This was followed by accidents being
costly to business (67.5%), compliance with legal requirements (56.9%) and lastly, competitors
improving their WSH (47.1%). Unexpectedly, 28 SME business leaders (22.8%) consistently indicated
‘N.A.’ to all the WSH motivations and did not respond the additional open-ended question. Of these,
11 participants were from Construction, 8 participants were from Manufacturing, and the rest were
from the lower-risk industries classified as ‘Others’. As it was a sizeable proportion of our participants,
they were inferred as having “no motivation” in WSH, and were used for further analysis. Table 1 shows
the distribution of participants’ Likert ratings on all WSH motivations.

To explore the relationship between SME business leaders’ WSH motivations and their
corresponding level of involvement in WSH leadership behaviours, line graphs were first generated.
Across all four motivations, visual inspection revealed a similar pattern — participants with no motivation
had the lowest scores on their level of WSH leadership involvement. This was followed by those who
indicated ‘neutral’. Participants who indicated ‘strongly/agree’ and ‘strongly disagree/disagree’
generally had similar higher levels of WSH leadership behaviours, hence they were combined. This
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resulted in four groups — ‘strongly agree/agree’, ‘strongly disagree/disagree’, ‘neutral’, and ‘N.A.’, for
further statistical comparison. For each motivation, Kruskal-Willis tests revealed significant differences
(p < .001) in WSH leadership scores among the four groups of participants. Table 2 shows the detailed
Kruskal-Willis results. Further analyses with Mann-Whitney U tests revealed significant differences only
between participants who indicated ‘strongly/agree’ as compared to those who had no motivation (o
< .008). Table 3 shows the detailed Mann-Whitney U results.

For SME business leaders’ WSH barriers, the responses for ‘strongly agree’, ‘agree’, and ‘neutral’
were summed. ‘Neutral’ responses were included for a better estimate as we observed a tendency
towards the middle response by participants. It is normal for people to choose a neutral option to reflect
a tentative opinion especially for socially undesirable questions (Edwards & Smith, 2011). Moreover,
our study had included an N.A. response option to prevent participants from choosing the neutral
option as a ‘dumping ground’ (Kulas, Stachowski, & Haynes, 2008). This resulted in a lack of expertise
in WSH (63.4%) as the most commonly cited barrier, closely followed by implementing WSH measures
being costly (58.5%), difficulty in getting employees to comply (57.7%) and lastly, tight time schedules
(563.6%). Table 1 shows the distribution of participants’ Likert ratings on all WSH barriers. Moreover,
we found that 85.7% of participants who indicated “no motivation” in WSH, also consistently indicated
‘neutral’ on all WSH barriers.

The relationship between SME business leaders’ WSH barriers and their corresponding involvement
in WSH leadership behaviours were also first explored using visual inspection of line graphs. Across all
four barriers, a similar pattern emerged - participants who indicated ‘strongly agree’ and ‘neutral’ had
the lowest scores of WSH leadership involvement. Participants who indicated ‘agree’ and ‘strongly
disagree/disagree’ generally had similar higher levels of WSH leadership involvement. However, as less
than five participants had indicated ‘strongly agree’ across all four barriers, they were combined with
the ‘agree’ responses to form a group based on similar opinion. For WSH barriers, the following three
groups - ‘strongly agree/agree’, ‘strongly disagree/disagree’, ‘neutral’ were used for further statistical
comparison. For each barrier, Kruskal-Willis tests revealed significant differences (p < .001) in WSH
leadership scores among the three groups of participants. Table 2 shows the detailed Kruskal-Willis
results. Further analyses with Mann-Whitney U tests revealed significant differences only between
participants who indicated ‘strongly/agree’ and ‘neutral’, as well as ‘strongly disagree/disagree’ and
‘neutral’ (p < .017). Table 3 shows the detailed Mann-Whitney U results.
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Table 1. Distribution of participants’ Likert ratings (N = 123)

n (%)
N.A. S’Frongly Disagree Neutral Agree Strongly
Disagree Agree

WSH Motivations
Concern for o8
employees (22.8%) 0 1(0.8%) 5(4.1%) 44 (35.8%) 45 (36.6%)
wellbeing '
Accidents are o8
costly to (22.8%) 1(0.8%) 4(3.3%) 7(5.7%) 50 (40.7%) 33 (26.8%)
business '
Compliance o8 10
:’,(\;I(;TJill’eegni:ants (22.8%) 1 (0.8%) (8.1%) 14 (11.4%) 48 (39.0%) 22 (17.9%)
Competitors 31 16
are improving (25.2%) 5(4.1%) (13%) 13 (10.6%) 48 (39.0%) 10 (8.1%)
WSH '
WSH Barriers
Lack expertise in WSH - (192.8%) ?236.8%) (Agg_z%) 29 (23.6%) 2 (1.6%)
Implementing WSH is 11 40 40
costly (8.9%)  (32.5%) (32.5%) o0 (@44%) 2(1.6%)
Difficult to get 44 42
employees to comply 86.5%) (35.8%) (34.1%) 25(20.3%) 4 (3.3%)

