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Preface

The “story” of this book started from the acronym HSEQ (health, safety, envi-
ronment, quality). Some mail was exchanged between the editors and Springer
about the key topics in HSEQ in the spring of 2012. An intensive one-day work-
shop was then arranged by the team of incoming editors to further develop the ideas
in a more structured form. Quite soon, the editors’ first key thoughts for a book
were outlined in the form of a mind map (Fig. 1).
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Fig. 1 General illustrated approach for the book
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Preface

The writing process of the book chapters was planned and conducted, keeping in

mind the mind map’s set of contemporary trends and prerequisites, all of which are
typical of the basic work approach of the editors as experts and actors in this field.

Figure 1 comprises the following points of emphasis, opened by a bit wider,

though short way:

1.

(O8]

10.

11.

12.

13.

Occupational safety and health management (OSHM) is a specific sector of an
organization’s multidisciplinary expertise and management but simultaneously,
it has to be “organically” involved in all managing activities of each workplace.

. Each organization’s entire resources contributing to holistic quality are needed,

requiring broad and transparent participation at both individual and organiza-
tional levels.

. Contemporary excellence in management strongly appreciates OSHM.
. Appreciation of OSHM is based on both generic legislation and an organization-

specific set of drivers for achieving competitive responsibility and public image.

. The action of authorities and role of regulation try to widen OSHM’s channels,

to find synergies and, furthermore, evidence of the effectiveness of policies.

. The insurance sector is an important institution touching and supporting all

work organizations, as far as all risks, losses and asset management are
concerned.

. An organization strives to achieve its own OSHM culture, embedded as an

essential element in its culture.

. The European mainstream model has been strongly influenced by the history of

Nordic countries’ style of participation in tackling the challenges.

. A cluster of driving forces, especially social responsibility, sustainability, well-

being at work, productivity and general global contexts such as business,
workforce and environment, encourages and even forces work organizations
and key stakeholders to communicate and collaborate.

The key stakeholder role in all work organizations is played by the triple
structure of the state, federations of employer associations and workers’ unions.
The management approach is supported and encouraged by the stakeholders’
ecosystem, of which the mentioned triple entities are among the members.
Integrated risk management is an important concept; being linked with it is a
key factor, concerning as well OSH issues and actors as a general good practice
in management and finally, a desired goal of every citizen. A widely integrated
HSEQ management system is an answer and a practical tool to handle future
challenges.

The increasing importance of an organization’s recognition of the network value
and its influence in the development of commonly shared work systems—not
only supply processes and “pure” business—is vital in the “new” OSHM.
Quantitative and qualitative, research-assisted development and innovation
provide an increasingly significant opportunity and a stakeholder partner of
work organizations.
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14. Health, safety and well-being (at work, too) need to be cared for and main-
tained by each employee himself or herself, as well as by society on a 24/7
basis.

15. One key enabler for all of the above points is the expanding availability and
utilization of information and communication technologies (ICTs), interfacing
with people by means of desktop, portable and mobile devices. The digital
operating environment is increasingly becoming a necessity in OSHM and
HSEQ.

The chapter authors broadly represent universities, a research institute, the
insurance sector and a public regulation body, and lastly, work organizations,
companies and external stakeholders. Additionally, close industrial collaboration
was guaranteed in many ways in the cases realized without any direct participation
of companies. As the editors, we warmly thank all the authors presented in the list
of contributors. Also, we express gratitude to numerous people who contributed to
the book, organizations involved, their managers, experts, employees, entrepre-
neurs, partners, research and development (R&D) project organizations and key
stakeholders. Finally, we appreciate Mrs. Maria Lindholm’s skilful aid in pro-
cessing the final phases of the manuscript.

We editors really hope that this book’s “story” be continued by readers. The
chapters are aimed to offer readers, both from industry and academia, new views
and tools to go forward with OSHM.

Oulu, Finland, September 2014 Seppo Véyrynen
Vantaa, Finland Kari Hakkinen
Helsinki, Finland Toivo Niskanen
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Chapter 1
Introduction

Seppo Viyrynen, Kari Hikkinen and Toivo Niskanen

If we think about an ideal contemporary approach to occupational safety and health
management (OSHM), we can model it, for instance, with three cornerstones:
legislation, standards and good practices. Of course, the third one comprises
compulsory practices in one way or another, as well as a lot of non-compulsory
ones. The drivers of the latter are typically OSHM-related measures for enhancing
an organization’s competitiveness. The OSHM-contributed competitiveness can
result in internal or external outcomes. The internal ones include increased well-
being at work and productivity, for example. The external ones can be recognized
through an improved image noticed by clients, shareholders, stakeholders and
citizens. Conformity with holistic quality is a crucial goal, both ‘in and out’. This
book predominantly covers the above-mentioned, wide variety of best practices.

As mentioned, the authors represent industrial companies, the insurance sector,
universities, a research institute and a public regulation body. They provide diverse
views with the common feature of realistic and direct contact with field practices,
cases, many solutions, lessons learned and procedures for risk prevention. A wide
variety of branches of industry is represented throughout the 13 articles.

The notion that organizations have core competencies in OSHM has been
popular for much of the recent decades. The chapters of this book bring greater
precision to the applications of OSHM (and not only the core competencies con-
cept) by presenting a framework to help managers understand the OSHM system
when they are confronted with necessary proactive measures to tackle the OSH
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2 S. Viyrynen et al.

challenges that lie ahead. When asking what sorts of proactive OSH measures their
organizations are or are not likely to implement successfully, managers can learn a
lot about capabilities in OSHM. Resources are the most visible of the factors that
contribute to OSHM. The OSH resources can often be transferred across the
boundaries of organizations much more readily than can OSH processes and values.
Undoubtedly, access to high-quality OSH resources enhances an organization’s
capabilities in implementing effective, proactive OSH measures. The OSH
resources are what managers most instinctively identify when the top management
assesses whether their organizations can successfully implement the OSH measures.

The chapters of this book pose the challenge that business organizations do not
have to wait for external pressures (e.g. legislation and standards) before they act to
enhance their own HSEQ best practices. An important point to emphasize is that the
best practices links among the organization, leadership, and individual managers
and employees are not just about codes of conduct (e.g. in HSEQ management).
Especially, best practices encompass a range of ways of communicating about
HSEQ matters and promoting high corporate values in HSEQ. For example, these
issues concern activities of HSEQ officers as part of the business production, OSH
climate, training, monitoring systems, communication channels, socio-technical job
design, information systems, etc. Selections of organizational strategies and policies
in HSEQ have an impact on the values and practices that become accepted as ‘the
ways things are done around here’. Many of these elements come within what is
known as organizational culture in HSEQ.

A wide variety of branches of industry is represented throughout the 13 articles,
as follows:

Chapter 2 sums up the developments in the understanding of safety management
in industrial companies, especially concentrating on features indicating good safety
performance. Although the elements of good safety management are well known
and reported in textbooks and standards, the real outcomes of safety performance
are often far from excellent. The experiences show the need for holistic manage-
ment as a basis for long-term development in safety improvement, rather than just
implementing single tricks and solutions.

Chapter 3 reviews general health and safety hazards and the risks of accidents in
construction work, including some accident statistics and a case description of a fatal
accident. The results gained by the recent focus on improving safety performance by
the Finnish construction industry itself and by its stakeholders are reviewed.

Chapter 4 summarizes some basic viewpoints on accident sources and risk
assessment in industrial maintenance. A study focused on analysing severe and fatal
accidents that had occurred during industrial maintenance in Finland. Additionally,
a database of accident insurance institutions was revised to gain an understanding of
less serious accidents in industrial maintenance. Some typical risk factors are poor
system maintainability, defective task safety planning and shortcomings in cus-
tomer cooperation.

Chapter 5 describes industrial service suppliers’ HSEQ management practices in
a general industrial context and in a shared workplace in the case company’s
premises. The case company is a steel mill in Northern Finland. The special HSEQ


http://dx.doi.org/10.1007/978-3-319-13180-1_2
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Assessment Procedure (HSEQ AP) for suppliers is explained. The results of HSEQ
AP, as well as other safety indicators, are analysed. The HSEQ AP cluster has
achieved quite a significant size as of the autumn of 2014. The large, purchasing
companies of the HSEQ AP cluster amount to seven; approximately 120 supplying
companies have been assessed.

Chapter 6 addresses the need for and practical application possibilities of using
the HSEQ AP in the management of a Finnish seaport. The port is situated in the
northern Barents Region. The paper has document-based and interview-based
sections. The empirical interview segment of this study is detailed and conducted
mainly in Northern Finland. The information on HSEQ was also gathered during a
visit to Russia’s Murmansk Commercial Seaport.

Chapter 7 deals with local and short haul (L/SH) truck drivers’ work in various
environments (in addition to that of the truck cab), whose safety issues vary
widely. This study combines methods from three time perspectives—accident
statistics analyses (past), video observations (present) and scenario workshops
(future)—to provide new knowledge that can be applied to the development of the
design and management process in the transportation industry.

Chapter 8 reviews the Finnish investigation procedure for fatal accidents and
analyses four actual instances related to the truck transport of hazardous liquids,
especially in service operations after the unloading phase. Content analysis is
applied to identify the accident factors from the investigation reports, for the pur-
pose of finding prevention measures for future accidents.

Chapter 9 presents a new kind of comprehensive data on all injurious accidents
(10-year time span) involving employees (n = 13,000) of two large workplaces in
Finland. This study mainly aims to clarify and assess the significance of risks
among employees in different lost-time injury (LTI) accident categories, namely
accidents at work, at home and during leisure time, as well as when commuting to
or from the work site.

Chapter 10 identifies an urgent need for a new kind of safety training in the
construction industry. This training requires new methods and procedures if it is to
effectively reduce the currently high incidence of accidents in Finland. A full-scale
model of the industry’s real work situations aims to utilize the HSEQ Training Park
as a safety training innovation that enables learning via practical demonstrations
and active participation.

Chapter 11 examines how HES (health, environment and safety) managers and
the workers” OSH representatives view the following topics: (1) safe use of
chemicals, (2) prevention prioritizations and measures of management, (3) collec-
tive climates of OSH in systems thinking and (4) discourses on legislation about
chemical safety. Forty-nine HES managers and 105 workers’ OSH representatives
responded to an online survey questionnaire.

Chapter 12 explores organizational and technical measures in OSH, as well as
clarifies the potential relationships among legislation, leadership, collaboration,
prevention, improvements, monitoring, occupational healthcare, training and use of
personal protective equipment. The respondents were OSH managers (n = 85) and
workers’ OSH representatives (n = 120) from chemical companies.
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Chapter 13 examines how different stakeholders view various aspects of
corporate social responsibility CSR. The main research question was: How does
CSR become the best practice in business activities? The sub-questions were: How
does CSR come to represent the best practices in the day-to-day activities of (1) the
business strategies of companies, (2) financiers and shareholders, (3) customers and
consumers, (4) employees of the companies and (5) communities and authorities?

Chapter 14 explores (1) the different kinds of practices implemented by Finnish
corporations with respect to corporate sustainability and how (2) corporate sus-
tainability is applied in their business practices. An organization’s value is the
standards by which managers and employees make prioritization decisions.

This book as a whole focuses on best practices, while considering legislation and
standards. In this regard, we want to mention that the general, international stan-
dardized guidelines for OSHM under International Organization for Standardization
(ISO)/CD 45001 will be published in 2016. Hopefully, the forthcoming standard
will make OSHM more well-known and boost OSHM capability in work organi-
zations. This book brings the reader beyond legislation and standards by giving
relevant examples of work organizations that involve people and management. The
question of how to manage organizations in practice by emphasizing social, eco-
nomic and environmental sustainability and responsible management is answered in
many ways.


http://dx.doi.org/10.1007/978-3-319-13180-1_13
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Part 1
Preventing OSH Losses by Developing
Safety Management and Leadership



Chapter 2
Safety Management—From Basic
Understanding Towards Excellence

Kari Hikkinen

Abstract The paper is summing up the developments in the understanding of safety
management in industrial companies, especially concentrating on features that seem
to be most prevalent for the companies demonstrating good safety performance. The
review is based on the knowledge and experiences from the practice of industrial
accident insurance as well as on the findings of the selected health and safety
literature. The elements of success include e.g. good overall management, safety
goals and competence requirements defined for managers, visibility and commit-
ment by top management, rewarding and incentives for safe work, effective learning
from accidents and incidents and continuous improvement using risk assessments,
effective safety inspections and internal audits, as well as participative leadership
practices including good communication and trust. The experiences show the need
for holistic management as a basis towards the long-term development for safety
excellence, rather than implementing single tricks and solutions. During the recent
years, safety management systems in particular have been established in highly
developed economies, thus improving the formal safety management approach. In
the future, there seems to be a need to better tackle the more informal processes in
safety, i.e. human behaviour, attitudes and safety culture. Furthermore, the com-
plexity of health and safety call for the improvement of the general management
theory to better tackle the complex human-centred issues in management.

1 Introduction

Despite continuous and ever-increasing volumes of organized action to prevent
accidents and ill-health at work, injuries and occupational diseases still constitute a
global problem in industries and services. Thus, we also get continuously new

K. Hikkinen (D)
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lessons from losses, often with major consequences both in human and in economic
terms. The masses of information and knowledge of the losses and the risks to
safety and health have dramatically increased during the recent decades, as well as
the means to share the information and solutions for loss prevention. However,
accidents continue to happen, although great progress has been achieved in many
industries and occupations. What still needs to be done? This question is highly
relevant to decision-makers, to business managers, to employees as well as to
research and development institutions.

Safety efforts have been evolving from the early years of industry. The initial
measures were directed to prevent major technical accidents in industrial processes
by safety rules and disciplinary actions. Accordingly, new safety legislation was set
in industrialized countries to force employers to organize safety and to take pre-
cautions and engineering against hazards. Accidents were considered to be caused
either by unsafe acts of people or unsafe physical conditions of the nature or the
technological systems (Heinrich 1959).

But further development of understanding revealed that each accident had rather
multiple causes than a single cause. The evolution of systems thinking and mul-
tidisciplinary approaches such as ergonomics created new opportunities to deal with
the complexity of the processes and events related to technological failures. Sys-
tems safety and risk management were developed to cope with the risks of major
accidents in power and military systems as well as aerospace industry and high-risk
industries more generally. The principles of safe man—machine systems are now to
a large extent defined for all industries in technical standards and textbooks of
machine safety, construction safety, chemical safety, etc. Risk assessment and
safety technologies are standardized and applied today for everyday working tools
and appliances.

Moreover, newer approaches in management science focused in human
resources and change management, as well as the need for more holistic approach
in management of the overall performance of enterprises, including health and
safety. These developments together with the large scale technological disasters,
e.g. Bhopal, Harrisburg, Chernobyl, Piper Alpha, Challenger, and more recently,
the BP’s US disaster cases have underlined the safety duties of top management.
The growing concern of health and safety management has also led to further
standardization of management practices in health and safety, e.g. OHSAS 18001
and ANSI Z10 (ANSI 2012; BSI 2007; Haight et al. 2014).

But in spite of all this development of formal legislation, standards and proce-
dures, and increased management concern, there seems to be some missing links,
and accidents at work have not disappeared. The remaining big issue seems to be
related to the human nature. People still take risks at work, they are not following
safety procedures, they do not communicate the safety messages, and foremen turn
repeatedly a blind eye to unsafe actions. The motivational efforts of zero-accident
programmes have been successful in many companies, but even prolonged zero-
accident periods are ending to the next injury event. The ‘Safety First’ principle was
created almost a 100 years ago during the early years of industrial safety movement.
But in practice we still encounter repeatedly the ‘Fail First’ syndrome in health and
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safety development (Forck 2012). Accidents and injuries are bound into the culture
of the work teams, enterprises and societies. Safety culture and understanding of the
human element as a source of accidents need our consideration for the decades to
come, both from practical and scientific point of view.

Management practices in health and safety vary greatly between companies.
Industries have their own traditions and cultural approaches as to how safety issues
are valued and decisions made to improve safety. Large international companies in
high-risk industries have often strong safety cultures and strict management stan-
dards, with which all plants must comply. Within low-risk industries in terms of
major accidents, often less attention is paid to safety issues. Basic health and safety
legislation in each country covers all industries, whereas in practice companies take
very different approaches to health and safety. However, the experiences of the
insurance practitioners show that the successful companies in safety performance
take often surprisingly similar actions and management approaches, regardless of
the industry and type of business. The first decade of the 2000s shows a declining
trend in accident frequency in large enterprises in many industries. The accident
rate differences are shrinking between industries and some industries with high
accident rates have achieved major improvements, in particular some metal and
construction industry companies (see Fig. 1). The improvement of safety is gained
by the increase in management concern to safety, including the focus on safety
management systems and new occupational safety legislation requiring more
attention to health and safety risk management. This trend of safety improvement is
not visible in the overall national work injury statistics, thus it seems that small- and
medium-sized companies have been more stable in their accident outcomes.

70

60

50

40—

e A
\/—\‘\Q/%:

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year

Accident rate

Fig. 1 Accident rate development in nine major industrial companies representing different
industries (construction, metal, power, chemical) in Finland during the time period 2000-2011
(Source Statistics of If P&C Insurance Ltd for injuries more than 3 days absence from work,
accordingly with the national and EU/Eurostat criteria)
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The purpose of this paper is to sum up the most important management issues
which repeatedly seem to have most influence on success in safety performance at a
company level.

2 Health and Safety Goals and Targets Clearly
Defined and Managed

‘What gets measured, gets managed’. This well-known statement of management
guru Peter Drucker is highly relevant in the case of health and safety. Unlike other
major issues in company performance, such as production volumes and profit,
health and safety is to a last extent an intangible issue. Therefore, tangible and
concrete goals are important in spite of the fact that they do not exactly reflect the
overall health and safety sphere of required action. An essential management task
lies in defining clear goals and targets, from which key performance indicators
applicable to follow-up are then derived. Without goals and targets, well-inten-
tioned statements written in safety policies are just dead letters.

Accident frequency rates are often the first measures of interest. They can be
combined with severity rates to yield a relevant risk index. Cost indicators are also
interesting to companies—the costs may be expressed by the insurance premium
rates or directly by the real accident and occupational disease costs for the com-
pany. The absence rates due to accidents and sickness reflect in many ways the
health and safety performance, being increasingly popular in industry. Companies
with good safety performance have usually safety metrics with many indicators,
they may record, e.g. numbers of conducted safety talks and audits, training days,
and near-accident report numbers and actions succeeding them. Thus, a good
pattern of safety targets includes both leading and lagging indicators to be followed.
It is also a good management practice to integrate health and safety goals into the
business goals and strategies, and the safety targets are expressed in the key per-
formance indicators of the company.

3 Inclusion of Health and Safety in Management
Competencies

Expectations set on competence are usually managed by the human resource
function and written into work descriptions and listing of the personal duties. If
health and safety is not included in the competence specifications of managers, they
may fall outside the focus areas of the mindset during the daily work. Combined
with a lack of fixed goals and targets, this will likely lead to a situation in which
managers pay only marginal attention, if any, to safety issues. Relying on legal
pressures from health and safety legislation is insufficient in confirming manage-
ment’s commitment.
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In addition, health and safety issues should be essential elements in performance
appraisals. In general, safety excellence seems to be related to good overall lead-
ership, thus giving an additional measure of success in management as a whole.
Many companies include health and safety results in salary bonus payments at
management level. When management duties have been planned and integrated in
job specifications, managers have a strong motivation to the safe action of their
subordinates and fellow employees.

4 Management Commitment and Visibility
in Health and Safety Actions

People are often very astute in discerning management’s real commitments. They
soon may take note of whether or not management is genuinely interested in the
health and safety of employees. When top management participates in company
safety meetings and discusses safety goals in connection with production targets,
employees receive a clear signal that safety is an important and valued issue for
management. ‘Safety first’ is not just a slogan, its actual meaning is checked in all
decisions, meetings and encounters with management.

In very good companies, CEOs increasingly participate in safety walks and talks,
or conduct such actions independently. Managers also need to follow the safety
rules, using hard hats and other personal protective equipment as required by the
company policy, following the speed limits specified when driving at the premises
of the company site, etc. It is important to walk the talk, to be visible, to be present
and engaged.

5 Rewarding Safe and Injury-Free Work

‘What Gets Measured and Rewarded Gets Done’—this is the way in which
renowned safety guru Dan Petersen (1996) has modified the Drucker statement. He
thereby implies that rewarding is an important element in effective goal-setting.
Safety is largely a matter of intangibles, and the results are traditionally noted, if at
all noted, mainly in retrospect. The notions tend to be related to failures, i.e.
accidents and costs, rather than success. It is therefore important to render safety
tangible and create incentives for proactive, forward-looking and positive measures.

Rewarding achievements such as an injury-free year, the most active team in near-
accident reporting and the best innovation solutions to improve safety, can generate a
great deal of positive energy and actions in organizations, thereby further reducing
accidental losses. Both short-term and long-term achievements need consideration.
In high-risk occupations, having an injury-free month can be worth awarding, while
it is also important to notify the continuous improvement over the years.
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6 Immediate Management Action Against
Risk-Taking and Unsafe Acts

When an employee is violating safety rules or working without the required
personal protection, foremen and co-workers alike should act immediately to cor-
rect such poor practices. In companies with a good safety culture, actions against
violations, whether intended or unintended, are regarded as a positive challenge to
learn and improve. But bringing the culture up to this level is not easy. Foremen and
management need coaching. They should have the ability to communicate with and
motivate employees individually, while understanding the interlocutor’s point of
view. It is often necessary to overcome one’s own complacency first. Finally, it
remains the duty of management to take disciplinary action to correct a situation, if
necessary. On the spur of the moment, it may feel easier to turn a blind eye. In a
strong safety culture, leaders are encouraged and trained to act immediately.
Inaction is more dangerous in the long run, since it reinforces a risk-taking culture,
making future improvements more difficult.

7 Regular and Active Communication and Discussion
of Health and Safety

Constant and active dialogue between employees and management is a precondition
for continuous improvement in health and safety. When the minimum legal
requirements are complied with, and the company is striving for further progress to
safety excellence, issues are less and less often resolved through absolute yes-or-no
answers. There will be opinions for and against. Sometimes improvements here will
cause more difficulties there. In good companies, we find ongoing conversations in
the search for better solutions, in order to improve safety and well-being at work.
Good leaders are also good at listening and communicating. In the best companies,
the accident outcome may be close to zero injuries, while thousands of safety talks
and conversations are conducted by management.

A number of experiences have shown that in Nordic enterprises, there are fewer
accidents in Swedish plants than in Finnish plants engaged in very similar pro-
duction activities. There may be several underlying reasons for this, but the
Swedish culture and tradition of thorough discussion and communication may be a
factor. The management style in Finland has promoted straight decision and action
rather than dialogues with employees.

Spangenberg et al. (2003) compared accident rates between Danish and Swedish
working teams in the construction site of the Oresund Link bridge. They found that
the Danish LTT accident rates were about fourfold the rates of the Swedish workers.
They concluded that the difference was mainly due to individual and team level
differences, i.e. education, experience and attitude. While there is some evidence
that the differences are partially rooted in the basic education and cultural valuation
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of the construction professionals, it is also an indication that the management
culture, in particular the communication and feedback at the foreman level, are
strong explanative factors in safety performance. The results of Hyttinen (1994)
also support the meaningful role of the supervisor communication for successful
safety performance.

8 Safety Inspections and Risk Assessments

Internal safety inspections are important features in good safety practice. In daily
production tasks, it is not always possible to detect all safety deficiencies. It is also
well known that experienced employees can be too familiar with their work to note
even imminent dangers. Regular walk-through surveys are therefore required. Safety
checks may be conducted weekly, monthly or with some other level of frequency,
depending on local risk conditions. It is usually advisable to use a checklist form
appropriate to the plant, in order to conduct a systematic consideration of all of the
relevant hazards. In the case of advanced safety inspection routines documented and
issued using company systems, there is also a communication tool and checkout for
the implementation of corrective measures by management.

Risk assessment procedures in health and safety are legal requirements in most
countries and also essential elements of the safety management systems, being they
certified or not. In formal risk assessments, the risks are listed based on their priority
in terms of severity and likelihood of the possible accident. In spite of the fact that
there is a subjective element involved in such estimation, the process will yield a
rational basis for decisions to act on hazards encountered. Further, the follow-up
assessments are giving estimates of residual risks for those risks counteracted, to
complete the prevention with additional measures where needed.

Safety is at first hand a responsibility of business and production management,
rather than the duty for safety managers or specific safety organization. In good
companies, we increasingly see that risk assessment and safety walk-through
inspections belong to line management duties. Safety function has an important
advisory role for management, and to secure that the risk management process is
functioning the way it was meant to.

9 Investigation and Reporting of Accidents
and Near-Accidents

An accident at work is always an opportunity for learning, for management as well as
employees. A good accident investigation routine records what happened, why, and
lessons on how to prevent the accident’s recurrence. For an employer, accident
investigation is also a legal duty, as well as being necessary in order to begin an
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insurance claims process in workers’ compensation systems. It is usually not enough
to check immediate causes such as carelessness or poor housekeeping. Under-
standing the root causes of an accident often reveals new paths for prevention, e.g. in
process improvement, management actions and safety culture improvement.

A range of tools are available for root cause investigations, ranging from simple
questioning techniques such as ‘5 x Why’, to sophisticated software packages. In
well-run companies, information on accidents is distributed openly throughout the
organization by ‘hazard-alert’ and similar illustrated information reminders, in order
to remind employees of risks and precautionary measures in the workplace.

Activity levels in near-accident reporting and accident outcomes seem inter-
connected. We have found that, in companies that have achieved major increases in
their reported near-accidents and hazard observations, a clear decline in workplace
injuries has resulted at a same time. Knowledge and experience are dramatically
bolstered by advances in the reporting of minor incidents. Active reporting of near-
accidents is also an indicator of a good safety culture, where people dare to talk and
report their own failures without fear, and a near-accident note is seen as a positive
reminder for safeguarding colleagues at sites and as a sign of management caring of
the employees.

10 Good Overall Management

Good overall management, including good communication both top—down and
down—top, seems to be a precondition for success in safety and health. It also
corresponds to the management approach required for good business results.
Enterprises that respond positively based on all of the above-mentioned criteria are
likely to be among the best health and safety performers in their industry. More-
over, the lessons from major accidents also highlight the needs for a good overall
management. Trevor Kletz (1994) concluded his discussion on the 1988 Piper
Alpha disaster, that no single act or omission was responsible for the accident. And
he summarizes: ‘Perhaps the most important lesson of all that can be drawn is that
the sum and quality of our individual contributions to the management of safety
determines whether the colleagues we work with live or die’.

Health and safety management systems have improved the overall understanding
and implementation of good management practices. However, a functioning formal
management system is not enough. There is a need for a more personal approach to
health and safety. Each and every individual must look in the mirror and ponder their
personal attitudes and values. Safety is much related to the emotions, attitudes and
values of people. Besides following the rules and regulations, it is about caring and
feeling. More thoughtful and lively dialogues are needed on how to improve our
mindsets and safety practices, in order to get all fellow employees, teams and man-
agers engaged in coordinated actions to move the safety culture towards the
achievement of an injury-free workplace (see e.g. Choudry et al. 2007; Hudson 2007).



2 Safety Management—From Basic Understanding Towards Excellence 15

This is also a challenge from scientific point of view. More understanding is
needed regarding safety culture, human behaviour and safety leadership in the con-
texts of businesses and industries, to better manage the risks in health and safety in
future. Moreover, it may be that the general management theory needs some further
development in order to better cope with the complexity of the issues involving
human nature and behaviour in organizations and related to safety (see Carrillo 2011).
This complex nature of human relations is a challenge for management not only in
safety, but also more generally in business management.
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Chapter 3

Accident Sources and Prevention

in the Construction Industry—Some
Recent Developments in Finland

Kari Hikkinen and Ville Niemeld

Abstract The construction industry is well known as one of the riskiest industries
in regard to work accidents, even in advanced economies. This paper reviews health
and safety hazards and the risks of accidents in construction work. Some accident
statistics are presented based on the claims data of the Finnish workers’ compen-
sation system, with a narrative case example of a fatal accident. The fatal accident
demonstrates the risks involved with working at height and the hazards, which
emerge at a shared workplace where several sub-contractors work together. The
recent focus on improving safety performance has contributed to positive devel-
opments, which have resulted both in an improvement in the claims statistics as
well as a number of new innovations to improve safety practices at construction
sites. Some large international contractors have taken the leading role in the
development of safety management in construction projects. The improvements
seem to be strongly related to the sharpened role of top management, as a conse-
quence of which there is now increased attention paid to safety by supervisors and
employees alike. New tools and processes, i.e. in incident investigation and
reporting as well as work planning procedures, have contributed to more effective
and systematic site safety practices. However, the way forward towards a zero-
accident culture in the construction industry is a continual and persistent effort
through which a significant improvement in the results may occur. This means that,
awareness by all of the parties involved is a constantly needed prerequisite, and
complacency should be avoided.
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1 Characteristics of Health and Safety Hazards and Risks
in the Construction Industry

Construction projects differ vastly in the scale and the nature of work involved, i.e.
they can range from the building of houses or commercial and industrial buildings
and plants, or heavy civil engineering constructions such as bridges, tunnels, roads,
water systems to railroads, harbours and airports. Furthermore, the hazards con-
nected with repairing older buildings and structures are different compared to the
construction of new houses and infrastructure. The demolition of old buildings is
generally considered to be more risky for employees than working on new
constructions.

There are very often many employers working together at the same construction
site. A large construction project typically has a main contractor and a large chain of
sub-contractors, including many small employers with a variety of competencies
and skills. The safety management of such large construction projects is very
challenging. Good cooperation and communications between all parties concerned
is of utmost importance. While the main contractor has the major role in the overall
safety management and coordination, it is important that all employers and
employees alike actively take care of their duties in regard to matters of safety.
Moreover, clear definitions of the roles of the clients and the owners of the con-
structions are nowadays prescribed to be essential for loss prevention in major
construction projects.

Typical accident scenarios on construction sites are slips and falls whilst walking
and working on sites, falls from a height, motor vehicle collisions, excavation
accidents, injuries involving the use of hand tools and machines, and being struck
by falling objects. Some of the main health hazards on-site are solvents, noise,
asbestos and manual handling activities. In specific tasks and projects, construction
employees may be exposed to special hazards which could lead to serious accidents
such as electrocution, drowning, asphyxiation, fire and explosion (ILO 1998).

Howarth and Watson (2009) have classified the hazards of construction projects
in the following five categories: (1) Hazards presented by the local environment;
(2) Hazards presented by work activities; (3) Hazards presented by a deficiency in
people’s knowledge, attitude and behaviour; (4) Hazards presented by the move-
ment of people, plant and machinery; (5) Hazards presented by materials. The
identification of safety hazards is a key process of safety management exercised
throughout all phases of a construction project. Due to the complex nature of the
construction safety issue, specific laws and regulations have been issued for con-
struction sites in most highly developed countries. These laws and regulations
supplement the general employer duties described in the general health and safety
legislations of each country.
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2 Some Loss Statistics

In the construction industry, the frequency of accidents is higher than in most other
industries, and a major share of serious and fatal accidents is every year registered
to construction work.

However, during recent years, a positive declining trend of accident frequency
rates is visible in the statistics for the construction sector in Finland, thus indicating
a positive safety development (see Fig. 1).

According to the insurance statistics of Finland for 5 years (2005—2009) the
most common working task performed before an injuring event occurs in the
construction industry is walking and moving at a worksite (Fig. 2a). The share of
human movement injuries, in serious accidents leading to permanent work dis-
abilities, equates to more than half of the cases. Injuries to shoulders represent as
much as 25 % of the accident pension cases and the total amount of injuries to the
upper limbs equates 41 % of accident pensions (Fig. 2b). In addition, accidents
occur frequently when using hand tools, in the manual handling of materials and
during the use of machinery. The most common body parts injured are hands and
arms—from fingers to shoulders, and legs including knees. The fatal injuries result
mostly from head injuries or multiple injuries to the body due to falls from a height.
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Fig. 1 The trends in accident frequency rates in the construction industry of Finland during the
years 2005—2012, presented for all compensated accidents and for of the accidents leading to more
than 4 days’ absence from work (The data are issued by the Federation of Accident Insurance
Institutions in Finland)
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(a) Work operation during injury (n=84356)

Being stationary at work

Driving, moving a vehicle or
transfer table/ travelling
1%

(b) Injured part of the body in serious accidents leading to pension
(n=167)

Other/unknown
1% Head,neck,teeth,eyes

Fig. 2 a All notified accidents in the construction industry by work operation of the injured
person leading to the injury. b Injured part of the body in serious accidents leading to pension in
the construction industry (Source The national statistical database issued by the Finnish Federation
of Accident Insurance Institutions, including all notified work accidents in Finland during the years
2005-2009)
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3 A Fatal Accident Case: Working at Height

Working at height is work where a person could fall and get injured if adequate
precautions are not taken. This description applies to most industrial workplaces
and is—and has been—a major source of many fatal accidents, particularly in the
construction industry. The case below is a classic situation that led to a fatal injury
when falling precautions failed.

3.1 What Happened?

A three-floor enlargement project of a school building was ongoing and several
different tasks were under construction simultaneously. Two men were installing a
temporary plasterboard wall on the third floor when they ran out of boards and were
instructed to carry the missing pieces from the second floor after their lunch break.
During this break a group of sub-contractor workers started installing permanent
handrails in the stairway where the boards where supposed to be carried through.

As a part of this task the temporary handrails from the landing on the third floor
were removed and were still missing when the workers carrying the plasterboards
were passing the spot. Whilst turning the board to enable it to go through a doorway
on the right, the worker carrying the board from the rear apparently stepped off the
landing and fell 3.5 m. He died after 3 months in hospital care.

3.2 What Caused the Accident?

The installation of the handrails created an immediate risk of falling for anyone in
the area. The coordination of tasks during production planning should have taken
these hazards into consideration and scheduled them so that the temporarily dan-
gerous access would not have been needed until it was safe again.

A sub-contractor creating a safety hazard is responsible for arranging and
completing the required safety measures. Because the temporary handrail needed to
be removed in order to complete the task, the obvious danger of falling should have
been notified clearly and the access to the stairway and landing closed until the
handrails were completed.

Carrying the plasterboard through a stairway was not the normal procedure, the
other boards were lifted earlier to the third floor with a telescopic handler, but this
option was not available anymore. In any case, the stairway was used as the main
route to the third floor. Closing the access during the handrail installation work
would have been the absolute correct thing to do.
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3.3 Preventing Similar Accidents

The main contractor is responsible for coordinating the construction project
activities so that separate but simultaneous tasks do not create hazardous conditions
for anyone on the same construction site. The main contractor must also appoint a
safety coordinator to overlook and verify the correct safety actions, as well as the
ones that the sub-contractors are responsible for.

In this type of situation where a work operation creates a high-risk condition in a
certain area, the area must be secured so that no one can enter without proper safety
precautions. It is also important to assure the safety of workers working in a high-
risk area. Adequate falling protection, a safety harness in most cases, is vital when
work must be done in a place without stationary fencing.

In shared workplaces like the construction site in this case, appliance of the same
safety rules and procedures regardless of contractor would benefit all. In this work
situation during lunch break, the installation workers stepped aside to give room to
pass when workers carrying the boards entered the landing. So despite the hazard,
the mentality was more “everyone takes care of his/her own work™ rather than “safe
working together”. When all workers on a site know and follow the rules and
procedures, the evolvement of a safety hazard into a serious accident can be stopped
before it is too late.

4 The Focused Prevention Approach Towards Zero
Accident Performance

While work accidents regularly have multiple causes that can be identified by a
thorough accident investigation process, some general sources of loss can be
identified based on the long-term experience with construction safety issues:

o Inadequate access systems, walkways and fall protection at worksites, espe-
cially in the use of ladders, scaffolds and other temporary solutions, unprotected
openings on floors and the lack of guardrails, personal fall protection equipment
not in use.

e Poor housekeeping and tidiness of worksites contribute to numerous accidents at
construction sites, e.g. the storage of materials and tools, the installation of hoses
and cables, dusty, oily, dirty and icy floors, inadequate space for walking and
working due to litter and extra materials at the sites.

e Safety management systems are not working, this may be due to inadequate
organization or poor leadership and supervision at a site, or because the
agreements and communications between the contractors are not observed.

e Planning of the construction project is inadequate, with a lack of proper risk
assessment procedures and failures in the control of deviations from the original
planning.
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In recent years, the construction industry in Finland has actively developed new
innovations to improve safety performance. The new approaches in prevention have
been achieved to a large extent with close cooperation between employers, trade
unions, occupational health and safety inspectorate and insurance companies. At
present, an ambitious goal to reach a zero accident level for the industry by the year
2020 has been published. Large international construction companies have a
leading role as the forerunners in this development. Moreover, the interest of top
management towards safety improvements has grown a lot during recent years.
Nowadays, accident frequency rates and trends constitute a major performance
indicator for construction companies, and employers compete positively with each
other for safety excellence. Parallel to this development, line managers, foremen
and employees are currently the main actors in health and safety, rather than only
safety managers and specialists.

The sharpened focus on safety management at construction sites has also
improved tools and processes in practical health and safety work. The traditional
weekly inspections of construction sites have been substituted by a more systematic
TR observation method (European Agency for Safety and Health at Work 2004).
The TR tool gives a measurement indicator based on the observations of house-
keeping and other safety-critical issues at the site. Thus the progress of the site in
health and safety performance can be followed week by week by the company
management and safety inspectors. More recently, iPads and mobile phone tools are
used to aid the assessment, thus making the process more effective and repeatable at
site conditions.

Accident investigation routines have been improved particularly by the large
contractors. The trends are towards more detailed fact-finding investigation as well
as interviews to reveal the root causes of the incidents. The pressures from man-
agement and clients of the projects as to better safety concern have also improved
the reporting of the near-accidents at construction sites. The best construction
companies now report some thousands of near-accidents and at-risk situations,
while only a few lost-time accidents have occurred at their sites.

It is a well-known fact that accidents at construction sites often occur at work
situations which are unplanned, often due to unexpected changes in the work flow.
To improve the site practices, a major Nordic contractor Skanska initiated the so-
called Work Safety Plan. In this procedure, employees and management together
plan a reasonably safe solution to an encountered new situation without any pre-
existing plan. The plan is documented and signed by both an employer and
employee representative. The procedure has been used very frequently, and thou-
sands of plans are documented yearly at the Finnish work sites. But the challenges
are still ahead: in too many accident cases still occurring, no need for Work Safety
Plan has been identified before the start of the work.

The way towards a zero-accident culture is long and difficult in the construction
industry. Parallel to declining accident rates, the improvement gets more chal-
lenging, and from time to time there may appear increasing of losses. Prevention is
first and foremost a human affair. Both managers and employees need to be con-
tinuously awakened and aware of the hazards and develop new ways to improve



24 K. Hikkinen and V. Niemeld

safety, to communicate better, and to take care of the daily routines as to the
maintenance of the good working conditions. Construction sites are changing
continuously and people are exposed to the changing conditions, be it the weather,
technology, organization or the economic environment, or something else. But the
building companies and their employees are now more and more committed to the
goals to improve safety. The way towards zero-accident culture in the construction
industry is a persistent effort where results may be meaningfully improving, but
awareness of all parties involved is needed constantly, and complacency should be
avoided.
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Chapter 4

Application of Accident Information
to Safety Promotion—Case Industrial
Maintenance

Salla Lind-Kohvakka

Abstract Maintenance operations are conducted basically in all industrial envi-
ronments. The risks vary greatly, depending on the operating environment and
conditions, and on the task involved. This article summarizes some studies that
have focused on industrial maintenance. The studies were conducted during the
years 2004-2014. The main materials have been gathered from various accident
databases, and they are supported with risk assessments carried out in companies.
A major study has focused on re-analysing fatal and severe non-fatal accidents that
have occurred during industrial maintenance work in Finland. In addition, the
database of the Finnish accident insurance institutions was revised in order to gain
an understanding about less serious accidents, which occur in industrial mainte-
nance. Some typical risk factors are poor system maintainability, defective task
safety planning and shortcomings in customer cooperation. Risk assessment and
management should pay attention to varying tasks and operating environments, as
well as to careful task safety planning. This article summarizes some basic view-
points about accident sources and risk assessment in industrial maintenance.

1 Industrial Maintenance and Risks

Maintenance and service are a group of activities that are relevant for all industries.
In 2012, the sector employed 22 000 persons full-time in Finland (Statistics Finland
2014). In addition to this group, the number of workers conducting maintenance
operations part-time or occasionally is probably much higher. In this document, the
terms “maintenance” and “service” refer to the following activities:

e preventive maintenance (i.e. scheduled disturbance- and failure-preventive
operations) and after-sales service
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e unscheduled operations, including troubleshooting and corrective maintenance
e calibration and testing.

In addition, the recent statistics in this article include also the installation of
machinery and technical systems, as they are included in the group of maintenance
activities in Finnish statistics.

Maintenance operations in industry include a variety of risks, which may
endanger the maintenance worker during the maintenance task and/or weaken the
post-maintenance system’s safety and reliability (Lind 2009). For the worker,
maintenance operations may be riskier than many other tasks in industry, because in
addition to the actual maintenance operation itself, maintenance operations also
include system disassembly and reassembly with the related risks.

From the viewpoint of accident prevention, industrial maintenance has inher-
ently certain challenging features. Depending on the industry, there are various
hazards relating to operating environments. In addition, the operations with the
related risks can vary accordingly. In some cases, both the operating industry and
the operations may be new to the worker. Risk management is often approached on
the basis of the industry, i.e. the assessment methods and statistical examination are
chosen and/or focused on the basis of the industry. In the case of maintenance, the
approach to risk management is activity-based and industry-independent. As
maintenance is an exception from the normal use of a system, the regular risk
assessments conducted in companies may not be extensive enough to point out the
possible hazards and hazardous events. At the same time, the system and machine
maintainability may have been designed poorly and/or the system or some parts of
it may have changed over time so that some old risks have been eliminated while
some new ones have been created.

While many other industrial operations are moving from the factory floors to
control rooms, maintenance operations are (and probably will be also in the future)
carried out on the human—machine interface. Meanwhile, the tasks are becoming
increasingly complex, as the industrial systems are more and more automated but
still rarely designed for maintenance. In Finland, maintenance is often outsourced,
which can also contribute to safety losses, as the site management may be distant
and the responsibilities unclear. Also cooperation with the customer (and other
operators) on site requires careful planning and management because the operations
are carried by the customer and maintenance workers in the same premises but with
different aims and responsibilities.

Figure 1 (quoted from Lind 2009) describes a schema of maintenance opera-
tions, including the development of the need for maintenance (on the left) with
possible unwanted consequences. These can be environmental emissions and/or
impaired safety. The right side of the schema summarizes the main stages of a
maintenance operation. Other main components in the schema are the direction of
the analyses: in the event of an occurred accident the analysis has to be top-down
(e.g. fault tree analysis). In order to identify possible accident contributing factors
beforehand, the analysis can be started from the unwanted outcome and then the
model chain of contributing events leading to the accident (Lind 2009).
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Fig. 1 Maintenance: cause—consequence schema

The unwanted outcomes in maintenance operations can be grouped into two
main categories: (1) technical malfunctions, which may weaken system safety and
reliability, and (2) occupational risks harming the worker’s health immediately or
over time (accident risks, ergonomics risks, exposures). The technical malfunctions
can be the result of human error during a maintenance operation. For example, a
part can be replaced with the wrong component, the component can be installed
incorrectly into the system, or the system can be reassembled in the wrong way.
This kind of human error has been explored in various publications, such as
Kumamoto and Henley (1996), Reason (1997), Dekker (2006), and Reason and
Hobbs (2003). The technical malfunctions can result also from component and
system failures or breakdowns.

Occupational risks can be immediate accident risks occurring during the disas-
sembly, the actual maintenance task and/or the system’s reassembly. Such risks can
be caused by, for example, physical or chemical factors, or cognitive load.
According to Reason (1997), accidents have their pathways in three main groups,
i.e. human actions, local workplace factors and organizational factors. The two latter
ones are latent conditions, whereas unsafe acts are often referred to as active errors.
In the case of maintenance, this grouping can be divided so that the safety risks are
grouped into human-based failures, technology-based failures and hazardous con-
ditions. These can lead to an immediate accident/incident during the maintenance
operation. The first two can also become latent pathogens in the technical system, so
that they cause problems sooner or later after the maintenance operation has been
completed. In addition to the risks endangering health and safety directly, there can
also be accident contributing factors that do not cause accidents as such, but can
accelerate and accumulate the risks of accidents. Such accident contributing factors
can rise from human actions, technology-based failures (or features leading to poor
maintainability), and/or hazardous conditions (see e.g. Lind 2009).
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Maintenance operations are highly dynamic and complex, especially when it
comes to fault identification and troubleshooting. The tasks may be impossible to
plan or even identify in detail beforehand, if the fault and/or its location is
unknown. Thus, the maintenance worker(s) must be prepared to change plans and
mental models during task execution. Also, the information regarding necessary
tools, risks and safety measures must be updated during task execution. Qureshi
et al. (2007) proposed a systemic approach to the identification and management of
accident causes, while designing systems to be resilient and error tolerant. The
systemic approach supports also the idea of managing risks in a dynamic complex
system, which fits well the idea of managing maintenance-related risks. However,
the problem may eventually be the difficulty to identify all possible actions and
operations with the related accident scenarios.

This article aims to provide a practical view to accident risks and risk assessment
in industrial maintenance. The focus is on the accident sources, based on real
accident data. In addition, the article provides information regarding risk assess-
ment and management in practice.

2 Methods and Materials

This article is a review, going back to two separate studies and research work in
Finnish workplaces. The studies were conducted during 2004—2014. The focus of the
studies and research work has been on maintenance operations and maintenance
workers. The first study, with the focus on risk management in industrial mainte-
nance, was reported in Lind (2009). The study made an extensive review of acci-
dents, risks and risk management in Finnish companies providing maintenance and
after-sales service. Some key findings regarding e.g. accident sources in the case of
fatal and severe non-fatal accidents were presented in Lind (2008). The main data for
the study included all workplace fatalities in industrial maintenance in Finland,
which had been reported between the years 1985-2004. In addition, the study made a
review of the types and sources of all severe non-fatal accidents, which had been
reported during the years 1994-2004. The access to these two accident report dat-
abases is public. Other methods in the study included risk assessments in mainte-
nance providing companies, which have a total of 15 customer sites between them.

The findings are completed with the second study, which focuses on statistics
and real accident data from the viewpoint of an insurance company. A major
database is provided by the Federation of Accident Insurance Institutions in Finland
(FAII). The database provides numerical background information from real acci-
dents, supplemented with accident descriptions. This database includes all of the
accidents in Finland which have been reported to the Finnish accident insurance
institutions. Access to the database is primarily granted to insurance institutions
only. Statistics Finland hosts the open database of general statistics describing e.g.
key numbers in Finnish industry. In this article, the referred accident cases are
summarized from the (FAII 2014).
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3 Accident Statistics and Typical Accident Scenarios
in Industrial Maintenance

According to the statistics, the total number of workplace accidents in maintenance
operations has been decreasing since 2007. The number of persons employed full-
time in industrial maintenance is currently about 22 000. It has increased slightly
during the past decade, which may be the result of increased outsourcing. During
the past few years, the number of accidents has varied from between 605 (year
2009) and 998 (2007) (Statistics Finland 2014).