, . 10 47 42
Tight time schedules - (8.1%) (38.2%) (34.1%) 23(18.7%) 1 (0.8%)
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Table 2. Results of Kruskal-Wallis H Test for Independent Samples

Kruskal-
Mean Rank (Mean) of Involvement in WSH Wallis H
Leadership Behaviours Test (p
value)
Strongly Strongly
N.A. Disagree/ Neutral Agree/
Disagree Agree
WSH Motivations
Concern for employees 39.14 94.50 68.85 17.70
wellbeing (1.68) 5.00  ©01:90B.00 40 (<.001)
Accidents are costly to 39.14 60.8 70.32 18.40
business (1.68) 3.60)  2064B00 0 (<.001)
Compliance with legal 39.14 70.77 70.36 18.25 (<
requirements (1.68) @27 9904829 4, 001)™
Competitors are improving 43.26 57.00 74.80 18.85
WSH (1.97) @352  °085@31) 09 (<.001)"
WSH Barriers
o 74.70 71.97 23.90
Lack expertise in WSH - (4.22) 43.27 (2.23) (4.13) (<.001)™
. . 70.57 70.94 17.25
Implementing WSH is costly - (4.10) 43.93 (2.15) (4.00) (<.001)**
Difficult to get employees to ) 72.58 69.09 18.60
comply @15~ A401@I14 40 (<.001)"
, . 72.42 66.52 16.42
Tight time schedules - (4.14) 45,27 (2.24) (3.88) (<.001)™
**Significant at the p < .001 level
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Table 3. Results of Mann-Whitney U Test for Independent Samples

Mann-Whitney U Test (p value)

Strongly Strongly Strongly Strongly DStroneg
. . isagree /
Neutral  Disagree / Agree / Disagree / Agree / Di
. : isagree —
- N.A. Disagree - Agree - Disagree - Agree - Stronal
N.A. N.A. Neutral Neutral gy
Agree / Agree
WSH Motivations
Concern for 51.50 450 634 1.50 202.50
employees : . x . ‘ 22.50 (.511)
wellbeing (.277) (.345) (<.001) (.667) (.716)
Accidents are
69.50 583.50 219.00 167
ct;osfcly to (181) 37.00 (.064) (<.001) 16.00 (.799) (242) (427)
usiness
Compliance
) 129.50 484.00 398.00
with llegal (051) 76.50 (.009) (<.001) 61.00 (.355) (230) 382.00 (.964)
reguirements
Competitors are  143.50 222.00 479.50 135.00 264.00 399.00 (.011)
improving WSH (.107) (.043) (<.001)* (.972) (.060) T
WSH Barriers
Lack expertise 520.00 385.50
in WSH - - - (<.OO1**) (<.OO1**) 663.50 (685)
Implementing 562.50 374.50
WSH is costly - - (<001 (001 795.50 (:833)
Difficult to get
employees to - - - (5 586510**) ?8‘82(20) 710.50 (.637)
comply ) ’
Tight time 672.00 326.50
schedules - - - (<0017 (013w  ©15.00(433

**Significant at the p < .008 level, with Bonferroni correction for comparison of 6 groups for WSH
motivations, and significant at the p < .017 level, with Bonferroni correction for comparison of 3
groups for WSH barriers

In terms of WSH risk awareness, 79.9% of participants indicated that they were aware of the WSH
risks present in their companies. However, the counter-check question resulted in 12 participants
being re-categorised as unaware, as they were unable to answer or provided a generic response
such as “accidents”. This resulted in 68.3% of SME business leaders in our study being aware of the
WSH risks in their companies.

Mann-Whitney U tests revealed no significant differences in WSH leadership involvement between
SME business leaders’ who were aware of their WSH risks and those who were unaware. We
conducted further analysis using Chi-square tests for independence to test if there was any difference
in WSH risk awareness between SME business leaders who had some form of WSH motivation with
those who had no motivation. This revealed a significant difference in WSH risk awareness between
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groups (x2 (1, n=123) = 12.41, p < .001, phi = .34). In particular, 60.7% of SME business leaders in the
unmotivated group were unaware of their WSH risks, whereas only 23.2% in the motivated group were
unaware.