The statistics indicate that the minor accidents leading to 0—3 days of absence
are typically caused by materials, splinters and products (FAII 2014). A typical
accident of this type is a minor eye accident, caused by a splinter or fragment
released during material handling (e.g. welding). Other major injury causes involve
hand tools, which may cause e.g. minor cuts and bruises. In general, accidents in
maintenance operations can affect any body part, and the accidents may occur at
any stage of disassembly and reassembly.

The more serious accidents, leading to longer absence (31-90 days) relate most
typically to materials, splinters and substances. Other significant accident causes
include solid structures, i.e. doors, passageways, etc. Also in this group hand tools
are one of the most typical injury causes. The typical accidents are, for example, a
hand tool slipping during execution of the task, resulting into the face or hand
injury. According to a study (Lind 2009), the most prevalent accident types in the
case of fatal and severe non-fatal accidents are:

e Crushing or being trapped between components
Person falling/jumping
Accidents caused by falling/tumbling objects.

The accident contributing factors include:

Dangerous working methods, including conscious risk taking (by workers)
Defective hazard identification/unconscious risk taking (by workers)
Non-use of PPE

Working at a running process.

The chain of events leading to an accident can also involve latent factors that
have an immediate effect, although they themselves do not cause accidents they are
a contributing factor. Such factors include:

Defective work instructions

Defective safety equipment (machinery)

The victim’s lack of experience regarding the task involved
Device failure

Defective walking or working surface.
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The following examples from real accident data describe some typical accident

scenarios:

Example 1. A maintenance worker was welding when he got a spark in his eye.
Example 2. A worker was dismantling a system, when a heavy object fell onto

his feet causing a minor injury.

Example 3. A worker was lifting an object, when he felt acute pain in his back.
Example 4. A worker was tightening a screw when the wrench slipped causing

an injury,

Example 5. During a lifting operation, which was a part of a maintenance task,
the load moved accidentally and the worker’s hand was squeezed between a
structure and the load. This caused some bone fractures and other injuries.

Of all accidents notified to insurance companies during 1999-2012 (n = 12 088)
the most prevalent identified deviation relates to substances (leakage, puffing, etc.)
(Fig. 2). Other prevalent, known deviations leading to accidents are e.g. losing
control of a device or a tool, and a person falling, slipping and tripping.

It is significant that in a third of the cases the deviation is unknown. Together
with the “other unlisted deviations,” a major part of the deviations is unclear. The
share of these groups may lead to misrepresentation of deviations and even com-
plicate the effectiveness and focus of accident preventive activities. This indicates a
clear need to improve accident reporting and investigation routines in maintenance-
related accidents. The classification and reporting of accidents complies with Eu-
rostat practices and is similar for all industries within the EU.

4537

m deviation undefined in claims form

m electrical malfunction, explosion, fire

» substance leaking, sagging, puffing, etc.

= injury cause: breaking, falling. etc.

= loss of control: device, tool, animal

= personfalling, jumping, tripping, slipping

= stepping/ entangling, etc. to a sharp object

= acute, accidental physical load
violence, shattering experience, unexpected
presence

u other unlisted deviations

unknown deviation

Fig. 2 Deviations leading to injuries in industrial maintenance in 1999-2012 (FAII 2014)
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The accidents in industrial maintenance have certain specific characteristics.
Table 1 summarizes the operations and deviations which have been the most pre-
valent at the moment of accident. Table 1 includes the combinations with one
hundred or more reported accidents. The total number of accidents is 12 088.

The most typical accidents are falling, slipping, tripping and jumping, which is
also the most typical occupational accident in Finland in general. Other typical
cases are those involving sagging, leakage, eruption and puffing of a substance,
leading to an eye injury. Such cases happen especially during welding and cutting.
Other situations, specific for maintenance operations may occur while disassem-
bling a technical system. In these cases, pipelines and other parts may still include
substances or residues that can splatter during the work. According to the FAII’s
accident database, these kinds of accidents are very typical and may sometimes
occur even though the worker is wearing safety goggles.

In addition, ergonomic problems (unexpected accidental physical load) are
typical to maintenance operations as the operations can include lifting and moving
heavy objects manually. Also the surrounding structures and other workplace-
related issues can prevent the use of lifting equipment.

Table 1 Accidents in industrial maintenance: operations and deviations at the time of the accident
(FAII 2014)

Operation/deviation | Person | Operating | Operating | Manual | Moving a Unknown
moving | with a machine | handling | heavy object
manual of objects | manually
hand tools
Falling, slipping, 839 103 100
tripping, jumping
Sagging, leakage, 682 285 258

eruption, puffing
(etc.) of a substance
Loss of control: 517 113 358
device, tool, animal,
etc.

Accident contributor: 196 300 123
breakage, falling, etc.
Injuring/stepping on | 330 354 446
a sharp object

Unexpected 189 135 508
accidental physical
load

Unknown 4 537
Total 1586 |2013 604 1702 951 4 537
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4 Accident Prevention in Industrial Maintenance

The accident statistics and descriptions indicate that injury causes in maintenance
operations vary greatly. The injury can be caused by energies and substances, the
system with different parts and/or the surrounding operating environment, i.e. the
structures and activities that do not relate directly to the maintenance task in question.
Also the injured body parts vary in statistics. When exploring the maintenance-
related hazards, the identification should be considered from three different view-
points: (1) the task changes but the operating environment remains the same (e.g.
outsourced factory maintenance with established customers sites), (2) the operating
environment changes but the task remains the same (e.g. after-sales service), and (3)
both vary (e.g. evening out temporary workload peaks between customer sites).

A specific feature for maintenance tasks is variability. Typically maintenance
workers are constantly on customer’s site, taking care of the most preventive and
corrective maintenance tasks. In some cases, especially in the case of outsourced
maintenance, the workers may change sites in order to even out the workload peaks.
Task variability alone is a loss factor, as creating a safe but effective routine may be
difficult and will take a long time. In the case of a new site with new tasks,
cooperation with the customer is crucial. From the viewpoint of accident preven-
tion, cooperation e.g. enhances risk assessment and task planning, as well as
defining responsibilities between the maintenance workers and the operators on the
customer’s site.

Maintenance operations include typically both disassembly and reassembly of a
technical system. This is a maintenance-specific feature, making maintenance dif-
ferent from many other tasks in industry. Disassembly is in particular risky, as, for
example, the cause of a possible malfunction may be unknown, the failure mode
misinterpreted, and/or the energies and substances may be hard to separate from the
system. Moreover, disassembly and reassembly doubles the actual number of risks.

In order to reduce task-related risks in industrial maintenance effectively, the risk
management activities must consider the maintenance-specific features. The acci-
dent preventive measures must tackle the hazards that may relate to the local
workplace factors, organizational factors and/or the unsafe acts or practices.
Moreover, the approach to risks can be distinguished from human- and technology-
based failures and hazardous conditions. According to the findings from the pre-
vious studies, the most typical defects in safety and risk management relate to task
planning, system design and task management.

5 Defective Task Safety Planning

Maintenance operations should be carefully planned and the related hazards iden-
tified in cooperation with the other operators on site. The risks should be assessed
when there are new customer sites, and if/when there are new duties or tasks
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assigned for the maintenance workers. A brief, personal risk assessment before
starting the maintenance work would help to identify any new and temporary risks
that may have appeared since the last risk assessment.

6 Poor System Maintainability

This is a factor that is established during the system design phase. Also, later
changes in the production/operating premises can create new problems. These
problems lead to, among others, poor accessibility and reachability, as well as to
direct injury risks. The tasks may also require more time and effort; if, for example,
some structures and parts must be removed or dismantled before the actual main-
tenance operation. A specific group of problems relate to poor ergonomics. Diffi-
culty in using lifting equipment and other devices that help to make the operation
safe can lead to various ergonomics problems and injuries. Improving maintain-
ability of an established system is difficult. Pay attention to work instructions, task
allocation, resourcing, etc., so that the required time and resources are identified and
planned realistically.

7 Defects in Management, Safety Culture and Customer
Cooperation

Maintenance operations require specific site-related planning. Management should
also pay attention to the local practices and customer cooperation on different sites.
Maintenance operations should be in line with the safety practices, risk assessment
and other local details. In addition, management should pay attention also to the
safety culture existing between the maintenance workers on each site. There may be
great variations between different sites. Maintenance operations may also be more
susceptible to poor safety culture than some other operations in industry, due to e.g.
the expectations towards quick problem-solving and inherent risks in industrial
maintenance.

8 Lessons from Accidents: How to Identify Maintenance-
Related Risks?

Maintenance-related risks can be approached from various viewpoints. These
include, for example, task analyses, system safety analyses, risk assessments, etc.
However, these may only help to partially identify the hazards, particularly if the
focus is as such only on the system or on the activity. In order to manage



34 S. Lind-Kohvakka

maintenance-related risks systematically, the focus must be holistic, i.e. paying
attention to both the system and the operation simultaneously. Understanding that
major risks may be hidden in the system is crucial, as the risks may only be revealed
or become activated when the system is being dismantled (energies, substances,
etc.). Some risks can emerge only after the maintenance operation has been com-
pleted, i.e. in those circumstances in which the system is e.g. maintained or reas-
sembled wrongly. Some focuses, while preparing and conducting maintenance-
related risk assessments can be:

e Analysis preparation: is the aim to observe maintenance work and operating
conditions in general, or is the aim to analyse one maintenance operation from
the beginning to the end?

— The prerequisite for the risk/task analysis method(s) to be chosen is that it
must provide a holistic view of the risks relating to e.g. system safety,
operating conditions and maintenance management. In the case of mainte-
nance operations, analysis videos and/or photographs can be particularly
useful, as they provide the possibility to revise details afterwards.

e Duties and practices on site: which tasks are allocated to maintenance workers
and which tasks the customer (or somebody else) should take care of?

— How the duties are defined and communicated to the maintenance workers?

e Other task details: is there maintenance worker on duty? Is she allowed to work
alone? If yes, how is the safety and emergency planning carried out?

e Communications and cooperation between the maintenance workers and cus-
tomer: what kind of cooperation is there between the maintenance workers and
other operators on site? Do they have some common safety routines and updates
(discussions, hazard identification, etc.)?

— How are the maintenance task’s orders delivered to the maintenance work-
ers? What information do they get with the order: failure mode, safety
details, urgency, etc.? What happens when the customer’s workers notice the
need for maintenance? Is there e.g. an established routine or order to conduct
a task risk assessment on site before starting the actual maintenance
operation?

e System safety design with regard to maintenance, maintainability: can the
system be shut down easily and safely for maintenance work (N.B. emergency
switches!)? Is the system’s maintainability good? Does the design support easy
and safe maintenance or add/increase the risks?

— Do the typical tasks require plenty of preparation, e.g. is there a need to
dismantle surrounding structures, etc., before starting the maintenance work?
Is accessibility and reachability ok? N.B. these actions are also a part of
maintenance work and they must be given consideration in the hazard
identification/risk assessment.
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e Do the maintenance operators have adequate tools and equipment for the work?
Is appropriate lifting equipment available?

e How are the live parts, energies and (e.g.) chemicals switched off and separated
from the maintained part of the system? N.B. steam, dust and compressed air.

— Do the workers have personal safety locks and do they use the locks to make
the system safe for maintenance?

— How is the maintenance work marked/indicated for the other workers and
operators on site?

9 Discussion and Conclusions

Maintenance activities can include a variety of tasks in almost any kind of industrial
environment. In order to identify and manage the related risks, attention must be
paid to human performance (alertness, skills, etc.), task planning (sequence, order,
etc.) and technology (knowledge regarding hazards, structures, design, etc.). Below
contribute the organizational aspects: are there enough resources, such as time and
workers, to complete an operation safely and correctly?

A worker conducting a maintenance operation is an example of a socio-technical
system, where both the technological system and the human are joint parts of the
same entity. From the viewpoint of accident prevention and safety promotion, this
reflects the need to manage the risks arising from the technology, together with the
risks relating to a human. In the case of managing human-related risks, one has to
consider both human actions as such, as well as organizational viewpoints.

There is a difference between scheduled, preventive maintenance and
unscheduled repairs in regards to task and safety planning. The former is typically
identified and even routine. This helps to plan the task details, including relevant
safety measures, effectively. The latter is often troubleshooting, aiming to identify
and locate the source of problem on the basis of hints and details. Possible mis-
interpretations may not only increase downtime, but can also cause some risks. This
can be case when the system’s condition with the related faults and effects is
incorrectly identified. Thus, in risk management and safety planning specific
attention should be paid to holistic risk management of unplanned repairs.

Accidents can have various underlying causes, mechanisms and chains of
events. As maintenance is an exception from the normal, the accident causes and
sources can be different in comparison to normal condition. This should also be
reflected in the risk assessment and management procedures which should take into
consideration maintenance operation sequence by sequence, taking into account
factors and details in the activities, operating conditions and related technologies.
However, accidents that happen during the maintenance operation can as such be
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similar to occupational accidents in general. Accidents can result from a single
event or condition, but can also have their origins in small details that are tightly
linked together (see Perrow 1999). In these cases, an accident results from a chain
reaction as minor factors on e.g. the component level can together trigger a major
event (see e.g. Heinrich 1959; Perrow 1999; Qureshi et al. 2007). In this per-
spective, component failure can be compared to human error, as they both can be
the first initiative event, triggering the chain of events leading to an accident.

System resilience aims to manage and reduce tight couplings so that the system
is more tolerant towards errors and faults (see e.g. Hollnagel et al. 2006). However,
promoting safety during maintenance operations may not be possible or effective
through resiliency. On the contrary, the need for maintenance, especially
unscheduled repairs, may be reduced through resiliency, as a component failure (or
an operator’s human error) may not cause insuperable problems to the system.
Safety, also in the case of maintenance, should thus be considered merely as a
system property, not as a factor effected by one component or action only (see e.g.
Marais et al. 2004).

As a conclusion, the maintenance-related risk assessment and management has
to be holistic, so that factors relating to technology, human and organizational
viewpoints are considered. The risk assessment and management procedures must
also take into account the system’s condition, surrounding activities and structures,
as well as fault manifestation in practice. Depending on the scope, the analyses may
also need to pay attention to post-maintenance system safety.
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Chapter 5

Integrated Management Within a Finnish
Industrial Network: Steel Mill Case

of HSEQ Assessment Procedure

Maarit Koivupalo, Heidi Junno and Seppo Viyrynen

Abstract This chapter describes supplier’s HSEQ management practices in
general industrial context and in a shared workplace at a case company’s premises.
The case company is steel mill in Northern Finland. In addition, three supplying
companies which operated in this shared workplace were selected to be a subject of
research. HSEQ AP is a supplier’s management procedure used by seven principal
companies in Finland. The aim is to describe HSEQ AP in details, and the current
situation of different supplier’s HSEQ assessment practices in the case company.
There were many different methods used for supplying companies’ HSEQ man-
agement, and the principal company selected the main methods to be used: HSEQ
AP and after-work HSEQ evaluation, in addition to safety requirements for service
supplier form. Supplying companies’ experiences of HSEQ AP were encouraging,
but further development for HSEQ AP is needed. Safety indicators and the results
of HSEQ AP were studied. Safety performance has improved in both the principal
and supplying companies, but at the same time there have been many other safety
activities in progress. Thus, it is not clear how much HSEQ AP has affected at the
end to this positive development. Moreover, research for additional safety indica-
tors is needed to prove more specifically the actual safety performance level,
especially for supplying companies.
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1 Introduction

Networking is a typical solution employed to help companies of different sizes
manage in fast changing business environments. It is typical for employees from
several companies, entrepreneurs and independent workers to work simultaneously
in the same workplace. There has been a growing trend for principal companies to
focus on their own special core business. This has led to the outsourcing of some
of their usual work practices, mainly support processes. As a result, the number of
shared workplaces (i.e. multiemployer worksite, shared worksite) is increasing.

The content of shared workplace in Finland is characterized by the employees of
several employing companies, including all contractors, working at the same prin-
cipal premises (Vdyrynen et al. 2008). A company operating at the principal premises
can be called inter alia a contractor, subcontractor, supplying company/network,
provider, service delivering company/network, (external) supplier, service supplier
or a partner. In addition, the principal company can be called for example the main
company, a service purchaser, customer, principal employer or hosting organization.
In this chapter, we use the terms supplying company and principal company.

Networking creates new HSEQ (health, safety, environment, quality) challenges
at a national and global level. A single company, principal company, cannot nec-
essarily choose which employees enter the site (Heikkild et al. 2010). There can be
permanent and non-permanent employees simultaneously at the same site and
synchronizing their actions might be difficult. Safety challenges are for instance:
accident prevention and safety at work (Nenonen 2011), safety risk management
when personnel from several countries work at the same premises (Schubert and
Dijkstra 2009) and inter-organizational communication flows (Heikkild et al. 2010).
Safety management procedures are rarely well suited to multiemployer worksites,
and the need to reinforce safety management becomes even more important when
service providers subcontract their operations further. The work may be performed
by small companies, which do not have necessarily enough resources to manage
safety activities adequately (Ylijoutsijarvi et al. 2001).

Requirements for managing HSEQ issues have to be met. Companies have also
grown globally which increases HSEQ demands, and a renewed HSEQ manage-
ment is required. One company cannot eliminate all HSEQ threats in shared
workplace, and as a consequence there has to be a way to manage them. In a
business environment, principal process industry companies require that their
supplying networks provide them with high level and equal business solutions (and
other related performance factors). At the same time, regulations emphasize the
need for a high quality and equal management system. The management system
includes the recording of environmental and work environment factors by com-
panies of all sizes within the supply chain.

At the moment, there are several solutions available to manage HSEQ in shared
workplaces. One solution for supplier’s HSEQ management is HSEQ AP (HSEQ
Assessment Procedure). HSEQ AP is used as a feasible method for meeting
simultaneous business and regulatory needs and it is an assessment method which
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three supplying companies
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Fig. 1 Content and objects

can be used for evaluating supplying companies’ HSEQ performance in shared
workplaces.
The objects (Fig. 1) of this chapter are:

1. To give a description of HSEQ management in shared workplace as general
industrial context

2. Describe the HSEQ AP in details

3. Find out the current situation of different supplier HSEQ assessment practices
(tools and procedures) in the case company.

The final goal for this study is to obtain recommendations of how to improve
principal company’s contractor management practices and HSEQ AP. An important
evidence of the HSEQ development is HSEQ performance indicator. Thus, also
HSEQ indicators will be reviewed in this study.

2 Shared Workplaces and HSEQ Management

2.1 Legal Requirements in Shared Workplaces in Finland

In Finland, the legislation takes the cognizance of shared workplaces. A formal
safety management system is not mandatory, but different approaches that are
similar to a safety management system are required (Finlex 2002, 2006a, b).



44 M. Koivupalo et al.

Occupational Safety and Health Act (Finlex 2002) determines the duties and
responsibilities in case of shared workplaces: ‘each for their part and together in
adequate mutual cooperation and by information ensures that their activities do not
endanger the employees’ safety and health’. There is one company exercising the
main authority (principal company), but health and safety management demands
cooperation between each party.

Under the Act on the Contractor’s Obligations and Liability when Work is
Contracted Out (Finlex 2006b), a contractor has the duty to check that their con-
tracting partner has discharged their statutory obligations. The purpose of the act is
to promote fair competition between companies and compliance with terms of
employment. This act is followed in the case company, whose role is comparable
with a main contractor’s role.

Outsourcing is typical for Finnish workplaces in process industry. Maintenance,
cleaning, security and transport are the most typically outsourced actions, and often
a supplying company is responsible. It has been reported that about two-thirds of
Finnish manufacturing companies (with at least ten employees) had transferred
some of their operations to service providers in the early 2000s (Ali-Yrkkod 2007).

Council directive 89/391/EEC (1989) states that “Where several undertakings
share a work place, the employers shall cooperate in implementing the safety,
health and occupational hygiene provisions and, taking into account the nature of
the activities, shall coordinate their actions in matters of the protection and pre-
vention of occupational risks, and shall inform one another and their respective
workers and/or workers’ representatives of these risks’.

The directive together with the legal requirements in Finland identifies similar
actions needed in shared workplace as HSEQ AP seeks to solve (for more infor-
mation see Sect. 6 in Chap. 2), e.g. highlighting the importance of cooperation,
communication and prevention of occupational risks.

2.2 Safety in Shared Workplace

The value chain is a systematic approach to examining the development of com-
petitive advantage. The chain consists of a series of activities that create and build
value. They culminate in the total value delivered by an organization. To analyse
the specific activities through which a firm can create a competitive advantage, it is
useful to model the firm as a chain of value-creating activities. A value network is a
business analysis perspective that describes social and technical resources within
and between businesses (Porter 1985).

Networking has many advantages, for example synergies and economic benefits,
reduced transaction costs, ability to concentrate on core skills or businesses, access
to key technologies, and business risk sharing amongst partners (Hallikas et al.
2004; Heikkila et al. 2010). On the other hand, many studies claim that outsourcing
has negative impacts (c.f. Nenonen 2012):
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e Coordination of different activities and implementation of safety measures is
more difficult.
Work is temporary and the environment changes rapidly.
Cuts in staffing and reduction of qualified personnel.

e Service providers often have a limited overview of the customer company’s
operations, performed work tasks, special features and safety regulations.

e Service providers often operate in several principal companies’ sites, where
working practices, cultures and habits are different.

Accident prevention requires contributions from each individual person and
operator in shared workplaces. When sending a worker to another employer’s
workplace, it requires a strong safety attitude and in-depth safety knowledge from
the employee (Rantanen et al. 2007). For example, Lind (2009) has studied accident
sources in maintenance operations, and has stated that the current increasing
practice of subcontracting maintenance services creates new challenges: sites and
tasks can vary according to the customer environment. In addition, there can be a
wide variety of tasks which change according to the different operations assigned to
the maintenance personnel.

If a company’s supply chain does not obey comprehensive workplace safety
practices, it can cause negative consequences, e.g. tragic loss of life or serious
injury, higher insurance costs, financial and legal consequences, loss of corporate
goodwill and difficulty to attract customers and recruit employees (Cantor 2008).

Nenonen (2012) concluded that many safety issues have already gained a great
recognition in shared workplaces, e.g. communication and hazard identification.
Simultaneously, management of some other safety areas has received limited
attention, e.g. safety performance assessment. Likewise, implementation of safety
cooperation between service providers and customers varied greatly. It is also
important to take into account the different needs of permanent and temporary
employees when developing a safety management system (Luria and Yagil 2009).

2.3 Integrated HSEQ Management

Safety management has a positive effect on the performance of safety, competi-
tiveness and economic finance (Fernandez-Muiiiz et al. 2009). Many companies
strive to maintain a high level of safety management, because they see it as a
necessary competitive advantage. Business targets should be used to guide the
company’s safety efforts because they are a key factor for competitiveness, but also
an important part of quality in business (Lanne 2007).

For many companies, it is not enough to settle for the minimum and so the
targets are set higher. Setting targets higher than the minimum requirement provides
a reliable picture of an HSEQ caring company that follows through socially,
environmentally and economically sustainable principles. Organizations that choose
to pay closer attention to safety, health and environmental factors would experience
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even more success on the way to continuous improvement (Mohammadfam et al.
2013). Socially responsible company invests to human capital and manages rela-
tionships with the social stakeholders (Montero et al. 2009).

Nenonen and Vasara (2013) concluded that companies in multiemployer
worksites typically cooperated with their partners in safety management in training,
orientation and guidance, flow of information, risk analysis, auditions and accident
investigation. The implementation of cooperation was mainly successful, but
strongly partner related. Parties at shared worksite should promote cooperation with
implementation of safety activities to avoid overlapping safety operations, effi-
ciently allocate remote resources for safety, strengthen commitment of all parties
and ensure efficiency in safety.

Most Finnish principal companies in the field of forestry, chemical and metal
process industries are taking care of corporate social responsibility (e.g. ISO 2010),
sustainability policies (e.g. World Steel Association 2008) and practices. For
example, World Steel Association (2014) states clearly that the most successful
steel companies are also the safest.

Companies want to assure customers of the high quality of their products and
services. This has led to the implementation of quality management systems and
standards, such as ISO 9000. In addition, responsible organizations have to take
care of the well-being of their employees, working environment, the impact of
operations on the local community and the long-term effects of their products. This
has led to the implementation of, e.g. EMAS, ISO 14000 and OHSAS 18001
international occupational health and safety management system specification
(Leva 2003; Wilkinson and Dale 2007).

Separate management systems that cover quality, environmental, and safety and
health issues have become too complex to manage effectively. For this reason, an
integrated management system (IMS) has become of great interest to business
Wilkinson and Dale (2007) have developed and integrated a management system
model, which has the following definition: ‘The part of the overall management
system that includes the combined resources, processes and structures for planning,
implementing, controlling, measuring, improving and auditing the combined
quality, environment, and health and safety requirements of the organization’. As
such, the level of integration of safety, environmental and quality management
systems (or IMS) has become a popular research topic (e.g. Bernardo et al. 2009;
Salomone 2008; Zeng et al. 2007).

Security is one essential contributor when considering contractor management
practices in shared workplace. As well, security has been seen as one contributor for
excellent business management (Tervonen 2010). Additionally, integration between
quality, safety and ergonomics management has been investigated. Ergonomics
seeks to design tools and tasks to be compatible with human capabilities and
limitations with the purpose of providing work conditions that assures safety, health
and well-being and efficiency (Dzissah et al. 2001).

Hamidi et al. (2012) list justifications to integrate HS, E and Q systems. The
main reason is that there are many similarities, and integration reduces duplication
and costs. They conclude that an integrated management system focuses on team
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work. Continuous improvement of quality, environmental aspects and health and
safety can help to ensure that a company’s leadership is committed to get on the
continuous improvement journey towards sustainable development. According to
Zutshi and Sohal (2005), the benefits are savings (time and cost), better utilization
of resources and improved communication across the organization.

Sustainability and corporate social responsibility cover many similar aspects and
principles as health, safety, environment and quality management and sustainable
manufacturing. Zink (2014) concludes his research that there is a need for a dif-
ferent understanding of the overall performance of a company which can be seen in
following the discussion about corporate social responsibility. This will generate
new chances for human factors including the three dimensions of sustainability:
economic, ecological and social.

2.4 HSEQ Performance and Indicators

Besides the principal company’s own success and safety performance, the overall
success depends on the performance in the entire network, including supplying
companies’ performance. Thus, HSEQ performance in shared workplace needs to
be measured.

Safety performance indicators can be divided into leading and lagging indica-
tors. Lagging indicators are gathered after losses have been incurred and cost
assessments have been made (Grabowski et al. 2007). A growing number of safety
professionals question the value of lagging indicators and argue that lagging
indicators do not provide enough information or insight to effectively avoid future
accidents (e.g. Grabowski et al. 2007; Mengolinim and Debarberis 2008; Hinze
et al. 2013). There is a need to predict the future safety performance. Leading
indicators address the need to predict and act before an unwanted event. Leading
indicators measure the building blocks of the safety culture of a project or company
(Hale 2009; Hinze et al. 2013).

Conversely, there is a debate going on of the division between leading and
lagging safety indicators. Hinze et al. (2013) summarize parallel definitions
(Table 1).

Recognizing signals and early warnings through the use of proactive safety
indicators will reduce the risk of major accidents. There is no need for a discussion
what is lead and what is lag, but there is a need to develop and implement useful

Table 1 Safety indicators

and terminology (Hinze et al. Leading indicators Lagging indicators

2013) Upstream indicators Downstream indicators
Predictive indicators Historical indicators
Heading indicators Trailing indicators
Positive indicators Negative indicators
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indicators which can provide early warnings about potential major accidents (Qien
et al. 2011). Dingsdag et al. (2008) stated that lead and lag indicators do not
measure essential leadership attributes, communications and desired safety behav-
iours, and proposed to use instead Safety Effectiveness Indicators.

Defined safety indicators are an important role if a company seeks to improve its
safety culture. A number of carefully selected leading indicators will probably
provide the best predictive results (Hinze et al. 2013). As Morrow et al. (2014)
conclude, safety culture is correlated with concurrent measures of safety perfor-
mance and may be related to the future performance. The relationship between
safety culture and safety performance is highly dependent on how and when both
safety culture and safety performance are measured. Reiman and Pietikdinen (2012)
summarize that safety management needs continuous focus on lagging indicators of
past outcomes, including deficiencies and incidents, ‘leading’ indicators of current
technical, organizational and human conditions and ‘leading’ indicators of techni-
cal, organizational and human functions that drive safety forward.

The lost time injury frequency rate (LTIFR) is the most commonly used indi-
cator of HSE performance, and it is defined as the number of lost time injuries per
one million hours of work. A lost time injury is an injury due to an accident at
work, where the injured person does not return to work on the next shift. However,
LTIFR has some deficiencies as a safety performance indicator. It is insensitive to
the severity of the injuries, it is possible to manipulate the registration and classi-
fication of injuries, use of alternative job (i.e. restricted work), and for small
companies LTIFR is fluctuating and sensitive to changes (Kjellén 2000).

Figure 2 shows LTIFR for World Steel Association member companies.

The overall trend is that most of the World Steel member companies have
significantly improved their safety and health performance over recent years.

LTIFR for principal companies (N = 5) and supplying companies (N = 4) in
Northern Finland, which have participated to HSEQ management projects is pre-
sented in Fig. 3.

LTIFR in these companies has decreased more rapidly than on average in
Finland in the manufacturing industry.
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Fig. 2 Lost time injury frequency in World Steel Association companies (World Steel Association
2014)
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2.5 HSEQ Assessment Methods

Duijm et al. (2008) reviewed the present status of industrial HSE management in
European Union member states. It was stated that there should be an investigation
to determine how to most effectively manage HSE in the case of shared ownership
and responsibility. Prime examples of this are in the form of industrial parks,
leasing and outsourcing. HSEQ AP is a method that observes this feature and is one
example of how to manage H, S, E and Q effectively.

There are several methods and tools that evaluate the performance of HS, E or Q.
Some of these are developed to assess the performance of supplying companies
while another have been developed to assess the principal companies’ performance.
Kjellén (2000) lists three different data collection methods: self-evaluation by a
company rating team, rating by an independent assessor (third-party evaluations)
and questionnaire to the workforce.

The international Safety Rating System (ISRS) uses standardized questions
during data collection and fixed criteria in evaluating safety results. It has stimu-
lated companies to develop their own rating system (Kjellén 2000). ISRS covers
occupational health and safety management and sustainability-related issues
including environmental, quality and security management, process safety man-
agement (ref. Seveso II Directive and OSHA 1910.119) and sustainability reporting
(Global Reporting Initiative) (ISRS 2014).

There are several assessment tools for evaluating the safety (and health)
performance of construction contractors. Ng et al. (2005) developed Safety Per-
formance Evaluation (SPE), which was a safety performance assessment model
used for evaluating construction contractors. El-Mashaleh et al. (2010) applied data
envelopment analysis for evaluating construction contractors’ safety performance.



50 M. Koivupalo et al.

Ai Lin Teo and Yean Yng Ling (2006) developed a method that can be used to
assess the effectiveness of a construction firm’s safety management system. The
Construction Safety Index (SCI) can also be calculated by using this model.

Safety Checklist Contractors (SCC) is a standard that applies to the evaluation
and certification of safety management systems (DNV 2010). Costella et al. (2009)
introduced a method for assessing health and safety management systems (MAHS),
which takes into account the principles of resilience engineering perspectives,
which takes into account both operational and performance approaches. This
method was tested at a factory that manufactures automobile exhaust systems.
Chang and Liang (2009) developed a model which can be used to evaluate the
performance of process safety management systems of paint manufacturing facil-
ities, resulting in a Safety Index calculation.

Yang and McLean (2004) developed a template for assessing the corporate
performance in EHS organizations. The Malcolm Baldrige Criteria for Performance
Excellence is an application that can effectively be used when assessing and
improving occupational safety and health management (Ketola et al. 2002).
Occupational health, safety and environmental issues can be included in a balanced
scorecard, which is an organizational performance measurement system (Mearns
and Havold 2003). The EFQM model (European Foundation for Quality manage-
ment model) is based on total quality management (TQM) and is used as a self-
evaluation and development tool. The model is used for the criteria in the European
Quality Award and in most European national quality competitions (EFQM 2014).

A structural equation model of the construction safety culture was described by
Chinda and Mohamed (2007). This model, as well as HSEQ AP, is based on the
EFQM Excellence model. Mohammadfam et al. (2013) developed health, safety
and environment excellence instrument, which was based also on EFQM, and more
over to IPMA (International Project Management Award) and SCIM (The Safety
Culture Improvement Matrix). Their tool measured HSE management system
performance.

2.6 HSEQ Assessment Procedure

The Finnish Occupational Safety Card System was developed to improve occu-
pational safety in a shared workplace (Vdyrynen et al. 2008). The card is an
individual certificate which indicates that an employee has basic knowledge about
the cooperation and general hazards of the shared workplace, knowledge about the
key principles and good practices, and is prepared to adopt workplace and job-
specific orientation. The idea for a company-specific certification arose in the early
2000s after the individual certificate had been implemented. In addition to tools
which are used to evaluate the organizational performance levels of HSEQ per-
formance of supplying companies, it was the other important factor when process
industry companies started to develop a HSEQ AP as a joint venture.
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The object of the HSEQ AP is to ensure that supplying companies in shared
workplaces possess enough knowledge about HSEQ requirements to operate in the
sites of principal companies. It is also possible for the principal companies to
evaluate the supplying companies’ HSEQ performance (Niemeld et al. 2010a, b).
HSEQ AP is used as a multicriteria performance indicator. Throughout the HSEQ
AP, principal companies promoting contemporary responsibility and sustainability
actions are included in their network. Supplying companies can be profiled
according to HSEQ together or as one individual area (HS, E or Q) at a time. The
maximum score in HSEQ AP is 750.

HSEQ AP is designed to (Hseq.fi 2014):

Increase the productivity of a networked business.

Improve the business skills in HSEQ matters.

Encourage companies to develop systematic approach.

Raise the level of management in companies.

Help principal companies to select their own supplying companies.

The HSEQ AP as a process is described in details in Fig. 4.
The main phases are marked in numbers to Fig. 4 and the details are described as
follows:

HSEQ N Assessment

requirements principles
Principal company Supplying company
2.
Planning the € — Self-
assessment 2| assessment

meeting 4. I
| 3 Assessment }) Corrective

meeting actions

A 5%

s Development

focuses

Re-assessment |

Approval (or | ( ) T I
6. rejection) of <« Continuous
HSEQ AP 7 development

| 3 Follow-up I
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Fig. 4 HSEQ assessment procedure (based on Niemeld et al. 2010b; Hseq.fi 2014)



52 M. Koivupalo et al.

1. Main assessor sends a self-assessment to the supplying company before the
actual HSEQ assessment meeting. At the same time, the main assessor provides
detailed instructions what they expect from the supplier. This includes e.g.
which documents should be available in the actual meeting, such as a copy of
their safety policy and environmental strategy. Listing for ‘Will my company
get zero points from the HSEQ assessment’ is also available (see Appendix).

2. Self-assessment is made using the same HSEQ questions as in the actual HSEQ
meeting.

3. Main assessor plans and arranges the meeting. If required, the main assessor
seeks clarification from supplying company before the meeting.

4. In actual HSEQ meeting evaluation team (consisting of the main assessor and up
to three assessors from different principal companies) visits the supplying
company to perform the HSEQ assessment.

5. A report of the HSEQ assessment is produced and it is given to the supplying
company. The supplying company has a predetermined period (approximately 3
months) to define the corrective actions for development focuses and any
deviations if noted.

6. Main assessor decides if the identified development focuses and deviations are
corrected properly. Results are reported to Hseq.fi register (HSEQ.FI database).

7. After 3 years, a follow-up assessment is performed.

There are about ten thousand employees together in seven principal companies
that are involved in HSEQ AP. As May 2014, 95 HSEQ assessments have been
completed and 18 assessments are currently running. The size of evaluated sup-
plying company varied from very small to international corporation. From process
industry, HSEQ AP seeks to find new users e.g. from port operators (Turunen 2014)
and information and communication technology (Lakkala 2014). Group of principal
companies has already expanded to energy sector, maintenance and tyre
manufacturer.

HSEQ AP was mainly developed by five Northern Finnish process industry
principal companies, the University of Oulu and POHTO (The Institute for Man-
agement and Technological Training). During the past years, members have
developed to its current form (Fig. 5). Supplying companies also took part in
developing the HSEQ AP.

The questions used in the HSEQ AP assessment tool cover the same area as
EFQM model (EFQM 2014) in the perspective of health, safety, environment and
quality management: leadership; strategy; people; partnerships and resources;
processes; products and services; customer results; people results; society results;
and key results (c.f. Appendix).
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3 Materials and Methods

Empirical section (next chapter) can be divided into three main sections, which
review supplier’s HSEQ management practices from different aspects:

(1) Supplier HSEQ management history in the case company
(2) Supplier HSEQ management and the current situation in the case company
(3) Supplying companies’ views related to HSEQ AP.

Both principal company and supplying companies were located in Northern
Finland. The principal company had about 2,300 employees on site, which was a
subject of research in this chapter.

The main method for historical part (1) was interview for one key employee who
had been working in the principal company since the beginning of 2000s. The
interview was semi-structured. Interviewee’s responsibilities were related to safety
(and later environment) during his career in the case company and supplier’s HSEQ
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management was major part of it. With the help of him and archives, the historical
path of supplier’s HSEQ management was formed.

For the current situation (2), the main method was questionnaire but also doc-
ument review was used. The results of questionnaire were gathered into an internal
project report. The questionnaire was received by 22 recipients, and it was sent to
23 (response rate was 96 %). The respondents represented different departments
around the principal company including procurement, production, maintenance and
mill services, logistics, HSEQ departments, research centre and port operations.

Three representatives from supplying companies were interviewed for the third
part (3). They were responsible of HSEQ issues in the supplying companies. It was
known in advance that they had the widest knowledge about supplier’s HSEQ
management practices related to their own companies in the premises of the prin-
cipal company. The supplying companies offered maintenance, repair and instal-
lation services for process industry and the number of employees was about 40, 60
and 80. Semi-structured interview questions were provided to the interviewees
before the interview.

Empirical section also analysed HSEQ performance indicators, using the data
from principal company’s archives and HSEQ AP results (with the maximum scores
of 750). The main indicator was chosen to be LTIFR, which was defined similarly
with Kjellén (2000) (as described in HSEQ performance and indicators section).
LTIFR is defined as the number of lost time injuries per one million hours of work.

4 Results

4.1 History

History of supplier’s HSEQ management in the principal company’s premises
started to develop systematically in the beginning of 2000s. At the same time,
research projects were implemented (for more information about the path of pro-
jects towards integrated management system in process industry compare to
Viyrynen et al. 2012).

e 2004-2006 basic requirements were defined for suppliers. Health and safety
were in focus and the requirements were based on literature and good practices.
The first version of after-work HSEQ evaluation was drafted.

e 2006-2007 a piloting model of HSEQ AP was developed and the first pilot
assessments were implemented. In addition to health and safety, environmental
and quality aspects were combined to the procedure. The first HSEQ assessors
were trained during this time period.

e 2007-2009 cooperation between principal and supplying companies and HSEQ
AP developed further. Moreover, assessment tool and assessor training had
enhancements. After-work HSEQ evaluation was implemented and systematic
HSEQ assessments with web-based assessment tool were started.
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e 2010-2012 the work continued and HSEQ AP was developed further as a goal
to achieve national usage. Supplier’s experiences were reviewed and the
assessments continued using the web-based assessment tool (HSEQ.FI data-
base). Main assessor’s role changed from principal companies to third party,
which was among other functions specialized to certification.

4.2 Current Situation

4.2.1 Principal Company

By the end of 2012, HSEQ AP was developed and used at some level in the case
company. After-work HSEQ evaluation was in use as well, but not in a greater
extent. At that time, it was noticed that supplier’s HSEQ management in the pre-
mises of principal company was fragmented and included too many different
methods. Inside the principal company, different assessment methods were used by
different organizations without necessarily knowing each other’s actions. Also, the
reasons for using some methods were not clear for everyone. Some instructions
advised to use a particular method, but the instructions were not well-known,
assigned nor followed by a wider group. The best methods were not exploited with
the full potential and supplier’s HSEQ performance level was not followed sys-
tematically using the same methods by different parties.

The case company decided to start a project to organize and systematize its
service supplier’s HSEQ management. One reason for this was that many suppliers
worked in the shared workplace and it was important to be able to choose partners
whose HSEQ performance was at an adequate level. In addition, supplying com-
panies’ LTIFR was obviously higher compared to the own personnel’s equivalent
frequency (see Fig. 8).

During the project, many methods were discovered, and the total number was
16-19 (depending on the method of calculation). Some of the methods were used
only once and some of them were not in use at the time the questionnaire was made.
All methods did not cover health and safety issues in-depth, but concentrated more
to quality (HS and E aspects were treated slightly). On the contrary, some of the
methods were focussing only on HS.

It is possible to categorize the methods and practices into four groups:

1. Requirements, e.g. legal requirements and internal requirements for supplier’s
occupation safety.

2. Assessment and self-assessment methods, e.g. HSEQ AP (Hseq.fi 2014) and
SafetyTen (Anttonen and Paidkkonen 2010).

3. Steering meetings, e.g. supplier’s safety meetings.

4. Evaluation of the performance at work, e.g. after-work HSEQ evaluation.
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One goal for the project was to identify overlapping methods and practices, and
the results showed that there were some overlapping practices. However, some of
the methods were not in wide usage and they were used by different departments.
Thus, overlapping practices were not common although different departments
practiced similar kinds of activities. Some of the assessment methods were used for
choosing suppliers, but there was not any formal and common practice for the
selection.

During the project, opinions about HSEQ AP from the representatives in prin-
cipal company were received (translated from Finnish):

e Method gives good practices to current partner rather than operates as a supplier
selection criteria. It is not possible to rank suppliers based on HSEQ AP.

e HSEQ AP is almost complete system, which has been developed during the past
years. It offers own internet page, you can participate to training and there are
instructions and descriptions available. There is also one database for the
documents.

e Using the system saves time for both: principal company and supplier company,
because various principal companies do not need to do many assessments
separately. It is possible to exploit assessment results if some principal company
has participated, it does not need to have own participation always.

e HSEQ AP is too expensive for suppliers.

e HSEQ AP is not very agile. The process is inflexible and it is not possible to
apply it in any way (on the other hand, it is the same for all standardized
methods).

4.2.2 Supplying Companies

Opinions regarding HSEQ AP from supplying companies were quite similar to
those in 2010 (Niemela et al. 2010b), although the HSEQ AP practice had changed
during the past 3 years. One fundamental difference is that the main assessor’s
responsibility changed from principal companies to the third party (specialized to
certification).

Suppliers’ representatives agreed that assessor group was aggregated properly
and they thought that it is definitely important to have representative (or if possible
several of them) from principal companies. In addition, it was important to have
assessors who had different backgrounds (e.g. from safety department and from
procurement) to exploit the full potential of HSEQ AP. Good practices are the best
that HSEQ AP have to offer, and that is another reason why the assessor group must
be diverse. One interviewee had a concern regarding the main assessor’s qualifi-
cation, especially if there are many main assessors.

All suppliers found one defect in practical arrangements: they were not
instructed clearly enough before the assessment meeting. It was not automatically
obvious what was expected from them, and they had to ask additional questions and
instructions. Another defect was that follow up for deviations and development
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targets was not implemented clearly and systematically enough. The representatives
from supplying companies were not sure if the assessment was finalized or was
something still expected from them.

Every interviewee thought that the requirements and results were realistic and
that the duration of assessment meeting was suitable. Latva-Ranta et al. (2012)
discovered that HSEQ AP self-assessment results are similar to the actual assess-
ment, and it supports the perception of realistic results. Practical arrangements were
functioning well and there was time for visiting the site during the assessment
meeting, which was perceived to be very important. The assessment tool was
functioning well and it was easy to use in everyone’s opinion.

Safety performance indicators showed a positive trend for each supplying
company (compare to Fig. 6 and Fig. 7). When asked how significant a role HSEQ
AP had in this development, all interviewees thought that it supported the process,
but the main influence was with other actions which the company had made
towards a safer workplace. HSEQ AP functioned mainly as a marketing tool giving
a positive image about the company. In addition, it offered examples of valuable
good practices related to HSEQ. They stated that it did not play an important role
when gaining new customers, not did it have a direct influence on the supplying
company’s HS performance or financial importance.

All interviewees hoped that HSEQ AP would provide a more transparent pro-
cedure, and for example well-performing companies would be listed publicly in the
internet (at the moment, they are listed based on a identification number). This
comment also supports the other view of how well-known HSEQ AP is. All rep-
resentatives thought that in Northern Finland it is known, but only in bigger
companies. Even inside the principal company, which was a subject of research in
this study, HSEQ AP is not well known among all.

All interviewees agreed that cooperation with the principal company had
improved after they participated to HSEQ AP. Nevertheless, the significance of
HSEQ AP results was not clear for the interviewees. They were not sure how the
result would affect the end result when the principal company selects suppliers.
Two of the representatives commented that it is not fair to require participation from
some suppliers and then choose other suppliers who have not participated to the
process. They questioned what is the importance when they participated to HSEQ
AP, and how do they benefit afterwards? They also thought that the assessment was
too expensive, because it did not affect the choice of supplier.

Benefits for the shared workplace and its HSEQ performance were not direct in
any interviewee’s opinion. They thought that it has some effect regarding a long-
term development, but that the safety culture does not change rapidly. Companies
that have not invested yet strongly to HSEQ, would benefit the most and for these
companies, HSEQ AP would have the most to offer. As a summary, all represen-
tatives from supplying companies thought that HSEQ AP has some positive affect
to HSEQ performance and practices in shared workplaces.
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4.3 HSEQ Performance

Figure 6 illustrates HSEQ AP results (maximum 750) for supplying companies
(N = 11), which had participated twice to the assessment.

All supplying companies which had participated to two assessments got better
results on the second assessment round. Average increase was 44 % when the
second assessment was compared to the first assessment. Suppliers A, B and C
(Fig. 6) participated to the interviews in this chapter. On average, these three
companies increased their scores more (63 %) than on average (45 %).

LTIFR for the supplying companies which participated to this research is
illustrated in Fig. 7.

LTIFR development trend has been decreasing for all of these three companies.
It is remarkable that the higher the LTIFR was in 2008 the faster development has
been during the past 6 years.

Figure 8 shows LTIFR progress in the shared workplace, in the premises of the
case company during the past 10 years.

Trend has been decreasing for both own personnel and suppliers. During the last
6 years, suppliers have had about 1/3 of the working hours compared to the sup-
plying companies’ own personnel working hours in the shared workplace.
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5 Discussion

5.1 Summary of the Current Situation

HSEQ issues are a daily topic in shared workplace in the case company. It is not
possible always to choose which employees enter the site, especially when sub-
contracting is used. The principal company has demanded to improve HSEQ
practises in shared workplace and due to that different supplier’s HSEQ manage-
ment methods were developed and applied. However, practices were fragmented
and formal standard procedure did not exist.

In the beginning of the project, the number of different assessment methods was
high, and there was a clear need to make a decision and selection. This procedure
was created, the internal instructions were specified and the methods were chosen.
The main assessment method was chosen to be HSEQ AP. One goal for HSEQ AP
is to help principal companies to confirm supplier’s adequate HSEQ level.
However, before the project it was not yet used extensively for that purpose.
Representatives from principal company did not see HSEQ AP as a method which
could rank suppliers. After-work HSEQ evaluation was decided to be used after the
work is completed, among other detailed internal criteria, which was based on the
contract type, duration and value.

Before the project, both methods were not in wide usage, and the goal is next to
increase the usage. After some time has passed, there will be a review how the
usage has developed. For every contract which requires that principal company has
checked that their contracting partner has discharged their statutory obligations
(according to the Act on the Contractor’s Obligations and Liability when Works is
Contracted Out, see Sect. 1 in Chap. 2), safety requirements for service supplier
form needs to be filled in and approved. The form is valid for 2 years. HSEQ AP is
required from those supplying companies which have longer than one year contract.
For minor contracts, extended safety requirements for service supplier form will be
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used if HSEQ AP is not required. Now when the instructions are specified and
HSEQ AP is selected to be the main method, it will also increase the importance for
suppliers to participate to HSEQ AP.

5.2 Development Requirements for HSEQ AP

Experiences about HSEQ AP revealed quite similar observations than previous
studies (c.f. Niemeld et al. 2010b). Although, few years have passed the process is
almost the same. HSEQ AP is functioning well in basic level, but some improvements
and remarks would make it even better method for supplier’s HSEQ management:

1. Ensure that suppliers have good instructions for HSEQ AP: they know how to
prepare and what to expect from the assessment.

2. When making the first contact with the supplying company to suggest the
participation to HSEQ AP, the purpose and significance needs to be stated
clearly, so that suppliers know what advantage they will get if they participate to
HSEQ AP.

3. Evaluation team needs to be heterogeneous and have enough participants also in
the future. This is one of the strengths HSEQ AP has and taking care that it will
remain the same ensures the success of HSEQ AP during longer period.

4. After the assessment meeting, HSEQ AP as a process needs to be finalized
properly. It includes taking care that deviations and development focuses are
finalized formally and sending of the final report.

5. When there are many main assessors in Finland, requirements for assessors’
qualification needs to be strict. Main assessors must be qualified to achieve
actual results from assessments.

6. HSEQ AP in its current format is not widely well known and it needs more
visibility. Also, the system should be more transparent.

7. Supplying companies which have participated to HSEQ AP should have access
to the best practises database. At the moment, best practises are collected during
HSEQ AP meeting to HSEQ.FI database, but suppliers do not have access to
them. In the assessment meeting, the assessors may not think to inform about a
particular practise if they have not participated to the assessment meeting
covering this practice.

Most of these (1-5) are easy to improve just by ensuring that current procedure
is followed precisely. Hence, the process how to improve these development
focuses already exists. However, the last two (6 and 7) would require adjustments to
the current practices and the system.

HSEQ AP can be used to share good HSEQ practices, and that is the main
purpose how it is perceived at the moment in the case company. HSEQ AP has been
able to improve HSEQ skills and management in those companies which have
participated to HSEQ AP, e.g. by adding knowledge. Another remarkable advantage
is the saving of time and resources, and consequently productivity. This advantage
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could be highlighted even more than it has been. Companies who have participated
to HSEQ network have been able to show evidence of positive safety performance
development. One advantage that has not been exploited yet entirely in the case
company is to help principal companies to confirm supplier’s adequate HSEQ level.
HSEQ AP has been used for this purpose at some level, but not to a great extent.
After this step is executed in a wider extent, suppliers will see more value for
participating to HSEQ AP.

5.3 HSEQ Indicators

The scores in HSEQ AP show that all participants have increased their HSEQ AP
results significantly after the first assessment. The supplying companies which
participated to this research had even greater increase in their scores. However, the
sample of three companies is small, and it is not possible to conclude if these three
companies have actually improved the level more than on average, and what is the
reason for that. Still, it is clear that these three companies have taken HSEQ issues
very seriously and invested to be better in this field during the past few years.

Because overall success depends on the performance in the entire network,
suppliers’ safety performance has been followed by the principal company for
many years. Safety performance indicators (in this case LTIFR) for principal and
supplying companies showed that safety in shared workplace has improved during
the last decade. Also, perceptions with larger amount of companies and longer time
scale which have participated to HSEQ AP support this conclusion. Time scale for
supplying companies’ LTIFR in this chapter was too short to draw any high-level
conclusions besides that the trend is positive.

Global trend for LTIFR in steel producing companies is also decreasing, and
clearly LTIFR is in lower level compared to the four companies in this chapter.
However, it is not possible to compare these figures directly, because it is not
known what lies behind these numbers. For example, it is not known what the
response rate is, which organizations have responded to the survey, in what extent
they use restrictive work, how their national legislation takes into account the
absence due to workplace injuries, and how they have determined LTI that will be
included to their statistics (there might be some injuries that occurred in workplace
that will not be approved). Nevertheless, it is possible to say that the trend is
positive also in this sample, but more research would be needed to draw conclu-
sions and to be able to compare these statistics.

Furthermore, criticism related to LTIFR as an indicator needs to be noted, e.g.
for small companies it is fluctuating and sensitive to changes. If the real HSEQ
performance level seeks to be determined, also other lagging indicators and leading
indicators would need to be reviewed. This chapter provided preliminary review for
HSEQ performance and clearly further research is needed.



62 M. Koivupalo et al.

6 Conclusions

Although many safety issues have gained recognition in the shared workplaces and
many tools and methods have been developed (especially for contractors in con-
struction sites), there are still many HSEQ and security threats related to supplier’s
management in global business environment. The whole supply chain needs to be
considered and a comprehensive safety culture in shared workplace needs to be
established. If company seeks to perform higher than average in the terms of HSEQ,
they must ensure of corporate social responsibility and sustainable processes.
HSEQ AP can be one method to support that purpose.

From the principal company’s perspective, adding usage for HSEQ AP and
after-work HSEQ evaluation will be the next steps towards a safer shared work-
place. It must be ensured that the methods are in wide usage and every relevant
employee has an access to the databases and knows how to use them. HSEQ
approach can be an essential method in value creation, both in intra- and inter-
organizational sense. The key objective of an enterprise resource planning (ERP)
system is to integrate information and processes. The ERP software applications
help to improve operational efficiency and productivity of business processes of a
company or value network. HSEQ comprises information and processes to be
integrated within ERP. The actual result how HSEQ AP and after-work HSEQ
evaluation will succeed as tools in supplier’s HSEQ management will be seen after
few years.

Appendix

WILL MY COMPANY GET ZERO POINTS FROM THE HSEQ ASSESS-
MENT? (Hseq.fi 2014)

Look over the list of claims below. If all of them are true you will receive at least
250 points out of 750 points.

HS—Health and safety issues

e The company is aware of the competence and know-how of the staff (docu-
mentation exists). Know-how is improved by courses and internal training.

e Managers and supervisors have received occupational safety training targeted to
managers which includes the responsibilities of occupational safety.

e Working hours of the employees are monitored. A tracking system is in use.

e Occupational health care has been arranged according to legislation, work place
inspections and health check-ups have been performed.

e A competent occupational safety manager is nominated. The manager supports
and develops the cooperation in occupational safety and health matters sup-
porting the line organization. The occupational safety manager has been notified
to the Occupational safety personnel register.
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Occupational safety representative and deputy safety representative have been
nominated.

A systematic course of action of developing occupational safety exists. It
includes the goals, methods and responsibilities of occupational health and
safety as well as competences and description of occupational health care.
Work-related harms and risk factors (including the ones related to the envi-
ronment) have been identified and the risks they cause have been assessed.
Accidents are investigated and documented.

There is a procedure for processing the hazardous incidents.

Supplier aims to clarify if its own network of suppliers has the criteria and
procedures to fulfil the demand stated in legislation.

E—Environment issues

Waste sorting has been instructed and trained and containers for different sec-
tions of waste exist. Sorting know-how is included in the orientation.

The company occasionally keeps track of changes in the legislation (e.g. checks
the legislation related to an order).

The company has mapped its environmental effects and acts to decrease them
(e.g. acts required in legislation).

A person has been named to be in charge of the maintaining the list of chemicals
and getting the material safety data sheets.

Environmental deviations are registered and dealt with. A list of actions is
created if needed.

The company takes responsibility of environmental issues and informs the
interest groups.

There is at least one indicator for societal results and it is locally compared.
(Theses, internships, work hours of externals, environmental goals set by the
customer, development of the amounts of waste, functionality of waste sorting
or amounts of harmful substances).

Functionality of waste sorting is checked (e.g. from the waste containers),
maximum of one error per container is accepted.

Different sections of waste are measured, some of them have goals and the trend
is improving. Information for comparison is available.

Q—Quality issues

There is a board or team of management and proof of its activity exist (records).
The company’s methods related to quality, environmental issues, occupational
health and safety have been informed to the personnel.

These aspects of operating are measured regularly and the essential data are
informed to the personnel.

Strategic goals, aims and actions have been documented in the company’s plans.
The personnel and other interest groups have been informed about the strategy.
HSEQ-related goals, aims and actions have also been documented in plans.
Orientation procedures exist and they can be proved to be applied.
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Satisfaction is measured (e.g. work satisfaction inquiries, development
discussions).

The personnel are rewarded for good performance.

The company has evidence of systematically developing its own network of
suppliers and partners in multiple fields of HSEQ.

The working space is functional. Everyone takes care of the tidiness of their own
post. The level of cleanliness is adequate.

Work equipment is task specific. Spare equipment/parts exist. Traceability of
measurement has been taken care of.

Methods and technologies of work are functional and are developed in case of
any problems come up. Problems have been analysed.

Processes have been identified and are documented with HSEQ aspects taken
into account.

The responsibilities of development and planning have been set and HSEQ
aspects are included. The customer needs for example has been used as source
information.

Orders are recorded in an appropriate tracking system.

Customer feedback is collected, summarized and informed to the interest
groups.

The entire system of processes has been documented (e.g. quality handbook)
and commonly known evaluation methods of operations (e.g. SafetyTen) have
been implemented.

Customer satisfaction is measured.

Replies are given to all feedback and their reasons are taken care of.
Barometers are placed into active use and comparison material is available.
Goals are set and the results are mediocre at the minimum.

Frequency of incident reports is monitored and a goal is set. The frequency has
improved in past years.

Employee satisfaction is measured repetitively.

Accident frequency is monitored. A target is set for it and improvement has been
made during past years.

Frequency of personnel absence is monitored. A target is set for it and
improvement has been made during past years.

Percentage of sick leave is monitored and a goal is set.

Suggestive initiatives are received from personnel and teams.

The realization of training investments is monitored, goals are set and com-
parison data exists (e.g. number of training days).

Economic indicators, such as revenue, income, gearing ratio, revenue per
employee, etc., are in active use and comparison data are available. Goals have
been set and the results are mediocre at the minimum.

Other indicators that describe the activity well, such as comparisons of pro-
ductivity, level of invoicing, comparisons of cost efficiency, realization of
strategic indicators, etc., are in active use and comparison data are available.
Goals have been set and the results are mediocre at the minimum.
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Chapter 6

Introducing a Scenario of a Seaport’s
HSEQ Framework: Review and a Case
in Northern Finland

Hanna Turunen, Seppo Viyrynen and Ulla Lehtinen

Abstract This paper addresses health, safety, environment and quality (HSEQ)
issues, specifically on the HSEQ Assessment Procedure (AP) of a Finnish industrial
network. The need for and practical application possibilities of using the HSEQ AP
in the management of a port is addressed in detail. The port is situated within the
northern Barents Region. The study concentrates on the information acquired from
previous implementations of this AP in the supply network of the paper, chemical
and steel companies (process industry) and the existing criteria and practices of
evaluations using this audit-style approach. The empirical interview part of this
study was conducted mainly in Northern Finland. Some information and impres-
sions on HSEQ were also gathered during a visit to Russia’s Murmansk Com-
mercial Seaport, in the largest part of the Barents Region. The paper has its
document-based and interview-based parts. The former consists of a thorough
review of scientific and industrial documents and the latter refers to hearing about
HSEQ issues in the field from the interviewed representatives of a maritime
company network (a case). The combination of these approaches provides us with
recommendations and scenarios for further consideration.
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1 Introduction

This paper aims to review health, safety, environment and quality (HSEQ) man-
agement concepts, especially Finnish ones, in the context of seaports. The unique
direct views from the field perspective comprise study material from a company
network within the maritime sector. The empirical part of this study on HSEQ
issues was interview-based and conducted mainly in Finland in the Port of Kemi
and in Oulu. Some information and impressions on HSEQ were also gathered in
Russia in Murmansk Commercial Seaport. During the end of summer through the
fall of 2012, the document-based research was conducted, and the field phase was
carried out in 2013.

The study aims to clarify the status of HSEQ conditions and management issues
of the logistical sea transport industry, especially in seaports. HSEQ standards are
upheld through the passing and enforcement of regulations in developed societies
and through voluntary efforts in operations and businesses. A generic example of
the former is legislation on occupational health and safety (cf, Ministry of Social
Affairs and Health 2013), and of the latter, quality awards and responsible man-
agement models (cf, EFQM 2013; ISO 26000 2010). Specifically regarding sea-
ports, good practice models include the Brisbane health and safety guides with
emphasis on contracting companies (Health and Safety 2013) and European Union
(EU)-based guides for management and sustainability of seaports in Europe (ESPO
2012). The stakeholders, i.e. personnel, customers, suppliers, owners, society and
the Globe, are also waiting for better performance in HSEQ and sustainability
issues (cf, ISRS 2014; Worldsteel 2013).

HSEQ integrates HS issues with other aspects. A lot of material exists from
many countries addressing specifically HS issues in the seaport industry and
transport by water: one good example is the material from the United Kingdom
(UK) (Managing 2002; Safety in Docks 2014). On the other hand, a definition of
accidents by the UK Health and Safety Executive supports an integrated approach.
By this definition, an accident is “any unplanned event that results in injury or ill
health of people, or damage or loss to property, plant, materials or the environment
or a loss of business opportunity” (Hugnes and Ferrett 2003). We think this defi-
nition corresponds with HSEQ’s integrated approach. Harms-Ringdahl (2013)
addresses the issue in this way: “Quite often, auditing also includes safety, health
and environmental aspects, since the management of these is similar and sometimes
also integrated. Variation concerning which elements should be included is large.”

The HSEQ Assessment Procedure is a practical tool developed to evaluate
health, safety, environment and quality management in the supply network of the
process and manufacturing industry (Véyrynen et al. 2012). It offers companies an
evaluation performed by an outsider and thus, a bias-free reference for companies in
the process of comparing and choosing suppliers. These suppliers also have an
opportunity to ask for an HSEQ Assessment Procedure (later referred to as HSEQ
AP) to be carried out for their network’s suppliers.
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The HSEQ AP is a relatively new research subject as it is still a new practice,
even in the process industry, though the HSEQ AP has a 20-year-long development
history in the process industry (cf, Vdyrynen et al. 2012). The research on the
HSEQ AP as a tool in logistic operations is lacking because, thus far, the HSEQ AP
has only been used in the process industry. The aim of this study is to show the
adaptability of the HSEQ AP to ports and to describe the possible changes its
implementation would bring.

This study addresses the information acquired from previous implementations of
the HSEQ AP and the existing criteria and practices of evaluations using an audit-
style approach. Harms-Ringdahl (2013) defines an audit as a procedure that
examines a company’s management system to see whether it conforms to some
kind of (external) norm.

The most relevant EU regulations regarding employment, working conditions
and safety in waterborne transport are presented by the European Agency for Safety
and Health at Work (2011). In the transport industry, including waterborne trans-
port, occupational safety statistics reflect a relatively high number of accidents.
According to the European Statistics on Accidents at Work (ESAW), the incidence
rate of non-fatal occupational accidents (i.e. cases per 100,000 workers of non-fatal
occupational accidents (more than 3 days lost)) decreased in the total working
population between 1994 and 2006. This was true for all three transport subsectors
(land transport (road, train and pipelines), water transport and air transport).
However, while in the total working population the downward trend in the inci-
dence rate was constant, in transport the trend was somewhat different. For instance,
in water transport, there was a reduction in the rate of accidents until 2003, after
which the incidence rate of non-fatal occupational accidents increased through
2006. In 2006, the average incidence rate of fatal accidents was 3.5 in the total
working population, while in the land transport sector it was 14.7 and in the water
transport sector it was 15.3 (European Agency for Safety and Health at Work 2011).

The special background for this study is the increasing interest in the northern
Barents Region (including Russia) and the Barents Sea. This study is also part of
the EU-funded Barents Logistics 2 project that aims to facilitate cooperation and
business between the Barents countries. Collaboration is stimulated through sci-
entific research, business partnerships and general studies of the area. The arctic
Barents Region has been enjoying increased attention in the media and in scientific
studies due to its vast natural resources and potential for economic growth. This
potential predicts growth in industry and business, which leads to a growing
demand for logistical solutions in the coming years. Most probably more research
and development on logistics is needed, too. One topic of research and development
will be HSEQ management. The HSEQ AP might be one of the tools to guarantee
sustainable logistics in this huge, very special and vulnerable region.

The research questions for this study are:

1. How does the HSEQ AP work and what are its main principles?
2. Can the HSEQ AP be used to create solutions with additional value to the port
industry?
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3. What kind of changes would the HSEQ AP bring to the Port of Kemi?
4. What can be said about the adaptability of the HSEQ AP to the port industry
according to this study?

1.1 The Barents Region and the Port of Kemi

The Barents Region is a vast area centred on the Barents Sea. The borders of the
area vary but it includes areas in the northernmost parts of Norway, Sweden,
Finland and Russia. The population is scarce; the area covers about 1.75 million sq
km and is populated by about 5.23 million people. In addition to the nationals of the
four previously mentioned countries, there are three indigenous peoples: the Ne-
nets, the Saami and the Veps. The largest cities of the area are Murmansk in Russia
(pop. 300,000), Archangelsk in Russia (pop. 350,000), Rovaniemi in Finland
(pop. 61,000), Oulu in Finland (pop. 190,000), Umea in Sweden (pop. 110,000),
Luled Umea in Sweden (pop. 75,000), Tromsg in Norway (pop. 69,000) and Bode
Tromseg in Norway (pop. 48,000) (barentsinfo.org).

Although the area consists of four different countries whose relations have not
always been amicable, a good deal of cooperation exists between the countries. The
Barents Euro-Arctic Council (BEAC) was officially established in 1993. According
to the official declaration, it is meant to “serve as a forum for considering bilateral
and multilateral cooperation in the fields of economy, trade, science and technol-
ogy, tourism, infrastructure, educational and cultural exchange, as well as projects
particularly aimed at improving the situation of indigenous peoples in the North”
(The Barents Euro-Arctic Region 1993). The cooperation happens at two levels:
intergovernmental and interregional. The BEAC includes Denmark, Finland, Ice-
land, Norway, Russia, Sweden and the European Commission.

The Barents Region is famous and strategically important for its rich natural
resources such as forests, minerals, fish, oil and gas. The climate is quite harsh. The
history of the area is interesting. The Russian city of Murmansk is a nuclear military
base that had huge strategic significance during the Cold War. Then the borders of
the former Soviet Union were tightly guarded. The reformation of Russia has been a
stimulated interaction in the north. Due to the remoteness of the area, there is much
to do in regard to developing logistics and infrastructure and protecting the fragile
climate. In the future, the area is likely to have even greater strategic value due to
the reasons presented next (Zimmerbauer 2013).

As the climate warming causes the Arctic sea ice to thin, the Northern Sea Route
can be used more intensively. So far the Route has been open for 2 months per year
but researchers predict that that the time window will increase. The Northern Sea
Route offers a route from Europe to the Pacific Ocean that is 14,000 km shorter
compared to the current one, allowing reduced shipping time and associated costs.
The ports in the Barents area are likely to become busier as more ships start to pass
through. Obstacles still exist, as the coastline between Barents and the Bering Strait
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is practically uninhabited, which means no stopovers for restocking or technical aid
are available there. The challenges presented by the harsh climate are also signif-
icant (Verny and Grigentin 2009; Borgerson 2008).

The EU has shown interest in the arctic and sub-arctic regions of northern
Europe by including them in the Northern Dimension, a policy framework aimed at
fostering increased dialogue and concrete cooperation between northwest Russia,
Kaliningrad, the Baltic and the Barents Sea, the Arctic and Sub-Arctic areas. The
Northern Dimension is also intended to strengthen stability and economic inte-
gration in the region, while keeping in mind the sensitive area of ecologic sus-
tainability. It has four different partnerships that focus on health and social well-
being, culture, environment and transport and logistics (The Barents Euro-Arctic
Council 2013).

Regions and ports in northern Finland, especially Kemi, think about their pos-
sibilities for certain key roles in the development and utilization of the Barents
Region and Sea. This scenario of the lively Northern Sea Route is linked to the
logistics needs of Finland and the possible role of Finland and the Baltic Sea as a
Finnish and European channel to and from the Barents Region and Sea.

1.2 Seaports in General and the Port of Kemi Ltd.

Ports can be defined as the contact point between sea traffic and land transport. This
definition can include the equipment and buildings of ports and the services offered
in the area. Often goods also need to be stored before leaving the port, either by
land or by sea. It should be noted that the word “transport” in this definition can
refer to transport of both people and goods. The vocabulary used in EU and Finnish
legislation uses the term port facility, which refers to the area where the actual
interaction between a ship and a port happens. This includes docks, waiting slots
and fairways in and out of the port. One port can include more than one port facility
(Karvonen and Tikkala 2004).

As ports offer many things to customers, they have many operators working
within them. The goods meant for shipment might, for example, have to be
transported to the port, stored and loaded on a ship, and have the necessary
paperwork completed. These tasks require the efforts of many people for their
smooth and safe completion. The network of these operators and businesses and
their interest groups is called a port community. There are private and municipal
operators in a port as well as representatives of the state, in the form of customs and
border guards (Karvonen and Tikkala 2004). A sketch of port community partici-
pants is presented in Fig. 1.

The Port of Kemi (2014) is fully owned by the City of Kemi, although it was
incorporated in the beginning of 2012 by changing its organisation and name to the
Port of Kemi Ltd. The Port of Kemi Ltd. owns the land occupied by the piers and
other port structures in its area. It does not own the buildings or equipment within
the area, only the land. The Port of Kemi Ltd. does not handle cargo. The services it



74 H. Turunen et al.

=

Forwarding
The port keeper company
[ Storage company ]

((soraerguara
Maintenance
(e ) —

\[_] Port community D /

Fig. 1 A sketch of the likely participants of a port community (modified from Karvonen and
Tikkala 2004)

[/_] ( shipping company |

Ice-breaking
company

)

offers to ships are towing and icebreaking in the area surrounding the docks.
Renting land to companies that work on the piers is the biggest part of the port
operations. There are five piers in the port with a maximum draught of 10 m, but
plans for an expansion have been made.

The Port of Kemi has undergone some changes since its incorporation in 2012.
Among other changes, as the Port of Kemi Ltd., the company has revised its job
descriptions and roles and updated its organizational chart. Its general attitude
towards cost-effectiveness has become more positive. Its history of being part of the
city still affects operations. For example, occupational health and safety operations
are the responsibility of the City of Kemi. Occupational health care is still provided
by the city’s communal health services as no changes were made during the process
of incorporation.

The Port of Kemi is a relatively small port in comparison with other ports around
the world. In 2011, 420 ships from 20 countries visited the Port. The Port is fenced
and guarded by the port supervisors so that no unknown traffic is allowed in or out.
Until the International Ship and Port Facility Security (ISPS) code was put into
effect by International Maritime Organization (IMO), the Port was open for anyone
to visit.

The role of the Port of Kemi Ltd. in the Port is similar to a landlord. It
encourages free competition and thereby avoids the establishment of a monopoly.
As the landowner, the Port of Kemi Ltd. is required to supervise and maintain the
Port’s facilities, including the dock and the piers and all other parts of the infra-
structure. The Port of Kemi Ltd. also has the right to collect rental fees and port
charges from companies that use its facilities. If cargo is kept in the Port for a
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notably long time, rent can be charged for this as well. The Port of Kemi Ltd. also
has the authority to demand that ships in its area move or to leave if necessary.

The Port of Kemi, like all corresponding ones, can be described as a common
(shared) workplace which has its own legislation. When more than one operator
works simultaneously (or consecutively) at a workplace and there is a designated
main authority in the area, the workplace is called a shared workplace. In Finland, a
shared workplace has its own legislation which prescribes specific roles for the
main authority and the other operators. All employers and employees of the
workplace are required to communicate sufficiently in order to avoid any dangers or
threats to the health and safety of employees. The main authority is responsible for
appropriately informing all employers and employees of the possible harm and
dangers in the area, providing guidelines and directives for the work and the
workplace and measures of fire prevention, first aid and evacuation, as well as the
people responsible for those services. At the same time, all the employers and
employees in the area are responsible for informing each other of the harm and
dangers their work might cause. The main authority, the Port of Kemi Ltd., is also
responsible for consolidating the work performed in the area, traffic control, the
order and the tidiness and general planning of the workplace, as well as general
healthiness and safety. Cooperation between the members of the workplace
regarding occupational health and safety is to be initiated by the main authority.

An independent actor in a shared workplace must be aware of the possible harm
and risks he causes, must have the necessary permits and licenses in effect, must use
appropriate equipment and tools safely and perform the necessary periodical and
implementation inspections. An independent actor must use appropriate personal
protection equipment if necessary or required and follow regulations on handling
hazardous substances. In addition, he must follow any safety instructions issued by
the main authority. The shared workplace model is analogous to an umbrella, where
the main operator is the umbrella offering safety to the companies in its shade,
making sure that every company fits and does not harm others by its actions
(Fig. 2).

The Port of Kemi Ltd. is a small workplace: it only employs about 35 people. Its
job descriptions vary from normal office work to more physical and outdoor port
officer tasks. The possible harm related to office work comes mainly from static
muscular tension that is commonly caused by using a computer. Disorder and
untidiness indoors may cause falls and thus injuries; slippery conditions due to cold
weather and inadequate gritting outdoors may cause falls as well. For port officers,
the job includes operating outdoors, which exposes them to cold weather and its
attendant problems. Operations on the piers and ships carry with them the hazards
of falling and traffic-related accidents. The constant movement in the port resembles
that of a busy factory and so the risks are about the same. Being hit by a car, train,
or moving machinery comprises a potential cause of a severe damage.

The Port of Kemi Ltd. does not produce much waste, as a large part of its work is
carried out in an office. As the main authority, it has the responsibility to organize
the handling of waste. Port officers monitor the amounts and kinds of waste that the
whole Port produces and how well it is sorted. The company is also responsible for
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Fig. 2 The main operator offers safety and order to the companies in the shared workplace

obtaining an environmental permit for the Port due to the likely expansion of the
Port in the near future.

The Port of Kemi is geographically comprised of three separate port areas: Ajos
Port, Veitsiluoto Port and a separate oil port. This study focuses on Ajos, as the oil
port is focussed only on oil transport and Veitsiluoto mostly only serves the
Veitsiluoto paper plant owned by Stora Enso. Ajos Port is located in the northern
part of the Bothnian Bay, close to the border between Finland and Sweden. Because
of its location, Ajos offers port service and a route to northern Finland, the northern
parts of Scandinavia and to the Russian parts of the Barents Region. The port is
mainly focused on export.

The simplified stream of goods in a port is presented in Fig. 3. The figure does
not take into consideration the required paperwork or inspections, just the basic
logistic functions in a port. A port is a link between land and sea transport.
According to Lun et al. (2010), a port is an essential part of the national immobile
logistics infrastructure as well as a dealer of commercial infrastructure and a
business gateway.
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Fig. 3 A sketch of the stream of goods in a port

2 Method and Materials of the Empirical Study

The empirical part of this study was carried out using qualitative research; more
specifically, through interviews used to answer the research questions. The inter-
viewees represented the three case study companies operating in the Port of Kemi.
The current status of HSEQ of the Port of Kemi was outlined in the interviews and
possible gaps or problems in implementing the HSEQ AP are analysed. Then
possible changes brought by an imaginary implementation were estimated and
evaluated. This study comprised only a hypothetical draft of the changes to come;
the actual realization of those changes is left to the Port of Kemi to decide.

Case studies can be used for the purposes of organizational and management
studies. A case study is an in-depth investigation that uses qualitative research
methods such as direct observation and interviews to gather information for anal-
ysis. Findings can then possibly be used when creating a generalization or theories
(Yin 1989). This study was based on semi-structured interviews. This method lets
the interviewees express their opinions and perspectives (Hirsjarvi et al. 2007;
Sinclair 2005). The empirical research method included predominantly qualitative
interviews rather than focus group-style sessions (Sinclair 2005). The three com-
panies that were studied, by interviews with key person(s) from each, are all
operators of the Port area: the Port of Kemi, Kemi Shipping Oy and Havator. Those
three companies were chosen based on their key roles in port operations and
because together they provide a small sample of the supplier chain inside the port.
The Port of Kemi Ltd. is the port official and main actor (as it owns the land), Kemi
Shipping Oy is the main shipping company and supplier of stevedoring services of
different kinds, and Havator is responsible for most of the crane and lifting
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operations in the port. These interviews also provided an opportunity to observe the
relations between the companies.

Additionally, a key representative from the If insurance company, operating
mainly in Nordic Countries, was also interviewed in order to obtain the perspective
of a member of an interest group. A company that provides insurance is of course
interested in how an insured company manages its operations.

The first company to be interviewed was the Port of Kemi Ltd. A short pre-
liminary interview was conducted in December, 2012 regarding the HSEQ issues.
The goal was to clarify the roles of and relations between the companies operating
in the Port. The main interview was performed in March, 2013. The interviewees
present were the finance and marketing manager and the head of transport, both
very well informed about HSEQ issues. So were the representatives of the other
case study companies, too.

Kemi Shipping (2014) is the main partner in cooperation with the Port of Kemi
Ltd. as it does most of the stevedoring, forwarding, clearance and storage-related
tasks in the Port. It is the company that has the most to do with the cargo while a
ship is in the Port. It owns the storage buildings and the lifting equipment. For
larger scale or specific lifting, it cooperates with Havator. It also provides repair
work for the ships if needed. Kemi Shipping is also in contact with other companies
in addition to the Port of Kemi Ltd. because it offers various services. It cooperates
with Havator and with the land transport companies, port officials, customs, ship
owners and other companies needed to make the cargo flow efficiently through the
Port.

The law requires a shared workplace practices, thereby ensuring smooth trans-
port in the Port. Kemi Shipping has its own environmental permit for its repair
shop; in addition, the company operates under the environmental permit issued to
the Port of Kemi Ltd. This is an example on how closely the companies are bound
together. As Kemi Shipping is in charge of most of the internal traffic in the Port, it
is vital that the rules and regulations of the Port of Kemi Ltd. are followed.

Kemi Shipping’s employee job descriptions vary greatly as do the ones of the
Port of Kemi Ltd. Some of the work is normal office paperwork, some is loading
and unloading ships, trucks and trains using heavy machinery, and some are manual
repair work. In addition to the general safety instruction offered by the Port of Kemi
Ltd, Kemi Shipping gives new employees a full occupational instruction including
safety issues.

Havator (2014) acts as a crane operator in the Port of Kemi. Havator is a local
company that was founded in Tornio. Its early operations included trading grains,
lumber and war-related scrap metal and operating mills and sawmills. The business
converted entirely to construction work in the 1950s. Company headquarters are
still located in Tornio. Today Havator has four divisions: Havator Cranes, Havator
Montage, Havator Transport and Havator Cranes. Havator Cranes is focussed on
crane services for both long- and short-term projects. Havator Montage specializes
in installing and assembling large scale concrete elements and steel structures.
Havator Transport offers specialized transport services for extra-large and extra
heavy objects. It also offers jacking and skidding services (Qvist 2010). Polar Lift
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used to be a separate company offering harbour crane services but it is now fully
merged with Havator Oy.

Havator specializes in project work and often performs it in cooperation with
other companies. A recent project entailed mounting windmills at the coastline of
the Gulf of Bothnia. Havator operates in Finland, Sweden, Norway, Baltic countries
and Russia, which links it to the Barents Region and makes it relevant for the
present study. It has become the biggest crane service provider in Nordic countries
and one of the biggest in Europe, thanks to its recent acquisitions in Finland and
Sweden.

Havator’s opinion is that it has a good HSEQ reputation. At the time of this
study, the company had already passed the HSEQ AP in 646/2011. Havator has
also been granted ISO 9001 (ISO 2008), ISO 14 001 and OHSAS 18 001 certifi-
cation. As Havator operates in several countries, the certificates provide proof of
good quality, safety management and environmentally friendly operations on an
international scale. The phrase “safety first” has become a slogan for the company.
As it operates in the Arctic region, it also has valuable operating experience in a
climatically challenging environment.

3 Empirical Results

3.1 Interviews of Representatives of the Port of Kemi

Both interviewees from the Port of Kemi Ltd. played an important role in HSEQ-
related issues and had a lot of knowledge and skills of them. As previously men-
tioned, the conversation was open, rather than being confined to precise questions
and direct answers.

The Port of Kemi Ltd. has been granted ISO 9 001 (ISO 2008), ISO 14 001 (ISO
2004) and OHSAS 18001 (BSI 2007) certification which is a good base for defining
the HSEQ-related status for an organisation.

The Port of Kemi Ltd. documents all trainings and courses as part of its quality
documentation. Holding the Finnish Occupational Safety Card (cf, Vdyrynen et al.
2008; Safety Card 2014) is seen as a minimum requirement for all employees in
relation to health and safety issues. Typically, there is no single specific educational
background required from workers of the Port. The clerical employees and
supervisors do not have so a diverse background. They often have more formal
educational backgrounds. The working hours are recorded with an enterprise
resource planning system module specifically designed by for port environment.

Due to its history of being part of the organisation of the city of Kemi, the Port
buys its occupational healthcare services from the city. The services include the
health check-ups and workplace inspections required by Finnish law. Employees
are also free to get a health check-up sooner than required. The Port is still included
in the occupational safety organization of the city of Kemi and both the
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occupational safety representative of the employees and the manager of the
employer are appointed via the city’s organization. The Port of Kemi is interested in
the occupational health and safety of the people of the other employers in the port
but requires no compulsory reporting, as information is voluntarily shared. As the
main operator of a shared workplace, the Port of Kemi organizes basic orientation
for any new employer in the area and training in case there are essential changes in
the area. Once a year, regular and temporary workers of the Port are reminded of the
safety and security issues and traffic rules of the area. All new operators undergo
training regarding ISPS code and its effects and access to the area.

The environmental issues are taken care of. Comprehensive environmental
mapping was completed in the port around 10 years ago as a part of construction to
make the Port a deep-water port. A few years later, another mapping was completed
for the extension of the Port and in connection with this. The Port of Kemi was
granted an environmental permit in 2005. The permit requires careful examination
of the environmental aspects of operating. As a part of the permit requirements, the
Port of Kemi has to provide and update a waste management plan and provide the
docked ships with a waste disposal guide. Although the Port of Kemi itself employs
about 35 people, it does not produce much waste. Mostly the waste is produced by
the companies operating in the Port or the docked ships leaving the Port of Kemi.
According to the permit, these companies and ship operators are responsible for
monitoring and reporting their waste. All new operators of the port are informed
about the permit restrictions and regulations. Agreements are signed, since all the
operators in the Port are operating under the environmental permit of the Port of
Kemi Ltd.

For the Port officers, waste monitoring is part of their daily routine. In addition,
the head of maintenance operations (who has been more thoroughly trained in the
screenings of waste) goes through the waste containers once in a while and provides
a report of his findings. The Finnish law on waste control (646/646/2011) was
renewed in 2011 and required some waste disposal updates in the Port. Once every
3 months, the provider of waste disposal services compiles a report of all the waste.
By measuring the amount of waste, the Port of Kemi can track whether they have
reached the goals set in their plans. Boat discharges are measured and estimated
with a discharge count system used in all Finnish ports, created by the VIT
Technical Research Centre of Finland and Finnish Port Association. Particle
measurements are taken every 5 years and the rain water system is inspected once a
year.

Some chemicals are shipped through the Port. The Port of Kemi receives a
material safety data sheet for each of the substances. Each sheet provides infor-
mation on the properties, associated risks and safe ways to use and store the
substance. The responsibility for these chemicals lies with the following key per-
sons: onboard a ship, it is the captain; on land, the head of each post, e.g., the head
of maintenance operations is responsible. When a new hazardous substance is to be
transported via the port, it must be negotiated with the authorities that decide
whether or not to grant the permit. Due to the new copper and nickel enrichments
being transported via the port, the Finnish Centre for Economic Development,
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Transport and the Environment (ELY) demanded to be provided with material
safety data sheets and that a responsible chemical safety person be appointed. This
exemplifies the monitoring of chemical transport in Finland. The Port of Kemi has
created a rescue plan in case of an accident and rescue trainings have been carried
out, even though the amount of hazardous substances being transported through the
port does not require them. All environmental aberrations are reported to the port
officers and in the case of large scale accidents, ELY is notified. All essential
HSEQ-related information goes to the managers and the CEO, who make an
overview and organizes trainings if needed.

The strategy and vision of the Port of Kemi are still a part of the city of Kemi
strategy and they have not been updated recently. It might be worthwhile to review
a possible update. Goals related to various indicators are documented in the quality
manual required by the ISO 9001 (ISO 2008) certificate. These include goals related
to HSEQ aspects as well as those related to administrative and economic indicators.
The processes of the HSEQ issues are written down in the quality system and
passed on to the employees. The companies operating in the port systematically
share information regarding the HSEQ issues with new operators or employees.
Mandatory meetings with Kemi Shipping are organized with an emphasis on health
and safety and with carriage operators with a focus on quality and environmental
issues. Quality is also discussed with the cleaning service provider.

The occupational instruction is carried out using a manual originally created for
the city of Kemi and later modified to fit the port environment. Employees of the
Port of Kemi Ltd. are interviewed concerning their job satisfaction and progress
once a year. No systematic reward practices exist but casual rewards such as a free
lunch might be in use. A customer satisfaction study is organized once every
2 years and has always provided initiatives and ideas for improvement. The focus
used to be on marketing aspects but now it is more customized and includes the
HSEQ issues if relevant to the customer. Feedback is also collected.

The facilities and working space are suitable and functional both for the clerical
workers in the office and for the port officers. Construction and improvements are
done on an ongoing basis as needed. Proper work equipment and systems are also
provided, and they are considered functional with improvements made in various
areas. The CEO gives permission and approves budgets for acquisitions by
responsible employees. The orders are closely monitored.

3.2 Interviews of Representatives of Kemi Shipping

Kemi Shipping handles many tasks related to shipments moving through the port.
All of the employees have the Finnish Occupational Safety Card (Vdyrynen et al.
2008; Safety Card 2014) and internal and external training is offered continuously
(e.g., for new equipment and machinery). Working hours are monitored with a
resources management system and an overtime report is generated by the payment
administration as part of occupational safety legislation. Staff trainings have been
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documented more closely during the last 3—4 years. Occupational healthcare service
is bought from the private sector and the contract includes health check-ups and
workplace inspections also required by law. Additional healthcare features pre-
scribed by a doctor such as massage are financially supported, as a big part of the
staff works in physically demanding working conditions. Health check-ups are
mandatory once every 3 years for workers (other than clerical and managing
employees) and workplace inspections are carried out more than once per year.

Kemi Shipping has two occupational safety representatives: one for stevedore
workers (who are in the majority) and another for managers and clerical employees.
An occupational safety manager is listed in the Finnish occupational safety per-
sonnel register as are all other members of the company’s occupational health and
safety committee. The goals, responsibilities and competencies of occupational
health and safety personnel are written down in the action plan linked to the
OHSAS 18001 certificate (BSI 2007).

Risk assessment is required by law and Kemi Shipping uses Riski Arvi, a web-
based risk assessment program provided by the Ministry of Social Affairs and
Health and the Centre for Occupational Safety (Basic Finnish tool 2013). About 30
jobs have been assessed and all new tasks go through the assessment process before
implementation. Accidents are investigated to prevent their reoccurrence. Every
accident is documented, as the information is needed for the insurance provider.
Compulsory notification due to all severe accidents is submitted to the police and
the Regional Authority of Occupational Protection. Notifications of dangerous
situations by employees are reported and handled every week. Supplying compa-
nies’ level of expertise in HSEQ is inspected as part of the Act on the Contractor’s
Obligations and Liability When Work is Contracted Out (TEM 2013). A big
company with international certificates is assumed to have its HSEQ issues properly
handled. Kemi Shipping appreciates a high level of expertise in HSEQ issues as a
competitive advantage when deciding on business partnerships.

Kemi Shipping was granted the ISO 14001 certificate (ISO 2004) in 1999.
Monitoring Finnish legislation and any possible changes in it has been outsourced
to a consulting company. Kemi Shipping’s management gets the information of
new or changed legislation and acts accordingly. An environmental report has been
done and all environmental deviation notifications are carefully studied on a weekly
basis. Chemicals are listed and material safety data sheets are provided concerning
all chemicals. Most chemicals are needed in the repair workshop, which produces
most of the waste (such as oil waste) that is contracted to a specific waste handling
company. The repair workshop has its own environmental permit while all other
operations are under the Port’s environmental permit (i.e. the permit of the Port of
Kemi). When hazardous chemicals are transported or handled, all the other oper-
ators of the port and interest groups are notified. The environmental situation is
monitored weekly via an observation walk-through by clerical employees and
managers on the premises. This functions as an internal audit round with a varying
subject of interest. Every 4 weeks, a special report is compiled to summarize the
situation. The waste management company provides a monthly report on the
screenings and the amounts are checked annually.
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Quality is of major importance in Kemi Shipping, as shipping can be thought of
as the final treatment of products leaving the Port. Quite much of Kemi Shipping’s
internal communication is about quality. It is seen as an aspect that can never be
totally mastered, as there is always something that can be improved. Informing the
staff about HSEQ issues is still seen as one thing that could be improved. Kemi
Shipping has a management group whose meetings are documented. A managerial
review is provided. The CEO has been creating a new strategy to replace the
5-7 year-old strategy. A summarizing folder for the occupational instruction and
guidance was created 2 years ago. It provides a checklist of legal requirements and
the issues that are important to Kemi Shipping. Employee satisfaction has been
measured recently and is planned to be studied every 2-3 years. Rewards are
offered by the initiative committee for making initiative suggestions and for
reaching one month without any work-related accidents. Rewards can be in the
form of a free lunch or a token for a cup of coffee and a bun at the Finnish Seamen’s
Mission in Kemi (which has been chosen as a target of support and goodwill by
Kemi Shipping). Healthy activities outside of working hours such as going to the
sawdust track, gym or bowling are financially supported and rewarded with the
option of participating in a lottery of gift vouchers.

All the operating processes have been documented in the quality manual.
Shipping requires specific equipment which means that about 70 different devices
are used for specific purposes. The facilities are functional and clean. Cleaning has
been outsourced and the level of tidiness is good; no complaints have been received
related to the numerous shipments that are stored in Kemi Shipping’s facilities
before shipping. New technologies related to work do exist and implementing them
is to be improved. A recent example is changing to a new operating system.

A resource planning information and communication (ICT) system handles
orders and communicates with customer companies. HSEQ issues of the supplying
companies are communicated daily but not necessarily documented. The idea to
involve Havator to participate in the current research was proposed by Kemi
Shipping, and should be seen as part of HSEQ-related communication. Developing
and planning is seen as part of every staff member’s job; however, managers and
foremen in particular should observe how the level of safety and efficiency in the
workplace can be continuously improved.

A customer satisfaction inquiry has been performed in cooperation with the Port
of Kemi. Customer feedback is also gathered and possible reclamations are always
processed. The daily operation of Kemi Shipping is measured using ten different
indicators that have been documented in the management system and are monitored
on an annual basis linked to the management’s review. The indicators include
HSEQ-related indicators such as work-related sick leave days, waste control,
hazardous incidents and accident frequency.
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3.3 Interviews of Representatives of Havator

During the interviews, it was noticed that Havator had already been evaluated using
the HSEQ AP run by major process industry companies for some years ago;
however, the assessment comprised all its functions in northern Finland, especially
as far as a key supplier of the process industry companies, like steel mills. In this
study, Havator is positioned as the last link of a supplier chain. It provides crane
services in Finland, Sweden and Norway and the Baltic countries. Some project
work is also done in Russia, usually in cooperation with another company that has
had previous activity there. Demand in Russia is limited but is slowly growing and
can be easily met by Havator, which has operating experience in Arctic conditions.
The climate poses limitations to the use of machinery. The biggest challenges are
those associated with complicated paperwork such as working permits and visas
when transferring personnel to work in Russia.

In the Port of Kemi, Havator employs about five to six people. It is a relatively
new operator in the Port but big investments were made to acquire the necessary
machinery and cranes when it started in 2012. The personnel are qualified and all
trainings are closely monitored and regularly repeated. As the working equipment is
highly specific, internal trainings are provided constantly. Managers have separate
trainings but all members of staff receive safety training as part of their work.
Different work-related trainings such as those regarding the lifting work supervisor
and safety harness inspector qualifications are also seen as necessary and are
therefore provided. The other operators in the Port of Kemi require Havator’s
employees to hold the Finnish Occupational Safety Card (cf, Vayrynen et al. 2008;
Safety Card 2014).

Occupational healthcare services have been purchased from one private
healthcare provider; however, in southern parts of Finland separate contracts are
also made. According to the law, health check-ups and workplace inspections are
included in the contract but additional treatments such as physical therapy are partly
sponsored by the company for the employees. The company has one occupational
safety manager who supervises the all sites of Havator in entire Finland in close
cooperation with the local managers and site managers who are better aware of the
concrete facts and circumstances of each site. An occupational safety representative
has been named for sites with over 10 employees and a “safety advocate” for sites
with fewer employees.

Risk assessments are carried out for each site when changes occur and every
5 years even with no changes. The crane business requires that a lifting plan be
made for each time lifting is done. All safety-related requests from the client are
also noted and considered in the individual lifts. So far Havator has not encountered
any major accidents and internal research has always been enough when accidents
do occur. All investigations are documented and most of them have to do with the
Nordic climate, e.g., snow and ice-related slips and falls. Hazardous incidents are
also reported and presented in the meetings of the safety committee. In serious
cases, information is spread and preventive actions are taken. Some of the cases are
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also reported to the employees in the journal published for the personnel. The ISO
9001 (ISO 2008) -related quality manual includes indicators related to the accidents
and hazardous incidents which are published annually in the management review.
Havator outsources very few of its operations and its subcontracting companies
have been known for a long time and are checked to be competent enough in HSEQ
issues.

Havator produces relatively little waste. Of its waste, oil waste is seen as the
most problematic. Recycling and sorting of waste is not necessarily included in the
orientation of new employees; however, all waste containers for different sections
of waste are marked with a description of the waste as law requires. Sorting is
monitored in the occupational health and safety rounds.