3.3 Size and Duration of Establishment

We also explored if there were any differences in SME business leaders’ WSH leadership involvement
based on the size and duration of their establishment. With larger establishment size, the mean rank of
WSH leadership involvement was greater. The mean rank was 54.25 for micro enterprises, 64.41 for
small enterprises, and 79.13 for medium enterprises. Kruskal-Willis tests revealed significant
differences (H (2, n=119) = 7.01, p = .030) in WSH leadership involvement by establishment size, but
further Mann-Whitney U comparisons found no significant differences. With longer establishment
duration, the mean rank of WSH leadership behaviours was also greater. The mean rank was 51.66 for
those existing up to 5 years, 56.17 for 6 to 10 years, 65.54 for 11 to 20 years, and 73.70 for more than
20 years. Kruskal-Willis tests revealed significant differences (H (3, n=120) = 7.99, p = .046) in WSH
leadership involvement by establishment length, but further Mann-Whitney U comparisons found no
significant differences.

4. Discussion

Our study found that SME business leaders were more likely to be participative, hands-on, and informal
in their WSH leadership approach. Their common WSH leadership behaviours included communicating
with their workers on WSH matters and personally conducting site inspections. In contrast, senior
management of larger companies seldom conducted WSH site visits, probably due to the large
establishment size and fragmented worksite locations. Unlike the employers of larger companies in an
earlier study (WSHI, 2012a), SME owners were less likely to engage in oversight, strategic, and formal
leadership roles such as setting the company’s WSH policy and targets, and chairing WSH meetings.
This form of WSH leadership style is likely similar to how SME owners run their businesses, more
informal and participative, and less systematic than the management of larger organisations (Lancaster,
Ward, Talbot, & Brazier, 2003).

In the present study, SME business leaders’ most commonly cited WSH motivation was due to a
concern for their employees’ wellbeing. This was consistent with Wright et al. (2005) who explained
that SME owners run their business like a family and know their workers on a personal basis. In
contrast, previous studies with employers of larger companies found their main driver to be legal
compliance (Gunningham, 1999; O’Dea & Flinn, 2003). However, this was only true for approximately
half of the SME business leaders in our study. A reason could be that SMEs have poorer knowledge
and understanding of how the WSH regulations apply to their business due to a lack of dedicated
safety and health professionals (Hillage, Tyers, Davis, & Guppy, 2001). Another possibility is the rare
likelihood for an SME to be inspected due to their sheer numbers (99.9% of businesses in Singapore
are SMEs). Johnstone (2003) found that larger companies’ management priorities shifted to comply
with WSH regulations only after enforcement visits were conducted. Majority of SME leaders also
indicated that the cost of accidents was a motivation for them to improve WSH in their companies.
Although there has been conflicting evidence on the business case influencing employer action
(Rundmo & Hale, 2000), it could be that our participants had a greater appreciation of an accident’s
business impact as majority were from the higher-risk industries. Business competitors’ involvement
in WSH was the least cited motivation by SME leaders. This was surprising given that SMEs are highly
concerned with their competitors for business profitability and survival. It could be due to a perception
that WSH does not provide a competitive business advantage, or the belief that many SME competitors
do not sufficiently prioritise WSH, thus impeding change rather than motivating it. More importantly,
22.8% of participants were found to have no motivation to lead WSH in their companies. However, our
study showed that as long as SME business leaders had internalised any form of motivation to improve
WSH, they demonstrated greater involvement in WSH leadership behaviours than those who
consistently cited no motivation in WSH. This means that there could be multiple pathways to motivate
SME owners to take action, and it is crucial not to dismiss the effectiveness of any motivational factors
that can influence behaviour. Rather, less cited motivational pathways should be enhanced to
maximise their potential in effecting behavioural change.
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In general, SME business leaders uniformly attributed their WSH barriers to a lack of expertise,
financial resources, time, as well as difficulties in encouraging employee compliance to WSH. Our
findings echoed previous studies (e.g. Fairman & Yapp, 2005; MacEachen et al., 2008; Moore, 2009)
that SMEs face many barriers in WSH implementation. However, we found that SME employers who
knew their WSH barriers (‘strongly agree/agree’ or ‘strongly disagree/disagree’) had a significantly
greater involvement in WSH leadership behaviours than those who were unsure (‘neutral’) about the
WSH barriers they faced. This was surprising as we had anticipated that leaders who faced barriers
would be less involved in WSH leadership behaviours. But it is plausible that these SME owners were
already committed to improve WSH in their companies, and hence were facing challenges along their
WSH journey. This finding highlights the importance for policy makers and WSH professionals to focus
their efforts on engaging a group of SME business leaders who appear to be ambivalent towards the
issue of WSH in terms of both their motivations and barriers, and thus less likely to lead WSH in their
companies.