Documentation of toxic waste movement is kept for 3 years as required by law;
other waste is monitored and documentation is available going back 5 years. The
waste management provider offers waste statistics, although no goals are set for
each section. The environmental effects of operating were studied accurately 6 years
ago by a independent research company hired by Havator. Monitoring of legislation
compliance related to Havator’s operations has been outsourced. Updates are given
every month and instantly when substantial changes take place. Environmental
deviation notifications are gathered but are very rarely received (e.g. usually less
than once a year). Updating the list of used chemicals and the material safety data
sheets are the responsibility of the head of each site. The features of project work,
such as a closed timeframe and changing circumstances, create challenges for
monitoring the chemicals. Environment-related reporting is not substantial due to
the low environmental harm caused by operating. Havator is more often the receiver
of environment-related notifications than the provider of them. Project-related
information is considered especially important.

The management board meets eleven times a year and a summary of HSEQ
issues is included in the agenda. Internal communication is mostly focussed on
basic occupational instruction but all employees are informed about the safety-
related goals. The instruction has a base form but is seen as something that could be
standardized, as the person in charge obviously has a great impact on the guidance
presented during an instruction. Strategic goals such as budgetary goals and other
goals are reported in monthly meetings.

Employee satisfaction is investigated once every 2 years. Development con-
versations with employees were implemented a couple of years ago and are still in
progress. No agreed upon system of rewards has been adopted but the top man-
agement has a bonus system and workers are offered a free lunch for every haz-
ardous near miss case they report. The facilities are functional and clean enough. As
usual in the crane business, the equipment is specific and functional and back-up
machinery exists. Keeping track of equipment such as spare parts is not a problem.
Customer feedback is collected from each site and reviewed in monthly meetings.
Feedback on customer satisfaction is performed after projects.

The processes have been described in the resource management system and
working methods and technologies fulfil the company’s needs. Plans and devel-
opments for operations have also been documented in the system and are influenced
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by the feedback and customer requests. Havator has created the quality manual as
part of the ISO certification. The Turvallisuuskymppi system (Livhamo and
Santonen 2001), a basic Finnish safety management self-audit for suppliers, has
also been implemented. HSEQ issues are seen as a constant target for development
with partner companies. HSEQ indicators in the manual have been monitored more
closely during the last 5-6 years. They are of special importance to foreign cus-
tomers who want to evaluate the company’s operations and competitive position.
The need to monitor basic economic indicators is considered obvious for a quite big
company like Havator. Every set of indicators is monitored weekly. Goals are set
and revised if needed. An example of a metric that has reached its goal is the
percentage of personnel absence, which has dropped below the target limit of 3 %
of planned work time.

3.4 Summary of the Interviews of the Case Study Companies
Operating in the Area of the Port of Kemi

The three companies interviewed gave an impression of having many of the HSEQ
issues well managed and in control. That is largely due to the fact that all of them
have been granted ISO 9001 (ISO 2008), ISO 14001 (ISO 2004) and OSHAS
18001 (BSI 2007) certification. In the conversations that took place during the
interviews, all interviewees saw the certificates as an excellent prerequisite for
potential passing the actual HSEQ AP. In addition, the relatively high demands of
the Finnish legislation were seen as backing up many issues. Havator is the only
company with real experience in the HSEQ AP.

All companies were in contact with others about the themes and information
seemed to be shared on a daily basis, although not always officially or with doc-
umentation. The Port of Kemi seemed to be well aware of its role as the port keeper
and its leading role in a shared workplace. Its role extended from occupational
safety to environmental responsibility as well because the environmental permit had
been granted. Havator seemed to be more in the role of information receiver. The
forms of communication still seemed a bit blurry and were not clear in the inter-
views. It might be that some form of synergy is required. Cooperative studying of
the current procedures and developing and clarification could be needed. This is
something for which the HSEQ AP could be used.

In the manufacturing industry sector, a large scale production company, e.g. one of
process industry, usually has smaller companies as suppliers. The size of each
company is likely to decrease when going down the supply chain. In this case of the
port, it should be noted that the situation is reversed: the Port of Kemi Ltd. is
the smallest of the companies when measuring by turnover or employees. In 2012, the
Port of Kemi had a turnover of 5.962 million Euros and about 30 employees, Kemi
Shipping had a turnover of 17.157 million Euros and about 120 employees and
Havator (the largest) had about a 110 million Euro turnover and about 600 employees.



6 Introducing a Scenario of a Seaport’s HSEQ Framework ... 87

To summarize, the three companies seemed to be quite up-to-date when it comes
to health, safety, environmental and quality management in their operating fields.
Company representatives took pride in talking about the areas they felt to be the
strongest and when something felt a bit imperfect, corrective ideas and possibilities
for improvements were covered with no shame or hiding. It was mentioned that the
practice of sending the HSEQ AP questions to the assessed company beforehand
(Vayrynen et al. 2012) was helpful for preparation for the assessment, not only to
gather and organize the required proof and documentation but also to check the
current status of things and create a small group of people who were best suited to
answering the questions and most aware of any recent changes. This indicates that
the opportunity to gain extra information from the actual HSEQ AP evaluators
during the assessment would most likely be welcomed and the ideas and tips would
be appreciated and put into use. It became clear during the interviews that the
evaluators should be trained for performing the HSEQ assessment and additional
knowledge and prior experience would be useful.

Providing a logistical link to the Barents area was described as a possibility but
according to the companies it seemed to be highly unlikely to occur. The companies
preferred working across the border mostly in partnership with companies that had
already established business in Russian Federation. The biggest challenges were
seen to be the excessive paperwork and the unpredictability of procedures related to
working in Russia. The market seems to be there but there was no eagerness to
reach it. All existing connections to Russia were project-related and there were not
many (although their number is increasing). Even though port business is of course
an international field of business as it operates on the border of a country, the most
likely business partners were seen to be from other Scandinavian countries rather
than from Russia.

3.5 Interview of a Representative of If Insurance Company

The interview of a specialist from the If insurance company was performed in
January 2013. The point of the interview was to get an opinion about using this
kind of evaluation method in the port industry from a stakeholder involved and
fully acquainted with the port industry but not operating in port business. The
insurance company finds measures taken towards improving occupational health,
safety, environment and quality as very positive.

The ambiance of the interview was positive and encouraging. The outlook
towards the HSEQ AP being adapted in the port industry was supportive and the
benefits from implementing it were discussed in broad terms. The method could be
seen as a “best available technique” because it is considered to bring added value to
the field. Increasing cooperation and communication between four fields of HSEQ
were discussed to be beneficial for all parties involved.

If’s involvement in this study was welcomed. The interview and helpful attitude
still showed belief in the future development of and research on the applicability of
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the HSEQ AP. Insurance companies can be expected to speak up for all innovations
likely to reduce risks related to occupational health and safety as well as envi-
ronmental problems or quality issues. That is why positive feedback towards sys-
tematic HSEQ improvements is seen as worth mentioning.

4 Discussion

Utilising the literature referred in the introduction on the issues of health, safety,
environmental and quality management in general, the HSEQ AP used to assess
those issues, the empirical findings describing the companies operating in the Port
of Kemi, the following answers can be presented to the research questions posed at
the beginning of this study.

1. How does the HSEQ AP work and what are its main principles?

The HSEQ AP encourages the company being assessed to look at its existing
management systems of health, safety, environment and quality. After a self-
assessment, the company can perceive what its strengths and weaknesses are in
relation to the issues connected to the question set. The process of gathering proof
and evidence of the current state of affairs makes the person or people in charge
gather the latest relevant information and become aware of all HSEQ aspects. At
this point, the company can still make small changes and corrections, if necessary
(Véyrynen et al. 2012).

In the actual assessment, the company is assessed and provided with an outside
opinion concerning the current status of its HSEQ. Getting an outsider’s opinion
ensures that the evaluation will be neutral and in no way biased (as internal audits
occasionally may be). Even with documentation gathered and presented to the
evaluators, the company’s own perception and the assessment team opinions are
likely to differ. The company’s representatives are offered some guidance and tips
on sections that are found to be defective. The evaluation is not developed and
performed simply to show the assessed companies their shortcomings and weak-
nesses, but rather to help them improve the necessary areas or to offer different
ways of looking at things. This means that the changes made are always a result of
both self-assessment and external assessment. After the actual assessment, the
HSEQ AP provides support for any possible changes with a reassessment and
follow-up. The HSEQ AP eliminates the need for separate external health, safety,
environmental and quality audits performed by multiple customer companies that
are likely to include same indicators and questions (Vdyrynen et al. 2012).

2. Can the HSEQ AP be used to create solutions with additional value to the port
industry?

Principally, the HSEQ AP could provide the same benefits to the port industry as it
does to other industrial sectors: it reduces the amount of external audits. The HSEQ
AP serves not only as an external audit but also an internal audit in the form of the
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self-assessment. Expertise in the HSEQ areas would likely be passed down the
supplier chain and good practices and knowledge would be shared in the assess-
ments. This would lead to a rising amount of companies that are successful in all
HSEQ aspects. A port operates with many different kinds of companies. The HSEQ
AP would make it easier to compare supply companies and if agreed upon, ports
could benchmark each other in order to foster collaborative learning.

The high level of HSEQ issues should also be seen as an asset in market
competition. It can be seen as an advantage in competition between ports and
between sea transport and other means of transport. The HSEQ AP would be a good
stimulus for competition that is not likely to have any negative impacts on the
company’s operation and would encourage continuous improvement.

3. What kind of changes would the HSEQ AP bring to the Port of Kemi?

Three participating companies of this study operating in the Port of Kemi have all
paid attention to all main aspects of HSEQ. This opinion is based on the existing
relevant standards they all follow and information and impressions gathered in the
interviews. Integrating the HSEQ Assessment Procedure into management systems
of these three companies would further improve their level of performance and
expertise and increase the amount of cooperation and communication between
companies. It might attract more partners who have been using other methods or
transport suppliers. If the Port of Kemi, Kemi Shipping, and Havator would all
apply themselves, and promote and encourage their suppliers to consider and
implement the HSEQ Assessment Procedure, the expertise would spread even
further. The Assessment Procedure would be likely to decrease the number of
external audits, especially if more than one of the existing companies implemented
the Assessment Procedure. The HSEQ AP could also be promoted as an indicator of
interest in the HSEQ field and possibly even as an achievement similar to the ISO
certificates.

4. What can be said about the applicability of the HSEQ AP to the port industry,
according to this study?

The HSEQ AP received good feedback in the interviews from all the participating
companies in this study. The HSEQ AP was found thorough but not too accurate.
The companies saw the Assessment Procedure as very positive and as a good fit for
the port industry but of course some alterations might be necessary. As Havator has
been HSEQ assessed previously, it is a good example of a company that is not
exclusively operating in ports but still acting as a critical player in the Port of Kemi.
This indicates that industry and ports might share some suppliers and thus ports
might already have suppliers with the HSEQ Assessment Procedure in use. The
current trend of incorporating ports is a great opportunity for ports to update and
modernize their practices. The HSEQ Assessment Procedure would offer a good
endorsement for contemporary overall status.

The port industry has a strong foothold in the Finnish economy as Finland has a
history of export. As mentioned in the interviews, the port can be seen as an
extension of the production line of a customer company as goods are handled,
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possibly stored and packed for transport. Transport should not be seen as a
necessity of doing business but as an asset in competition as it offers possibilities
for improvement of deliveries. Poor quality, lack of occupational health and safety
processes, or environmental practices are noticed not only by the company itself but
also by its customers. Investing in HSEQ areas can be beneficial to the competi-
tiveness of the company, the work atmosphere, well-being at work and the inci-
dence of sick leaves or accidents. Thus, it would most probably reduce costs related
to decreased working capacity, occupational health or accidents and getting sub-
stitutes for personnel on leave. This makes it important for the customers of the port
to get proof of good skills and expertise in structured handling of health, safety,
environmental and quality management.

The likelihood of increased business in the Barents area is great if the current
global warming frees the Northern Sea Route for a more active use. It is obvious
that with more traffic and activity, the Arctic will be exposed to greater environ-
mental risks. A high level of environmental management would help to reduce the
risks and soften the impact of heavy transport and industry. By removing some of
the obstacles and easing the cross-border traffic by land between Russia and its
north-western neighbours, the load of sea traffic maybe be reduced.

This experience of using the HSEQ AP in the port industry proves that the
HSEQ AP can be used outside the process industry. It could be beneficial across
many different types of companies but will need to be adjusted accordingly. Based
on the research results, it can be stated that the HSEQ AP can be adapted to the port
industry; however, it requires further investigation using multiple port cases.
Repeating the interviews or performing actual assessments might provide useful
information on the fits and misfits in the AP. As for the interviews in this study, the
expertise of the interviewer was not as high as of those performing the actual
assessments and some misinterpretations or misunderstandings might have altered
the results. It must also be noted that Finnish ports can be quite different from each
other, as some ports control almost all port operations and services and some ports
have outsourced their operations.

The ongoing trend of public utilities becoming incorporated companies might be
a good area to study in regards to the companies’ existing processes. The procedure
of a communal company becoming incorporated is likely to be good timing for an
audit of the existing activities, as changes of management are likely to take place in
all levels of operations. Incorporation might also leave companies without new
ideas to replace the practices used in the previous business form that felt in need of
change.

Companies in Finland are required to pay a lot of attention to the fields of
occupational health, safety, environment and quality management. For example,
laws already exist that require insurance to cover all employees and occupational
health care to be provided for everyone. Due to the high level of expertise, an
assessment method created in Finland has the potential to be published interna-
tionally and circulated between the neighbouring countries. Currently some of the
requirements mentioned in ISO standards are already covered by the demands of
the legislation and are self-evident.
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Safety is a multifaceted concept. During this research, the environmental issues
linked to safety were of key importance and should not be forgotten when dis-
cussing safety. Including security as a part of safety or raising it even equal to it was
already of interest when this study began. In ports, physical security has already
been included in the ISPS codex, which includes fencing the port area and close
monitoring of traffic in and out of the port, both on land and by sea. The port has not
encountered any outrage or troublemaking and none of the companies described
any extra need for physical security. As the Port of Kemi is not located right next to
the city, it might be safe from public nuisance. Security includes not only the gate
keeping and fencing but possibly a video monitoring system, decent lighting and
locking systems. As no problems in this area have occurred, further study is not
necessary at this time (but is still recommended for some point in the future).

Nowadays, virtual security must be seen as a critical part of security. There has
been an increase in electronic information systems being broken into. This should
be seen as troublemaking or a physical offense. In some cases, companies rely on
the common sense of employees who are trusted not to post confidential infor-
mation or to pass on any business secrets. Putting virtual security codes and
instructions into operation was not mentioned in the interviews but some guidance
had been given to the new employees. In our time, online activity has increased
dramatically, which might eventually blur the lines between what is accepted and
not accepted. Therefore, this might still be a good area to investigate even though it
is not considered necessary at the moment. Guiding leaflets or online security
advice might be included in the introduction and reminders are given every once in
a while.

Management of virtual security related to electronic information and ICT sys-
tems might also be a potential aspect to be added to the HSEQ AP in the future. Its
challenges might include that companies of different sizes tend to have significant
variation in their levels of use when it comes to online programs and ICT services.
This option for developing HSEQ AP should be investigated at some point. Virtual
hazards should still be considered as everyday risks when conducting business.

Getting the opportunity to visit the Commercial Port of Murmansk and trying to
compare it directly to the Finnish ports was one of the remarkable experiences of
this study. Unfortunately, the language barrier and a tight schedule were not con-
ducive to focussing on the separate fields of HSEQ in general, or HSEQ AP
specifically, in the Commercial Port of Murmansk. Nevertheless, it was a clear
impression that, for example, the local enterprise and safety culture contains a lot of
differences compared to Finland. According to the World Bank (2014), two indices
describing the level of port infrastructure and facilities were given for three
countries of the area: Finland, the Russian Federation and Sweden. The indices
were as follows:

e Logistics performance index in 2012, scores 1-5 (worst ... best): 4.05; 2.58; and
3.85 for Finland, the Russian Federation and Sweden, respectively.

e Quality of port infrastructure in 2013, scores 1-7 (worst ... best): 6.4; 3.9; and
5.8 for Finland, the Russian Federation and Sweden, respectively.
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Perhaps Finnish companies could be used to set an example for Murmansk
regarding how these areas are managed. Maybe this would also spark an interest in
knowledge exchange, which is one of the goals of the Barents Logistics 2 project.
At the national level, wide utilisation of the HSEQ-related auditing or assessing
systems like HSEQ AP could raise the general level of the ports’ management,
facilities and services in a way that could contribute to improved performance and
perceptions in national level surveys like the one from the World Bank (2014).

The Port of Kemi is actually, like many Finnish ports, quite closely and pre-
dominantly tied with the process industry supply network. That is one reason for
supporting the introduction and implementation of HSEQ AP in the Port of Kemi.
Another supporting view might be the one of the entire maritime sector with
shipyards, transport by water (shipping companies) and harbours: the whole cluster
could be one basis for joint developments in the field. For example, Singapore
shipbuilding and ship-repairing is given a very thorough HSE instruction (Work-
place Safety 2009). The Norwegian shipping industry’s safety management per-
formance has been analysed for accelerating developments concerning tankers
(Oltedal 2010). The offshore oil industry might be linked with this possible huge
cluster of synergies. The offshore oil industry has a long tradition of enhancing and
guaranteeing high performance in HSEQ management (Wagenaar et al. 1994;
Kjellen 2000).

On the other hand, it seems that ports are not always so frequently included in
the maritime context. While going through the programme of the Applied Human
Factors and Ergonomics (AHFE) 2014 Conference (which had more than 1,400
participants) (Ahram et al. 2014), one could found 26 maritime-related papers,
mainly in the sub-conference “International Conference on Human Factors in
Transportation.” Furthermore, none of those papers were related to work activities
in ports. Typical topics consisted of issues like onboard navigational systems,
offshore simulator work training and the ergonomic user-interface design of ships.
Probably the most (though indirectly) port-related paper dealt with the handling of
shore-based unmanned ships.

This study comprises an exercise in how HSEQ AP brings good properly scaled
practices of economic, social and environmental sustainability to small and med-
ium-sized companies of the seaport industry (cf, Zink and Fischer 2013; Véyrynen
et al. 2014; Worldsteel 2013).

This study uses the concept of HSEQ. On the other hand, according to
Harms-Ringdahl (2013), the expression Safety, Health, Environment, Production
(SHEP) or HSEP might be equally in use. This study emphasised to promote adding
positive issues to production while simultaneously preventing undesired conse-
quences. So Harms-Ringdahl’s (2013) definition of P (“to prevent problems with
production, quality, etc., and loss of property”) is a good one as well. Qualitative
descriptions of production are not enough. Figures and facts are needed as well
for follow-up, benchmarking and managing in companies. HSEQ AP is able to
provide the maritime sector with quantitative indicators that are needed for
evidence of guaranteeing sustainable progress (Véyrynen et al. 2012, 2014;
Zink and Fischer 2013).
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Multiple management systems (MMS) are closely related to integrated man-
agement systems and standards, and somewhat related to quality award models
(EFQM 2013). The current MMS standard (ISO 2011) describes how to “survive”
better, because in today’s business environment, many organizations incorporate a
number of management systems such as quality, environmental, ICT services and
information security. These organizations want to harmonize and, where possible,
combine the auditing of these systems. Leading business continuity experts wrote a
new standard entitled “Societal security—Business continuity management sys-
tems—Requirements.” This standard provides the best framework for managing
business continuity in an organization, which can become certified by an accredited
certification body (ISO 2012). Its main approach is that business continuity is part
of overall risk management in a company, with areas that overlap with information
security management and IT management.

Regarding future research for the northern seaport industry, maybe it should be
studied whether good criteria could be built by collecting the best features of the
following approaches: ESPO (2012), Brisbane (Health and Safety 2013), and
HSEQ AP. These specific features could provide seaport industry with a sound
basis to be enhanced by and combined with the coming general international
standardised guidelines for occupational health and safety management (ISO 2014).

5 General Conclusion

Seaports can be characterized as specific and quite challenging places to work. They
provide key services. Supply chain competitiveness and effective risk control
actions within whole logistics and supply chain and partner networks, including
well-being at work, are the goals of holistic management in seaports. Well-being
and productivity at work, i.e. high enough quality of working life, is a more and
more crucial factor in all competitive industrial activities. As far as risks, the well-
known ALARP (As Low As Reasonably Practicable) approach has to be applied
and realized in practice as a process of continuous improvement. As far as societies
and citizens are concerned, it is always a question of continuity management by
reliable sea logistics. Many companies with their valuable tangible assets are cus-
tomers of seaport services. Confidence is needed to provide for governmental and
private organisations.

All the above, H(ealth), S(afety), E(nvironment) and Q(uality) belong to the field
of contemporary holistic quality control, assurance and management measures.
Integration of all aspects of quality is a practical, rational, feasible and cost-effective
model.

HSEQ management is for fulfilling both legal and business requirements.
Developments towards balanced sustainability are simultaneously promoted. Key
roles and requirements belong to employers’ responsibilities for ensuring that they
are adequately managing health, safety and environment in the context of holistic
quality management. The Finnish process and manufacturing industry is utilizing
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HSEQ AP to encourage prerequisite actions for guaranteeing success in its value
networks. Both core and assisting partners are contributing and collaborating in
modern seaports. The key operator starts cooperation and coordination with other
employers sharing a workplace. Sharing responsibilities of the many employers and
contractors involved in this industry is an essential and forced feature of this service
industry. This means that communication of combining business and HSEQ issues
is critical.
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Chapter 7

Truck Drivers’ Work Systems
in Environments Other Than
the Cab—A Macro Ergonomics
Development Approach

Arto Reiman, Seppo Viyrynen and Ari Putkonen

Abstract Local and short haul (L/SH) drivers work in various other work envi-
ronments in addition to that of the truck cab, and the safety of these environments
vary widely. In this study, we combined methods from three time perspectives;
accident statistics analyses (past); video observations (present) and scenario
workshops (future) in order to provide new knowledge that can be applied to design
and management process development in the transportation industry. Even though
new technologies have and will emerge to ease drivers’ work, the work that is
performed in environments other than truck cabs still involves tasks that require
physical activities and pose risks of occupational diseases and accidents. Thus,
drivers’ safety at work and work ability issues remain an area that needs continuous,
systemic development. The results inevitably show that in order to successfully
improve L/SH drivers’ work, the relevant stakeholders’ participation and a systemic
approach is crucial.
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1 Introduction

Local and short haul (L/SH) truck drivers work in many different work environ-
ments in addition to that of the truck (see Fig. 1). As well as driving work, tasks
such as loading and unloading cargo are performed frequently during the work shift
(Olson et al. 2009). Different studies estimate that roughly about one-third of the
work in L/SH operations involves driving; the rest of the work shift is spent on
other assignments, carried out somewhere other than in the truck cab (see e.g.
Hanowski et al. 2000). L/SH operations are thus a combination of both static work
postures while driving and manual work assignments, such as loading and
unloading cargo (Wioland 2013). A high prevalence of work-related musculo-
skeletal disorders and high accident rates have both been widely associated with the
L/SH industry (van der Beek 2012; European Agency for Safety and Health at
Work 2010; Miilunpalo and Olkkonen 2013; Shibuya et al. 2010; Smith and
Williams 2014). According to several studies (see e.g. Shibuya et al. 2010; Wioland
2013), the vast majority of occupational accidents occur while performing work
outside the cab.

Work environments in which L/SH work is performed outside the cab include,
for example, the transportation companies’ own terminals or distribution centres,
customers’ premises and yards, public streets and places close to the truck such as
cargo spaces, trailers and tailgate loaders (Olson et al. 2009; Shibuya et al. 2010).
The work that is performed in these environments is manual. Sometimes technical
equipment is used to ease the workload (Keyserling et al. 1999; McClay 2008).
Usually drivers work alone in these work environments, and their safety is not fully

Fig. 1 L/SH work outside the cab is performed manually in several different environments; in this
case in the cargo space, on the tailgate loader on a public street, and finally inside the customer’s
premises
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monitored. In cases of accidents, help is not always quickly available (European
Agency for Safety and Health at Work 2010). L/SH operations are strongly
dependent on the health and wellbeing of the drivers. Huang et al. (2013), for
example, suggest that the way in which a company’s safety climate influences such
lone workers should be studied further.

Additional regular risk factors in Nordic countries that affect employees’ per-
formance are changing environmental conditions, especially in wintertime. Drivers
have to continuously move back and forth during the work shift from warm truck
cabs to cold outdoor work. Changing environmental conditions and activity levels
require continuous thermoregulatory adjustments and cause stress for the employee
(Risikko 2009). Such climatic factors might also be associated with musculoskeletal
symptoms, as pointed out by van der Beek (2012).

The above-mentioned combination of individual drivers, work tasks, work
environments and technologies can be seen as a work system. A work system
comprises a combination of people and technological equipment within a space and
environment, and the interaction of these components within a managed organi-
zation. Some work systems are engaged in transactions with other work systems,
and thus, constitute complex work system entities (Hendrick and Kleiner 2001;
Kleiner 2008; Smith and Carayon-Sainfort 1989). Certain elements of the work
system cause physical, psychosocial and cognitive loading for humans (Carayon
2009). Humans’ physiological and psychological reactions to these loads often have
a detrimental effect, which can reduce individual performance and lead to a greater
propensity for human errors and violations (Kraemer et al. 2009).

Ergonomics aims to optimize work systems, as regards performance and effec-
tiveness, without detriment to health, safety or other wellbeing factors at work.
Different authors (see e.g. Dul and Neumann 2009) have criticized ergonomics as
being typically managed by occupational safety and health (OSH) professionals at
the company level. Very often, the link between OSH and company strategy is
missing. However, according to an international standard of work systems (EN ISO
6385 2004), work system optimization may be evaluated on the basis of three
categories (1) health and wellbeing, (2) safety and (3) performance (the quantity
and quality of production). According to this holistic thinking, occupational risks
threaten both factors of wellbeing and productivity at work (EN ISO 6385 2004;
Dul and Neumann 2009).

Optimal work systems can promote wellbeing and productivity. Microergo-
nomics is a framework that focuses on distinct components in a certain workplace
(Hendrick 2007). Macroergonomics in turn is a systemic and holistic framework for
understanding and improving complex work systems in which different stake-
holders act together (Hendrick 2002). Ergonomics can be applied to companies’
management processes in several different ways and by different stakeholders, if
their benefits are understood. A systemic, macroergonomics view provides one
framework for conceptualizing the complexity of work systems and their interac-
tions. As in modern safety culture research (see e.g. Reiman and Rollenhagen 2014)
human, technological, organizational and cultural factors and their interactions must
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also be understood in practical ergonomics development activities in order to make
them effective.

Participatory ergonomics maybe considered one of the primary approaches to
macroergonomics (Brown 2002). In participatory ergonomics, relevant stakeholders
are invited to participate in problem solving (Kuorinka 1997; Vink et al. 2008). The
European Agency for Safety and Health at Work (2012), Gyi et al. (2013), and
Garcia Acosta and Lange Morales (2008) provide examples of participatory ergo-
nomics interventions in the field of logistics. Often macroergonomics problem-
solving processes also automatically help solve practical microergonomics issues at
work (Kleiner 2006). Safety is a key factor in ergonomics approaches, and, as
pointed out by Morel et al. (2009), must be strongly emphasized in both micro- and
macroergonomics development processes in order to gain holistic results.

This study discusses how participatory ergonomics was utilized in a Finnish
project in which different stakeholders systemically analysed the risks and ergo-
nomic discomforts in L/SH operations. The project contained different micro- and
macroergonomic sub-processes. The main objectives of this study can be presented
as follows:

1. To provide a short review of accident statistics in the Finnish transport industry.
2. To present the findings of the participatory ergonomics approach.
3. To discuss the future scenarios of L/SH drivers’ work in 2020.

2 Study Design and Methods

Both observational and archival studies are needed in order to understand the full
complexity of a natural environment, also when the possibilities for controlled
experiments are limited (Bisantz and Drury 2005). The study employed method-
ological triangulation of accident statistics, video observations and scenario
workshops, covering all three time perspectives of the topic; past (accident archi-
val), present (observations) and future (scenarios), as presented in Fig. 2.

Fig. 2 The three dimensions
of the development process PRESENT:
Video
observations

R

3 Analyses,
b descriptions, FUTURE:

Accident A
statistics evaluations, Probable
evidence, scenarios

Good practices,
Improvements,
Innovations
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This study combines the frameworks of design science and ergonomics. Design
science is a technology-orientated discipline that seeks to improve the human
condition (Hevner and Chatterjee 2010; Jarvinen 2007). In contrast, ergonomics is
—in its premises—a human-centred discipline that focusses on improving work
system design and management (Karwowski 2005). Three different methods and
time perspectives, past, present and the future, (see Fig. 2) were utilized in order to
provide holistic design knowledge for improving work systems in environments
other than the truck cab in L/SH operations.

2.1 Accident Statistics Analyses (Past)

National accident statistics and verbal accident descriptions were retrieved from the
Finnish Federation of Accident Insurance Institution’s (FAII) database. The FAII
database allows restricted access to researchers. An open coding approach (Strauss
and Corbin 1998) was used to summarize and synthesize the accident statistics and
descriptions data. The analysis covered all accidents that occurred to road trans-
portation sector employees somewhere other than in truck cabs, and which were
reported to insurance companies in Finland in 2006.

The accidents were classified into five categories: I. Ascending into or
descending from the truck (including cab, cargo space, tailgate loader, outer body
structures); II. Manual materials handling; III. Fastening and unfastening the load,
IV. Manual installations and refuelling and V. Maintenance. These categories were
based on the physical work activity that had led to the particular accident. Out of a
total of 3,507 accident descriptions, 2,880 contained adequate information for this
study’s purpose.

2.2 Participatory Observations (Present)

Participatory observations of ergonomic discomforts and accident risks at work
were carried out using the video-based observation method VIDAR (Video- och
datorbaserad arbetsanalys in Swedish) (Kadefors and Forsman 2000; Forsman
2008). This method is mainly used for assessing general workload (Takala et al.
2010), and is based on previously recorded video material of an employee per-
forming daily (routine) work. In the analysis sessions, the video material, which can
be hours long, is condensed into a limited number of ergonomic problems at work
(Kadefors and Forsman 2000). As the analysis is performed by humans, the method
is subjective by nature (Forsman 2008).

The researcher followed and filmed the drivers’ work in environments other than
the truck cab during their L/SH operations in late winter 2008. Nineteen profes-
sional short-haul drivers [17 male, two female; average age = 31.5, standard
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deviation (SD) = 9.0 years; average driving years = 8.6 years, SD = 8.0 years]
volunteered to take part in the individual analyses and eight male stakeholders
(three immediate superiors, three industrial safety group members and two
designers from a cargo space manufacturing company) took part in the group
analyses. About 1,500 min of video footage of drivers’ work was recorded and
analysed.

The analysis identified three demanding work situations (see example in Fig. 3);
(1) physical discomfort or (2) psychosocial discomfort, including hazard risks or (3)
a combination of physical and psychosocial discomfort. A report of the recorded
situations could be printed directly after the analysis. This report included a picture
frame of a situation, observations and the frequency of the occurrence of the sit-
uation during a certain period.

In this case, the evaluator (i.e. the driver) identified a physical discomfort that
was related to climbing on to the tailgate loader. Icy and snowy ground was
identified as an additional risk to physical discomfort. According to the driver,
similar work situations occurred four times per hour during the work shift. On the
right of the figure is an additional scale that can be used for assessing the degree of
discomfort of different body parts. This feature was not used in this study.

7 VIDAR 4.1
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Fig. 3 The analysis frame in VIDAR of identified physical discomforts
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2.3 Scenarios (Future)

A scenario workshop was arranged for the relevant stakeholders of the road freight
transportation sector: the National Employers’ Federation of Road Transport, the
Transport Workers’ National Union, the Organization of Transport and Logistics,
the Technology Industry, the Ministry of Social Affairs and Health, the Insurance
Sector, the Finnish Institute of Occupational Health, two national universities, two
companies providing L/SH operations, two companies from the mechanical and
ICT sectors, and funding organizations.

The practical microergonomics issues, in the form of the results of the video
observations and accident statistics analyses, were introduced to the participants
before the workshop. The workshop constituted a mixture of different techniques;
brainstorming and 635 methods (cf. Pahl and Beitz 1988) with multiple phases
including individual-, pair-, and group-based oral and literal approaches. More
generally the approach included aspects of a five-step method (Ulrich and Eppinger
2004), including an external and internal search; the former being linked to par-
ticipation by stakeholders representing, for example, various transport cluster
partners (Lindhult 2008). In the workshop, participants (n = 14) formed future
scenarios of delivery transportations in Finland in 2020. The scenarios dealt with
improvements and new ideas related to technology, work systems, social issues,
businesses, and services.

3 Results

3.1 Accident Statistics in the Transportation Industry (Past)

Figure 4 presents the five categories of accidents (n = 2,880). The vast majority of
the accidents in the transport industry were related to manual material handling
(n = 1,630, 57 %), followed by accidents related to physical activities in manual
installations and refuelling. Manual installations consist of work tasks such as
attaching trailers to the truck, installing cargo space supporters and installing walls
to separate the cargo space.

3.2 Participatory Ergonomics Observations (Present)

The video observation sessions produced a total of 262 identifications of discom-
fort, i.e. demanding work situations. The majority of these (n = 197, 75 % of all
identifications) were found in the individual analysis sessions by the drivers. Nearly
half (n = 97, 47 %) of the identifications made by the drivers were related to
demanding work situations that were performed in customers’ yards and premises
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| Ascending into
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V Maintenance
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Fig. 4 Accidents (n = 2,880) in the Finnish road transport sector in 2006 classified by the physical
specific activity to which they were related

or public places. In the stakeholder group analyses, 76 % of the demanding situ-
ations were related to tasks performed in cargo spaces, on tailgate loaders, in cabs
and in other outer body structures (see Table 1).

The majority of the identifications concerned physical discomfort (149 identi-
fications; 57 %) in different work situations, which occurred when performing tasks
such as moving in and out of the cargo space and during manual handling of
materials. Examples of psychosocial discomfort (113 identifications; 43 %) were
related to factors such as time pressure, risks or obstacles in customers’ premises,
incorrectly functioning tools, and fear of causing damage or loss (to oneself, other
people or material) as a result of one’s own choices and actions.

The results of the video analyses show, interestingly, that the majority of the
different stakeholders’ identified discomforts were related to work performed in
trucks (77 %); especially inside the cargo space or cab, on tailgate loaders or on the

Table 1 Identifications of demanding work situations (n = 262) by work environment in which
they were performed, individual analyses and group analyses

Customers’ yards | Trucks (including Home Total (n)
and premises and | cargo space, tailgate base (n)
public places (n) |loaders, cabs and outer
body structures (1))
Drivers’ analyses 92 (47 %) 75 (38 %) 30 (15 %) | 197 (100 %)
Stakeholders’ analyses | 5 (8 %) 50 (77 %) 10 (15 %) | 65 (100 %)

In total 97 (37 %) 125 (48 %) 40 (15 %) | 262 (100 %)
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outer body structures of the truck. However, in the drivers’ analyses, only 38 % of
the identified discomforts were related to such work environments. These results
should be reviewed rather cautiously, as the subject population in the stakeholder
group is rather small and includes cargo space designers.

3.3 Scenarios Concerning L/SH Truck Drivers’ Work
in 2020 (Future)

The accident statistics analyses and participatory ergonomics observation results
served as background microergonomics information for the future scenarios
workshop that was arranged for relevant stakeholders. They worked together in
order to obtain a systemic, holistic picture in order to understand and improve the
complex work system in question.

The workshop results were divided into four main categories: strategic, national
and international trends; companies; technologies and tools; and drivers, as pre-
sented in Fig. 5.

/ DRIVERS \

Lack of skilled and healthy drivers
TECHNOLOGIES AND TOOLS Workforce is ageing
- Same vehicles used (many - More women drivers
vehicles are old: used for 15 Multicultural work communities
years on average)Manual Work ability
tools still needed Real time follow-up of work ability
- Unobstructed loading and issues
unloading work New cooperation practices with

environments occupational health services

- New assistive ICT - EU directive on drivers’ training
technologies inside the cabs - Service knowhow required
and within the cargo (e.g. \ /
RFID

- Usability of new technologies

Delivery / \
transportations in

COMPANIES
- Customer-orientated

/ \ service processes
STRATEGIC, NATIONAL AND Macroergonomics and
INTERNATIONAL TRENDS

- ) holistic development

- Curren'tly therg area fgw main ngtlonal processes

actors in t_he fleld_m Finland — YYI|| there Focus on distribution or

be more, international competition? collection routes or both?
- Environmental challenges for

sustainable transportation \ /
- Specialization, outsourcing and

subcontracting or holistic service

processes by certain transportation
companies

KHow will smaller companies survive?/

Fig. 5 Summary of future scenarios provided by focus group session

Finland in 2020
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4 Discussion

The results of this study show, as expected, that L/SH drivers’ work contains
various risks of accidents and musculoskeletal disorders. However, they also show
how the participatory approach can be utilized to find system-level development
possibilities for the future.

According to the statistics analysis, over half of the accidents in the industry
occur while the driver is performing tasks related to manual material handling, such
as handling cargo and lifting or carrying different objects. The types of accidents in
manual material handling tasks are rather mixed and may typically include slips,
trips and falls or sudden overexertion or straining while carrying objects. The
results of this study provide in-depth knowledge on accident risks and strengthen
existing knowledge on the subject (see e.g. McClay 2008; Olson et al. 2009;
Shibuya et al. 2010).

Regardless of the location in which the work is performed, employers are
responsible for ensuring safe working conditions for their employees. Several kinds
of risks exist in the work environments in which drivers perform work outside the
cab. A majority of these are regular threats that can be responded to in a systemic
manner. Nonetheless, as noted by Westrum (2006), irregular threats and unexam-
pled events may also occur in work. Hollnagel (2008) emphasizes companies’ and
individuals ability to react to these changes; i.e. their resilience. In practice, in cases
such as L/SH operations, in which employers have only restricted possibilities to
supervise employees at work, they usually place their trust in the employees’ ability
to perform work safely in every oncoming situation, as Hale and Borys (2013) point
out. As well as drivers’ own personal skills, abilities and attitudes towards safety,
organizational processes and safety culture must also be emphasized and developed
continuously.

The video observation processes and subject population sizes, and the outcomes
from different perspectives have been analysed in depth and discussed more pro-
foundly earlier by Reiman (2013) in his Ph.D. thesis. The results of both Reiman
(2013) and this study inevitably show that improving L/SH drivers’ work in
environments other than truck cabs requires the participation and continuous
cooperation of the relevant stakeholders, through strategic short-term and long-term
goals.

The development work in the L/SH sector should move from partial optimiza-
tion towards global impacts, and system-level development processes. Sustain-
ability is also an issue to consider in the field of logistics. Considerable actions and
steps towards sustainability have been taken both nationally and internationally.
Nonetheless, as emphasized by Black (2010) and Schiller et al. (2010), current
transportation systems can still be considered non-sustainable. Zink and Fischer
(2013) point out that ergonomics is one framework for improving sustainability
from the human perspective. A premise in ergonomics is that employees can per-
form their work using safe work equipment in a safe work environment. A study by
Shevtshenko et al. (2012) simplifies how sustainable design and service-orientated
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products that meet end-users’ requirements, as in their case, fork lift trucks, both
improve human performance and lead to lower lifetime costs than when the work is
performed using conventionally designed products. Work environment and work
equipment design issues need to be considered more carefully, as women are
increasingly being employed as truck drivers. In this sense, Grandjean (1988) notes
that anthropometric body size dimensions, which vary widely between individuals,
between the two sexes and different races, and also between younger and older
people, are important factors to be acknowledged in the trucking industry.

As Wioland (2013) points out, road transportation is one essential part of the
economic performance of a country. Nonetheless, even though L/SH operations
comprise the largest segment of the trucking industry (see e.g. Hanowski 2000) it
can be roughly agreed that in Finland it lacks a holistic innovation system. This is
mainly due to the size of the companies, but also to a lack of communication and
cooperation in the value chain. The goal in the future is to find and connect strategic
cooperation processes in the L/SH sector. Public authorities must be included in
these processes, as they enable system-level innovations in addition to linear and
often isolated product, service and process development activities by single com-
panies. The underlying idea is that the future of competitive advantage is in
structures and systems, bringing together manufacturers, suppliers, importers,
transport operators, marketers, retailers, customers and other stakeholders. This
development requires a holistic, resilient perspective.

The 2020 scenarios illustrated a future world in which technology enables a
number of new things. It will be possible to measure drivers’ health and perfor-
mance if necessary; anywhere and anytime. User-driven information systems will
provide information and advice for drivers on their work and even anticipate
changes in circumstances (for example, possible distractions). A competent, trained
driver will be assisted by a “virtual assistant” as part of the interactive transport
operations control system. The control system will be able to instruct, for example,
how to act at a particular loading or unloading place at the moment the driver
arrives. This will be possible because different system operators can communicate
with and understand each other. This system will reduce waiting times and provide
high- quality service to the service chain for all parties involved. However, despite
these different intelligent aids and tools being possibly available, the work will still
contain physical activities. Thus drivers’ health and work ability will remain an area
in which to continue development work.

5 Conclusions

L/SH operations contain various work tasks that are performed by drivers in many
work environments other than the truck cab. The systemic three time perspective
approach (past, present and future) shows that the quality of the work environment
depends on many stakeholders’ actions, on both the micro- and macroergonomic
level. Current design and management processes lack cooperation and
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communication practices. Thus, single transportation companies have only restricted
possibilities for holistic work system management in the different work environ-
ments in which the work is performed. Although future scenarios suggest that new
technologies will be available to ease L/SH operations, tasks will still require
physical work on the part of the driver. Video analyses provide important, in-depth
information on such work tasks. Illustrative video analyses, combined with concrete
statistical analyses of the expenses of adverse health outcomes, can be utilized to
justify the needs for micro- and macroergonomic improvements at the company
level, and furthermore in strategic system-level issues, at the broader, macroergo-
nomic stakeholder level.
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Chapter 8

Fatal Non-driving Accidents in Road
Transport of Hazardous Liquids: Cases
with Review on Finnish Procedure

for Investigating Serious Accidents Within
Work System

Henri Jounila and Arto Reiman

Abstract The aim of this study was to review the Finnish investigation procedure
for fatal accidents and to analyse four actual fatal accidents related to the transport
of hazardous liquids, especially to service operations after the unloading phase.
Content analysis was applied to identify the accident factors from the investigation
reports. The accident factors were classified into two main classes, in which the
factors related to safety culture and safety attitudes were discussed. The accident
factors were also considered according to five elements of the work system model.
Finally, as in the Finnish investigation procedure, the prevention measures of
accidents were presented in condensed form.

1 Introduction

In Finland, fatal workplace accidents have declined in recent years. This can be
considered relatively good, as fatal accident figures for Finland have previously
been one of the lowest in country comparisons (see e.g., European Commission
2006; Health and Safety Executive 2014; Takala 1999). According to the pre-
liminary estimate of the Federation of Accident Insurance Institutions (FAII), in
Finland 20 workers died in workplace accidents in 2013 (Federation of Accident
Insurance Institutions 2014b), while the figures in 2011 and 2012 were 28 and 26,
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respectively (Federation of Accident Insurance Institutions 2013). For example,
when the risk of death at work is discussed in the literature, the riskiest industry was
that of transportation and storage in 2011 (Official Statistics of Finland [OSF]:
Occupational accident statistics 2011).

Transport workers run up against numerous risks on the job. For example,
physical work factors, such as painful positions, carrying or moving heavy loads,
noise, vibration and high or low temperatures are a large part of numerous transport
workers’ workday. In addition, lack of sufficient training and work organisational
factors such as repetitive work and non-standard working hours are common in the
transport sector. Transport workers may also be exposed to dangerous chemicals in
various service, maintenance and cleaning tasks (European Agency for Safety and
Health at Work 2011c). According to studies related to truck drivers, many of the
above-mentioned risk factors are also present in their work (see e.g., Okunribido
2006; Reiman et al. 2014). Various studies have paid special attention to non-traffic
occupational risk factors or accidents. Reiman et al. (2014) identified both physical
and psychosocial discomforts and risks associated with delivery truck drivers’ work
outside their cabs, while falls from heights were the main accident type in the truck
drivers’ loading and unloading work in Shibuya’s et al. (2010) study.

Today, when we consider accidents at work, the terms safety culture and safety
attitudes often emerge. The definition of safety culture has been examined in several
studies, which demonstrate that the safety culture concept was born after the
Chernobyl accident (Cooper 2000; European Agency for Safety and Health at Work
2011b; Reiman and Rollenhagen 2014; Ruuhilehto and Vilppola 2000). After that
accident, the International Nuclear Safety Advisory Group defined the safety cul-
ture concept and emphasised in their definition an important role for organisations
and individuals in safety issues (INSAG 1991, p. 1):

Safety culture is that assembly of characteristics and attitudes in organizations and indi-
viduals which establishes that, as an overriding priority, nuclear plant safety issues receive
the attention warranted by their significance.

In Reiman and Rollenhagen’s (2014) study of the literature on the concept of safety
culture, they found that behaviour, values, attitudes and beliefs were typically
discussed. In particular, safety attitudes and their significance as a part of the safety
culture appear in many research articles (see e.g., Cheyne et al. 2002; Harvey et al.
2001). Poor safety attitudes and safety culture (or safety climate) have been proved
to play a considerable role in discussions of accidents at work (see e.g., Gillen et al.
2002; Zohar 2000). However, Reiman and Rollenhagen (2014) note that safety
culture is only the starting point of the accident investigation, and that the inves-
tigation should not end at that point.

In the accident investigation, several accident factors are generally found; at both
the organisation level and the individual level (see e.g., Jounila and Reiman 2012;
Tihinen and Ijds 2010). Cantor (2008) states that there has been increased interest in
the research of the accident factors contributing to workplace accidents. It is
important that the investigation is not finished when immediate accident factors
have been found; rather, the investigation should continue until the root causes are
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Technology and
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Tools
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Fig. 1 The work system model (modified from Smith and Carayon-Sainfort 1989; Carayon 2009)

found. Both the immediate causes of the accident and the underlying causes must be
considered (Kletz 1994). The accident factors and other results discovered in the
accident investigation have to be entered into the investigation report, through
which the investigation information can be distributed to workplaces and workers
doing similar work. Lind (2009) also states that the accident reports include
essential information on the accidents and suggest how these accidents can be
avoided in the future, but companies do not utilise the reports to a sufficient extent.
All work communities should have to learn about the accidents. The employer shall
ensure that all elements of the work are in order, and that the employees can work
safely and healthily every day.

The work system model (Fig. 1) is one way to describe the elements of work as a
whole. One focus is a person, or worker, who produces wanted results. The
elements include interaction between each other. In addition to a person, other
elements of the work system model are tasks, technology and tools, organisation
and environment. When a person is working on his/her tasks, he/she needs certain
tools (technology) and works in some organisation and physical environment.
When a change occurs in one part of the model, it also causes changes in other
elements of the model (Carayon 2009). Finding “the equilibrium” is very chal-
lenging. The complexity of the work system model has been examined in various
articles (see Autio et al. 2011; Carayon 2009; Carayon and Smith 2000); it has
been, for example, stated that a work system produces psychosocial, cognitive and
physical loads, which lead, in best-case scenarios, to positive outcomes, such as
workers’ safety and well-being at work (Carayon 2009). The work system model
could be utilised in accident investigation processes to provide more in-depth data
of the factors leading to the accident.
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1.1 Finnish Procedure for Investigating Fatal Accidents
at Work

According to the Finnish legislation, all insurance companies concerning the stat-
utory accident insurance have to be members of the FAII. These companies are
under an obligation to keep statistics on work accidents and to give out required
information for maintaining national statistics. One of FAII’s tasks is to investigate
fatal accidents where an employed person die performing his/her working tasks in
workplace (Témasson et al. 2011). The fatal accident at work investigation report
(TOT report) is produced on the basis of the investigation.

In addition to the FAII, police and, for example, occupational safety authorities
carry out their own investigation about the fatal accidents (Fig. 2). FAII’s TOT Board
decides, according to their criteria, which fatal cases will be taken under investiga-
tion. The criteria are, for example, seriousness of the accident and frequency of
similar accident. When it has been decided to investigate a certain case, the FAII
expert is appointed to manage the investigation. He also acts as a secretary of the
TOT investigation team (Federation of Accident Insurance Institutions 2012a).

FATAL CASE

+

Police
P
Authorities
- Regional State Administrative
Federation of Accident Agencies (AVI)
Insurance Institutions (FAII): - Finnish Safety and Chemicals
TOT investigation Agency (TUKES)
- Radiation and Nuclear Safety
Authority (STUK)
4 )
TOT investigation team (representatives from)
e FAII (leader/secretary)
¢ The insurance company of casualty’s employer
¢ Workers’ union
¢ Employers’ federation Coupatily i
a casualty
* if necessary other experts:
e Technical experts
e Safety management experts
* Researchers...
- J

Fig. 2 Outline of the institutions that participate in the investigation of fatal accidents in Finland
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The TOT investigation team is comprised of the required number of members.
They have to have relevant experience in the field of the case in question, the
working environment and the working practices. The team is comprised of experts
from the insurance company, workers’ union and employers’ federation. In addi-
tion, the team might need technical and safety management experts, depending on
the case (Fig. 1) (Federation of Accident Insurance Institutions 2012b).

During the early stages of investigation, the nominated investigation team strives
to visit the accident site as soon as possible. Initial data (obtained from the victim’s
company, police and occupational safety authorities) is supplemented by discussions
with those present at the time of the accident and the company’s representatives. If
necessary, the investigation team can request an expert opinion on the technical
details, from some outside organisation.

The first versions of the TOT investigation report are drawn up on the basis of
the gathered material and information (Fig. 3). The report is reviewed in the
meetings of the investigation team and through information and communication
technology (ICT). Finally, when the working group’s last comments and corrective
actions have been entered, the group accepts their own version of the written report.
After this, the TOT investigation report will go to FAII’s TOT Board for approval.
When possible amendments and additions have been entered, the report is

TOT investigation team: meetings and writing of the report

Investigation material from
Visits in the accident area police and occupa'tional
and the casualty’s company safety authorities
Data collected by the Preliminary TOT
casualty’s company 1 investigation report
Data collected by
other experts Revisions and improvements
Proposal for final TOT investigation report
Final TOT investigation report accepted by TOT Board
(with possible improvements)

A J

Fig. 3 Progress of TOT investigation
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1. TAUSTA

Fig. 4 The generic structure of the investigation report: the cover, text chapters with pictures and
the course of events figure (the figure has been created from the TOT investigation report; see TOT
11/11 2012)

published and is available for utilisation by all working communities and by other
people who are interested in the fatal accident in question. All investigated TOT
cases are published in PDF format on the Internet at www.tvl.fi/totti.

The TOT investigation report consists of three main chapters (Fig. 4). The first
chapter is the ‘Background’, where the background issues related to the fatal
accident are reviewed, including the course of events from normal working to the
moment of the accident, as well as the victim’s work experience and other things
that are considered necessary for understanding the events. The second chapter is
the ‘Factors of accident’. In it, the main factors of the accident are divided beneath
their own subtitle, and each of the factors is briefly reviewed. The third chapter
addresses the prevention of similar work accidents. It also consists of subtitles, each
of which concerns particular prevention measure.

The report contains, in addition to the above-mentioned text chapters, a cover
page with the case number and year of the accident, the report title, the abstract, the
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picture, and the caption. The report concludes with the table of ESAW codes of the
case (see e.g., European Statistics on Accidents at Work 2012), the figures that
illustrate the course of events, and the factors of the fatal accident.

2 Objectives

This study was made after the so-called theme investigation, in which the inves-
tigation team studied a fatal case which had occurred in 2011. In addition to that
case, the investigation team analysed three cases which had occurred previously
between the years 1993 and 2008 (Federation of Accident Insurance Institutions
2014a). Each of these three cases had been investigated previously, and a ‘Fatal
accident at work Investigation report’ had been written for each of them. All of
these four cases were synthesised by the TOT investigation team, which then
produced the ‘“Theme investigation report’. In the report, the theme was the fatal
accidents in service operations of the tanker after the unloading phase of hazardous
liquids (especially during or after the washing phase of tanks).

After the theme investigation, the first part of a further study was carried out by
Jounila and Reiman (2012). The main goal of that study was to find out whether
there were any similar features between the investigated accidents. The main
emphasis was on the factors that led to the fatal accidents. A few findings emerged
and these will be taken into account in applicable parts in this study.

This study was carried out because deeper information was needed about the
fatal cases, especially information about the factors related to the safety attitudes
and safety culture of the organisations. This information might be utilised in safety
management of transport companies as well as on the other side of the supply chain,
such as in the decision making of purchasing enterprises which buy transport
services. Many other investigation teams in Finland have carried out theme
investigations of other areas, for example, areas related to transferable ladders. Thus
it is highly significant to gain experimental information about the used method.

In summary, two aims were set for this study:

e Aim 1: to study safety attitude- and safety culture-related factors that have
contributed to the accidents in the cases

e Aim 2: to study in the work system framework all the accident factors that were
found in the examination

3 Methods

This study consisted of the following parts (Fig. 5):

e exploration of existing theory, including journal articles and other relevant
literature
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VR

Applying Content
analysis & Work Results
system model

N

Pre- Exploring
understanding theory

Fig. 5 The research process

e the review of the Finnish TOT investigation method, based on the personal
experiences of the TOT investigation team, long-time utilisation of TOT
investigation reports in university teaching, participation in several expert lec-
tures, and exploration of the TOT investigation reports and other available
documents and information on the Internet

e study of four fatal cases related to transport of hazardous liquids in Finland,
applying content analysis and work system framework (more at the end of this
chapter)

In this study, four existing ‘fatal accident at work investigation reports’ were
used. These are generally available on the Internet by FAII (Federation of Accident
Insurance Institutions 2014a). All these four documents are related to transportation
of hazardous liquids, and to work tasks which have been carried out after the
unloading operation.

In analysing the TOT investigation reports, content analysis was applied (Tuomi
and Sarajirvi 2009) and a work system framework was set up (see Introduction).
The study is qualitative in nature, but it also incorporates quantitative features.
Various steps were conducted based on the analysis method, the contents of the
TOT investigation method and the aims of this study:

1. compilation of material (TOT investigation reports)

2. in-depth reading of the reports (previous examination of the reports facilitated
this phase)

3. in pursuit of text reading, reflection on the text and preliminary coding (word(s),
concept or clauses) and preliminary creation of the classification units (previous
experience was utilised in the creation of the classes)

4. final coding and final selection of classification units

5. separation of the classes related to safety attitudes and safety culture into their
own groups

6. placement of classes into the work system model

7. discussion and conclusions
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4 Results

In this study, several accident factors (classes) were identified (see Table 1). The
factors were separated into two main groups: (1) basic information and (2) infor-
mation related to safety attitudes and safety cultures. The first one included 11
classes and the latter one 8 classes. Three drivers and one cleaning company’s
mechanic died in these four accidents at work. Two victims worked on the tank and
two inside the tank. Two workers’ cause of death (affected factor) was toxic
vapours of raw turpentine and the other two lack of oxygen (for more details, see
more Table 1 and the investigation reports) inside the tank. The time of day was, in
three cases, probably in the evening, whereas in one case the time is not clear from
the investigation report. The rest of the basic information classes created are in the
Table 1.

Another main group is comprised of the information related to safety attitudes
and safety culture. The work experience of victims was mainly considered suffi-
cient. Instead, there were serious deficiencies in the use of personal protective
equipment (PPE). Respirators were not in use; there were not available at all or they
were improper for the working conditions in which workers used them. Other
workers noticed the possible accident quite soon in two cases and after a while in
one accident (when they returned from the break room). One driver was working
alone.

Received training, job orientation and instructions differed very widely among
the victims. Many good practices were identified, but there were a lot of improvable
subjects in these areas (see details in Table 1). In all cases, some improper actions
were identified; for example, respirators were not used and the tanks were washed
in incorrect places. In at least two cases, there was some confusion between the
organisations; they had not explicitly agreed on unloading and washing, supervision
and responsibilities, or information was not communicated. Supervision of work
was inadequate in most cases and some confusion between organisations was also
identified.

The accident factors were grouped according to five elements of the work system
model (Fig. 6). The original aim was to place each of accident factors only under
one element; that is to say, the factor best suited under that element. Only two
factors had to be placed in two elements: ‘specially mentioned improper actions’
was placed in the task and the person elements and ‘training, job orientation,
instructions etc.” was placed in the person and the organisation elements. It was not
possible to place them in one element when they belonged clearly and equally in
two elements. The environment element included only basic information (see
Table 1); the factors related to chemicals were also placed in the environment
element. As expected, the person and the organisation elements received most
factors related to safety attitudes and safety culture while the technology and tools
element received one less.
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Fig. 6 The accident factors (see also Table 1) in the work system model. Information related to
safety attitudes and safety culture is in boldface

5 Discussion

Several accident factors were identified from the investigation reports discussed.
Most of the factors were connected to safety culture and safety attitudes one way or
the other, but still part of the factors were eliminated; only a connection that clearly
occurred enabled entry into this category, and the others were transferred to ‘basic
information’. On the basis of the investigation reports, it is clear that special
attention should be paid to the use of personal protective equipment in tank-
cleaning tasks. Employers have to supervise the use of PPEs as well as all other
work. In addition to the use of PPE, a few other issues were identified, related very
clearly to safety attitudes (and safety culture): for example, washing rules were not
obeyed and the verifying worker did not monitor outside the tank. Supervision of
work and emphasising safety working conditions are employers’ continuous work.
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They must require and monitor the following the rules. Another worker can verify
safety, working as a twosome. That is especially important if the insides of the tanks
are being worked on.

As mentioned earlier, received training, job orientation, instructions, etc. varied
among the workers, at least on the basis of the investigation reports. However, it is
good to notice that these accidents occurred between the years 1993 and 2011, and
therefore a lot of improvements have been made on these issues in work com-
munities and society during these years. This can be also noted in Table 1, where
information is clearly less available in the oldest cases. In any event, improvements
could have been made in all cases in relation to the above-mentioned issues. As an
example of this area, the Driver’s manual was issued in a company in Finland
(European Agency for Safety and Health at Work 2011a). The manual includes
important information for company’s drivers, such as responsibilities and safety
matters at work and harmful and dangerous substances. The Driver’s manual has
also been utilised for the educational and job orientation purposes of the drivers.

Today, numerous different organisations are connected with many single work
tasks. As one example, a driver of the subcontracting company picks up the load
from the one mill site and transports it to the other one. After this, he takes the
containers to the tank-cleaning company. In this case, the supply chain already
includes five organisations: the actual transportation company and its subcontractor,
two mills and the tank-cleaning company. It is extremely important that the con-
tracts between these companies are made explicit and that information flows
between organisations. Special attention must be paid to the supervision of work
and to responsibilities.

The organisation has a very important role in the work system as a factor
contributing to safety (see Autio et al. 2011). The organisation, most often the
employer, provides work tasks and is therefore responsible for ensuring that
employees are able to do their jobs safely and healthily. The employer is required to
assess the risks of the work and to supervise employees’ work. The organisation is
also responsible for the fact that things are going on between organisations. Another
significant factor in the work system is the person (see Autio et al. 2011), the
worker, who must follow the instructions. The employee must have sufficient
experience of the work and the dangers of the work. The organisation shall ensure
that the employee has sufficient competence, and that every worker receives a
comprehensive job orientation and instructions for work.

Content analysis was utilised in this research, which proved usable in this kind
of study. The method enables processing material (the fatal investigation reports)
comprehensively and in depth. The work system framework seems to be suitable
for studies of a various kinds related to work. The accident factors were able to be
placed in the elements of the work system model, but some difficulties occurred.
Many of the accident factors, for example, could have been placed in various
elements. However, the original plan was to place one accident factor in only one
element; mainly, this was fulfilled. One significant addition to this study would
have been to consider more explicitly the interrelationship of the accident factor for
all five elements. It is clear that the number of investigation reports was limited, but
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[ Prevention measures of similar work accidents ]

X

Ensuring the safety of working conditions at
shared workplace

comprehensive risk assessment process
ensuring competence

generic and detailed instructions; for example,
specific risks of the work and the area

the supervision of the work

ensuring information

use of the personal protective equipment
updating the rescue plan, training rescue
operations and first aid skills

X X X

Generic
tank

X X X X

[ Prevention measures of similar work accidents )

X area safety training
X local assistant who knows the mill site, video
surveillance
X risk information included in documents and
visible positions; for example, lid of the tank .
x risk assessment of going into the tank and onto Specific
the tank, and other alternatives tank
x Tank ventilation and measurements of working
conditions (tank)
x another worker outside the tank to verify safety
X use of external cleaning company (esp. safety
issues audited)

Fig. 7 Some generic and specific prevention measures of accidents compiled from the
investigation reports, with a few additions. There are details and more prevention measures of
accident in the investigation reports (Federation of Accident Insurance Institutions 2014a). It
should be remembered that the risks of the prevention measures also have to be assessed separately
in each work environment

more accident reports were not available in this area. Thus the generalisation of the
results has to be done carefully. In future, the method used could be repeated with
the broader material.

6 Conclusions

One of the most significant aims of the TOT investigation system is to inform work
communities about the fatal accidents. The investigation report provides the
important information for work places that operate in the same area or do the same
kind of work as done in the investigated case. Thus the investigation and produced
report aim for the prevention of similar work accidents. Therefore, it was important
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to compile the most significant prevention measures from these four investigation
reports. In Fig. 7, the prevention measures have been presented as condensed. The
Figure can be utilised in training, job orientation, instructions and so on. It is also
suitable for tank work on applicable parts. It should be remembered that the risk
assessment has to be performed for all work in those working conditions and
working environments where the work tasks are performed. The risks of the pre-
vention measures have also to be assessed separately in each work environment and
in various working conditions.
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Chapter 9

The Total Risk of Lost-Time Accidents
for Personnel of Two Large Employers
in Finland

All Accidents Affecting Work: Home and
Leisure, Commuting, and Work Injuries
as Causes of Absence

Liisa Yrjamé-Huikuri and Seppo Viyrynen

Abstract This chapter presents a new kind of comprehensive data on all injurious
accidents (10 years timespan) involving employees (N = 13,000) of two large
workplaces in Finland. The main aim of this study was to clarify and assess the
significance of risks among employees in different lost-time injury (LTI) accident
categories, which were accidents at work, at home and during leisure time as well as
when commuting to/from the job. Therefore, it was possible to reveal the total risk
based on both frequency and absence time figures related to accidents. As far as the
studied cases (a metal processing mill and a municipality) are concerned, home and
leisure-time accidents appeared to be the most numerous category. Preliminary
analysis of the metal processing case seemed to show that blue-collar employees
have more numerous accidents of leisure in the same way they do have more
numerous accidents at workplace, compared with white-collar employees.
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1 Introduction

According to one conclusion (Ridsdanen 2007), Finland represented the average rate
in the EU as far as the incidence of accidents at work in 1994-1999. When all
Nordic countries were compared during the same period, Sweden showed the
lowest rates and Norway the highest, while Denmark and Finland were in between
(Réasédnen 2007).

As a whole, the Finnish Ministry of Social Affairs and Health concludes that the
number of occupational accidents has clearly decreased during the last 20 years
(Ministry of Social Affairs and Health 2005). The most problematic branches of
industry have been manufacturing, buildings (construction), transport and the
municipal sector (Résénen 2007; The Federation of Accident Insurance Institutions
2007).

One of the key areas of development in Finland during the last years has been
inter-organizational safety. Many employees often work at different so-called
shared workplaces, and therefore, safety independent of the place where employees
are, at each particular time, has been a goal (Vayrynen et al. 2008). But, how is the
level of safety guaranteed when employees are not at any workplace? How are their
safety aspects dealt with when we consider activities when commuting to/from the
workplace and during leisure time and at home?

A nationwide interview survey (a statistically representative sample of 7,193
adult citizens) is a general source for finding out how people are involved in an
accident or violence in Finland (Haikonen and Lounamaa 2010; Kansallinen
uhritutkimus 2007). The different categories of accidents include: traffic, work,
home, physical exercise, other accident (and violence). Finnish national official
statistics concern mainly accidents at work (employed people, wage and salary
earners) and traffic accidents, i.e. accident types covered by the obligatory insurance
system. The question arises of what is the so-called total accident safety of Finns
belonging to the personnel of typical workplaces. The nationwide official records
do not show this. What types of accidents other than work-related ones happen to
employed people, to what extent do they occur and what are their consequences?
The survey mentioned earlier showed and analysed the diversity of categories of
accidents in the Finnish adult population, generally.

The Swiss Council for Accident Prevention has also collected some detailed
statistics (Sommer et al. 2007). The statistics cover all road, sports, household and
leisure accidents among the resident Swiss population in 2003. One third were
injured during sporting activities and almost 60 % of injuries happened at home and
during leisure time.

It has been said by some companies that off-the-job safety is as important as on-
the-job safety (Mottel et al. 1995); nevertheless, most work communities have not
embraced that theory yet. On the other hand, e.g. sporting activities promote health
but still incur losses for the national economy by way of sports accidents (Sommer
et al. 2007). Accidents, happening at work or at home, create costs for employers
also. Analysis has shown that off-the-job accidents are even more costly than
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lost-time on-the-job injuries, therefore it can be said that home and leisure safety
would be good business also (Mottel et al. 1995).

An initiative of a metal processing mill, followed by interest of a big munici-
pality provided an opportunity to take a comprehensive look at the ‘total safety’ of a
sample of two large workplaces in Finland, with each of them having many
thousands of employees.

2 Objectives

This study aimed to introduce in detail two representative cases by compiling
statistics on all the accident data of personnel at a metal processing mill and a
municipality, including work, commuting and home and leisure accidents (HLA).
The amounts and proportions of accidents by each category, based on the total
material and separately for the metal processing and municipality cases, are pre-
sented. Length of disability—during which an employee normally is absent from
work—per accident and as total cumulative lost working time are analysed by
category, based on the total material and separately for the metal processing and
municipality.

3 Methods and Materials

The accident categories selected for this study were accidents at work (place) (AW),
commuting accidents (CA), and HLA. At companies and public sector workplaces,
like municipalities, AW and CA have to be registered and followed up on for legal
and insurance reasons. Statistics on HLA are most often quite difficult to compile.
In all, in the metal processing and municipality, solutions to this problem were
found, though they both had a different solution. Occupational safety, accident
insurance, and occupational health care functions were the contexts through which
HLA data could be obtained for study purposes. The metal processing is different in
that that the mill has for years utilised HLA as a routine because the mill has a
special insurance system that includes HLA (Qvist et al. 2004; Qvist and Véyrynen
2005). Access to this kind of data is rarely possible at many workplaces. In practice,
the results will hopefully provide inspiration and information on a more holistic
safety culture and handling of accident risks in companies and at other workplaces
as well as in society as a whole.

The metal processing and municipality comprise a total of around 11,800
injurious accidents, and the years covered by the data were, respectively,
2001-2013 and 2003-2011 (Qvist et al. 2004; Yrjadmi and Ollanketo 2007; Yrjadma
and Viyrynen 2006). The variables and their classifications were typically used in
the occupational accident statistics, like length of disability (Kjellen 2000; The
Federation of Accident Insurance Institutions 2007; The Statistics Finland 2007).
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The length of disability, days of absence from work, describes the seriousness of
the accident. A lost-time injury (LTI) was defined as an injury that causes at least
one entire day to be lost from work. Some results also were analysed by using the
LTI rate and Chi-square statistic.

The total number of employees in the two cases amounted to approximately
13,000. For an analysis, the employees of the metal processing were divided to the
categories of production workers (blue-collar employees) and supervisors (white-
collar employees). To facilitate comparison, the following data were also gathered:

e National level of AW and CA based on figures and variables of all injurious
wage earners; accidents that happened and were reported to insurance compa-
nies within the Finnish industry and other workplaces during the corresponding
years (The Federation of Accident Insurance Institutions 2007; The Statistics
Finland 2007).

e A national survey could also be utilised (Kansallinen uhritutkimus 2007;
Haikonen and Lounamaa 2010).

4 Results

Figures 1, 2, 3 and Table 1 show the basic results of metal processing by year, and
accident category. Figures 4, 5 and Table 2 show the basic results of municipality.
The remaining tables show more detailed analysis of metal processing.

If a rough estimation is made of how employees use their time in the same
categories, a comparison can be made as to which activity category is most haz-
ardous if incidence of injurious accidents is the comparison criterion. Employees
are assumed to work 8 h/day, 5 days/week, 47 weeks/year on average. Every day

ALL ACCIDENTS
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Fig. 1 The number of different accident types of metal processing by the year. The number of
employees was 3,260 on average
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Absence days on average per year
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Fig. 3 Average absence days per one accident caused by different accident categories of metal

processing, years 2001-2013

Table 1 Accidents of personnel and average absence time due to accidents (per one accident),
including records from the years 2012-2013 of metal processing

Category of accidents of employees Data concerning accident categories during each
one absence day or more year

Naccident Proportion Average

(%) absence time,
days

2012|2013 |2012 [2013 |2012 |2013
AW 50 54 13 16 14 12
CA 21 12 5 3 14 15
HLA 317 278 82 81 12 12
Total 388 344 100 100

The number of employees was 3,119 and 3,006, respectively

she/he sleeps 8 h. Every workday she/he needs to spend 1 hour commuting to and
from the workplace. She/he uses the rest of her/his time for various home and
leisure-time activities. The calculation leads to the following time-shares per each
time category: workplace, 32 %; commuting to/from the workplace, 4 %; home and
leisure-time activities, 64 %.

The LTI rate was estimated as the number of lost-time injurious accidents in
various daily activities for people who are employed in a metal company (metal
processing). The accidents of the last 10 years, from 2004 to 2013, were included.
The base for the rate was one million hours of work (or commuting, or home and
leisure):
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Fig. 4 Number of different accident types of municipality by the year (WA, HLA One or more sick
leave days, CA Three or more sick leave days). The number of employees was 9,620 on average
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different accident categories, — WA
of municipality, years 35 oA
2003-2011 (CA includes 30
cases with three absence days HLA
or more =
) 5 25
5
S 20
P4
15
10
5

0
2003 2004 2005 2006 2007 2008 2009 2010 2011

e LTI rate for WA (work place): 15.8
e LTI rate for CA (commuting): 24.3
e LTI rate for HLA (home and leisure): 25.6

Another way for comparing the accidental injury risk in activities during an
average day the time-shares of main activities are known for an average employee.
Contingency tables were collected, analysed and tested using the Chi-square sta-
tistic. For those data, the current years 2009-2013 were chosen from the metal
processing company.

All accident categories were compared in a paired fashion. The contingency tables
(cross tabulation), tables in a matrix format that displays the frequency distribution of
the variables, were the following (Tables 3, 4 and 5). The analyses show that in the
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Table 2 Accidents of personnel and average absence time due to accidents (per one accident),
including records from the years 2010-2011 of municipality

Category of accidents of employees Data concerning accident categories during each year
One absence day or more Naccident Proportion Average
(%) absence time,
days

2010 2011 2010 2011 2010 2011
AW 251 277 39 37 14 15
CA* 59 93 9 12 35 32
HLA 340 386 52 51 20 22
Total 650 756 100 100

The number of employees was 9,709 and 10,043, respectively
# Three absence days or more

Table 3 Accident data (N) in the form of contingency tables, and the test results for comparing
work place and commuting accidents

WA, actually CA, actually 317 95
WA, if allocated | CA, if allocated 374 59
to this category to this category
according to the | according to the
time share of it time share of it

X= 12.60
df= 1
p= 0.000

Table 4 Accident data (N) in the form of contingency tables, and the test results for comparing
work place and home/leisure accidents

work place and home/leisure accidents.

WA, actually HLA, actually 317 1496
WA, if allocated | HLA, if allocated 374 799
to this category to this category
according to the | according to the
time share of it time share of it

X’= 83.02
df= 1
p= 0.000
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Table 5 Accident data (N) in the form of contingency tables and the test results, for comparing
home/leisure and commuting accidents (p=0.379)

HLA, actually CA, actually 1496 95
HLA, if allocated | CA, if allocated 799 59
to this category to this category
according to the | according to the
time share of it time share of it

X*= 0.78
df= 1

metal processing company, accident risk is statistically significantly different during
time at the work place, i.e. lower, compared to commuting or home and leisure. The
last mentioned two categories appear to be quite equal as far as risk (Table 5).
Accident rates among staff, production workers and supervisors (including
experts), could be compared in the following way, based on the RR statistic:

Pl : (P1 4+ P3)

RR =— " "~J
P2 : (P2 + P4)

For WA, the proportions of Pi were the following (3_ Pi = 1):

Involved in WA incl. CA

Yes No
Prod. workers P1 P3
Supervisors P2 P4

~0.043: (0.043 + 0.657)
~0.002 : (0.002 + 0.298)
RR =9.2

RR (WA)

The estimated RR statistic (metal processing, year 2002) shows that the inci-
dence of injurious work place accidents (including commuting) was clearly higher
in blue-collar employees than in white-collar employees. The amount of CA was so
minor in supervisors; there was no reliable base to estimate RR separately for them.
Hence, the WA and CA were analysed together. They belong to the common
accident insurance system in Finland in the same way.
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As far as HLA, the proportions of Pi were the following (3 Pi = 1):

Involved in HLA

Yes No
Prod. workers P1 P3
Supervisors P2 P4

0104 : (0.104 + 0.596)
~0.012: (0.012 + 0.288)
RR =37

RR (HLA)

The estimated RR statistic (metal processing, year 2002) shows that the inci-
dence of injurious HLA was relatively much higher in production workers (blue-
collar) than in supervisors (white-collar).

5 Discussion and Conclusions

Much research has been done to reduce accidents at the workplace and in traffic, but
home and leisure-time accidents have not received as much attention as they
should. In Finland, according to the current general survey (N = 7,193) that is
conducted every 3 years, at the national level approximately 70 % of all accidents
involving adults take place at home and during leisure time. Our study reveals new
detailed knowledge about a corresponding proportion of the population
(N = 13,000) employed at one large company and public sector workplaces. As far
as the studied cases (metal processing and municipality) are concerned, HLA
(N = 7,464) appeared to be the most numerous (the order of magnitude being
minimum approximately 50 %) compared with accidents (N = 4,322) in other
categories of employed people. The large share of workplace accidents was out of
proportion in the municipality, and correspondingly at the industrial mill, the high
incidence of HLA was out of proportion with what could be anticipated.

In the metal processing case, when considering more than 10 years of data, it can
be seen that the number of WA decreased to one third, while HLA decreased only
minutely, even though there could have potentially been more (number of HLA
compared to WA). There is not a big difference when considering the number of
CA. In the municipality case, the number of accidents increased in every category.
On average, the absence days per case remained almost the same.

The average number of CA in Finland is normally around 16 % of WA (The
Federation of Accident Insurance Institutions 2007). Metal processing was quite
near this national average for Finnish working life. In the municipality case this
percentage was significantly higher.
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If all minor injuries are taken into account, the accident incidence rate was 204 in
the Finnish adult population. The national survey gives figures that in many ways
support the workplace-specific data. The survey gives a picture on a broader basis
—all adult Finns—compared with the specific cases. When safety management
needs are considered, workplace-specific “own” data is necessary.

Knowledge about HLA and CA needs to be improved among people and
organizations. Employers have traditionally been interested only in accidents that
take place at work, but the significance of HLA and CA is becoming incrementally
clearer. Most people belong to a work community; therefore the workplace could be
a good place to also inform about HLA and CA, not only AW. An important factor
is to improve compilation of statistics and get more detailed information about off-
the-job accidents. Thereby, risk prevention and management activities at work-
places can cover home and leisure time better, as well as CA, which are very
significant as important sources of absence and non-productivity. Both cases from
different work sectors showed the importance of off-the-job injuries.

Hokkeri (2011) created a workplace travel plan for Turku University Hospital.
This kind of hospital is a workplace owned by a municipality in Finland. The aim
was to increase the use of sustainable travel modes considering cost perspective.
About 65 % of all work place travel kilometres were driven by private car; it created
the highest emissions in every emission grades and was cheaper than public
transportation for short distances. By encouraging employees to commute by bike
or foot, an employer can also refresh its image and profile itself as an organization
that is interested in employee health.

Though there are many benefits, such as healthier employees, less sick leaves
and costs (for both employer and public healthcare), when commuting by, e.g. bike,
it should be remembered that serious accidents take place when biking. One survey
(Bench 2012) has revealed that the most common accident mechanisms are bicy-
cling, horseback riding and team ball sports, with bicycling causing serious injury
most frequently. Another research (Airaksinen et al. 2014) reveals that cycling
under the influence of alcohol increases the risk of head injuries. One third of the
injured cyclists were under the influence of alcohol at the time of hospital atten-
dance. There were also more head injuries in alcohol-related accidents (60 %) than
in those where the cyclist was sober.

Use of a cycling helmet—which is not obligatory or sanctioned in Finland,
unlike some other countries—is not yet common. Conversely, use of safety pro-
tectors is obligatory and sanctioned at workplaces.

Reason (1997) made conclusion by presenting three approaches to safety
assurance. These models for managing safety comprise the engineering model (T,
technology), the organizational model (O) and the person model (P) (c.f. TOP)
(Kjellen 2000; Luczak 1998; Reason 1997).

Traditional emphasis on training of persons can be characterised with direct
quotations by Reason (1997) ‘The person model is exemplified by the traditional
occupational safety approach. The main emphases are upon individual unsafe acts
and personal injury accidents. It views people as free agents capable of choosing
between safe and unsafe behaviour’. In the person model: ‘“The most widely used
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countermeasures are “fear appeal” poster campaigns, rewards and punishments,
unsafe act auditing, writing another procedure, training and selection. Progress is
measured by personal injury statistics such as fatalities, lost-time injuries, medical
treatment cases, first aid cases, and the like. It is frequently underpinned by the
“iceberg” or “pyramid” views of accident causation’. On the contrary, when (O) is
emphasised, i.e. the company level, the community has to be seen as a very
important systemic context: ‘The organizational model views human error more as
a consequence than as a cause. Errors are symptoms that reveal the presence of
latent conditions in the system at large. They are important only in so far as they
adversely affect the integrity of the defenses’. The P approach to control, in addition
to T, is available as far as all accident categories are concerned. The important O
approach is available in its full effect only in WA. Meanwhile, in a weaker way, it is
also usable in CA. But, when a typical HLA is thought, the controlling force of ‘O
means’ is quite minimal, at least nowadays, when HLA are not known and dis-
cussed at the workplace.

The holistic reality of accident risks has to be brought to people’s attention, and
personal awakening is needed. At the level of each individual the total risk of all
accidents is a key factor of well-being and ability to work. Prevention methods can
be better focused on when the causes of accidents and absences are known. One’s
own proactive approach safety at the workplace, while commuting and at home, is
important. Everyone should be involved.

Hollnagel (2014) represents a new model for accident prevention (Safety-II).
Traditionally, when studying accidents and their causes, concentration has centred
on ‘why’ something happened. The basic idea has been that there are different
reasons for failures and success. Hollnagel calls this as Safety-I: safety has been
defined by using its opposite, lack of safety. Safety-II concentrates on situations
when everything has gone well, and ‘safety has been involved’. In the Safety-II-
model, unlucky and lucky situations have the same reasons: difference in action. In
Safety-II, safety means the ability to manage in varying conditions and adjust to
circumstances, to manage activities toward the best possible results.

Also Harms-Ringdahl (2013) represents a safety model based on energy:
‘Energy Analysis is based on a simple idea: for an injury to occur, a person must be
exposed to an injurious influence—a form of energy’. Energy can be understood as
something that can damage a person (e.g. physically or chemically) in connection
with a particular event. The concept of barriers is also one essential part of the
Harms-Ringdahl energy model. Barriers prevent energy from coming into contact
with the person and/or causing injury. According Harms-Ringdahl in the energy
model, an injury occurs when a person or object comes into contact with a harmful
energy, and this means that the barriers have not provided sufficient protection.
Could these models also bring about new ideas for home and leisure safety?

More comprehensive and nationwide studies on all accidents are clearly needed,
at least in Finland. Therefore, support can be found for the recommendation that
‘safety-conscious’ workplaces should also include home and leisure-time accidents
in their risk prevention and safety management programmes, as some companies
say they do (Mottel et al. 1995). Assessment and auditing systems should also more
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frequently include home and leisure accident records like the International Safety
Rating System ISRS (Kjellen 2000). Computerised SHE, i.e. Safety, Health and
Environmental information systems within organizations (Kjellen 2000; Risdnen
2007) should include HLA, as well as CA. HLA and CA are quite well included in
the safety management and information systems of the metal processing mill case.
Even if HLA recordings are done, many important features linked to modern WA
accident prevention are difficult or maybe impossible to carry out as far as HLA or
CA are concerned: they include near-accident or hazardous situation follow-ups and
risk assessments. These have often been very effective tools, and so are risk
analyses (Harms-Ringdahl 2001; Kjellen 2000), which are difficult to implement to
cover HLA. Total holistic safety management and information should be gradually
integrated into general daily management systems. One possibility is to integrate
them into Enterprise Resource Planning (ERP) systems.

At the national level it might be useful to utilise EuroSafe much more in the
future, which also records information about accidents in private life (EuroSafe
2006). EuroSafe, the European Association for Injury Prevention and Safety
Promotion, is a network of injury prevention champions dedicated to making
Europe a safer place. Occupational health care systems in workplaces could have
the proper expertise to utilise the systems provided by EuroSafe. Though there
currently exists a national web portal of HLA in Finland (Tapaturmaportaali 2008),
the significance of HLA, especially at work places, needs a new type of statistics
and effective media to communicate the real, total accident figures. This would
support holistic and consistent safety culture.

It has been said that finding more efficient ways of preventing accidents and
injuries is a real challenge (Harms-Ringdahl 2013). On the other hand, HLA are not
often even mentioned in keyword lists of safety books, despite a few exceptions
(Mottel et al. 1995; Harms-Ringdahl 2013). In general, home and leisure safety
should be discussed in safety books.

An accident and injury recording system has been established in the USA
(National Safety Council 20064, b). There, as in Finland, two out of three accidents
among working-aged citizens occur during leisure time (National Safety Council
2006b). Costs and other losses linked with all accidents are significant as far as the
individual employee; society and the workplace are concerned. In many cases, the
number of home and leisure-time accidents has increased, while accidents at work
have decreased at large companies. Could the risk compensation theory give an
explanation for that? Safety thinking should be ‘present’ 24 h a day, 7 days a week.
To achieve an overall safety culture, more awakening at societal and workplace
levels is needed. In addition, each individual should have a special interest in
comprehensive accident risk as a potential factor that threatens his/her well-being
and quality of life.
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Abstract Safety training in the construction industry needs new methods and
procedures if it is to effectively reduce currently high accident statistics figures. The
HSEQ Training Park is a novel safety training innovation that enables practical
demonstrations and active participation. The Park was constructed in Northern
Finland through the cooperation of almost 70 companies and communities. It began
its activities with trainer trainings in the spring of 2014. This study provides an
overview of the design, construction process and structure of the Training Park.
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1 Introduction

The construction industry covers about 7 % of the employed labour in Finland (in
2012, 175 000 employees), and is male-dominated, as approximately 90 % of the
workforce are men (Oksa et al. 2013). According to the statistics of the Federation
of Accident Insurance Institutions (FAII), the construction industry has the second
highest accident figures in the comparison between the absolute accident numbers
of different branches. The amount of accidents at work has remained quite stable in
recent years, at approximately 14 000 accidents/year. Accident frequency is over
60 accidents/million working hours.

During recent years, the largest construction companies have succeeded in
lowering their accident figures, whereas accident statistics remain especially high
in the construction industry’s SMEs (FAII 2013; Confederation of Finnish Con-
struction Industries RT 2014). In addition to high accident figures, construction
work contains several physical load factors, such as difficult and repetitive working
positions, manual lifting and transfers, and whole-body and hand-arm vibrations,
which may cause work-related musculoskeletal disorders (Albers and Estill 2007,
Boschman et al. 2012; Rwamamara et al. 2010).

In their review, Pinto et al. (2011) listed several causes for poor safety perfor-
mance in the construction industry. These include poor safety organization, lack of
coordination at shared workplaces, tight schedules and economic pressure, con-
stantly changing work environments, specialization in certain tasks, poor safety
awareness among top management and project managers, poor involvement of
workers in safety matters, lack of and/or inadequate prevention/protection equip-
ment, and lack of proper communication procedures. They also point out that
company size seems to affect safety performance, as smaller companies tend to
have limited resources for health and safety issues (2011). In Nordic countries,
additional threats, such as changing environmental conditions, slipperiness, dark-
ness and cold must all be seen as additional risk factors (McFadden and Bennett
1991; Risikko 2009).

Guo et al. (2012) emphasize inadequate safety training as one of the main factors
behind poor accident statistics. Glendon et al. (2006) also claim that safety training
is a great deal more efficient if pictures and demonstrations are utilized rather than
mere lectures or reading of the relevant material. Active participation and simula-
tion can also boost the efficiency of training.

Construction work often takes place at shared workplaces, where different actors
work together (see e.g. Viyrynen et al. 2008). Thus, development work requires
broad participation and commitment and in-depth understanding of the causes of all
stakeholders’ accidents (Gervais 2003; Sousa et al. 2014). Traditional technical
protection solutions, rules and supervision are often seen as the main methods for
safety management (TOrner and Pousette 2009), but safety at work can be improved
by various other means. A novel approach to safety training has been introduced in
Finland. Two HSEQ (Health, Safety, Environment, Quality) Training Parks have
been constructed by stakeholders in the construction industry. The first Training
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Park of this kind in Europe, namely Rudus Safety Park, was constructed by
multinational construction company Rudus (RUDUS Safety park 2014) in the city
of Espoo in Southern Finland in 2009. This was followed by the HSEQ Training
Park in Northern Finland in the city of Ouluin 2013 (PSTP 2014; YLE 2014). The
Oulu Park has not yet been officially named in English yet. In this article, the Oulu
Park is discussed under a working title HSEQ Training Park in Northern Finland.

The HSEQ Training Park concept is a unique safety innovation by which
different actors of the construction industry and other branches can be trained on a
practical level to perform different work phases safely at construction sites. Both
Training Parks comprise different training points, which contain different practical,
real working life demonstrations. The most notable difference between the two
HSEQ Training Parks is that the Oulu Park was constructed jointly by several
different stakeholders, whereas the Training Park in Espoo was originally con-
structed by the Rudus company. About 5 000 workers are trained in the Espoo
Training Park each year. The Oulu Training Park aims for a similar level of annual
attendance (Fig. 1).

Almost 70 companies and communities were involved in the joint effort of
constructing the HSEQ Training Park in Oulu. The construction industry is strongly
involved in the development of the Training Park. Other industry and service
branches have also played a big part in the Training Park design and construction
process. A full, updated list of the participants involved is available on the Training
Park website (PSTP 2014). The Park is governed by the Turvapuisto (Training
Park) association of Northern Finland.

The main objectives of this study are as follows:

1. To present the design and construction process for the Training Park in Northern
Finland,

2. To introduce results based on trainees’ assessments of the contents and real-
izations of the training points in the Training Parkin Oulu.

Fig. 1 An overview of the Training Park in Oulu. In this picture (in the left side), a group of
workers is being trained at the construction work for foundations and framework training point
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2 Study Design and Methods

2.1 Training Park Design and Construction Process

The Training Park design and construction process was carried out in 2013—2014.
Each training point was designed and constructed by the companies and commu-
nities, and has a master organization supplemented by other voluntary organizations.
The whole Training Park design and construction process was controlled by a project
manager.

2.2 Questionnaire

A questionnaire was developed for the purposes of the study, which was aimed at
those participating in the first three trainer training sessions in the Oulu Training
Park. Three trainers and around 20 trainees attended each training session. The
questionnaire is based on the design science framework (Van Aken 2004), as it
provides innovation evaluation knowledge for further development processes
concerning the Training Park. The purpose of the questionnaire was to gather
(1) quantitative assessments on the content and realization of each particular
training point in the Training Park, and (2) qualitative initiatives for future devel-
opment issues in the Training Park. The quantitative assessments were made on a
scale from 1 (a great deal to improve) to 5 (well-constructed). The questionnaire
was filled in on paper by the trainees during the training session.

Altogether 62 trainees responded to the questionnaire. Twelve questionnaires
were inadequately filled and were thus rejected. The majority of the respondents
(44; 88 %) were male. One-third (17; 34 %) of the respondents belonged to top
management, administration or work supervision (12; 24 %), three (6 %) of the
respondents represented employees, and the rest (18; 36 %) were different kinds of
trainers and educators.

3 Results

3.1 Training Park Design and Construction Process

The participatory design process of the HSEQ Training Park has led to 19 different
training points to date. The training point topics and companies and communities
that have been involved in the construction of the particular training point are
shown in Table 1. The numbering of the training points is based on the layout of the
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Table 1 Training points, companies and communities (in alphabetical order) that participated in

the construction process

Training point ID number Companies and communities involved in training
on layout point design and construction

Safety management and A-1 Confederation of Finnish Construction Industries

planning RT; Finnish Construction Trade Union; Infra
union; Finnish Institute of Occupational Health;
Pohto Institute; Regional State Administrative
Agencies; Skanska Rakennuskone Inc;
University of Oulu

Access control and grey A-2 Construction Quality Association RALA; Cramo

economy Inc; Suomen tilaajavastuu Inc; Trade Union PRO

Safety exhibition for 1 ETRA Inc; If P&C Insurance; Lujatalo Inc; Sievi

personal protective Inc; Wiirth Inc

equipment

Construction work for 2 Lujatalo Inc; Rajaville Inc; Ramirent Inc; Ruskon

foundations and Betoni Inc; Skanska Talonrakennus Inc

framework

Construction work for 3 Lemmink&inen talo Inc; Lemminkéinen tal-

house technology otekniikka Inc

Tools, working levels and 5 Lujatalo Inc; Ramirent Inc

personal passenger hoists

Construction work inside 6 Meranti Inc; NCC group; Ramirent Inc; Rudus

houses Inc

Reconstruction work 8 Temotek Inc; YIT Rakennus Inc; Telinekataja
Inc; Paupek Inc

Property maintenance 9 City of Oulu; Icopal Inc

Transits and transporta- 11 Rudus Inc; Kuljetus Polar Inc

tions at sites

Excavation protection 12 Skanska Infra Inc

Dangers in excavation 14 Oulun Energia; Oulun Vesi

work

Traffic control in road 15 Lemminkéinen infra Inc

work

Dangers of overhead lines 16 Fingrid Inc; Oulun Energia

Asphalt work 18 Skanska Asfaltti Inc

Fire safety training 26 Temrex Inc

Construction within 28 Ruukki Metals plc; Miilukangas Inc

industrial processes

Lifting and hoisting safety | 29 Havator Inc; Hartela Inc; SRV Inc

Single-family house 30 Building inspection authority; DesignTalo;

construction work

Regional State Administrative Agencies

Training Park. Thus, some numbers (such as 4, 7, 10, etc.) have not yet been taken

into use.

Each training point constitutes a separate training environment, and has several
detailed topics. Examples of the training points are shown in Figs. 2 and 3.
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Fig. 2 Training points. Incorrect working methods and inadequate personal protection for
chipping old lavatory wall (Training point 8, left) and the casting of a floor (Training point 6,
right). The dark clothed manikins represent incorrect working methods and inadequate personal
protection, whereas the other two manikins represent correct working methods and equipment

Fig. 3 Specific details at training points. Good practices related to floor casting and floor supports
(Training point 2, left) and proper scaffolding (Training point 30, right)
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Fig. 4 Trainees’ assessments of the content and realization of each training point that was ready
for the trainer training sessions. Quantitative assessments were made on a scale of 1 (a great deal to
improve) to 5 (well-constructed). The numbering in the figure responds to the numbering in
Table 1

3.2 Questionnaire

The assessment of the content and realization of each training point in the Training
Park are shown in Fig. 4. Training points 5, 9, 11, 15, 18, and 26 (see Table 1) were
not ready for the trainer training sessions, and were thus excluded from the
assessments.

Each of the assessed training points was given values below 3.5 for both their
realization and content (Fig. 4). Training point 16: Dangers of overhead lines was
given the highest number for both content and realization in the trainee assessments.
Training points 6: Construction work inside buildings, 12: Excavation protection
and 14: Dangers in excavation work were also given high assessment values for
both content and realization.

4 Discussion and Conclusions

If occupational safety in the construction industry is to be improved, new inno-
vative concepts for safety management and training are needed. Construction work
is done in work environments in which employees cannot be continuously super-
vised. Thus in many cases, employers must place their trust in their employees’
ability to perform work safely in all circumstances. Holistic, systemic safety
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training is one way in which to enhance employees’ abilities and knowledge
regarding this topic.

The concept of the HSEQ Training Park as a new novel safety training
innovation has been introduced in Finland. The original concept by the Rudus
Construction Company in Espoo in Southern Finland was followed by a joint
development process in Northern Finland, in Oulu. The construction process of the
Training Park in Oulu shows how rival companies can jointly develop new kinds of
practices when all stakeholders have a common interest in accident-free construc-
tion sites. A good benchmark for the construction industry as regards cooperation
could be the Northern Finnish process industry, which has for years successfully
jointly developed HSEQ practices, as reported by Viyrynen et al. (2012).

Around 20 training points are in use currently and a few more training points are
under construction and will be finalized during the year of 2014. The Oulu Training
Park is now in use. Over 100 trainers have been trained to teach HSEQ issues at the
training points, and common training material has been created to provide uniform
training processes. Several educational institutions and organizations in Northern
Finland have adopted Training Park training into their curriculums.

Numerous new ideas regarding future needs for training practices and devel-
opment activities have been raised, for example, during the Training Park con-
struction phase and in the trainer training sessions, and in organizations’ and
communities’ own training sessions. These thoughts include a willingness to ensure
that the construction industry’s SMEs also apply Training Park training in their
safety management practices. New practices for these purposes are planned for
execution in the next few years.

This study presents results from the questionnaire distributed in the trainer
training sessions. The questionnaire served as a preliminary tool for evaluating the
Training Park innovation. However, the results should be examined with caution,
since the teaching style of the three trainers who provided the trainer trainee ses-
sions might have varied. Furthermore, some parts of the training points that were
not quite ready may have affected the assessments. The organizations responsible
for the training points have been informed about the questionnaire results and are
now using them to improve the Training Park. A demanding new research chal-
lenge in the Training Park is to study how effective the training actually is. New
plans for effectiveness studies are under consideration for implementation in the
next few years.