In our study, 68.3% of SME business leaders were aware of the WSH risks in their companies. This
is similar to a study by Hillage et al. (2001) who found that 70% to 80% of employers were aware about
WSH. We found no direct influence of WSH risk awareness on SME employers’ level of WSH leadership
involvement. However, we did find that SME business leaders who had no motivation were three times
more likely to be unaware of their company’s WSH risks. Moreover, these leaders without motivation
were also significantly less involved in the WSH leadership of their enterprises. This significant finding
is aligned to the general behavioural literature that a motivational process cannot be initiated until a
certain awareness of the need to change has emerged (Renner & Schwarzer, 2005). Contrary to Wright
et al.’s (2005) finding that awareness of WSH risks was a precursor to employer action even after
motivations were internalised, we found that this awareness could even be the precursor for a leader’s
WSH motivation to exist. This raises the question of whether WSH risk awareness plays a moderating
or mediating role between motivation and behavioural change. Nonetheless, it reiterates the
importance of raising a business leader’s awareness of WSH risks in his/her business operations if
some form of change is to occur. Fairman and Yapp (2005) have also stressed that risk awareness
does not refer to the mere knowledge of workplace hazards, but recognising and internalising that
these hazards will pose serious consequences and outcomes if changes are not made. In relation,
SMEs have been found to underestimate the seriousness of WSH risks, and hence take a laissez-faire
approach in dealing with them (Lansdown, Deighan & Brotherton, 2007).

As expected, with increasing size and length of establishment, we found greater levels of WSH
leadership involvement by SME business leaders. Consistently, Lancaster et al., (2003) found that
larger organisation were more likely to implement the various components of an occupational safety
and health management system. In contrast, micro and small have cited frustration with setting WSH
performance targets and having a formal structure for performance updates to directors, attributed to
the relative infrequency of incidents. A plausible reason for younger SMEs placing less priority on WSH
could be attributed to their primary focus on business survival (Holmes, 1999). In Singapore, the survival
rates of SMEs were 62% to 75% in their third year, and only 48% to 55% in their fifth year (SBF, 2012).
This could result in younger SMEs shifting WSH to the backseat as benefits are usually long-term in
nature and ‘invisible’ i.e., the absence of accidents and ill-health.
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4.1 Limitations

There are several limitations to this study. First, there is a high likelihood of social desirability in
participant responses. This is to be expected for a moral issue that concerns workers’ safety and
health. However, we found that using a counter-check measure to determine participants’ awareness
of WSH risks was useful in mitigating social desirability to some extent. It may be necessary to develop
more counter-check measures where possible or even a social desirability scale for future WSH
studies. Second, most of our constructs were composed of one-item measures describing each type
of motivation and barrier. This limits our ability to assess participants’ level of motivation, and explore
the relationship with corresponding WSH leadership involvement. The use of one-item Likert measures
to assess our study’s independent variables (WSH motivations, barriers, and risk awareness) also
disallows the use of predictive techniques e.g. regression, on how these variables influence WSH
leadership involvement. Wanous, Reichers, and Hudy (1997) have also cautioned on the use of one-
item measures as they are less valid and reliable in measuring a construct. Nonetheless, there is a need
to be mindful of SME leaders who are time constrained and may not participate in long questionnaires.
Third, we did not explore the influence of supply chain pressure as a motivation for SME business
leaders to improve WSH. This has been increasingly advocated and used effectively (James,
Johnstone, Quinlan, & Walters, 2007). However, Singapore’s bizSAFE programme already leverages
on a supply chain mechanism and therefore we were focused on exploring the other WSH motivations
of SME employers. The study’s main strength is the focus on SME business leaders whom are rarely
studied in WSH research, especially in the Asian context. Hence, this study is one of the first to provide
insights into the factors that influence SME business leaders in their leadership of safety and health in
their businesses. We elaborate on three key implications derived from our findings.

4.2 Implications

The first implication is a need to speak the SME’s language in the types of WSH leadership behaviours
that they can integrate into their everyday operations. SME owners and managers often have the
opportunity to be on the shopfloor and observe their employees’ work behaviours regularly (King, Lunn
& Michaelis, 2010). Therefore WSH initiatives targeted at SME leaders should focus on encouraging
participative leadership roles. This could involve acting as personal role models in WSH,
communicating safe work procedures, and conducting site inspections to encourage safety
behaviours. Such WSH leadership behaviours may be more useful to an SME than taking on strategic
actions such as developing a policy statement which may be taken as a paper exercise. Future research
could explore the types of WSH leadership behaviours that SME owners and managers can integrate
into the way they conduct business on a regular basis.