Acknowledgments We wish to express our gratitude to the partners of the HSEQ Training Park
Northern Finland association. Furthermore, we would like to thank the trainees who participated in
the training point assessments.



10 HSEQ Training Park in Northern Finland—A Novel Innovation ... 153

References

Albers JT, Estill CF (2007) Simple solutions. Ergonomics for construction workers. DHHS
(NIOSH) publication no 2007-122

Boschman JS, van der Molen HF, Sluiter Jk, Frings-Dresen MHW (2012) Musculoskeletal
disorders among construction workers: a one-year follow-up study. BMC Musculoskel Dis 13
(196):1471-2474

Confederation of Finnish Construction Industries RT (2014) Bulletin in Finnish: Rake-
nnusteollisuuden ensimmadinen yhteinen tyoturvallisuusviikko: lupaavia tuloksia turvallisuu-
teen satsanneissa yrityksissd. http://www.rakennusteollisuus.fi/Ajankohtaista/Tiedotteet1/2014/
Rakennusteollisuuden-ensimmainen-yhteinen-tyoturvallisuusviikko-lupaavia-tuloksia-turvalli-
suuteen-satsanneissa-yrityksissa/. Accessed 4 June 2014

FAII (2013) Tilastojulkaisu. http://www.tvl.fi/fi/Tilastot/Tilastojulkaisut/Tilastojulkaisu/. Accessed
3 June 2014

Gervais M (2003) Good management practice as a means of preventing back disorders in the
construction sector. Saf Sci 41(1):77-88

Glendon Al, Clarke S, McKenna EF (2006) Human safety and risk management. CRC Press,
Taylor & Francis, Boca Raton

Guo H, Li H, Chan G, Skitmore M (2012) Using game technologies to improve the safety of
construction plant operations. Accid Anal Prev 48:204—213

McFadden TT, Bennett FL (1991) Construction in cold regions. A guide for planners, engineers,
contractors and managers. Wiley, New York

Oksa P, Savinainen M, Lappalainen J (2013) Rakentaminen. In: Kauppinen T, Mattila-Holappa P,
Perki6-Mikelda M, Saalo A, Toikkanen J, Tuomivaara S, Uuksulainen S, Viluksela, M,
Virtanen S (eds) Tyo ja terveys Suomessa 2012. Seurantatietoa tydoloista ja tydhyvinvoinnista.
Finnish Institute of Occupational Health, Helsinki, pp. 183—186

Pinto A, Nunes IL, Ribeiro RA (2011) Occupational risk assessment in construction industry—
overview and reflection. Saf Sci 49(5):616-624

PSTP (2014) HSEQ training park in Northern Finland web site. http://www.pohjois-suomentur-
vapuisto.fi/. Accessed 3 June 2014

Risikko T (2009) Safety, health and productivity of cold work. A management model, implemen-
tation and effects. Dissertation, University of Oulu

RUDUS Safety park (2014) Company web page. http://www.rudus.fi/turvapuisto. Accessed 3 June
2014

Rwamamara RA, Lagerqvist O, Olofsson T, Johanssom BM, Kaminskas KA (2010) Evidence-
based prevention of work-related musculoskeletal injuries in construction industry. J Civ Eng
Manag 16(4):499-509

Sousa V, Almeida NM, Dias LA (2014) Risk-based management of occupational safety and health
in the construction industry—Part 1: Background knowledge. Saf Sci 66(1):75-86

Torner M, Pousette A (2009) Safety in construction—a comprehensive description of the
characteristics of high safety standards in construction work, from the combined perspective of
supervisors and experienced workers. J Saf Res 40(6):399-409

Van Aken JE (2004) Management research based on the paradigm of the design sciences: the quest
for field-tested and grounded technological rules. J Manage Stud 41(2):219-246

Viyrynen S, Hoikkala S, Ketola L, Latva-Ranta J (2008) Finnish occupational safety card system:
special training intervention and its preliminary effects. Int J Tech Hum Interact 4(1):15-34

Viyrynen S, Koivupalo M, Latva-Ranta J (2012) A 15-year development path of actions towards
an integrated management system: description, evaluation and safety effects within the process
industry network in Finland. Int J Strat Eng Asset Manag 1(1):3-32

YLE (2014) Finland’s national public service broadcasting company. http://yle.fi/uutiset/oulun_
turvapuisto_aloitti_raksatyon_turvakoulutuksen/7153864. Accessed 3 June 2014


http://www.rakennusteollisuus.fi/Ajankohtaista/Tiedotteet1/2014/Rakennusteollisuuden-ensimmainen-yhteinen-tyoturvallisuusviikko-lupaavia-tuloksia-turvallisuuteen-satsanneissa-yrityksissa/
http://www.rakennusteollisuus.fi/Ajankohtaista/Tiedotteet1/2014/Rakennusteollisuuden-ensimmainen-yhteinen-tyoturvallisuusviikko-lupaavia-tuloksia-turvallisuuteen-satsanneissa-yrityksissa/
http://www.rakennusteollisuus.fi/Ajankohtaista/Tiedotteet1/2014/Rakennusteollisuuden-ensimmainen-yhteinen-tyoturvallisuusviikko-lupaavia-tuloksia-turvallisuuteen-satsanneissa-yrityksissa/
http://www.tvl.fi/fi/Tilastot/Tilastojulkaisut/Tilastojulkaisu/
http://www.pohjois-suomenturvapuisto.fi/
http://www.pohjois-suomenturvapuisto.fi/
http://www.rudus.fi/turvapuisto
http://yle.fi/uutiset/oulun_turvapuisto_aloitti_raksatyon_turvakoulutuksen/7153864
http://yle.fi/uutiset/oulun_turvapuisto_aloitti_raksatyon_turvakoulutuksen/7153864

Part 111
Effects of the OSHM



Chapter 11

Safe Use of Chemicals and Risk Prevention
in the Finnish Chemical Industry’s Work
Places

Toivo Niskanen

Abstract The aim of the present study was to examine how HSE (health, safety and
environment) managers and the workers” OSH representatives view the following
topics: (1) safe use of chemicals, (2) prevention prioritizations and measures of
management, (3) collective climates of OSH in systems thinking and (4) discourses
on legislation about chemical safety. It was hoped to clarify their potential effects by
evaluating organizational relationships and technical measures of OSH. Forty-nine
HSE managers and 105 workers” OSH representatives responded to an online survey
questionnaire. In the regression analysis of HSE managers and workers’ OSH
representatives, both the prevention prioritizations and the measures of management
displayed a highly significant (p < 0.001) effect on safe use of chemicals. With respect
to safe use of chemicals, the following factors were found: Factor 1—Training, Factor
2—OSH Policies and Factor 3—Work processes. With respect to prevention prior-
itizations, the following factors were found: Factor 1—Technology, Factor
2—Assessments and documents and Factor 3—Control. For measures of manage-
ment, the factors were: Factor 1—Leadership, Factor 2—Assessments and Factor
3—~Utilization of measures. Qualitative results in the discourses detected an
improvement with respect to compliance with OSH legal demands, need of infor-
mation and cooperation between different governmental inspectorates.
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1 Introduction

1.1 Risk Assessments and Prevention Measures

Van Asselt and van Bree (2011) stated that in “risk governance” it is important to
develop a framework and tools and to design processes, guidelines and institutions
that enable society to adequately deal with modern risk; this represents an ongoing
challenge to the risk community. Technological advances in the form of a new
product or industrial process often pose risks to health, safety and the environment
(Baram 2007; Baker et al. 2007). Process control and safeguarding equipment has
become more complex, allowing flexibility and overview at a higher level but
related a corresponding increasing risk of faulty use of chemical agents (Knegtering
and Pasman 2009).

The precautionary principle should affect all stages and all aspects of dealing
with risk, from risk framing, to risk assessment, communication, management and
regulation (van Asselt and van Bree 2011). This is intended to confer freedom on
companies working in areas with responsibilities—but also the responsibility—to
decide on the management of their operations as long as they act within broadly
defined safety functions and goals. Instead of having to continuously react to
changes in external demands and adapt their safety management accordingly,
companies can manage safety in a proactive manner in a way that best fits their
specific situation (Grote 2012).

Grote (2012) examined high-risk industry and found that three attributes of
organizations and their environments are very directly related to how safety can and
should be managed: (1) The kinds of safety to be managed: Process versus personal
safety; (2) The general approach to managing uncertainty as a hallmark of orga-
nizations that manage safety: Minimizing versus coping with uncertainty; and (3)
The regulatory regime within which safety is managed: External regulation versus
self-regulation. Consequently, hazards associated with work activities can be
present as a result of any one or a combination of the following: substances,
machinery/processes, work organization, tasks, procedures, the employees and
circumstances in which the activities take place (Gadd et al. 2004). However,
instead of allocating all resources to generate information on present hazards,
resources should also be available to generate information related to safer tech-
nology alternatives (Helland 2009).

Risk assessment should be an integral part of the company’s safety management
system. An assessment will almost inevitably result in recommendations for
improvements and further to be taken actions to control and reduce risk. Furthermore,
any identified new or additional risk reduction measures or risk control systems must
be implemented. When safety is controlled by numerical performance objectives as is
the case with generic regulation, safety becomes just another criterion of a multi-
criteria decision making and it becomes an integral part of normal operational
decision making within the line organizations (Rasmussen 1997). It is important that
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the organizations should have a coherent and systematic way of considering possible
safety problems and of ways to avoid the risks (Hale et al. 2007).

Pasman et al. (2009) concluded that the essence of process safety is to be aware
of hazards, to estimate the risks, to reduce risks where possible, identify the signals
when danger is becoming imminent, and to know what to do to neutralize any
threats. For example, recommendations (Baker et al. 2007) can be based on an
ethical approach; according to this report the legal/regulatory process is not suffi-
cient, it must be supported by ethical and cultural values. It is evident that safety
control requirements and a new approach to representation of system behaviour is
necessary focussed on the mechanisms generating behaviour in the actual, dynamic
work context (Rasmussen 1997). Mostia (2009) concluded that a risk reduction
strategy should have the following core attributes: (1) A holistic approach to risk;
(2) Responsibilities, accountabilities and authority defined; (3) Continuous
improvement program; (4) Risk reduction as part of the normal work process; and
(5) Risk reduction as a core attribute of the safety climate/culture.

Goal rules only define the goal to be achieved, leaving open how this is
accomplished by the actors concerned (Grote 2012). Process rules provide guidance
for deciding on the right course of action for achieving certain goals. Finally, action
rules prescribe detailed courses of action, possibly without even mentioning the
goal to be achieved. As a rule of thumb on good rule making, action rules should be
used when stability of processes is required. Goal and process rules should be used
when flexibility is required. Communication can be crucial in sharing of informa-
tion about the risks and possible ways of handling them. It might support building
and sustaining trust among various actors through which particular arrangements or
risk management measures become acceptable. It might result in actually involving
people in risk-related decisions, through which they gain ownership. The integra-
tion principle calls attention to the need to consider the interconnections, both
content-wise and in terms of process, between the various risk-related activities
(van Asselt and Renn 2011).

1.2 OSH Climate

Mearns et al. (2010) concluded that investment by an organization in OSH policy
beyond mandatory requirements might well be reciprocated by workers through
compliance with safety rules that will benefit not only themselves but also the
workplaces as a whole. According to Rochlin (1999), organizations with exemplary
safety performance, especially those in high hazard industries (e.g. high-reliability
organizations), display a positive engagement with safety that extends beyond
conventional safety technologies and controls and in fact represents an active pro-
cess of anticipating and planning for unfortunate events and circumstance. When the
focus is on self-regulation rules, companies have to find out for themselves to a large
extent what kind of safety management best fits their particular situation and be more
proactive in monitoring their safety performance. Compliance is determined not by
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adherence to detailed prescriptions but by whether companies have acceptable plans
for achieving good safety performance and by actually reaching set safety goals.

Zohar and Luria (2005) have demonstrated that workers’ attitudes are targeted at
specific levels within the organizational hierarchy. Major safety attitudes have been
found to relate to safety climate, which is defined as worker perceptions of policies,
procedures and practices concerning safety in organizations (Zohar 1980). Safety
compliance is defined as rule-following in core safety activities (Griffin and Neal
2000) and it has been demonstrated to be related to the safety climate. In essence,
safety climate reflects the value of safety in the work environment (Neal et al.
2000). It is generally acknowledged that if there is agreement among workers about
the value placed by top management on the safety of the work environment, then
this is reflected in the safety climate, which becomes a characteristic of the worksite
or organization as a whole. One type of behaviour that can have an effect on safety
performance is compliance with and adherence to organizational rules, regulations
and procedures, even when these are not being monitored (Podsakoff et al. 2003).

Zohar (2008) has argued that multi-level and multi-climate extensions represent
an important link to the literature about high-reliability organizations, which has
been generally overlooked in safety climate research. High-reliability organizations
must cope with technological complexities; this kind of organizations includes e.g.
chemical installations (Zohar 2008). Safety compliance involves adherence to rules
and procedures, developed by the company and/or regulatory bodies (Zohar 2008)
and is defined as rule-following in core safety activities and has been demonstrated
to be related to safety climate (Mearns et al. 2010). It provided with an updated
body of safety rules, which are effectively enforced, employees are likely to con-
sider safety as a high-priority topic (Zohar 2008). The results of Neal et al. (2000)
provided support for safety climate as a mediator of the impact of general orga-
nizational climate on safety-related outcomes.

Policies and procedures, according to the multi-level interpretation, define broad
organizational goals and tactical guidelines relating to them, while practices relate
to the implementation of organizational-level policies and procedures in sub-units.
Zohar (2008) refers to shared perceptions of an organization’s policies, procedures,
practices and priorities with respect to safety. The organizational citizenship may be
especially important for achieving and maintaining high levels of organizational
safety performance in complex and demanding safety environments (DeJoy et al.
2010). Payne et al. (2010) concluded that in a process industry where there is not a
good safety climate, workers are less likely to speak up about problems that could
be corrected with better engineering, and management is less likely to invest the
time and money to implement these changes.

Grote (2012) stated that the move towards goal-oriented regulation can also be
understood in the context of the general trend towards acknowledging the need to
cope with uncertainty instead of trying to manage it away. When the focus is on
external regulation, companies have to continuously react to changes of regulation
demands and adapt their safety management accordingly. In the chemical industry,
with increasing complexity of socio-technical systems, anticipation and perfect
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prediction as basis for legal regulation becomes less feasible. Instead, resilience
through fast adaptation to emerging threats is required which relies on decentralized
small-scale trial and error.

2 The Aim of the Study and the Hypotheses Examined
in the Study

The aim of the present study was to examine the relationships of the prevention
prioritizations, safe use of chemicals, and measures of management. With respect to
these variables also the collective climate issues were classified with the factor
analysis. The reference frame of the study is presented in Fig. 1. As the background
the review literature of the Hypotheses 1-3 are described in the Sects. 2.1-2.3.

As the background the review literature of the Hypotheses 1-3 are described in
the Sects. 2.1-2.3.

2.1 Prevention Prioritizations

Schupp et al. (2006) indicated that design for safety in the chemical industry is
becoming a more explicit and better organized process and i.e. it now applies
existing knowledge about risk control and systematically seeks to learn from this
new knowledge. Regulation is the crucial approach for reducing the risks posed by
industrial processes which discharge pollutants into air and water and generate toxic
wastes during their routine operation. As a result, the design and operation of many
industrial processes are shaped by a multiplicity of regulations such as construction
and operating permit requirements, ambient environmental standards and discharge

Fig. 1 The reference frame
of the study
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limitations and detailed rules for waste handling and disposal (Baram 2007). For
example, according to Article 5 EU Directive 98/24/EC (EU Directive 1998) OSH
risks shall be eliminated or reduced to a minimum by the following measures:
(1) the design and organization of systems of work, (2) the provision of suitable
equipment, (3) reducing to a minimum the duration and intensity of exposure and
(4) reducing the quantity of dangerous chemical agents and (5) suitable working
procedures.

In each control loop, at each level of the socio-technical control structure,
hazardous behaviour results from inadequate enforcement of constraints on the
process controlled at the level (Dulac and Leveson 2004). Contingent reward
leadership means that the supervisor should be able to communicate goals and
objectives to the workers, to actively monitor the worker performance towards these
goals, and to provide feedback to workers (Kapp 2012). A problem-solving activity
involves achieving a goal by selecting and using strategies to move from the current
state to the goal state (Leveson 2000). Dulac and Leveson (2004) showed that as the
complexity of engineered systems increases, hazard analysis techniques have
continued to lag behind the state-of-the-art engineering practice. However, many
aspects of managing risks and generating safer technologies are often seen as two
different activities that are normally not aggregated in regulatory procedures or
industrial risk management (Helland 2009). Another way to categorize risk is to
divide the risk into two categories: identified risk (specific and general) and
unidentified risk (Mostia 2009). So, this may seem like a rather obvious distinction
but it does identify risk that can be dealt with directly and those risks that we have
to be tackled indirectly.

Regulatory or control action involves imposing constraints upon the activity at
one level of a hierarchy. Those constraints define the ‘laws of behaviour’ at that
level that yield activity meaningful at a higher level e.g. emergent behaviour
(Leveson 2000). The approaches to safety seem to put emphasis on management
functions, guidelines, industry standards, quality principles, to establish the safety
management system of organizations (e.g. BS 8800 2004; ILO 2001; OHSAS-
18002 2000). These approaches may represent a step forward to managing safety
but may not be suffice to address the management of risk in an effective manner.
The IEC-standard (IEC 1995) includes technically oriented terms for a set of related
terms. Risk is defined as a combination of the frequency, or probability, of
occurrence and the consequence of a specified hazardous event. Risk assessment is
the overall process of risk analysis and risk evaluation. Risk management and safety
management are used in different ways and are often seen as identical. The IEC-
standard (1995) provides the definition that risk management is the systematic
application of management policies, procedures and practices to the tasks of
analysing, evaluating and controlling risk.
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2.2 Safe Use of Chemicals

The problem of information of documents is compounded by the fact that there is so
much information in system and software specifications, while only a small subset
of it may be relevant in any given context (Leveson 2000). Risk management
should be considered as a control function focused on maintaining a particular
hazardous, productive process within its boundaries of safe operation and that a
systems approach based on control theoretic concepts should be applied to describe
the overall system functions (Rasmussen 1997). Systems are viewed as interrelated
components that are kept in a state of dynamic equilibrium by feedback loops of
information and control (Dulac and Leveson 2004). The management of risk
requires that there is a comprehensive, structured plan in place with clear respon-
sibilities and authority, which consistently reduces risk to an acceptable level that
can be tolerated by all concerned and insures that the integrity of risk reduction is
maintained throughout the life of the process (Mostia 2009).

In a learning organization, leaders are designers, stewards and teachers (Senge
1994, p. 340). They are responsible for building organizations where people con-
tinually expand their capabilities to understand complexity, clarify vision and
improve shared mental models—that is, they are responsible for learning. As design
decisions are made, the analysis is used to evaluate those decisions and their effects
on the system safety (Dulac and Leveson 2004). The system design must ensure that
the safety constraints continue to be enforced as changes occur throughout the life of
the system. The control processes that enforce these constraints must limit system
behaviour to the safe changes and adaptations implied by the constraints (Dulac and
Leveson 2004). van Asselt and Renn (2011) stated that “risk governance” pertains to
the various ways in which many actors, individuals, and institutions, public and
private, deal with risks surrounded by uncertainty, complexity, and/or ambiguity”.
Furthermore, it refers to the totality of actors, rules, conventions, processes, and
mechanisms concerned with how relevant risk information is collected, analysed and
communicated, and how regulatory decisions are made.

2.3 Measures of Management

The results of Le Coze (2013) indicated that an organization maintains OSH
through implementation of all the leadership activities (e.g. training and learning
from experience). Grote (2012) stated that the move towards goal-oriented regu-
lation can also be understood in the context of the general trend towards
acknowledging the need to cope with uncertainty instead of trying to manage it out
of existence. In view of the increasing complexity of socio-technical systems the
concept of anticipation and perfect prediction as basis for legal regulation becomes
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less feasible. Hale and Swuste (1998) introduced a useful distinction between
different types of rules. They distinguished three types, which differ in the degree of
freedom they provide the individual adhering to regulations different way to
undertake their exact behaviour: (1) Performance goals, which define only what has
to be achieved and not how it must be done; (2) Process rules, which define the
process by which the person or organization should arrive at the way they will
operate, but still leave considerable freedom about what that operation will be; and
(3) Action rules, which specify in terms of ‘If—Then’ statements exactly how
people shall behave, or how hardware (e.g. personal protective devices) shall be
used at that moment in time.

An understanding of the scenarios and risks in the process hazard analyses can
be used to establish highly effective aids to decision making by the management
(Myers 2013). Policies that demonstrate management’s commitment to OSH
emphasize to the workers that they are supported by the organization (Dejoy et al.
2010). Olsen (2010) found that top-level management is primarily responsible for
defining the correct OSH goals and signalling the importance in contributing to
other organizational goals.

When the product or process is put to use, best practices for implementing the
safe use procedures should be followed and any residual risks should be promptly
identified and evaluated (Baker et al. 2007; Baram 2007). Finally, the residual risks
need to be addressed by remedial measures, such as design change and improved
safe use procedures. van Asselt and Renn (2011) created a definition of “risk
governance” as a horizontally organized structure of functional self-regulation
encompassing state and non-state actors bringing about collectively binding deci-
sions without superior authority hints at treating governance in terms of a normative
model (e.g. self-regulation) for how societal decision-making should be organized.
A typical industrial process is a complex and dynamic system in which the safety
level of the system (or industrial plant) will vary with time and therefore should be
monitored continually and the system reliability constantly updated (Pasman et al.
2009). This reliability approach should start by incorporating elements of inherent
safety and resilience at the design stage (e.g. Hollnagel et al. 2000).

2.4 Hypotheses 1-3

Hypothesis 1. The aggregated variable “Prevention prioritizations” is positively
related to the aggregated variable “Safe use of chemicals”.

Hypothesis 2. The aggregated variable “Measures of management” is positively
related to the aggregated variable “Safe use of chemicals”.

Hypothesis 3. The aggregated variable “Prevention prioritizations” is positively
related to the aggregated variable “Measures of management”.
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3 Data Collection, Methods and Participants

3.1 The Quantitative Study: Online Questionnaire

The online questionnaire research was conducted in October, 2008. The study
method consisted of a questionnaire form distributed via e-mail and available over
the internet. The questionnaire was filled in by both employers and workers. The
companies of the employers’ respondents were selected from the Responsible Care
Company register of the Chemical Industry Federation of Finland. The worker
respondents concerned OSH representatives of different companies were selected
from the registers of the Finnish Chemical Workers Trade Union (workers) and of
the Union of Salaried Workers (clerical workers). The questionnaire was sent to 108
employers’ representatives (HSE managers), of whom 49 responded, resulting in a
response rate of 45 %. The respondents to the employers’ questionnaire were from
45 different companies. The questionnaire was sent to 217 workers’ OSH repre-
sentatives of, of whom 105 responded, resulting in a response rate of 48 %. The
respondents to the workers’ questionnaire were from 80 different companies. The
questionnaire form is being presented as the appendix of this article. Respondents
were asked to indicate how the different topics were executed, ranging from 1 (very
good), 2 (rather good), 3 (poorly), 4 (not executed). Statistical analysis was done
with SAS software (2005). In testing the data regression analysis was applied.

3.2 The Qualitative Study: Discourses of the Employers
and Workers

In the data analysis of the discussion in the on-line questionnaire, the actantial
model of Greimas (1987, 1990) was applied.

The six actants are divided into three oppositions, each of which forms an axis of
the actantial description (Hébert 2011):

e The axis of goal: (1) subject/(2) object. The subject is what is directed towards
an object. The relationship established between the subject and the object is
called a junction.

e The axis of power: (3) helper/(4) opponent. The helper assists in achieving the
desired junction between the subject and object; the opponent hinders this goal.

e The axis of transmission and knowledge: (5) sender/(6) receiver. The sender is
the element requesting the establishment of the junction between subject and
object. Sender elements are often receiver elements as well.

The core of the actantial model is formed from the subject’s intention to acquire the
object. Consequently, the subject is the performer of a task, and the object is some-
thing that the subject tries to acquire through some activity (Greimas and Courtes
1982). A sender is a party who gives the task to the subject (Greimas 1987, 1990).
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At the same time, the sender defines the value targets for the activity, and provides
justification and motivation for the subject’s activity. A receiver is a party who
evaluates whether the subject has succeeded, and confers on the parties to the dis-
courses either a reward or punishment after the task has been completed.

In addition, the actantial model (Greimas 1987, 1990) includes so-called sec-
ondary actors: a helper and opponent. The helper promotes the subject’s ability to
perform the task. The importance of the role of the opponent is emphasized when it
represents a counterforce that the subject has to overcome in order to reach its goal.
When carrying out actantial reading, the researcher is trying to identify the fol-
lowing matters in the text being analysed: Who is the main character (subject) of
the discourse (or of the issue to be dealt with)? What does the subject try to acquire
(the object)? Who defines the subject’s obligation to acquire the object, or justifies
and motivates the subject to acquire it (sender)? Who helps the subject when he/she
tries to carry out the task (helper)? Who opposes the subject when he/she tries to
acquire the object (opponent)? Who obtains an advantage or disadvantage when the
subject acts (receiver)?

4 Questionnaire Survey Results

4.1 Testing of the Hypotheses

4.1.1 Regression Analysis Among the Aggregated Variables

For workers, in the regression analysis both aggregated variable “Prevention pri-
oritizations” and aggregated variable “Measures of management” had a highly
significant (p < 0.001) effect on aggregated variable “Safe use of chemicals”
(Table 1).

Similarly for employers, in the regression analysis both aggregated variable
“Prevention prioritizations” and aggregated variable “Measures of management”
displayed a highly significant (p < 0.001) effect on aggregated variable “Safe use of
chemicals”.

In addition, for workers, in the regression analysis both aggregated variable
“Prevention prioritizations” and aggregated variable “Safe use of chemicals” had a
highly significant (p < 0.001) effect on aggregated variable “Measures of man-
agement” (Table 2).

Similarly for employers, in the regression analysis both aggregated variable
“Prevention prioritizations” and aggregated variable “Safe use of chemicals”
showed a highly significant (p < 0.001) effect on aggregated variable “Prevention
measures of management”.
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Table 1 For workers, regression analysis of the importance of positive impacts of legislation on
aggregated variable “Safe use of chemicals” and a set of aggregated variable “Prevention
prioritizations” and “Measures of management”: dependent aggregated variable: “Safe use of

chemicals”
Source df Sum of squares Mean square F value Prob. level R-square
Model 1 2,745 2,745 97.30 <0.0001 0.49
Error 102 2,878 28.22
Corrected total 103 5,624
Parameter estimates
Independent df | Parameter Standard t-value Prob. 95 % confidence
variable estimate error level limit
Intercept 1 12.64 2.64 4.80 0.0001%%** 7.42 17.87
Prevention 1 0.69 0.07 9.86 0.00071 %% 0.40 0.757
prioritizations
Intercept 1 24.54 2.13 11.53 0.00071 #** 20.29 28.74
Measures of 1 0.47 0.07 6.69 0.0001%** 0.33 0.60
management

p < 0.001%**

Table 2 Regression analysis for the workers assessments for importance of positive impacts of
legislation on aggregated variable “Measures of management” and a set of aggregated variable
variables “Prevention prioritizations” and aggregated variable “Safe use of chemicals”: dependent
aggregated variable: “Measures of management”

Source df Sum of squares Mean square F value Prob. level R-square
Model 1 2,404 2,404 44.75 <0.0001 0.31
Error 102 5,479 53.71

Corrected total 103 7,883

Parameter estimates

Independent df | Parameter Standard t-value Prob. 95 %

variable estimate error level confidence limit
Intercept 1 2.08 3.29 0.63 0.53 —4.45 8.61
Prevention 1 0.74 0.09 8.38 0.0001%** 0.57 0.92
prioritizations

Intercept 1 4.28 3.80 1.13 0.2 -3.25 11.81
Measures of 1 0.65 0.10 6.69 0.0001%** 0.46 0.85
management

p < 0.001%**
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4.1.2 Results of the Testing of H1-H3

The hypotheses (H1-H3) were supported.

4.2 The Collective OSH Climates

4.2.1 The Climate Factors for “Safe Use of Chemicals”

T. Niskanen

For workers, the factor analysis on “Safe use of chemicals” was being carried out.
In the rotated factor analysis according to the variables three factors were detected

(Table 3).

Standardized Cronbach Coefficient Alpha is 0.89. Kaiser—Meyer—Olkin measure
of sampling adequacy is 0.82. According to the variables, Factor 1 is named as

Table 3 Workers’ climate for rules compliance in “Safe use of chemicals”

Safe use of chemicals Factor 1 Factor 2 Factor 3 Communality Weight
(1) On-the-job training of 0.75 0.27 0.28 0.71 3.53
subcontractors working at the

workplace is arranged

(2) Sub contractors carry out 0.71 0.18 0.26 0.61 2.54
danger identification in the same

way as the client enterprise

(3) On-the-job training is 0.56 0.33 0.23 0.48 1.94
arranged

(4) Adequacy of the preventive 0.55 0.33 0.34 0.53 2.13
measures is assessed

(5) Accident dangers are 0.54 0.37 0.37 0.56 2.28
assessed

(6) Exposure to chemical 0.49 0.40 0.33 0.51 2.05
substances are carried out

(7) Work-hygienic 0.48 0.44 0.02 0.43 1.76
measurements are carried out

(8) Policy of OHS has been 0.22 0.81 0.17 0.73 3.76
formulated

(9) Follow up and reporting is 0.38 0.80 0.16 0.80 5.09
regular

(10) OHC service makes work 0.28 0.58 0.38 0.56 2.26
place assessments

(11) Chemicals are stored safely 0.21 0.22 0.81 0.74 3.86
(12) Chemicals are used safely 0.28 0.10 0.78 0.70 3.33
(13) Chemicals safety data 0.28 0.10 0.78 0.43 1.75
sheets are utilised
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“Training”, Factor 2 “OSH policies” and Factor 3 “Work processes”. For workers,
variance explained by each factor is as follows: Factor 1-30 %, Factor 2-27 %, and

Factor 3-22 %.

4.2.2 The Climate Factors for “Prevention Prioritizations”

Factor analysis of the workers on “Prevention prioritizations” is presented in the

Table 4.

Table 4 Workers’ climate for rules compliance in “Prevention prioritizations”

Prevention prioritizations

Factor 1

Factor 2

Factor 3

Communality

Weight

(1) Dangers are eliminated

0.78

0.18

0.18

0.68

3.10

(2) Collective safety
measures which have a
general impact are adopted
before individual measures

0.74

0.24

0.10

0.61

2.57

(3) Worker expertise and
experience are utilized in
connection with danger
identification and risk
assessments

0.64

0.35

0.28

0.61

2.58

(4) Development of
technology is taken account

0.62

0.35

0.42

0.69

3.21

(5) Dangerous substances
are replaced by less
dangerous

0.51

0.26

0.19

3.63

1.57

(6) In danger identification
and risk assessments OHC
providers are used as

experts in risk assessments

0.47

0.38

0.25

0.42

1.72

(7) Risks are assessed

0.24

0.76

0.18

0.67

3.06

(8) Documents of the risk
assessment are up-dated

0.24

0.74

0.14

0.63

2.70

(9) Dangers are identified

0.25

0.67

0.30

0.60

2.49

(10) Documents of the risk
assessment are kept
available to workers

0.20

0.64

0.12

0.46

1.84

(11) Danger identification
and risk assessments are
carried out in cooperation
between the employer and
workers

0.42

0.59

0.21

0.56

2.29

(12) Continuous monitoring
of the working environment
is taken care

0.25

0.30

0.92

0.16

0.92

(13) Effects of preventive
measures are followed-up

0.50

0.23

0.58

0.63

2.73
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Standardized Cronbach Coefficient Alpha is 0.91. Kaiser—-Meyer—Olkin measure
of sampling adequacy is 0.84. According to the variables, Factor 1 is named as
“Technology”, Factor 2 “Assessments and documents” and Factor 3 “Control”. For
workers, the variance explained by each factor are as follows: Factor 1: 31 %,
Factor 2: 30 % and Factor 3: 18 %.

4.2.3 The Climate Factors for “Measures of Management”

Factor analysis of the workers on “Measures of management” is presented in the
Table 5.

Standardized Cronbach Coefficient Alpha is 0.88. Tucker and Lewis’s Reli-
ability Coefficient is 0.93. Kaiser—-Meyer—Olkin measure of sampling adequacy is
0.91. According to the variables, Factor 1 is named as “Leadership”, Factor 2
“Assessments” and Factor 3 “Utilization of measures”. For workers, variance
explained by each factor are as follows: Factor 1: 24 %, Factor 2: 23 % and Factor
3: 23 %.

4.3 Qualitative Results of the Questionnaire Survey:
Discourse Analysis

A semi-structured format was used in the questionnaire concerning open responses.
Respondents were asked to comment on the following topics: (1) the development
need and challenges of the legislation, (2) the need of information concerning
EU regulation REACH and (3) the cooperation with different Governmental
Inspectorates in chemical safety.

4.3.1 The Development Need and Challenges of the Legislation

Legislation was considered as functionally good but clearer application instructions
were desired.

e “The actual legislation is extensive but employers’ obligations to comply with
the legislation should be emphasised.” (Worker representative)

e “Risk assessments should be handled by the same act regardless of whether they
relate to risks relating to OSH risk or to risks associated with the environment of
the factory.” (Employer representative)

e “The law should define the frequency of risk assessments.” (Worker
representative)

e “It is often thought that risk assessment issues are in order when the risks of the
production are assessed.” (Employer representative)
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Table 5 Workers’ climate for rules compliance in “Measures of management”
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Measures of management

Factor 1

Factor 2

Factor 3

Communality

Weight

(1) Results of the risk
assessments are utilized
when planning workstations

0.79

0.18

0.43

0.84

6.34

(2) Results of the risk
assessments are utilized
when following up the
improvements of the
working environment

0.73

0.44

0.25

0.79

4.82

(3) Results of the risk
assessments are utilized in
planning and leadership of
the work

0.59

0.48

0.33

0.68

3.13

(4) Results of the risk
assessments are utilized
when developing the work
of the supervisor

0.55

0.40

0.26

0.54

2.15

(5) Results of the risk
assessments are utilized
when planning the clarifi-
cations and measurements

0.36

0.77

0.35

0.84

6.14

(6) Results of the risk
assessments are utilized
when drawing up instruc-
tions and guidelines for use

0.32

0.70

0.44

0.79

4.75

(7) Results of the risk
assessments are utilized in
the on-the-job training of
the workers

0.34

0.62

0.46

0.72

3.63

(8) Results of the risk
assessments are utilized in
the realization of the policy
of OHS

0.46

0.51

0.42

0.65

2.88

(9) Results of the risk
assessments are utilized
when renovating industrial
premises

0.29

0.30

0.72

0.69

3.23

(10) Results of the risk
assessments are utilized
when planning and execut-
ing the activities of the OHC

0.26

0.34

0.68

0.65

2.82

(11) Results of the risk
assessments are utilized in
the acquisition of machines
and devices

0.36

0.34

0.59

0.59

241

(12) Results of the risk
assessments are utilized
when planning and
implementing development
preventive measures

0.49

0.39

0.54

0.68

3.17
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e “Risk assessments should be included in project activities, internal service-
providing activities and maintenance. OSH legislation should somehow
emphasize these areas which would make it easier to justify the importance here
in the field. Of course these risk assessments can be based on something else
than OSH legislation. It is a fact that risks are even bigger during maintenance
and servicing work, which are often carried out while the production is still
going on.” (Employer representative)

e “Risk assessment in SME:s is difficult. There is a need to provide guidelines to
SMEs for carrying out the risk assessments. We use the HSEQ assessment
system. We use our own resources for guiding SMEs (small and medium-size
enterprises).” (Worker representative)

e “It should be guiding and produce comparable risk assessment both for
authorities and enterprises.” (Employer representative)

e “There should be more assessment of joint effects.” (Worker representative)

e “Training and enough time should be arranged to allow oneself to become
familiar with OSH issues. It would be necessary to go through appropriate
exemplary cases so that all persons involved would understand how important
this is. In many workplaces some issues like noise are not taken seriously.”
(Worker representative)

e “I think the legislative basis is quite good. However, more practical guidance is
needed in its interpretation.” (Employer representative)

e “The legislation is ok as far as it is interpreted openly e.g. in connection with
authority inspections, taking account of the field of industry and other cir-
cumstances. With regard to the development of operation and safety, the same
model is not suitable or at least not useful for all enterprises.” (Employer
representative)

The above-mentioned comments in the Greimas’ (1987, 1990), Greimas and
Courtes (1982) semiotic actantial model linking the theory with the textual com-
ments which are referring to the “Legal demands with respect to risk assessment
and prevention measures” are presented in Fig. 2.

4.3.2 The Need of Information Concerning EU Regulation REACH

The respondents were also asked to answer open questions about the challenges the
new EU chemical regulation REACH sets for enterprises in the future. Some of the
responses emphasized that issues relating to REACH shall be taken care of in a
centralized manner, and part of the responses were clearly doubtful. Uncertainty
about the REACH regulation was very common, especially in the responses of
worker representatives.

e “REACH will mainly be taken care of by others—those at the supplier and
management level of the concern. The greatest challenge could be that we need
to collect information from the downstream users of our products.” (Employer
representative)
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Fig. 2 The actantial model as it applies to the “legal demands with respect to risk assessment and
prevention measures”

e “The competence level of documents and descriptions regarding exposure and
use should be raised. At some point the deliveries of small lots of chemicals may
stop because of excessive registration costs, which may cause problems for
taking into use new substituting chemicals.” (Employer representative)

e “REACH will be taken care of at the division level. I have not received much
information about it from that direction. However, I have found out for myself that
at least the obligations of final users also apply to us.” (Employer representative)

e “The work will be carried out in a centralized manner by resources of the
concern.” (Employer representative)

“The whole REACH concept is very unclear.” (Employer representative)
“I cannot comment on issue that I don’t know well enough. Does this mean that
more information should be given on this?” (Worker representative)

e “I am worried that the knowledge and skill of the authorities might not be good
enough to enforce the provisions of the REACH regulation at enterprises on
local level.” (Employer representative)

e “The principles of risk assessments should also be followed when developing
requirements. REACH seems to decentralise the resources, which leaves too
little resources for controlling real risks. Issues representing low risk levels can
demand an unreasonable amount of the resources. Surveys and assessments are
made in a very burdening way.” (Employer representative)

e “The regulation has remained quite distant from the level of everyman.”
(Worker representative)



174 T. Niskanen

Sender Receiver
* REACH will mainly be Object * REACH issues presenting
taken care by the supplier low risk levels can
& management * Best REACH demand an unreasonable
¢ The REACH will be practlce§ A amount of the resources
carried out in a centralised * Complying of ) « REACH assessments are
manner of the company REACH regulation made in a very burdening
* Guidelines fgr applying y manner
the REACH in the e REACH has remained
companies rather distant
Helper Opponent
* Knowledge and skills of ¢ Alack of competence
the authorities should be Subject level of REACH
good enough in REACH ¢ Employers documents
e Suppliers’ high ™« Collaboration ¢ A lack of expertise to
competence in REACH between chemicals’ understand the obligations
¢ REACH seems to suppliers and of REACH
decentralise the resources employers’ ¢ The whole REACH
professionals process is very unclear

Fig. 3 The actantial model as it applies to the “need of information concerning EU regulation
REACH”

e “I don’t know the regulation well enough to be able to respond.” (Worker
representative)

e “First it should be explained to the workers what the REACH regulation of the
EU actually means. Only a few people know something about that regulation so
it is difficult to have an opinion.” (Worker representative)

The above-mentioned comments in the Greimas’ (1987, 1990), Greimas and
Courtes (1982) semiotic actantial model linking the theory with the textual com-
ments which are referring to the “Need of information concerning EU regulation
REACH?” are presented in Fig. 3.

4.3.3 The Cooperation with Different Governmental Inspectorates
in Chemical Safety

The respondents could comment via open questions were asked to describe how
cooperation between different authorities should be developed so the enterprises
could better integrate the risk assessment obligations rising from the legislation. For
example, the respondents wrote that the activities of the different authorities should
be undertaken in a uniformed manner.

e “The various authorities (e.g. Finnish Environment Institute, the regional OHS
governmental authorities) could consider a joint risk assessment procedure. This
would mean that every enterprise could assess all risks simultaneously, taking
account of all sectors of its activity. In addition, joint inspections could be
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arranged instead of having several inspections per year, arranged by various
authorities, as the situation is now.” (Employer representative)

“This sector should be developed so all authorities could be served by the same
risk analysis.” (Employer representative)

“The regional OSH authorities and civil protection authorities should cooperate.
Some issues overlap in the inspections of these authorities. A fire marshal and an
occupational safety inspector are both competent to notice untidy environments
endangering safety. However their opinions may be different.” (Worker
representative)

“Combining the Acts could bring about a similar interest in all risks involved.
Now separate mappings and examinations are carried out which do not necessarily
take into account the effects of the risks as a whole.” (Worker representative)
“An integrated risk analysis would provide opportunities to focus on the most
important issues in the particular enterprise in question, regardless of whether the
issues relate to the environment or occupational safety and/or major accident risks.
An integrated risk analysis would also create a good basis for defining the right
grade of involvement of the different authorities.” (Employer representative)

“I don’t think that one integrated risk analysis can suit perfectly for assessing all
risks. It would be great if they succeeded in finding a model that would serve
several purposes at the same time.” (Employer representative)

“At our workplace this is a continuum that is carried out under the action plan.
Audits guarantee that progress happens all the time. I hope that the authorities
do not become more involved because people are very well aware of these
issues.” (Worker representative)

“The number of inspections carried out by regional OSH authorities should be
increased.” (Worker representative)

“More resources are needed for the enforcement of OSH issues and for work-
place visits of inspectors. The inspections are useful for all parties.” (Employer
representative)

“Inspectors of the regional OSH authorities should check the real situation at
workplaces. Instructions should be given to the employer, and corrective mea-
sures should be followed-up.” (Worker representative)

“Referring to the previous issue also standardized management systems are
fixed to different sectors. An integrated model would integrate all safety risks at
enterprises basically to the same level. Under authority control, any voluntary
certifications of management systems could be taken account of better than
now.” (Employer representative)

The above-mentioned comments in the Greimas’ (1987, 1990), Greimas and

Courtes (1982). Greimas semiotic actantial model linking the theory with the tex-
tual comments which are referring to the “Cooperation with different Governmental
Inspectorates in chemical safety” are presented in Fig. 4.
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Fig. 4 The actantial model as it applies to the “cooperation with different Governmental
Inspectorates in chemical safety”

5 Discussion

5.1 Theoretical and Practical Implications

For “Safe use of chemicals”, Factor 1 is named as “Training”, Factor 2 “OSH
policies” and Factor 3 “Work processes”. This present study supports the findings
of Grote (2012) that the predominant approach to managing uncertainty in any
particular organization needs to be taken into account and incorporated into the
design, implementation as well as when evaluating safety management systems.
The present study when asked for comments about “Training” supports the con-
clusions of Brennan and Kiihne (2009) that a good training and process safety
information system is one that is reviewed periodically. In terms of personal safety,
training is mainly aimed at increasing each individual’s knowledge about risks and
risk protection measures, which today can be found in almost all industrial sectors
(Grote 2012). This study confirms the results of Baram (2007) that companies must
be alert to existing and pending regulations that can have direct and indirect
implications about the design of their products and processes. The present results in
the section of “OSH policies” support the conclusions of Helland (2009) that in
high-risk industries, complex and novel tasks require more goal and process poli-
cies in order to promote exploration and learning. Many companies in high-risk
industries have started to invest in team training in order to develop the skills
needed for effective coordination (Grote 2012). Feedback is more influential than
simple training and is enhanced if there is direct dialogue between the employer and
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the workers (Hale et al. 2010). In the section evaluating “Work processes” this
study indicated that the employer shall ensure that the risk is reduced to a minimum
by application of protection and prevention measures e.g. with a design of appro-
priate work processes, engineering controls and use of adequate equipment and
materials. In addition, the employer shall establish procedures (action plans) which
can be put into effect when any an accident or incident such event occurs. The
present results support findings of Grote and Kiinzler (2000) who stated that
“Efforts aimed at increasing the safety of high-risk production systems focus more
and more not only on technical and individual-centered measures, but on an integral
safety management improving the interplay of technology, organization and human
resources”. Hale et al. (1998) established and tested the management of safety in
maintenance activities in the chemical process industry and developed an audit
checklist to carry out in-depth assessment of their management systems. Reniers
(2009) noted that due to the rapid systems development of chemical technology, in
chemical plants there has been is a continuous growth of ever more complex
installations operating under more extreme and critical process conditions. Schobel
and Manzey (2011) proposed that OSH efforts into high hazard systems should
focus more strongly on the development of alternative models of socio-technical
systems’ performance; the learning from mistakes has the potential to supplement
existing methods of functional event analysis.

For “Prevention prioritizations”, Factor 1 is named as “Technology”, Factor 2
“Assessments and documents” and Factor 3 “Control”. In this section assessing risk
assessment, this study supports in the findings of Grote (2012) that in order to draw
up useful procedures in risk prevention, it is important to look beyond the general
level of procedures into different types of rules and how they affect organizational
processes. The present results in the section of “Technology” support the conclu-
sions of Helland (2009) that the good design of a manufacturing process reduces or
eliminates the hazards associated with materials and operations. Furthermore, this
can be done in several ways (a) minimize-use smaller quantities of hazardous
substances; (b) substitute-replace a material with a less hazardous substance;
(c) moderate-use less hazardous conditions, a less hazardous form of a material, or
facilities which minimize the impact of a release of hazardous material or energy;
(d) simplify-design facilities which eliminate unnecessary complexity and make
operating errors less likely (Helland 2009). Wu et al. (2011) emphasized the system
importance of the safety leadership highlighting that safety climate mediated the
relationship between safety leadership and performance. A participation by
employees in the leadership of their organizations may imply that they accept,
or show readiness to accept, work roles which go beyond the agreements and
constraints evolved by negotiation between management and workers on their
behalf (Cherns 1976).

This present study supports in the section of “Assessments and documents” the
results of Hale et al. (1998) that information on the results of risk assessment,
especially in maintenance work, should receive attention with respect to the safety
measures in high-risk industry. This study supports the criteria presented by
Neathey et al. (2006, p. 44) i.e. that that there are good ways to inform workers of
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the results of their risk assessments and for communicating OSH issues as an
agenda item at all staff meetings. The present results support the findings of Payne
et al. (2009) that it is very important that the workers participate in the risk
assessment in all aspects of process safety. If the organization is not communicating
the risks of the job to its workers nor using previous unsafe incidents as learning
opportunities, then workers will not be able to develop the skills to act safely,
recognize and report dangers, and correct problems as they arise (Payne et al. 2009).
This study is for support the conclusion of Gadd et al. (2004); here in the section of
“Control” this study emphasized the importance of informing about decisions
relating to the control and reduction of workplace risks. This study confirms the
results of Gadd et al. (2004) that risk assessment process can be divided into three
stages—preparing for the assessment, carrying out the assessment and post-
assessment activities. The results found in the section in “follow-up and monitor-
ing” the support to findings of Hale and Swuste (1998) they established three levels
of safety management systems as the goal monitoring, follows-up procedures, and
execution of work instructions.

For “Measures of management”, Factor 1 is named as “Leadership”, Factor 2
“Assessments” and Factor 3 “Utilization off measures”. In the section assessing
prevention measures, this study supports the findings of Hale and Swuste (1998)
who stated that management may be advised to set goal, process, and action rules.
First, the goal rules define the OSH goal to be achieved, leaving open how this is
accomplished by the actors concerned. Second, the process rules provide guidance
for deciding on the right course of action for achieving certain goals. Third, the
action rules prescribe detailed courses of action, possibly without even mentioning
the goal to be achieved. Action rules should be used when stability of processes is
required. Goal and process rules should be used when flexibility is required. The
employer shall take the necessary preventive measures e.g. hazardous chemical
agents should be eliminated or reduced to a minimum by the design and organi-
zation of systems of work at the workplace. This study supports in the section of
“Leadership” the results of Baram (2007) that regulations also have important
indirect effects on leadership and process design. Furthermore, Hale et al. (2007)
concluded that the organization of OSH involves the use of a combination of goal-
oriented risk analyses with the participation of experienced users to arrive at
detailed design solutions. The present results found in the section of “Assessments”
support to the conclusions of Mohaghegh and Mosleh (2009) that the four activities
are being included as “design”, “implementation”, “internal auditing” and
“change”, which are similar to the cycle ‘plan, do, check and act’, which has its
roots in the quality control field. The present results in the section of on “Utilization
off measures” support the findings of Helland (2009), who postulated that pursuing
the concept of inherency and its related risk may provide an effective orientation of
the potential of a substance, product, process or system to evoke OSH harm.

The present qualitative results support those of Grote (2012) that managing
uncertainty is an important feature also in general organizational characteristics.
In addition, Grote (2012) classified the focus of OSH management as follows:
(1) Tasks and work processes—e.g., task complexity, types of task interdependencies;
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(2) People: i.e. do they have formal qualifications; (3) Organization structure, i.e.
the distribution of decision authority; (4) Technology: i.e. technical work processes;
(5) External relationships: i.e. supply chain, cooperation between the employers and
governmental authorities. The qualitative results support with respect to EU REACH
Regulation the conclusions of van Asselt and Renn (2011) that the decisions about
chemicals risks are taken in complex webs of actors, rules, conventions, processes,
mechanisms, institutional arrangements, and political cultures. Risk decisions of
REACH regulations can be understood only as the outcome of complex interplays
between multiple actors. In topics related to REACH this study can be considered to
be in agreement with the conclusions of van Asselt and Renn (2011) that a governance
perspective is needed to examine and explain the societal dynamics around issues
framed as risk issues.

With respect to REACH this study confirms the results of van Asselt and Renn
(2011) that in supply chains the systemic risks requires a holistic hazard identifi-
cation, risk assessment, and risk management because investigating systemic risks
goes beyond the usual agent-consequence analysis.

This study showed that for workers and for employers, in the regression analysis
both “Risk assessments process and prevention prioritizations” and “Prevention
measures of management” showed a highly significant (p < 0.001) effect on “Safe
use of chemicals”. With respect to risk assessment process this study supports the
results of van Asselt and van Bree (2011) that from the perspective of ‘risk gov-
ernance’, the precautionary principle should be considered as the obligation to take
uncertainty seriously in all stages and in all dimensions and furthermore becoming a
normative, instead only of a legal principle. The present results support the findings
of Carmeli et al. (2013), who indicated that if one has a resilient top management
then good communication within top management teams facilitates engagement in
strategic decision comprehensiveness. Furthermore, Carmeli et al. (2013) found that
managers should employ more comprehensive and extensive decision making
processes e.g. by improving their level of strategic grasp of their environments and
processing information for knowing how to manage complex processes. This study
supports the results of Rasmussen (1997) that it is evident that in high-risk
industries safety control requirements and a new approach to representation of
system behaviour should clearly be focused on the mechanisms generating
behaviour in the dynamic work context. In addition, risk assessment should become
an integral part of a company’s safety management system. This kind of assessment
will almost inevitably result in recommendations for improvements and further
actions to control and reduce risk. The present results support previous reports of
Gadd et al. (2004) that risk assessment should not be a one off activity, but should
be ongoing and be a part of the process of continuous improvement. Thus, the risk
assessments need to be reviewed as part of the standard OHS management practice.
The present results confirm the conclusions of Hale and Swuste (1998) that with
respect to on-the-job training a complex task requires more goal and process rules
in order to promote learning. This study supports the findings of Grote (2012) that
different types of OSH regulation regimes impose very different demands on their
internal functioning (Grote 2012). When the focus is on external regulation,
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companies have to continuously react to changes of regulatory demands and adapt
their safety management accordingly. All companies, especially those operating
with major risks are subject to some degree of external regulation. For companies
operating in high hazard systems, the different types of OSH regulation regimes
demand levels of excellence in their internal functioning.

Recent years have witnessed a tendency to move away from prescriptive regu-
lation which specifies in minute detail how an organization should carry out its
operations, and nowadays the trend is to goal-oriented legislation, which promotes
self-regulation (Grote 2012). Furthermore, in particular during a period with a rapid
pace of change, it is important to analyze how effectively information of changes of
technology, processes, and policies are being communicated (Rasmussen 1997).

In this approach the system thinking would be of great importance. The systems
thinking does not mean simply ignoring the complexity inherent in industrial pro-
cesses, but instead it involves organizing complexity into coherent measures that
illuminate the causes of problems and how they can be remedied in an enduring
manner (Senge 1994, p. 128). Human factors (ergonomics) approach is a systems
discipline and profession, applying a systems philosophy and systems approaches
(Wilson 2014). These concern (Edwards and Jensen 2014): (1) Boundaries and
scope of the system, (2) Participants in a system, (3) The character of knowledge,
(4) Performance management, leadership and key performance indicators. Vayrynen
et al. (2014) applied a holistic ergonomics/human factor approach to optimize work
systems, as far as performance and effectiveness, including in a key role people
without detriment to their health, safety, or other factors of well-being at work.
Optimization may be evaluated based on measures of three categories: (a) health and
well-being, (b) safety and (c) production performance (the quantity and quality (Q)
of production) with minimal nonconformities (Vayrynen et al. 2014).

5.2 Limitations

Some limitations should be considered when interpreting the present results. This
kind of questionnaire does not allow one to draw causal conclusions with complete
confidence. The present results are subject to potential inaccuracies related to the
inability of respondents to recall information correctly. First, the main limitation of
the current study is its cross-sectional nature. Second, our study relies exclusively
on self-report measures. Third, the cross-sectional nature of the survey did not allow
for the determination of causal relationships. Fourth, the generalizability of our
findings should be interpreted with caution, as the study was conducted in the realm
of the Finnish chemical industry. Fifth, longitudinal studies are needed to establish
the causality of the relationships. These limitations notwithstanding, this study
provides a new kind of the perspective on practically orientated recommendations
that are linked to the distinctive contexts of work places of Western Europe.
Longitudinal designs and experimental intervention are needed to make it possible
to draw more convincing causal inferences in OSH.
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Limitations concerning the sample of the participants need to be considered
and this limits the generalizability of the results. At the same time, the statistical
sample size of the small and micro enterprises (1-9 workers) is under-represented.

6 Conclusions and Recommendations

In the regression analysis of workers and for employers, two aggregated variables
i.e. “Prevention prioritizations” and “Measures of management” exerted a highly
significant effect on one aggregated variable “Safe use of chemicals”. For the
workers, in the climate analysis for “Safe use of chemicals” the significant factors
were as follows: Factor 1—Training, Factor 2—OSH policies and Factor 3—Work
processes. In the climate analysis for “Prevention prioritizations” the significant
factors were as follows: Factor 1—Technology, Factor 2—Assessments and docu-
ments and Factor 3—Control. In the climate analysis for “Measures of management”
the following factors were important: Factor 1 —Leadership, Factor 2—Assessments
and Factor 3—Uftilization of measures.

The risk assessment should not be a one-off activity, but should be ongoing and
a part of the process of continuous improvement. Information on the results of risk
assessment should be communicated to all interested partners, for example as an
item of the agenda at all staff meetings. In OSH management, certain measures
should be applied proactively e.g.: (1) in the implementation of risk assessment in
the planning and leading of the work, (2) in the development of the supervisors’
leadership and (3) in the following up of the improvements of the working con-
ditions. The management should make every effort to ensure that workers have the
opportunity to participate in prevention of safety-related pitfalls, e.g. problems
discovered in the risk assessment. In risk assessment, the following measures
should to be implemented e.g.: (1) documents concerned with risk assessment
should are be up-dated, (2) relevant documents should be made available to the
workers, (3) hazardous substances should be replaced by less hazardous alternatives
and (4) effects of preventive measures are being followed-up.
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and Occupational Safety and Health
Processes in the Finnish Chemical
Industry
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Abstract The aim of this study was to explore organizational and technical
measures in OSH, and to clarify the potential relationships between legislation,
leadership, collaboration, prevention, improvements, monitoring, occupational
health care (OHC), training and use of personal protective equipment. The
respondents were OSH managers (N = 85) and workers’ OSH representatives
(N = 120) from the chemical companies. In the regression analysis, leadership and
collaboration displayed a statistically highly significant effect and the quality of
legislation had an almost statistically significant effect on continuous improve-
ments. Furthermore, continuous improvements exerted a statistically significant
effect and training had a statistically highly significant effect on prevention prior-
ities. In addition, monitoring of the work environment exhibited a highly significant
effect, and leadership and collaboration a significant effect on the use of personal
protective equipment. The following four factors were found in the collective
climate analysis for monitoring of the work environment and risk prevention pri-
orities: Factor 1—Technology and measurements, Factor 2—Management and
guidance, Factor 3—Monitoring and Factor 4—Risk management. In the dynamic
processes such as present in the chemical industry undertaking a command-
and-control approach to implement guidelines to conduct a top-down leadership
is inadequate; a fundamentally different OSH system with self-regulation
(e.g. Responsible Care Code) is required.
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1 Introduction

The focus of this study is to examine the mechanisms through which leadership,
collaboration and technical measures can influence OSH issues. Wirth and Sig-
urdsson (2008) concluded that there is very limited information available about
industry’s experience with behavioural safety approaches. In the present study, it
was hypothesized that leadership and collaboration is the process when OSH
leadership broaden and elevate the interests of the workers, generate commitment of
individuals to OSH, and when they enable workers to collaborate for the devel-
opment of OSH: e.g. increased role clarity and increased opportunities for devel-
opment (applied from Bass et al. 2003). The conclusions of Hale et al. (1997) in
their reviews were that there have been few attempts to produce coherent and
comprehensive models of safety management systems [...] ‘There is a need for a
framework to represent the complexity and dynamics in this area’ (Hale et al.
1997). With respect to safety climate and safety performance, development of
leadership and collaboration reflects the ability of the leader to motivate employees
to perform beyond their self-interest towards best OSH practices (applied from
Kapp 2012). The four practices can be listed as follows: modelling the desired
behaviour, inspiring a commitment to the goal, empathizing with employees and
intellectually engaging them in the process (applied from Kapp 2012). A better
understanding of these experiences would help in identifying not only the best or
most promising practices, but also in pinpointing the obstacles and barriers to
successful implementations and the knowledge or practical gaps that provide
opportunities for research (Wirth and Sigurdsson 2008).

Organizations working in high-risk industries are subject to competing even
conflicting demands. These include balancing a concern for OSH with the need for
goal attainment, and finding an equilibrium between the need for stability and
control with the need for adaptation and change (Colley et al. 2013). The results of
Colley et al. (2013) suggested that perceptions of safety climate are sensitive to the
relative emphasis that is being placed on these competing values. ‘Efforts aimed at
increasing the safety of high-risk production systems focus more and more not only
on technical and individual-centred measures, but on an integral safety management
improving the interplay of technology, organization and human resources’ (Grote
and Kiinzler 2000). Furthermore, high-quality collaboration tends to achieve
positive OSH outcomes for organizations and workplaces. Although OSH man-
agers may directly affect OSH outcomes at multiple levels (individuals, groups,
organizations), often their effects are indirect, mediated through the workers’ OSH
representative and they gradually appear over substantial periods of time.

Kapp (2012) noted that safety-related behaviour includes a range of activities
performed by individuals to maintain a safe workplace and it involves the actions of
individuals ensuring that they comply with established safety rules and procedures
as well as involving positive changes in worker behaviour. Coyle-Shapiro and
Shore (2007) identified three fundamental aspects inherent in the social exchange:
relationship, reciprocity and the actual exchange. One fundamental issue raised by
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Coyle-Shapiro and Shore (2007) is that the organizational agent in the dyadic
relationship often is not defined. They indicated that individuals (in this study—
OSH managers and workers’ OSH representatives) do not enter into a formal
exchange agreement with the organization. Rather, they are dyadic partners with
whom there are interactions. As such, managers play an important role in shaping
the psychological contract on behalf of the organization (Huy 2002).

Vroom and Yetton (1973) proposed a model of situational leadership, which
could be applied to OSH management; this model supports both OSH managers and
workers’ OSH representatives in deciding the level of worker participation in OSH
problem solving. A modification of the situational leadership theory proposed by
Hersey and Blanchard (1982) advocates that the amount of direction that a leader
provides should be based on the employee’s maturity and should be on a continuum
consisting of distinctive four styles: autocratic, persuasive, consultative and dem-
ocratic. The assumption in the situational model of Hersey and Blanchard (1982)
can be applied to OSH activities and the sharing of these responsibilities between
OSH managers and workers’ OSH representatives. The participation of the work-
ers’ OSH representatives is a way to promote acceptance of the OSH measures. In
addition, the participation of the workers can increase the effectiveness of the OSH
measures and improve commitment towards OSH collaboration. Likert (1961) also
highlighted the benefits of participative management.

While some OSH managers may have access to effective OSH management
systems, this is not invariably the case. It might be more appropriate to focus on
how the OSH managers shared actions achieve OSH preventive measures and are
these acquired via individual measures rather than overall OSH collaboration
between the employer and the workers. It might also be worthwhile focusing on
how those different levels of OSH measures can affect self-regulatory processes in
the workplaces and how these different interactions can encourage a collective
engagement in OSH. The complexity of OSH management can also be appreciated
by acknowledging the impact that the OSH context (e.g. national and organizational
cultures) may have on leaders, which may in turn, influence on OSH outcomes.

Workplaces are complex systems in which different processes are continually in
flux (e.g. OSH management, self-regulation in OSH, collaboration in OSH) as OSH
managers with workers” OSH representative and others in the work environment—
these interactions results can in very different behavioural OSH outputs. OSH
management can also reflect an integration of capacities across roles in creating the
workplace culture such as the willingness to undertake cooperation and collabo-
ration between the employer and workers in OSH issues.

OSH management guides the combination of goal orientation in OSH and its
regulatory focus. This combination is integrated within the workplaces via self-
regulation between OSH managers and workers’ OSH representative creating
individualized structures that support OSH information processing and behaviour.
The OSH managers who appeal to the OSH values of the workers” OSH represen-
tatives should be able to project a leadership image which is linked to the organi-
zations’ OSH management. The ‘trust’ theme also emerges in transformational
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theories (e.g. Bass 1997) and in leader—member exchange theory (Schriesheim et al.
1999, 2000).

The overall goals set for OSH can play an important role in determining the
overall OSH behaviour. The goal-setting theory (Locke and Latham 1990, 2002)
proposed that individuals make their own estimates about how their decisions will
achieve the desired goals. Thus, setting OSH goals can affect an individual’s OSH
behaviour and their job-related performance (applied from Locke and Latham
2002). Yukl (1999) pointed out that ‘the theory could be stronger if the essential
influence processes were identified more clearly and used to explain how each type
of behaviour can affect each type of mediating variable and outcome’. Furthermore,
Yukl (1999) found that if a follower links his or her self-concept with the leader’s
vision or values, one would expect higher levels of identification.

Companies in the chemical industry have set up the Responsible Care (RC)
programme. The underlying concept is that the companies work together by
developing global goals in their national associations to continuously improve their
health, environmental and safety (HES) performances (ICCA 2014). The signifi-
cance of the concept has grown in the chemical industry over the last 2 decades, and
has been the subject of considerable debate, commentaries and research (Cefic
2014).

In the field of safety climate research, the results of Luria and Yagil (2010)
explained the heterogeneity of climate perceptions, and made a strong contribution
to safety climate theory. Their basic assumption is that when all members of an
organization are exposed to the same environment, they are likely to perceive its
components in the same manner. Climates exist for numerous facets of organiza-
tional life (Beus et al. 2010). The conceptualization of safety themes according to
organizational levels suggests that OSH communications should indicate whether a
specific safety issue addresses the individual, the group or the organization (Luria
and Yagil 2010). Further, there may be individual difference variables that predict
workplace safety behaviour or the degree of safety sensitivity (Beus et al. 2010).
There may be different empirical structures embedded into the climate, e.g.: lead-
ership style, training programmes, motivational patterns, participation, innovation,
observation and adherence to rules as well as incident and accident reporting
systems (Diaz-Cabrera et al. 2007). The general assumption in the model of Olsen
(2010) is that top-level management is primarily responsible for defining the correct
goals and strategies for the organization and signalling the relative importance of
safety in conjunction with other organizational goals. The results of Morrow et al.
(2010) indicated that psychological perceptions of work-safety tension are more
strongly related to safety behaviour than perceptions of management or co-worker
commitment to safety.

Although the research work described above has resulted in a deeper under-
standing of safety leadership and safety performance, there are still a critical gap
exists in the literature. By including the organizational aspects and technical
measures of into the present study, it was hoped to clarify the potential relationships
between e.g. legislation, leadership, collaboration, prevention, improvements,
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monitoring, occupational health care (OHC), training and the use of the personal
protective equipment.

The Finnish Enforcement Act 44/2006 (Finnish Legislation 20006) stipulates it is
the duty of the OSH manager to undertake the necessary measures to organize
cooperation between the employer and the employees and to maintain this coop-
eration in the workplace, as well as contributing to the development of OSH
cooperation. In addition, the OSH manager needs to be adequately qualified with
regard to the nature of the workplace and the work being done, and the nature of the
workplace. Leader—-member relationships between OSH managers and workers’
OSH representatives share some of the characteristics described by transformational
styles of leadership. ‘Leadership and Collaboration’ is highly reciprocal, with the
OSH managers and workers’ OSH representatives influencing each other; this type
of relationship may be desirable in OSH. The leader—-member exchange model is
concerned with the hierarchical relationship between a superior and his/her sub-
ordinates (Dansereau et al. 1975; Dienesch and Liden 1986).

2 The Research Question and Hypotheses of the Study

The aim of this study was to explore organizational and technical measures in OSH,
and clarify the potential relationships between e.g. legislation, leadership, collab-
oration, prevention, improvements, monitoring, OHC, training and the use of the
personal protective equipment. This study explores several research questions: Do
the attributes of the effective leadership and collaboration vary in the workplace,
and if so, how? What are the relational processes that must be involved in effective
collective monitoring of work environment? How are the continuous improvements
implemented? How is the on-the-job training in OSH implemented? What is the
nature of interactive dynamics in the OSH management? How does the effective
leadership and collaboration promote the risk prevention priorities? How and why
can relational leadership help to address the challenges of organizing in effects of
OHC services?

Based on the results of other researchers, this study advances four hypotheses:

The background to Hypothesis 1: ‘Leadership and Collaboration’ will be
effective if the leader’s competence matches the OSH complexity and OSH
improvement required by the work (here it refers to the processes in the chemical
industry). Previously, Piccolo and Colquitt (2006) described a mechanism for
explaining the effects of ‘Leadership and Collaboration’ rooted in the job. Carmeli
et al. (2013) found that the OSH collaboration is a necessary relational mechanism
which creates the space to allow more positive interactions between and workers. In
this context, management team members discuss organizational issues and create
the potential to effectively gather and process relevant OSH information for the
OSH collaboration. Zohar and Tenne-Gazit (2008) highlighted the effects of
transformational leadership on the safety climate.
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Grote (2012) concluded that in recent years, there has been a tendency to move
away from prescriptive regulation which specifies in great detail how an organi-
zation has to carry out its operations, towards goal-oriented legislation, which
promotes self-regulation. Attention needs to be paid to how inputs in implementing
the legislation and self-regulation can be combined to create effective OSH outputs
and how these relationships should be integrated. When the external regulation and
self-regulation coexist, these two perspectives need to be aligned by assigning
responsibility in appropriate ways that match the coordination capabilities of the
respective actors (Grote 2012).

One of the more powerful influences a leadership can have on followers is in the
‘management of meaning’, as leaders define and shape the ‘reality’ in which their
followers work (Piccolo and Colquitt 2006). Uhl-Bien et al. (2012, p. 310) have
considered relational leadership as not simply leader—member exchange (and its
more limited set of measures) but as a wider examination of leadership relationships
(dyadic and collective) and relational processes (e.g. practices, improvements) in
organizations that contribute to the generation of leadership. The focus of the work
of Lord and Din (2012, p. 37) was on events, i.e. there is a tendency for the
experience of different events coalesce to produce behavioural improvements. They
also examined leadership skills and how leaders can influence the ways in which
events occur to produce performance outcomes in others. When leadership pro-
cesses affect some individuals independently of other group members, one might
expect leadership to produce differential compositional effects on group charac-
teristics or processes (Lord and Din 2012, p. 49). Dyadic-level leadership processes
(i.e. leader-member exchanges) could also be included within this category
described by Lord and Din (2012, p. 49), although they also may be influenced by
group and organizational attributes.

Hypothesis 1 The aggregated variables ‘Leadership and Collaboration’ and
‘Quality of Legislation’ have a positive effect on the aggregated variable ‘Con-
tinuous Improvements’.

The background to Hypothesis 2: Reason (1997) argued that an informed
culture has four characteristics: (1) a reporting culture, (2) a just culture, (3) a
flexible culture and (4) a learning culture. Risk assessment and continuous
Improvements should represent an integral part of a company’s safety management
system. The objectives of the OSH Act (Finnish Legislation 2002) are to improve
the working conditions in order to ensure the working capacity of employees as
well as to prevent occupational accidents and diseases, and eliminate other hazards.
Grote (2012) stated that the move towards goal-oriented regulation could also be
understood in the context of a general trend towards acknowledging the need to
cope with uncertainty instead of trying to manage it away. In behavioural safety,
management participation plays a key role in supporting the process by providing
feedback and pinpointing critical phases, contributing to the development of
checklists, providing performance feedback and reinforcement directly to workers
and safety committees (Wirth and Sigurdsson 2008). In view of the increasing
complexity of socio-technical systems, the possibility of anticipation and perfect
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prediction being the basis for legal regulation becomes less and less feasible.
Instead, resilience through prompt adaptation to emerging threats is required which
relies on decentralized small-scale trial and error, which can be staged and moni-
tored by the regulatory agencies (Grote 2012).

Since leaders are important role models and should be aware of the critical
aspects of the situation, they can directly influence how experiences gained during
different events can be utilized in the future (Zohar and Tenne-Gazit 2008). Leaders
who are able to create positive and supportive environments may increase the
likelihood that OSH managers and workers’ OSH representative will cooperate in
complex tasks or to learn from their experiences and wisely use their resources.
This is because this kind of organizational climate allows these individuals to
effectively promote OSH measures. Leaders can also affect how others utilize
information through their communication of its impact on the commitment (applied
from Lord and Din 2012, p. 47) to promoting OSH to avoid exposures for dan-
gerous chemicals.

Hypothesis 2 The aggregated variables ‘Occupational Health Care (OHC)’ and
‘Leadership and Collaboration’ will show a positive effect on the aggregated var-
iable ‘Monitoring of Work Environment’.

The background to Hypothesis 3: The OHC (Finnish Legislation 2001) means
the activities of OHC professionals and experts that the employer has a duty to
arrange by law and which are used to promote the prevention of work-related
illnesses and accidents, the healthiness and safety of the work and the working
environment. An organization creates and maintains OSH through implementation
and monitoring of all its leadership activities (e.g. on-the-job training, risk man-
agement, management of change, auditing, inspection and learning from experi-
ence) (Le Coze 2013). This involves an extensive feedback—feedforward loop based
on a designed interrelationship between specific OSH activities or functions
(Le Coze 2013). Furthermore, safety is the outcome of the quality of this feedback—
feedforward loop within performance and improvements. In the USA, OSHA
(2012, p. 4) states that the workers have the right to know about chemical hazards.
In addition, the employers must: (1) Inform employees about hazards through
training, labels, alarms, colour-coded systems, chemical information sheets and
other methods; (2) Train employees in a language and vocabulary they can
understand (OSHA 2012, p. 4).

Instead of having to continuously react to changes in external demands and adapt
their OSH improvements accordingly, companies can proactively manage safety in
a way that best fits their specific situation (Grote 2012). In order to employ rules in
ways that support the overall objective of adequately balancing stability and flex-
ibility, the nature of the rules themselves needs to be examined. Leaders can pro-
vide feedback that facilitates training and learning in a way that emphasizes
comparisons among individuals, thereby making performance goal orientation more
relevant; or they can focus their feedback on task skills, placing more emphasis on
learning goal orientations (Lord and Din 2012, p. 39).
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Hypothesis 3 The aggregated variables ‘Continuous Improvements’ and ‘On-the-job
Training’ display a positive effect on the aggregated variable ‘Risk Prevention
Priorities’.

The background to Hypothesis 4: Leadership can be viewed as the process of
influencing others to understand and agree about what needs to be done and how to
achieve the goal as well as the process of facilitating individual and collective
efforts to accomplish shared objectives (Yukl and Becker 2006; Yukl 1999). In the
USA, OSHA (2012, p. 8) stipulates that in some situations, it is not possible to
completely eliminate a hazard or reduce exposures to a safe level, so personal
protective equipment must often be used by workers or be used in addition to other
hazard control measures. Furthermore, employers are responsible for knowing
when protective equipment will be needed.

Constructionism assumes that social reality is not separate from an individual’s
sense of reality since both are intimately interwoven and shaped by each other in
everyday interactions (Cunliffe 2008). Constructionist theorists approach leadership
not as a phenomenon embodied in individuals but as an organizing process with a
foundation in task accomplishment (Fairhurst and Grant 2010). These investigators
consider the actual behaviours and interactions of individuals as part of a broader
organizational process, where patterned interactions and networks of relationships
contribute to define the ultimate outcomes (Uhl-Bien et al. 2012, p. 307).

Hypothesis 4 The aggregated variables ‘Monitoring of Work Environment’ and
‘Leadership and Collaboration’ will exhibit a positive effect on the aggregated
variable ‘Use of the Personal Protective Equipment’.

3 Data Collection, Methods and Participants

3.1 Research Materials

The online questionnaire research was conducted in September—October 2011. The
questionnaire survey was implemented by using a data collection programme on the
Internet. The questionnaire form was filled in by OSH managers and by workers’
OSH representatives. The online electronic questionnaire form was filled in by OSH
managers and by workers” OSH representatives of the Finnish chemical industry’s
workplaces. The employer respondents were selected from the register of OSH
managers (including their e-mail address) kept by the Centre of Occupational
Safety. The questionnaire was sent to 357 OSH managers, of whom 85 responded,
resulting in a response rate of 24 %. The employee respondents were OSH repre-
sentatives in different companies, which were selected from the registers of the
Finnish Industrial Union TEAM (blue-collar workers) and of the Finnish Trade
Union PRO (clerical workers). The questionnaire was sent to 480 workers’ OSH
representatives, of whom 120 (25 %) responded.
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The participants were informed about the purpose, aims and methods of the
study and assured that participation was voluntary. In addition, they were told that
the anonymity of the participants would be assured during and after the study, and
data security would be guaranteed. They were also given the opportunity to contact
the researcher to obtain more information about the study.

In this analysis, the data of OHS managers and workers’ OSH representatives are
combined together in order to execute the statistical analysis in a more reliable manner.

3.2 Methods and Statistical Analysis

OSH managers and workers’ OSH representatives were asked to evaluate how well
the different OSH measures were accomplished by recording their responses on a
Likert scale ranging from 1 to 5 as follows: strongly disagree, somewhat disagree,
somewhat agree and strongly agree. Statistical analysis was done with SAS software
(2005). In the factor analysis, the varimax rotation was used. In this study, Hypotheses
1-4 were tested using regression analysis. The Kaiser—-Meyer—Olkin (KMO) provides
a measure of sampling adequacy as a diagnostic measure in the factor analysis. The
following labels are given to values of KMO (Kaiser 1974): 0.60-0.69 ‘mediocre’,
0.70-0.79 ‘middling’, 0.80-0.89 ‘meritorious’ and 0.90-1.00 ‘marvelous’.

4 Results of the Questionnaire Study

4.1 Testing of Hypothesis 1 in OHS Managers and Workers’
OSH Representatives

In this analysis, the data of OHS managers (N = 85) and workers’ OSH repre-
sentatives (N = 120) are combined together.

The correlation coefficients of all aggregated variables for ‘Continuous
Improvements’ (Question 1, Appendix 1), ‘Leadership and Collaboration’ (Ques-
tion 2) and ‘Quality of Legislation’ (Question 3) were statistically highly significant
(p < 0.001) (Table 1).

In the regression model (Table 2), the effects of ‘Leadership and Collaboration’
(independent variable) and ‘Quality of Legislation’ (independent variable) on
‘Continuous Improvements’ (dependent variable) confirmed the goodness of fit
(R-squared = 0.38). The statistical significance of the model was highly significant
as assessed by F-test (Fj 196 = 53.81, p < 0.0001).

The fit of individual parameters was tested by #-test (Table 2). In the regression
analysis, ‘Leadership and Collaboration’ exhibited a statistically highly significant
(» < 0.001) effect and ‘Quality of Legislation’ a statistically nearly significant
(p < 0.05) effect on ‘Continuous Improvements’.
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4.2 Testing of Hypothesis 2 in OHS Managers and Workers’
OSH Representatives

In this analysis, the data of OHS managers (N = 85) and workers’ OSH repre-
sentatives (N = 120) are combined together.

The correlation coefficients of all aggregated variables for the ‘Monitoring of
Work Environment’ (Question 4), ‘Occupational Health Care’ (Question 5) and
‘Leadership and Collaboration’ (Question 2) were statistically highly significant
(p < 0.001) (Table 3).

In the regression model (Table 4), the effects of ‘Occupational Health Care’
(independent variable) and ‘Leadership and Collaboration’ (independent variable)
on ‘Monitoring of Work Environment’ (dependent variable) confirmed the good-
ness of fit (R-squared = 0.55). The statistical significance of the model was highly
significant as assessed by F-test (F 196 = 119.47, p < 0.0001).

The fit of individual parameters was tested by t-test (Table 4). In the regression
analysis, both ‘Occupational Health Care’ and ‘Leadership and Collaboration’
exhibited a statistically highly significant (p < 0.001) effect on ‘Monitoring of Work
Environment’.

4.3 Testing of Hypothesis 3 Among OHS Managers
and Workers’ OSH Representatives

In this analysis, the data of OHS managers (N = 85) and workers’ OSH repre-
sentatives (N = 120) are combined together.

The correlation coefficients of all aggregated variables for ‘Risk Prevention
Priorities’ (Question 6), ‘Continuous Improvements’ (Question 1) and ‘On-the-job
Training’ (Question 7) were statistically highly significant (p < 0.001) (Table 5).

In the regression model (Table 6), the effects of ‘Continuous Improvements’
(independent variable) and ‘On-the-job Training’ (independent variable) on ‘Risk
Prevention Priorities’ (dependent variable) confirmed the goodness of fit
(R-squared = 0.55). The statistical significance of the model was highly significant
as assessed by F-test (Fy 196 = 119.47, p < 0.0001).

The fit of individual parameters was tested by r-test (Table 6). In the regression
analysis, ‘Continuous Improvements’ exhibited a statistically significant (p < 0.01)
effect and ‘On-the-job Training’ a statistically highly significant (p < 0.001) effect
on ‘Risk Prevention Priorities’.
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4.4 Testing of the Hypothesis 4 Among OHS Managers
and Workers’ OSH Representatives

In this analysis, the data of OHS managers (N = 85) and workers’ OSH repre-
sentatives (N = 120) are combined together.

The correlation coefficients of all aggregated variables for ‘Use of the Personal
Protective Equipment’ (Question 8), ‘Monitoring of Work Environment’ (Question
4) and ‘Leadership and Collaboration’ (Question 2) were statistically highly sig-
nificant (p < 0.001) (Table 7).

In the regression model (Table 8), the effects of ‘Monitoring of Work Envi-
ronment’ (independent variable) and ‘Leadership and Collaboration’ (independent
variable) on ‘Use of the Personal Protective Equipment’ (dependent variable)
confirmed the goodness of fit (R-squared = 0.45). The statistical significance of the
model was highly significant as assessed by F-test (F 204 = 80.17, p < 0.0001).

The fit of individual parameters was tested by #-test (Table 8), which indicated a
statistically highly significant (p < 0.001) effect of ‘Monitoring of Work Environ-
ment’ and a statistically nearly significant (p < 0.01) effect of ‘Leadership and
Collaboration’ on ‘Use of the Personal Protective Equipment’.

4.5 Hypothesis Verification

This study verified the four hypotheses H1-H4.

H1 In the regression analysis, ‘Leadership and Collaboration’ exhibited a
statistically highly significant (p < 0.001) effect and ‘Quality of Legislation’
showed a statistically nearly significant (p < 0.05) effect on ‘Continuous
Improvements’

H2 In the regression analysis, both ‘Occupational Health Care’ and ‘Leadership
and Collaboration’ exhibited a statistically highly significant (p < 0.001)
effect on ‘Monitoring of Work Environment’

H3 In the regression analysis, ‘Continuous Improvements’ exhibited a statisti-
cally significant (p < 0.01) effect and ‘On-the-job Training’ a statistically
highly significant (p < 0.001) effect on ‘Task Performance Risk Prevention
Priorities’

H4 In the regression analysis, ‘Monitoring of Work Environment’ exhibited a
statistically highly significant (p < 0.001) effect and ‘Leadership and
Collaboration’ a statistically significant (p < 0.01) effect on ‘Use of the
Personal Protective Equipment’.
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4.6 Collective Climate

4.6.1 Climate for ‘Monitoring of Work Environment’ and ‘Risk
Prevention Priorities’

The factor loadings of the responses to the item statements about how the OSH
managers and workers OSH representatives assess ‘Monitoring of Work Environ-
ment’ (Question 4) and ‘Risk Prevention Priorities’ (Question 6) when calculated
with varimax rotation (Table 9).

Standardized Cronbach coefficient alpha is 0.91. Kaiser-Meyer—Olkin measure
of sampling adequacy is 0.84.

Factor 1 can be named as ‘Technology and Measurements of Exposure’, Factor
2 as ‘Management and Guidance’, Factor 3 as ‘Monitoring’ and Factors 4 as ‘Risk
Management’. Weighted variances explained by each factor are as follows: Factor 1
—18 %, Factor 2—15 %, Factor 3—14 %, Factor 4—12 %.

4.6.2 Climate for ‘Continuous Improvements’ and ‘Leadership
and Collaboration’

The factor loadings of the responses to the item statements about how the OSH
managers and workers OSH representatives about ‘Continuous Improvements’
(Question 1) and ‘Leadership and Collaboration’ (Question 2) when calculated with
varimax rotation (Table 10).

Standardized Cronbach coefficient alpha is 0.91. Kaiser—Meyer—Olkin measure
of sampling adequacy is 0.84.

Factor 1 can be named as ‘Leadership and training’, Factor 2 as ‘Participation of
workers’, Factor 3 as ‘Best practices and legislation’. Weighted variances explained
by each factor are as follows: Factor 1—17 %, Factor 2—16 %, Factor 3—13 %.

4.6.3 Climate for ‘OSH Enforcement Operations’, ‘Effects
of the Current OSH Inspection’ and ‘Enforced Policy
of the Current OSH Inspection’

The factor loadings of the responses to the item statements about how the OSH
managers and workers OSH representatives about ‘OSH enforcement operations’,
‘Effects of the current OSH inspection’ and ‘Enforced Policy of the Current OSH
Inspection’ (When they had participated in an OSH inspection) when calculated
with varimax rotation (Table 11).

Standardized Cronbach coefficient alpha is 0.63. Kaiser—Meyer—Olkin measure
of sampling adequacy is 0.74.

Factor 1 is named as ‘Strength of OSH enforcement’, Factor 2 as ‘Effects on
OSH systems’, Factor 3 as ‘Expertise within OSH inspections’, Factors 4 as
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‘Advices from OSH inspectors’ and Factor 5 as ‘Quantity and quality of OSH
inspections’. Weighted variances explained by each factor are as follows: Factor 1
—18 %, Factor 2—15 %, Factor 3—9 %, Factor 4—8 % and Factor 5—7 %.

5 Discussion

5.1 Theoretical and Practical Implication

This present results support the conclusions of Carmeli et al. (2013) about ‘Lead-
ership and Collaboration’; these investigators found that senior managers need to
seek ways to develop a working and resilient collaboration that can build and
nurture coping mechanisms and enable continuous adaptations. Furthermore, Car-
meli et al. (2013) suggested that top management team members should pay closer
attention to the relational connection within a team because it affects the type of
decision-making process in which they engage. In addition, the mode of decision-
making process may affect the quality of their decisions and responses, which
ultimately determines the viability and functionality of the OSH system as a whole.

This study supports the conclusions of Dienesch and Liden (1986) in terms of
their structured theoretical basis for leader—member exchange, and it indicates that a
multidimensional framework for the construct can be applied in exploring OSH
collaboration and performance concerned with how OSH managers (as leaders)
develop relationships with workers” OSH representatives (as followers). For
example, this can offer a valuable framework for studying the best ways to achieve
OSH collaboration and Task Performance in organizational relationships. The
results of Hale and Borys (2014b) emphasize the importance of targeting the dia-
logue between workforce and line management; they stated that the most crucial
factor is in ensuring that an organization learns and changes.

The present results support the conclusions of Hale and Borys (2014a) in terms
of ‘Leadership and Collaboration’ that there is a need to view rule sets as dynamic
and to place the focus of their management on the processes around monitoring and
change (flexibility) and not only on development (in this study—‘Risk Prevention
Priorities’) and communication. These characteristics define the gap between pro-
cedures and practice (Hale and Borys 2014a). Consequently, in its evaluation of
‘Risk Prevention Priorities’ this study supports the results of Grote and Kiinzler
(2000) that while dealing with socio-technical systems, the technical and social
subsystems of a work system need to be jointly optimized to allow maximum
efficiency in the implementation of the system’s primary task.

These results support the conclusions of Dienesch and Liden (1986) about the
nature of the leader—member exchange. The similar responses provided by OSH
managers (as leaders) and workers’ OSH representatives (as followers) in the context
of the present study are evidence that the quality of the leader—-member exchange
develops over time. When OSH managers and workers’ OSH representatives
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cooperate, then this collaboration leads to them making similar evaluations in their
responses. This is the kind of dyadic relationship which is dependent upon the
degree to which each member of the dyad fulfils their expected work roles.

The trust in the hierarchical leader is directly correlated to the extent of shared
leadership in organization groups, and it serves as a facilitating force to ensure
smooth social interactions, which in turn directly affect the group’s ability to share
leadership effectively (Wassenaar and Pearce (2012, p. 368). Moreover, the com-
ponents of the leader—-member exchange relationship are themselves rooted in the
OSH exchange relationship between OSH managers and workers’ OSH represen-
tatives. The dimensions of mutual contribution reflect the concept proposed by
Dienesch and Liden (1986) who labelled it as ‘mutuality’ in an effort to emphasize
the reciprocal nature of the relationship of OSH managers and workers’ OSH
representatives. The present study found evidence of leader—member exchange,
dyadic relationships and performance excellence which will be described in the
following paragraphs.

In theory, this study support the conclusions of Ayman and Adams (2012,
p. 233) who used a systems approach to examine group relationships—namely the
input—process—output (I-P-O) model as a heuristic basis for conceptualizing several
contextual factors. This can be applied in the evaluation of the processes of OSH
effectiveness as examined in the following topics: ‘Leadership and Collaboration’,
‘Monitoring of Work Environment’, ‘Continuous Improvements’, ‘On-the-job
Training’, ‘Risk Prevention Priorities’ and ‘Use of the Personal Protective Equip-
ment’. This makes it possible to achieve a dynamic process perspective, permitting
examination of the reciprocal effects between inputs and processes and the rela-
tionships between processes and outputs.

In its assessments of ‘Monitoring of Work Environment’ and in ‘Continuous
Improvements’, this study supports the conclusions of Uhl-Bien et al. (2012,
p. 291), i.e. when leaders (OSH managers) and subordinates (workers’ OSH rep-
resentatives) enjoy good and supportive collaboration, they report more positive
attitudes (in this study—‘Monitoring of Work Environment’) and behavioural
outcomes (in this study—‘Continuous Improvements’). As a consequence, the
workplace and leadership dynamics become more effective. Inclusive leadership
emphasizes the importance of recognizing the relational context in an interpersonal
process in which leaders (employers’ OSH representatives) provide different
resources ‘Continuous Improvements’ directed towards goal attainment in OSH,
and followers (workers’ OSH representatives) determine whether leaders are
actually accorded legitimacy to lead through the ‘Leadership and Collaboration’. In
this way, followers can be active participants in the OSH process, e.g. in they are
described here as ‘Risk Prevention Priorities’. This is essential for attaining orga-
nizational OSH goals. Thus, with respect to its findings about ‘Leadership and
Collaboration’, this study supports the conclusions of Uhl-Bien et al. (2012, p. 294)
that leaders engage in an inclusive process by building and bolstering leadership
practices through climates that encourage trust.

Rules are usually meant to create particular routines and best practices (in this
study—*On-the-job Training’) and also convey the reasoning behind the required
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behaviour (in this study—‘Use of the Personal Protective Equipment’) in the sense
of a routine in principle (Grote 2012). The findings of the section of ‘Monitoring of
Work Environment’ examined here support the conclusions of Reniers (2009) that a
very important aspect of effective management of change systems (in this study
—*‘Monitoring of Work Environment’ and ‘Leadership and Collaboration’) is that
there are procedures in place that ensure that there is continued safe and reliable
operation (in this study—‘Risk Prevention Priorities’) of complex facilities.

Consequently, instead of having to continuously react to changes in external
demands and adapt their OSH management accordingly, companies can proactively
manage safety in a way that best fits their specific situation (Grote 2012). In order to
employ rules in ways that support the overall objective of adequately balancing
stability and flexibility, the nature of the rules themselves needs to be examined.
Furthermore, the workers claimed that many workplace exposures can be traced to
actions taken which reflect the commitment of and cooperation with line man-
agement. This study supports the findings of Kapp (2012) that transformational
leadership practices on the part of the front-line supervisor improve the safety-
related behaviour of subordinates, including greater compliance with safety pro-
cedures, increased ‘Use of the Personal Protective Equipment’. This study supports
the conclusions of Wirth and Sigurdsson (2008) about the behavioural safety
(in this study—e.g. ‘Use of the Personal Protective Equipment’). This can actually
be conceptualized as fitting into any level of the hierarchy whenever implementa-
tion or evaluation of a control depends on a behavioural change.

5.2 Limitations

Some limitations should be considered when interpreting the present results. This
kind of questionnaire does not allow for confident causal conclusions. There were no
means to externally validate the responses of the questionnaire. The present results,
therefore, may be subject to potential inaccuracies related to the inability of
respondents to recall information correctly. First, the main limitation of the current
study is its cross-sectional nature. Second, this study exclusively relies on self-report
measures. Third, the cross-sectional nature of the survey did not allow for the
determination of causal relationships. Fourth, the generalizability of the findings
should be taken with caution, as the study was conducted within the dimensions of the
Finnish chemical industry. Fifth, longitudinal studies will be needed to establish the
causality of the relationships. One cannot be certain that the nature of the responses to
the questionnaire would be the same in different countries. The potential lack of
measurement calibration would likely have an impact on the relationships between
measures as reflected in correlations and regressions.

Longitudinal designs and experimental intervention of OSH studies would make
it possible to draw more convincing causal inferences. These kinds of studies could
include both the intervention examinations when OSH management and OSH
collaboration outcomes would be measured in relation to other OSH variables.
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One would predict that a measurement of the OSH behaviour excellence could
provide predictive validity about the positive relationship between OSH manage-
ment and the effectiveness of OSH collaboration.

6 Conclusions and Recommendations

This study indicated that there should be an expanded role for measures of lead-
ership, collaboration, legislation and OHC, e.g. in order to implement the goals of
legislation. The following points were emphasized from the results: (1) The two
aggregated variables of ‘Leadership and Collaboration’ and ‘Quality of Legislation’
had a positive effect on the aggregated variable ‘Continuous Improvements’, and
(2) The two aggregated variables of ‘Occupational Health Care’ and ‘Leadership
and Collaboration’ exerted a positive effect on the aggregated variable ‘Monitoring
of Work Environment’. In the climate analysis for the combined variables of
‘Monitoring of Work Environment” and ‘Risk Prevention Priorities’, the following
factors were important: Factor 1—Technology and Measurements of Exposure,
Factor 2—Management and Guidance, Factor 3—Monitoring and Factor 4—Risk
Management.

The present results revealed that good safety performance depends on the
commitment of the top management and the collaboration with employees. In
dynamic processes such as used by the chemical industry, legislation based on a
command-and-control approach is inadequate; instead a fundamentally different
view of work system procedure (e.g. self-regulation) is required. The organization
needs an informed culture in which those who manage and operate the system have
up-to-date knowledge about the human, technical, organizational and environ-
mental factors that determine the organization’s OSH as a whole. The present
results emphasize the importance of the OHC assessments. For example, the
cooperation between the OSH managers and OHC should recommend more fre-
quently the benefits of proactive measures: (1) investigation of OSH, (2) OSH risk
assessment, (3) monitoring of OSH, (4) issuing proposals to improve OSH and (5)
provision of information, advice and guidance in OSH matters. Safety culture can
be improved when the management has a good awareness of OSH. Rather than
striving to control OSH behaviour by simply complying with OSH legislation, the
focus should be on proactive activities and by encouraging collaboration in OSH. In
addition, a safety culture is created as a product of the systemic structure built on
the foundations of the joint actions of different parties in the management, col-
laboration and OHC systems.

Acknowledgments The author is grateful for help with the questionnaire to Kyosti Louhelainen
and Maria L. Hirvonen from the Finnish Institute of Occupational Health.
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A.17 Appendix

A.1.1 Questionnaire to OHS Managers (N = 85) and Workers’
OSH Representatives (N = 120) in the Chemical Industry

The following statements were provided and the respondents answered by rating
with a Likert scale: (1) Strongly disagree, (2) Somewhat disagree, (3) Somewhat
agree, (4) Strongly agree

Q1—AQuestion 1. ‘Continuous Improvements’

The following statements were included in this section:

(a) Actual deviations from safety are investigated, for example near accidents,
accidents, etc.