The second implication is to understand the presence of two groups of SME business leaders in
WSH, the ‘non-motivated’ and ‘motivated’ that may require distinct interventions. Our study found that
it may be crucial for SME leaders to internalise certain risk awareness before a motivational process
can begin to influence behaviour. This is aligned with the Stages of Change Model (Prochaska &
Norcross, 2001) where behaviour change starts with pre-awareness and occurs through a progression
of five stages®. Similarly, Lansdown et al. (2007) simplified the model and identified two broad groups
of SME leaders in their study, recommending different engagement strategies for each. The first ‘pre-
contemplation’ group was not considering change and perceived the costs of WSH commitment to be
high — similar to the ‘non-motivated’. For this group, messages that highlighted the ‘negative’ impact
of non-compliance (e.g. accident narratives) were more effective in raising risk awareness and
motivation to change. The second ‘maintenance’ group was already engaged in the change - similar
to the ‘motivated’. For this group, it was recommended that messages highlighted the ‘benefits’ of
WSH to sustain motivation, and resources (e.g. funds, collaterals) provided to overcome barriers and
maintain behaviour change. Future research could explore further the effective kinds of WSH
messaging to target SMEs at different stages of commitment.

5 The first stage is called the ‘pre-contemplation’ stage where change is not considered if one is not
informed or under informed about the consequences of existing behaviour (unaware of risk). This leads
to the stages of ‘contemplation’ and ‘preparation’ before taking ‘action’ to make the change. The final
stage is the ‘maintenance’ stage, in which an individual is committed to the change, and efforts are
taken to prevent a relapse to earlier stages.
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The third implication is to recognise that the size and duration of existence of an SME can be
important factors influencing an SME’s readiness to commit to WSH. In Lancaster et al.’s (2003) report,
the United Kingdom estimated that WSH can cost £341 per employee for micro and small enterprises,
but only £37 per employee for medium and large enterprises due to economies of scale. Newer
enterprises also reported greater frustrations with implementing WSH due to a lack of financial and
time resources, as well as accessible information and guidance, while trying to establish their business
at the same time. Hence, there is a need for policy makers to allocate special attention and assistance
to smaller and younger SMEs who may be facing a greater burden of WSH compliance. Future research
could identify the different needs of SMEs according to size and duration of existence, and tailor WSH
solutions accordingly.

In conclusion, it is our hope that the findings and recommendations of this study can be a start to
improving WSH in small establishments through evidence-based insights and recommendations.
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Abstract

Reducing risk at source is one of the three key principles of Singapore’s Workplace Safety and
Health (WSH) framework. To help small and medium enterprises build their capability in managing
safety and health risks, a national bizSAFE programme was launched in 2007. The objective of this
study was to evaluate the impact of bizSAFE programme towards building SME’s WSH risk
management capability as well as the level of leadership commitment towards a safe and healthy
workplace. The study also investigated the business value of companies having bizSAFE certification.
Perception survey was conducted to 1390 company representatives (bizSAFE = 868; non-bizSAFE =
522), 273 workers, and 335 potential clients of SMEs. Overall, the results showed that bizSAFE
companies scored higher than its non-bizSAFE cohort and the differences were significant. The
findings suggested that bizSAFE programme had a positive influence on smaller companies (up to 50
employees) towards building WSH capability through raising risk awareness and management. There
was also evidence that bizSAFE certification created business value for bizSAFE companies as
clients would prefer to engage them because of their better management of WSH hazards.

1 Introduction

Reducing risk at source is one of three key principles of Singapore’s Workplace Safety and Health
(WSH) framework (Ministry of Manpower, 2008). The framework states that workplaces that create risks
are responsible for managing the risks, working towards a safe and healthy outcome for their
employees through the process of risk management.

According to the Department of Statistics Singapore (2009), there were 160,000 enterprises® in

Singapore in 2007 and 99% of them were small and medium enterprises’ (SMEs), which employed
nearly 60% of the workforce. Hence it is important that SMEs take care of their employees.

In April 2007, the WSH Council launched a national bizSAFE programme to help SMEs build
capability in managing safety and health risks (Lee, 2007). bizSAFE is a five-step programme
(https://www.wshc.sg/bizSAFE) which progressively builds companies’ capability in managing WSH
risks (Fig. 1) through a certification system. Companies that embark on this bizSAFE journey are
called bizSAFE Enterprises, whic