(b) The safety aspects have been taken into account in sufficient detail in the
instructions for work in order to make sure that work is safe.

(c) The safety practices at my workplace are also applied to subcontractors
working in the enterprise.

(d) Pregnant employees are taken into account in the safety practices.

(e) The requirements of the OSH legislation represent the best way to tangibly
promote the Continuous Improvements of safety in practice.

(f) The cooperation (between the employer and employees) on OSH matters
represents the best way to tangibly promote the Continuous Improvements of
safety in practice.

(g) The activities of the management of the enterprise represent the best way to
tangibly promote the Continuous Improvements of safety in practice.

Q2—Question 2. ‘Leadership and Collaboration’
The following statements were included in this section:

(a) The OSH manager actively promotes the OSH activities at our workplace.

(b) HES (health, environment and safety) management actively promotes the OSH
activities at our workplace.

(c) The OSH representative receives appropriate OSH training.

(d) OSH training has been utilized in the OSH activities at my workplace.

(e) The OSH representative receives all necessary information on OSH matters
(accidents occurred, the workplace survey drawn up by the OHC service
provider, etc.).

(f) The personnel is informed about matters relating to OSH.

(g) We solve and take care of OSH issues together.

(h) Only a few persons take care of OSH matters at my workplace.

(i) The OHC service provider is active in OSH matters at my workplace.
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Q3—~Question 3. ‘Quality of Legislation’
The following statements were included in this section:

(a)
(b)
(©
(d
(e

)
(€3]
(h)

The OSH regulations are clear.

The OSH regulations are easy to understand.

The OSH regulations are easy to follow.

The OSH regulations cover very well the various fields of using chemicals.
The OSH regulations increase the employer’s interest in the safety and health
of personnel.

The OSH regulations are useful for improving employees’ own motivation.
The OSH regulations are good but they should be more detailed.

The economic benefits from the OSH regulations are larger than the costs they
cause.

Q4—CQuestion 4. ‘Monitoring of Work Environment’
The following statements were included in this section:

(a)
(b)
(c)
(d)
(e)
®

(@

Work air impurities are followed up through regular measurements of occu-
pational exposure limit (OEL) values.

Any exposure of employees to chemicals is followed up with the help of
biological monitoring carried out by the OHC service provider.

It is ensured that occupational exposure level limit (OEL) values known to be
harmful are not exceeded.

The training has been arranged to secure that plans and guidance work in
practice.

The requirements of the OSH legislation represent the best way to tangibly
promote the monitoring of the work environment.

The cooperation (between the employer and employees) on OSH matters
represents the best way to tangibly promote the monitoring of the work
environment in practice.

The activities of the management of the enterprise represent the best way to
tangibly promote the monitoring of the work environment.

Q5—~Question 5. ‘Occupational Health Care’
The following statements were included in this section:

(a)
(b)
(©)
(d)
(e)

The OHC service provider has carried out workplace surveys which are uti-
lized when improving the safety.

The OHC service provider is being informed of safety-related changes in the
workplace.

Health examinations of employees in the beginning of their employment
relationship are carried out, as well as periodical health examinations.

The OHC service provider can be requested for information on health effects
of chemicals, when necessary.

Health examinations are organized for employees carrying out work that may
cause particular risk of illness.
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®
(€9)
(h)
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The requirements of the OSH legislation represent the best way to tangibly
promote the OHC services.

The cooperation (between the employer and employees) on OSH matters
represents the best way to tangibly promote the OHC services.

The activities of the management of the enterprise represent the best way to
tangibly promote the OHC services.

Q6—CQuestion 6. ‘Risk Prevention Priorities’
The following statements were included in this section:

(a)
(b)
(©)
(d)

(e)
®

(€3]
(h)
@)

The employer has chosen such chemicals for use that cause least the OSH
harm.

The employer has chosen such production methods that cause least OSH
harm.

My workplace is actively searching for safer alternatives to replace dangerous
chemicals.

There is a general air conditioning system that functions well, and the amount
of both exhausted air and replacement air are large enough.

Local exhaust ventilation is used in work stations when necessary.

The effectiveness of ventilation is followed up and the ventilation equipment is
serviced regularly.

The requirements of the OSH legislation represent the best way to tangibly
promote the safe handling of chemicals.

The cooperation (between the employer and employees) on OSH matters
represents the best way to tangibly promote the safe handling of chemicals.
The management of the enterprise represents the best way to tangibly promote
the safe handling of chemicals.

Q7—~Question 7. ‘On the On-the-job Training’
The following statements were included in this section:

(a)
(b)
©
(d
(e)
)

(@

The line management receives safety training.

The workers receive safety training.

Safety issues form a significant part of employee on-the-job training.

The risks with chemicals and the safe ways to work have been explained to the
employees.

The requirements of the OSH legislation represent the best way to tangibly
promote the safety training in practice.

The cooperation (between the employer and employees) on OSH matters
represents the best way to tangibly promote the safety training in practice.
The activities of the management of the enterprise represent the best way to
tangibly promote the safety training in practice.

Q8—Question 8. ‘Personal Protective Equipments’
The following statements were included in this section:

(@)

The need for personal protective equipment has been defined on the basis of a
risk assessment.
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(b)
(©)
(d)
©)

®

(@

The workers participate in the selection of personal protective equipment.
The use of protective equipment is supervised at my workplace.

The storage, maintenance and replacement of protective equipment are duly
carried out.

The requirements of the OSH legislation represent the best way to tangibly
promote the use of personal protective equipment.

The cooperation (between the employer and employees) on OSH matters
represents the best way to tangibly promote the use of personal protective
equipment.

The activities of the management of the enterprise represent the best way to
tangibly promote the use of personal protective equipment.

Q9—~Question 9. ‘OSH enforcement operations’ (When you have participated
in an OSH inspection)
The following statements were included in this section:

(@
(b)
(©

d)
(e)

®
(@

()
(@)

The OSH enforcement should be restricted only to ensure that the minimum
level laid down by law is obeyed.

The OSH inspector should give more advice to workplaces in order to help
them to exceed the minimum level laid down by law.

The OSH inspector should more often impose binding obligations to remedy
deficiencies in workplaces.

OSH inspectors’ visits should be made more often to our workplace.

The OSH inspector should strengthen the enforcement of certain sections of
relevant OSH legislation.

The OSH inspector should give more advice.

The OSH inspector should follow up that OSH management systems are being
implemented in practice.

The OSH inspector should visit my workplace more often.

The OSH inspector should improve the quality of his/her inspections.

Q10—Question 10. ‘Effects of the current OSH inspection’ (When you have
participated in an OSH inspection)
The following statements were included in this section:

(a)
(b)
(©)
(d
©)

During the inspection, the kinds of deficiencies or faults were assessed that
would not have been tackled without the inspection.

The inspection triggered the preparation of some OSH documents, or a
rewriting of some of some existing documents in a more detailed manner.
The inspection triggered the correction of the deficiencies that had been
observed.

During the inspection, we received new information on the legal obligations
concerning our workplace.

The inspection led to a more systematic development of OSH.
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Q11—CQuestion 11. ‘Enforced Policy of the Current OSH Inspection’ (When
you have participated in an OSH inspection)
The following statements were included in this section:

(a) During the inspection, the inspector obtained a truthful picture of our
workplace.

(b) All severe hazards and risks at our workplace were not evaluated during the
inspection.

(c) The inspection was carried out in a professional manner.

(d) Too much time was used for the inspection.

(e) During the inspection, the employees working at their workstations could
express their opinions freely.
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Abstract The purpose of this study was to examine the concept of corporate social
responsibility (CSR) as viewed by different participants in the Finnish labour market.
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Central Organization of Finnish Trade Unions SAK and the Finnish Consumers’
Association was requested to complete an online questionnaire. The aim of this
study was to elucidate how the different participants view various aspects of CSR.
Further study aims were to gather the kinds of the responses to the research questions
which could be used as a reference base for future development. The main research
question was: How does CSR become the best practice in business activities?
The sub-questions were: How does CSR come to represent the best practices in the
day-to-day activities of (1) business strategy of companies, (2) financiers and
shareholders, (3) customers and consumers, (4) employees of the companies and
(5) communities and authorities? CSR is a strategic process of mutual commitment
between a corporation and its stakeholders. Its purpose is to create a social contract
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1 Introduction

This study of current corporate social responsibility (CSR) consists of perceived
responsibilities of CSR and how these are associated with various types of CSR
practices, the drivers and motivators that influence decisions to engage in such
practices, and the underlying relationship between business and society that is being
increasingly emphasized. Defining CSR is challenging, as there are many, some-
times conflicting definitions that attempt to explain its governing concept(s) using
normative social constructions that can vary across cultures, etc. Most definitions of
CSR describe it as constituting actions whereby companies integrate societal con-
cerns into their business policies and operations. Wood (1991) presents an inte-
grated definition of CSR as the configuration of the principles of social
responsibility, processes of social responsiveness, and policies, programmes, and
observable outcomes as they relate to the firm’s societal relationships. Briefly, a
firm committed to CSR has principles and processes in order to minimize its
negative impacts and maximize its positive impacts on societal at all or on selected
groups (Wood 1991). The European Union (European Parliament Resolution 2006)
defines CSR as a concept whereby companies integrate social and environmental
concerns in their business operations and in their interaction with stakeholders on a
voluntary basis. CSR from the managerial perspective can lead to a better balancing
of corporate objectives and societal risks; from the regulatory perspective, it offers
the prospect of reflexive types of regulation; and from the financial perspective, it
holds out the possibility of new types of deliberation, based around shareholder
engagement with companies (Deakin and Hobbs 2007).

There are many viewpoints, however, as to whom or what constitutes a stake-
holder and whether or not they should even be considered in the decisions of the
corporation. Furthermore, there are also many potential stakeholders, including
individuals and groups in the workplace (employees), the marketplace (customers,
suppliers), government, and the community; as well as non-governmental organi-
zations (NGOs) with very specific interests such as the environment, ethics and
human rights (Moir 2001). The idea of addressing any perceived responsibilities to
stakeholder(s) other than shareholders by engaging in CSR-type activities is viewed
by some as a violation of free-market principles. For instance, Milton Friedman
(1970) wrote an opinion piece in the New York Times that focused on debunking the
validity of companies engaging in anything other than strategies that will increase
their profits. According to Friedman, businesses and markets are amoral, and as a
result should not venture into what he considered social policy. He surmises that
issues of morality should be dealt with in the political realm. As far as the market and
businesses are concerned, as long as everyone is operating in their own best interest,
free of coercion, and with access to full information, the benefits will balance.
A number of responsibilities are identified in the literature include the following
examples by Moir (2001): (1) Treat employees fairly and equitably; (2) Operate
ethically and with integrity; (3) Respect basic human rights; (4) Sustain the envi-
ronment for future generations; and (5) Be a caring neighbour in their communities.
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Finland’s national strategy for sustainable development was adopted in June
2006 by the Finnish National Commission on Sustainable Development. One of the
ultimate aims is to consider the impacts of sustainable development in an integrative
way and, consequently, to encourage the creation of the potential win—win—win
opportunities for developing a sustainable society. The approach is already referred
to as the ‘Finnish model’, in which broad-based, multi-stakeholder participation is
combined with ministerial-level political leadership. According to the Finnish
strategy, success in a changing world requires that Finland will develop further as a
knowledge and innovation-based society which promotes the utilization and
development of national strengths: education and know-how, technology, good
governance, equality and a high level of environmental protection. This strategy
and the policies aimed at sustainable development particularly strengthen the
innovation process and empower citizens to take a strong role in developing society
(Finnish National Commission on Sustainable Development 2006).

The Finnish innovation system is a broad-based collective that is formed by
producers and utilizers of new knowledge and expertise as well as the interactive
relationships between these two participants. A wide range of policies—originating
from EU, national and local levels—have to be fine-tuned to support innovation.
Business activities, education, R&D operations, a knowledgeable workforce and
funding are all key components of this innovation system (Confederation of Finnish
Industries EK 2014b). Universal social protection and extensive welfare services
represent the foundation stones constitute of the Finnish welfare society. The
Confederation of Finnish Industries EK is the leading business organization in
Finland. It represents the entire private sector, both manufacturing industry and
service sectors, and companies of all sizes. EK’s member companies account for
more than 70 % of Finland’s gross domestic product and over 95 % of Finnish
exports. There are many challenges which can be grouped under the umbrella of
CSR e.g. as follows: (1) global competitiveness, (2) developing responsible practices
throughout the whole supply chain, (3) well-being and skill base of personnel of the
companies, (4) health and safety, (5) combating climate change, (6) eco-efficient use
of raw materials and (7) cooperation with main stakeholders (Confederation of
Finnish Industries EK 2014c).

The Finnish labour market system is characterized by prominence of labour
market organizations not only within the labour market itself, but wider throughout
society, since there has been extensive tripartite cooperation between the national
government and these social partners (employers and trade unions). The regulation of
the labour market in Finland is based on labour legislation primarily on collective
agreements. Any trade union and employers’ association may make collective
agreement. The Finnish main employers’ organization has stated that the challenges
to the national economy in the long term relate to the ageing population and the
availability of skilled labour (Confederation of Finnish Industries EK 2014a). Both
employees and employers in Finland are highly organized. This high level of orga-
nization makes it possible for national employer and labour confederations to
negotiate very broad collective agreements, which then serve as guidelines for col-
lective bargaining by individual industrial trade unions and employers’ federations.
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The national government also consults the trade unions and the employers over
any proposed amendments to the laws that affect working life. The rights of
employees working in Finland are guaranteed by law and by collective agreements
negotiated by the trade unions on behalf of employee groups (Finnish Trade Union
Movement 2014).

For example, the goal of the strategy of the Ministry of Social Affairs and Health
(Finnish Strategy 2011, p. 3) is to achieve a socially sustainable society in which
individuals are treated equally, everyone has the opportunity to participate, and
everyone’s health and functional capacity is supported. Since monitoring may be
considered a form of direction, its predictive role must be enhanced (Finnish
Strategy 2011, p. 16). There are three strategic choices concerned with OSH: (1) A
firm foundation for welfare; (2) Access to welfare for all; and (3) A healthy and safe
living environment. In the Finnish Strategy (2011, pp. 6-7), the shift of the focus is
moving from treating the sick to actively promoting well-being with the overall aim
being to lengthen working careers by an average of 3 years by 2020. The attrac-
tiveness of working life must be increased by improving working conditions and
well-being at work. The improvement in working conditions must be achieved
through joint efforts by management and personnel. The risk of permanent working
incapacity must be reduced by promoting health and work ability, by improving
working conditions and by enhancing OHC (Finnish Strategy 2011, p. 8).

2 The Aim of the Study and the Research Questions

The aim of this research was to study what kind of view different industrial
stakeholders have on CSR. A further aim of the study was to collect material to
serve as a reference for a future project being developed to examine this topic.

The main research question is: How does the CSR become the best practice in
business activities?

The sub-questions for this research are as follows: How does the CSR become
the best practices in the day-to-day activities of (1) business strategy of companies,
(2) financiers and shareholders, (3) customers and consumers, (4) employees of the
companies and (5) communities and authorities?

3 Literature Review and Practical and Theoretical
Framework

3.1 CSR Dimensions in the Tripartite Instruments

When developing their own CSR approaches, businesses are guided by standards and
principles derived from ILO, UN and OECD conventions and other legislation which
has been adopted at some multilateral level through an intergovernmental process
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after consultation with business, labour and other stakeholders (OECD 2005; ILO
2006; United Nations 2007). Codes of conduct are directive statements which provide
guidance and prohibit certain kinds of conduct. Some are intended to guide a com-
pany’s own environmental and social impacts; others focus on the impacts of their
suppliers; others may apply to both groups (OECD-ILO 2008, p. 6). Enterprises
have to operate in the framework of legislation, regulations and administrative
practices in their home countries, and in many cases they need to consider of relevant
international agreements, principles, objectives, and standards, to ensure that their
activities protect the environment, public health and safety (OECD 2005, p. 41).

The Commission of the European Communities (2002, 2006) has provided some
guidelines about CSR. In its Communication published in 2002, the Commission
proposes to build its strategy to promote CSR on a number of principles, e.g.
ensuring compliance and compatibility with existing international agreements and
instruments (e.g. ILO, OECD and UN) for multinational enterprise. In a subsequent
Communication (2006), the Commission stated that it is committed to promoting
awareness and implementation of these instruments and furthermore, it will work
together with other governments and stakeholders to enhance their effectiveness.
The European Parliament (EP) Resolution (2006) on CSR makes clear its support
for the EU’s Eco-Management and Audit Scheme and stresses its scope for
developing similar schemes concerning the protection of labour, social and human
rights, Furthermore, the EP emphasized that the CSR debate must not be separated
from questions of corporate accountability, for example enterprises must consider
issues of the social and environmental impact of their business activities, as well as
their relations with stakeholders, the protection of minority shareholders’ rights and
the duties of company directors.

ISO Standard 26000:2010 ‘Guidance on Social Responsibility’ is being focused to
help an organization achieve mutual trust with its stakeholders by improving its social
responsibility performance. An organization’s social responsibility performance may
influence: (1) the general reputation of the organization; (2) its ability to recruit and
retain a committed workforce and/or members, but also to attract customers, clients or
users; (3) the maintenance of their employees’ morale and productivity; (4) the views
of investors, donors, sponsors and the financial community; and (5) its relationship
with government, the media, suppliers, peers, customers and the community in which
it operates. To assess its social responsibility, an organization needs to consider the
following core issues: (1) organizational governance; (2) human rights; (3) labour
practices; (4) the environment; (5) fair operating practices; (6) consumer issues; and
(7) contribution to the community and society (ISO 26000:2010).

3.2 The Framework of the Study

In a world of complexity and change, managers are asked to tackle a much greater
diversity of CSR problems. They have to continue to ensure that organizational
CSR processes are efficient and that they are served by the latest developments in
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technology (applied from Jackson 2003). Jackson (2003) stated that with increasing
complexity, change and diversity, managers have inevitably sought the receive
help of the following: scenario planning; benchmarking; value chain analysis;
continuous improvement; total quality management; learning organizations; process
re-engineering; and knowledge management.

Senge (1994) regards system dynamics, presented as ‘the fifth discipline’, as the
most important tool that organizations must master on the route to becoming
‘learning organizations’. Only system dynamics can reveal the systemic structures
that govern their behaviour. Nevertheless, it is essential to support study of the fifth
discipline with research on the other four disciplines seen as significant in the
creation of learning organizations. These are ‘personal mastery’, ‘managing mental
models’, ‘building shared vision’ and ‘team learning’.

French (1993, pp. 228-235) concludes that a company has an identity equiva-
lent, in a moral sense, it can be considered as the equivalent of an individual being
and thus it has its own ethical responsibility. Similarly, Freeman and Liedtka (1997,
pp- 286-296) emphasized that a company must assume ethical responsibilities for
all those individuals and groups with which the company operations impact. Carroll
(2000a, b) defines the model of the company’s responsibilities to be the imple-
mentation of philanthropy, ethical, legal and economic responsibilities. In this
model, philanthropy is the desired objective, ethics is the expected target, and
legality and economic goals are the required business objectives. The other scholars
(e.g. Velasques 1992, p. 16; Cavanagh et al. 1995, p. 198) on business ethics have
come to similar conclusions when they have reviewed a company’s interaction with
its surrounding society.

Freeman and Liedtka (1997, pp. 286-296) state that a company’s social role is to
use the available resources as efficiently as possible. The principles can also be
applied to the different dimensions of the business, e.g. competitiveness, leadership,
the responsibility of the multinational company and the business responsibilities in
the society. In this respect, CSR is an element which impacts on company’s
financial results and has to be targeted to the entire chain of supply.

Elkington (2001) considered that the multidimensional parameters were
important in CSR. In this sense, several dimensions can be considered to have the
widest impact, e.g. economic well-being, environmental management and social
justice. Furthermore, when social responsibility has been integrated into the
everyday business routines it achieves beneficial results, even if the underlying
principles are not necessarily clearly appreciated by the organization’s members
(e.g. Catasus et al. 1997; Crane 2000). Elkington (2001) also identified the
importance of the economic aspect linked to human capital and knowledge capital.
However, the environment management pursued by companies has also attracted
criticism for being superficial with a tendency to adopt only cosmetic improvements
(e.g. Welford 2000, p. 133; Crane 1999) even though environmental values tend to
be accorded high importance in annual reports. Furthermore, moral choices have
been found to be rated as of rather minor importance even among the most envi-
ronment sensitive companies (e.g. Bansal and Roth 2000; Crane 2000; Fineman
1996, 1997), and in turn the need to comply with legislation is often found to be the
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strongest and most effective motivator in sustainable development (Bansal and Roth
2000).

The term ‘stakeholder’ can be defined broadly by a holistic and interdependent
view defining stakeholders as ‘any group or individual who can affect or are
affected by the achievement of the organization’s objectives’ (Salzmann et al. 20006,
p. 3). Thus, the stakeholder concept includes media, trade unions, public authorities,
non-governmental organizations, communities, etc. (Freeman and Liedtka 1997).
When considering sustainable development and CSR, then the stakeholders’ con-
tributions to companies involve both tangible and intangible resources: share-
holders provide capital; employees offer labour; customers have loyalty and a
certain willingness to pay; and communities and governments are expected to
establish a stable and beneficial regulatory framework, etc. (Salzmann et al. 2006,
p- 3) In turn, the inducements for companies are similarly diverse: they can range
from a certain return on investment to safe working conditions and high-quality
products (Salzmann et al. 2006, p. 3).

Dobers and Wolff (2000) have argued that the holistic business approach will
create sustained success for a company if it is successful in balancing stakeholders’
demands and sustainability requirements. Nonetheless, this balancing process is not
easy; the management of a business has to be able to deal with value concepts that
are conflicting and inherently contain trade-offs (Dobers and Wolff 2000). Fur-
thermore, some stakeholders can have an indirect effect on corporations via other
stakeholders. Ramus and Montiel (2005) argue that the institutional environment
(e.g. pressures from stakeholders or government) creates incentives for companies
to commit to very similar types of environmental policies regardless of the type of
industry in which they do business. Salzmann et al. (2006) defined corporate
sustainability performance as a configuration of three components: (1) four deter-
minant drivers (issues, stakeholders, managers and company-specific drivers);
(2) corporate sustainability management (as a profit-driven corporate response to
social and environmental issues); and (3) the resulting outcome, characterized by
social and environmental impacts and associated changes in financial performance.

Adapted from ethics described by from Fisher and Lovell (2006, p. 209) to CSR
the pressures that work with the many issues tend to do so from one of three
perspectives, as reflected in the column on the right-hand side of Fig. 1. These
levels are the macro and global and societal level, the corporate and organizational
level and the micro and individual level (applied from Fisher and Lovell 2006,
p. 209).

3.2.1 Business Strategy of the Companies

CSR stresses the importance of clearly acknowledging economic responsibility, i.e.
the long-term financial health of the company represents the fundamental orga-
nizing principle of companies (e.g. Salzmann et al. 2005). However, if sustain-
ability is not an explicit part of the strategic business plans of a company, then there
is empirical evidence revealing that companies are unlikely to actually implement
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Fig. 1 Formal and informal pressures for CSR (adapted from Fisher and Lovell 2006, p. 207)

sustainability programmes (Ramus 2005; Ramus and Montiel 2005; Ramus and
Killmer 2007). The top management defines the appropriate strategic response to a
given event in order to save costs, to minimize risk to the company is reputation, to
comply with the laws of the country but if possible to gain a competitive advantage
(Ramus and Oppegaard 2006, p. 12). For example, not only an organization’s
specific field of industry, but also the culture, values, history, management phi-
losophy, top management commitment, control systems and monitoring mecha-
nisms may affect its approach to managing sustainability issues (Ramus and
Oppegaard 2007, p. 5).

3.2.2 Financiers and Shareholders

Financial institutions are crucial facilitators for sustainability. Financial actors
demand business’ transparency in management systems and it has been predicted
that objectives for sustainability will play an important role in the near future
(Dobers and Wolff 2000). Steger (2006, p. 4) concluded that nowadays the financial
institutions exert a tremendous influence on enterprises and that this applies in
particular to the financial mainstream, which is not a strong driver for corporate
sustainability. Furthermore, although socially responsible investing and corporate
sustainability ratings and indices are becoming publicized, they still have a rather
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insignificant overall impact (Steger 2006, p. 4). Financial institutions also assess
industries from an environmental point of view; they judge and evaluate environ-
mental risks and thus price companies realistically depending on their liabilities,
because the environmental risks taken by companies can have a negative impact on
their longer-term shareholder value (Dobers and Wolff 2000). Similarly, Salzmann
et al. (2005) concluded that corporate sustainability management manifests itself
through corporate social and environmental initiatives undertaken to exploit
financial opportunities and to minimize financial risks by mitigating or resolving
those issues. Pirson and Malhotra (2008, pp. 11-12) stated that internal stake-
holders, such as investors, are most often seeking for evidence of managerial
competence: they want to have confidence in the ability of management to effec-
tively control costs and to manage the workforce effectively so that they remain
competitive and create financial value.

Orlitzky et al. (2003) conclude that market forces generally do not penalize
companies that are high in corporate social performance and thus, managers can
afford to be socially responsible. Their results of the meta-analysis revealed a
positive association between social/environmental performance (CSP) and corpo-
rate financial performance (CFP) across industries and across study contexts. If
managers believe that CSP is a prerequisite for CFP, they may actively pursue CSP
in the belief that the market will reward them for such efforts. The company’s
executives and top-leadership must be attentive to the perceptions of third parties,
regardless of whether they are market analysts, public interest groups or the media
(Orlitzky et al. 2003).

Salzmann et al. (2006, p. 15) have identified a broad range of possible stake-
holder impacts, e.g.: (1) impacts resulting in the innovation of processes, products
and supply chains and (2) impacts on brand value and reputation and customer
loyalty. Similarly, it has been claimed that shareholder value will be best realized if
companies include environmental and social responsibility objectives in their value
creating statements, processes and products (Dobers and Wolff 2000). Stakeholders
of all types are interested in associating with organizations with whom they can
identify, and with whom they perceive a match in values (Pirson and Malhotra
2008, p. 17).

In general, adopting a proactive corporate environmental strategy that goes
beyond regulatory compliance can have a positive effect on corporate financial
performance (e.g. Christmann 2000; Hart 1995; Wagner 2005). The size of the
enterprise has a significant effect on the degree of proactiveness, with larger
organizations being more likely to adopt proactive environmental practices (Sharma
2000). However, Steger (2006, p. 5) has stated that the economic logic and business
advantages of corporate sustainability are not strong enough and that although and
assessment of corporate social performance may occur, it is still not a part of the
mainstream analyses. Dobers and Wolff (2000) detected a strong trend in that recent
strategic assessments have started to include sustainability criteria in addition to the
more conventional financial aspects.
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3.2.3 Customers and Consumers

The external stakeholders, e.g. customers and suppliers, typically careless about
managerial competence but much more about technical competence: the ability to
produce goods and services of high quality and to deal effectively with the supply
chain (Pirson and Malhotra 2008, pp. 11-12). Furthermore, Dobers and Wolff
(2000) evaluated that the concept of ‘environmental awareness’ in society. They
indicated that consumers behave according to their ethical values, which would
imply that they are more likely to purchase environmentally friendly products when
these are available.

Furthermore, Dobers and Wolff (2000) concluded that when looking at seg-
mentation and marketing strategies, there is a strong indication that the ‘green’
consumer differs considerably from other customers. They believed that this means
from a business marketing point of view. A company may have to adopt a
differentiated marketing strategy (Dobers and Wolff 2000). There is an OECD
recommendation that when dealing with consumers, enterprises should act in
accordance with fair business, marketing and advertising practices and should take
all reasonable steps to ensure the safety and quality of the goods or services they
provide (OECD 2005, p. 25). Furthermore, Steger (2006, p. 5) indicated that
consumer organizations are in some way ‘happy’ that companies (particularly those
that have branded goods and are close to the consumer) are making a contribution
to societal well-being.

Steger (2006, pp. 5-6) claimed that consumer organizations lack resources
because their activities are largely based on their own product-related research.
While consumers seem to express positive environmental attitudes, when it comes
to their behaviour, the challenges faced by companies are much more ambiguous
(Dobers and Wolff 2000). Corporate customers also have a clear business case to
ensure that their suppliers are complying with certain social and environmental
standards (Steger 2006, p. 6). In contrast, corporate suppliers often do not ‘dare’ to
bother their customers with corporate sustainability, unless there is a clear need
for product responsibility and risk management, e.g. hazardous chemicals (Steger
2006, p. 6).

3.2.4 Employees of the Companies

Workplace CSR projects can affect many different areas of a company’s human
resource policy such as health and safety, the work-life balance of employees, staff
diversity and cultural awareness. Many enterprises with a demonstrated capability
of developing a shared vision seem to be able to accumulate the skills necessary for
developing a proactive environmental strategy much earlier than companies without
this kind of shared vision because these strategies depend ‘upon tacit skill devel-
opment through employee involvement’ (Hart 1995). When the enterprise decides
to integrate the environmental issues into the organization, it can exploit certain
resources and capabilities developed by the company in its business management
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that can be viewed as ‘potential environmental capabilities’ (Clavera et al. 2007;
Hart and Ahuja 1996). The corporate environmental strategy places an enterprise’s
environmental strategies on a spectrum ranging from reactive strategies to more
proactive strategies that includes voluntary eco-efficient practices in environmental
leadership strategies. In this latter strategy, the products, processes and even
business models are redesigned along the entire product life cycle (Sharma 2000;
Sharma and Vredenburg 1998).

3.2.5 Communities and Authorities

Ramus and Montiel (2005) have argued that the institutional environment (e.g.
pressures from communities and government) represent incentives for firms to
commit to very similar types of environmental policies regardless of the type of
industry in which they do business. A central consideration for business organi-
zations must be how well private CSR initiatives reflect and reinforce government
agreements on labour, social and environmental standards (OECD-ILO 2008,
p. 13). Steger (2006, p. 5) indicated that most communities constantly struggle to
maintain employment and that there is strong competition between communities
throughout Europe. Local communities and governments are primarily concerned
about employment levels and thus regional competitiveness. In this situation, higher
social and environmental standards are largely ‘taboo’, and they revert to an
enabling approach to corporate sustainability (Steger 2006, p. 5). Enterprises are
encouraged to cooperate with local communities and government authorities in the
development and implementation of policies. Taking into consideration, the views
of other stakeholders in society including the local community and governmental
interests can enrich this process (OECD 2005, p. 41). Steger (2006, p. 5) concluded
that in light of the weakening bargaining power of the governments (against the
major multinationals in particular), they have also tried to target the reputation
of companies that have decided to relocate their manufacturing base or lay-off
significant numbers of their workforce.

A value-based approach involves open communication and dialogue with NGO
associations. The outcomes of this approach can lead to sustainability and active
participation by the company in the community (Ramus and Oppegaard 2006,
p. 11). Enterprises need to take fully into account established NGO policies in the
countries in which they operate, and to consider the views of other stakeholders. In
this regard, it is recommended that enterprises should encourage local capacity
building through close cooperation with the local community (OECD 2005, p. 25).
There are many ways to increase the vitality of rural areas, e.g. by providing
support for entrepreneurship, promoting a diverse business structure and utilizing
the particular strengths of each region as well as promoting their sense of local
community and local culture. Many rural and urban communities are struggling to
create sustainable change for themselves—and this challenge is heightened because
many of them do not have access to the professional skills needed to help overcome
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deprivation and social exclusion (Business in the Community 2008). By working
together, businesses and communities can create exciting solutions that will be
beneficial to both parties (Business in the Community 2008).

4 Research Methods and Research Materials

4.1 Constructionism and Discourses

The data from this discourse study were produced in March and April in 2008. It
originated from an online questionnaire form which included open-ended theme
questions classified in different taxonomies. The material on CSR was answered by
the senior specialists from three organizations, the Confederation of Finnish
Industries EK, the Central Organization of Finnish Trade Unions SAK and the
Finnish Consumers’ Association.

Constructionism starts with the assumption that access to shared dynamic,
changing and individually constructed reality only occurs through social con-
structions such as language and shared meanings in everyday interactions (Lord and
Dinh 2012). From this perspective, knowledge is socially constructed: social reality,
identities and knowledge are culturally, socially, historically and linguistically
influenced. In this method, the social construction approach focuses on relationality
(Cunliffe 2008); CSR is being constructed ‘in relation to some goal’. The CSR
relationships are emergent and co-constructed as an interactive dynamics (applied
from Fairhurst and Grant 2010). Here the interests within the processes constitute
CSR as the outcome of particular types of relationships and interactions.

Discourse analysis (DA) is a term for a broad area of language study, containing a
diversity of approaches with different epistemological roots, and very different
methodologies. In general, DA can be defined as a ‘set of methods and theories for
investigating language in social contexts’ (Wetherell et al. 2001; Wetherell 1998).
From this perspective, discourse is not ‘merely about actions, events and situations,
it is also a potent and constitutive part of those actions, events and situations’ (Potter
1997, p. 144; Potter 2000, p. 31). DA can be thought of as focusing on the pro-
duction of versions of reality and cognition as parts of practices in natural settings.
DA is concerned with understanding the nature of power and dominance and how
discourse contributes to their production (van Dijk 1995, 2001, pp. 421-434;
Fairclough 1995, 1996, 2000; Potter 1996). There are four broad sets of research
issues which can productively be addressed specifically by discourse analysts in
transdisciplinary research on organizational change: the problems of emergence,
hegemony, recontextualization and operationalization (Fairclough 2005).

For example, in CSR, these mediating entities are CSR practices, articulations of
diverse CSR elements, discourses which constitute CSR selections as concrete
entities in particular areas of social strategy. Translation is a concept that captures
the process of spread, and explains how micro-level activities contribute to insti-
tutional change. Furthermore, even though translations must be understood at a
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Fig. 2 The paradigm model
(Strauss and Corbin 1998 Context and
> Intervening
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local level, they can occur globally and among groups of organizations, thereby
contributing to institutional change (Windell 2006, pp. 28-29). Czarniawska and
Sevon (1996) introduced translation as a concept to explain how organizational
change emerges as management ideas and practices are translated into actions that
may eventually be institutionalized in an organization or in larger groups of
organizations. Tsoukas and Chia (2002) recognized that the categories and practices
which are institutionalized in organizations are inevitably subject to adaptation and
change as organizational agents engage in a range of processes and events.

In order to formulate the relationships, Strauss and Corbin (1998, p. 127) sug-
gested a coding paradigm model, which is symbolized in Fig. 2.

4.2 Classification of Emergence, Hegemony,
Recontextualization and Operationalization

Windell (2006, pp. 28-29) concluded that the translation in CSR can be understood
as contributing to institutional change if practices, ideas and objects are replicated
and stabilized into institutions. There are four broad sets of research issues which
can productively be addressed specifically by CSR discourse in DA research: the
problems of emergence, hegemony, recontextualization and operationalization
(applied from Fairclough 2003):

e Emergence is the process of emergence of new CSR discourses and their
constitution. New CSR discourses emerge through ‘reweaving’ relations
between existing CSR discourses. These may include ‘external’ discourses
existing at the EU, ILO and UN level which become recontextualized with the
social partners’ agents.

e Hegemony is the process of particular emergent CSR discourses becoming
hegemonic in particular social partners’ organizations. The effect of emergent
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CSR discourses depends upon whether they are selected for incorporation into
the strategies of social partners.

e Recontextualization is the dissemination of hegemonic CSR discourses across
structural boundaries (e.g. between social partners’ organizations) and scalar
boundaries (e.g. from CSR international scale to national, or to local). It
involves reception and appropriation, working ‘international’ CSR discourses
into relations with ‘national’ discourses.

e Operationalization is the enactment of CSR discourses in new ways. It involves
(inter)acting of social partners’ discursions and their materialization as practices
of the business society.

The ‘flow’ of CSR discourses across scalar boundaries between ‘global’ (UN,
OECD, ILO), ‘international’ (e.g. EU) and ‘national’, is conditional upon how they
enter into ‘national’ social partners’ relations.

The construction of ideas in CSR can be understood as activities of translation,
in which ideas are objectified into new forms and practices that fit the local insti-
tutional context (Windell 2006, p. 41). This research is based upon the theoretical
claim that CSR discourses are elements of social partners’ business life, and they
are dialectically interconnected with other elements, and may have constructive and
transformative effects on other elements of the business life. It also claims that CSR
discourses have in many ways become more potent as elements of business life.

The discourse classification of RC programmes bases on the Fairclough’s (1996,
p. 64) constructivism theoretical framework. DA’s results do not merely describe
the world, they also are expressing, synthesizing and building social identities,
relations between human beings and information systems (Fairclough 1996,
pp. 64-66). Key assumptions can be summed up as follows: (1) discourses of the
company reflect a practical reality, (2) business experts can use a range of dis-
courses, which can be parallel and compete with each other, (3) the practical action
is context bound and (4) discourse is built on strategies and policies. Discourse is a
dual concept. Firstly, it means the interactive process in which implications are
produced. Secondly, it refers to the final outcome of this process.

4.3 Classification with the Actantial Model

In the data analysis of the discursion in the online questionnaire, the actantial model
of Greimas (1987, 1990) was applied.

The six actants are divided into three oppositions, each of which forms an axis of
the actantial description (Hébert 2011):

e The axis of goal: (1) subject/(2) object. The subject is what is directed towards
an object. The relationship established between the subject and the object is
called a junction.

e The axis of power: (3) helper/(4) opponent. The helper assists in achieving the
desired junction between the subject and object; the opponent hinders this goal.
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e The axis of transmission and knowledge: (5) sender/(6) receiver. The sender is
the element requesting the establishment of the junction between subject and
object. Sender elements are often receiver elements as well.

The core of the actantial model is formed from the subject’s intention to acquire
the object. Consequently, the subject is the performer of a task, and the object is
something that the subject tries to acquire through some activity (Greimas 1987).
A sender is a party who gives the task to the subject (Greimas 1987, 1990). At the
same time, the sender defines the value targets for the activity, and provides jus-
tification and motivation for the subject’s activity. A receiver is a party who
evaluates whether the subject has succeeded, and confers on the parties to the
discourses either a reward or punishment after the task has been completed.

5 Results of the Discourses of the Labour Market
Organizations and Stakeholders

5.1 Business Strategy of Companies

It is also essential that the wider impacts and risks are considered when strategic
business decisions are made. In CSR, the confidence between the companies and
the stakeholders increases and also unexpected effects on the business image may
be reduced. Ethical investment offers investors something extra over and above
conventional collective investment. An ethical investment is an investment which
explicitly seeks to take into account environmental, social and ethical issues. It
applies the combination of financial and ethical objectives to the selection of
investments.

Figure 3 presents the semiotic actantial model developed by Greimas (1987,
1990) which here is used to link the theory and the discourse data of CSR in
relation to the business strategy of the companies.

5.2 Financiers and Shareholders

Emergence: Companies are committed to creating long-term value for their
shareholders, recognizing that sustainable profit is essential for the continuity of
their business. Companies provide competitive returns on their shareholders’
investments. In this respect, they have a responsibility to take due account of the
expectations of their investors. A growing number of companies are reporting about
their CSR activities. As a result, companies have a variety of new needs in terms of
information and performance management, e.g. social reporting, management of
human capital, etc. The requirements for CSR data have become progressively
more demanding in terms of their degree of transparency, reliability and their ability
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Sender Carrier of meaning Receiver
1. CSR promotes (Object) 1. CSR provides benefits
benchmarking, including the 1. A CSR company is through continuously
development of CSR data committed to creating improving HES performance
contents and reporting long-term value for its 2. CSR provides benefits
methodologies customers, shareholders, through impacting on a
2. CSR promotes the global employees and society < management system approach
industry’s performance 2. CSR establishes global and guidelines for CSR in. e.g.
3. CSR shares and promotes procedures for a focus on Product Stewardship
the industry’s best practices CSR product stewardship 3. CSR provides benefits
and technologies worldwide 3. CSR promotes the safe through committing to create
handling and use of long-term value for CSR
products worldwide companies, shareholders,
customers, employees and
society

T

Helping Object
Well-managed CSR
issues reflect positively
on a company's financial
performance

f

Helper - - Opponent

1. CSR devises a Receiver of meaning 1. A CSR company does not
bénchmarking system and »| (Subject) < Wk)rk with theif stzkeholders,
establishes the specialists’ CSR companies" customers and suppliers to
network business strategies extend the stewardship

2. CSR implements throughout the supplier chain
management practices through 2. Lack of CSR incentives to
a series of systems, codes, motivate compliance with all
policies and guidance the CSR codes and reporting
documents standards

3. CSR promotes the 3. A CSR company reports on
responsible management its CSR successes but not on
throughout the product chain its failures

Fig. 3 Actantial model of the CSR application in relation to CSR companies’ business strategies

to be audited. For many companies, intangible assets (such as brand, corporate
reputation, intellectual capital, etc.) have a greater financial value than fixed assets.
Any damage to intangible assets could significantly affect the overall value of the
company. The understanding of what these image risks might be and conversely what
opportunities could be exploited is a growing area of image risk (and possibility)
management.

Hegemony: To be effective, a CSR strategy has to enjoy management commit-
ment to ensure that the strategy is not being implemented in an ad hoc fashion. This
can be achieved by establishing management processes so that risks can be iden-
tified and managed, the brand is improved and reputation is protected. The creation
of a good image in public policies enables a company to translate its corporate
values into commitments and responsibilities, and define its objectives and targets.
The results of the economic risk assessment in turn could affect the price of financial
loans, when these considerations have the so-called price tag.
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Recontextualization: When CSR has been correctly implemented by a company,
it can expect to receive funding from sources, which support an ethically sustain-
able and evolving activity, as well as foreseeing and predicting the sustainable
future. Financiers will find it easier to grant financial resources, if they do not have
any doubts regarding legal action being taken against the company in which they
are interested in financing. The financier set-oriented funding objectives are
important and the further regular reporting on CSR development is particularly
important also in the value of collateral securities. The number of ethical investors
continues to grow, so the status of CSR improves. When establishing the CSR
image, the annual reports, CSR reports, company websites with CSR results, etc.,
are important. Furthermore, companies may also receive a wide range of direct
queries from the various stakeholders. Another reporting of great importance
involves on the social capital, knowledge management and the staff financial
statement. A CSR report can be integrated into the annual report and be displayed
also on web sites. Most SMEs are not even used to describing their activities in
CSR terms, even though their business may involve considerable CSR elements.
The major challenge by SME:s is to make visible the existing CSR operations.

Operationalization: When one looks at today’s normal stock market, CSR does
seem not seen to carry much significance. The only clear benefit of CSR is that the
company can concretize a number of the responsibility parameters, and thus
establish a wider investor base. Ethical funding will be not directed towards
companies which pursue irresponsible policies. Fund managers will actively seek to
invest in companies whose products or services are of long-term benefit to the
communities in which they operate and contribute to a better environment. Socially
responsible investment is growing faster than the general market, and this trend is
expected to continue, although perhaps at a slower rate over the medium term.
Profit expectations need to be extended longer than the quarterly terms.

Figure 4 presents the semiotic actantial model developed by Greimas (1987,
1990), connecting the theory and the discourse data of CSR in relation to financiers
and shareholders.

5.3 Customers and Consumers

Emergence: Corporate values provide an understanding of what the values to which
the company adheres, the activities for which it is prepared to be take responsibility
and designates its future goals and objectives. They often cover terms such as the
vision, the corporate purpose, the mission statement or goals. In the partnership,
when one introduces the environmental aspects, the innovative CSR company aims
to meet the needs of its customers by providing efficient, high-quality solutions that
improve the productivity, end-product quality and eco-efficiency of its customers’
industrial processes.

Hegemony: At the same time, innovative environmental solutions as part of
the product and services portfolio can represent new business opportunities.
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Sender Carrier of meaning Receiver
1. A CSR company is (Object) 1. A CSR company will
committed to creating long- 1. An ethical business and provide competitive returns on
term value for its financiers, a CSR commitment build financiers’ investments
shareholders and society » confidence and trust on 2. A CSR company is
2. Effective CSR companies ethical funding committed to creating long-
will strengthen their 2. Financial institutions term value for its financiers
competitive position are crucial facilitators for 3. A CSR company recognizes
3. Significant investment is CSR and sustainability that ethical and sustainable
made in R&D, and joint profit is essential for the
partnership research projects progress and growth of its
make efficient use of human r business
and financial resources 4. A CSR company will
provide reliable CSR
Helping Object measurements in HESQ to
CSR companies are price company realistically
committed to creating

long-term value for their
financier and

shareholders
Helper Opponent
1. CSR provides benefits 3 1. The development of CSR is
through‘benAchmar king ‘ not measured and evaluated in
;. CSR is dlre§tly a part of reliable measurements
integrated business strategy Receiver of meaning 2. CSR is only a public
and engagement in ethical .| (Subject) P message to financiers
codes of conduct The financiers and concerning comprehensive
3. CSR is a message to all shareholders responsibility, but is not
stakeholders concerning implemented in practice
comprehensive responsibility 3. A CSR company has not
4. A CSR company prov1des invested in practice and
competitive returns on their instead is only providing
financiers’ and shareholders' superficial commitments in
investments order to be “fashionable”

Fig. 4 Actantial model of the CSR application in relation to financiers and shareholders

The solutions may also enhance the competitiveness of the customers. The cus-
tomers ultimately decide on their own choices, i.e. whether they will reward
responsible behaviour or not and whether they are willing to pay a premium for this
value. In this regard, there is also a conflict between consumers’ values and their
concrete purchasing decision.

Recontextualization: Consumers play an important part when it is a question of
creating incentives for responsible production and responsible business practice.
The requirements for sustainable development data have become progressively
more demanding in the extent to which they include transparency, reliability and
their ability to be audited. A company’s capacity to manage and report on their
sustainable development performance plays an integral role in the management of
their risk and enhancement of operational performance. Consumers expect that
companies need to display their commitment most directly by providing good jobs
to people in the community.

Operationalization: A company needs to concretize CSR and report it reliably to
its customers and consumers. This succeeds with vast majority of its customers,
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when they share the same values and ethical principles. Consumers now expect
companies to be more socially responsible. They expect CSR to extend beyond
making financial contributions to some charity. Corporations should not expect that
consumers will obtain their information from company-generated sources alone.
A great number of consumers will check up on any claims. Companies also need to
look for new ways to inform consumers about their social responsible actions,
which are increasingly perceived as more jobs, environmentally responsible activity
and local community interaction. The key elements in good media communication
are transparency, comparability and reliable indicators. The Internet is of great
importance today, as CSR reports and other information are easily accessible to
ordinary consumers and other stakeholders. Consumers, empowered by the Internet,
are acquiring new levels of corporate citizenship. Discussions on CSR on the web
are used to seek information about whether or not companies are acting in a socially
responsible manner. The numbers of consumers using the Internet to research
companies through independent CSR sources are growing. Consumers are using the
Internet to spread information about CSR. Consumers forward e-mails, and launch
CSR campaigns to advocate for some ethical position or cause.

Figure 5 presents the semiotic actantial model developed by Greimas (1987,
1990), connecting the theory and the discourse data of CSR in relation to customers
and consumers.

5.4 Employees of the Companies

Emergence: The CSR combines the company’s own intentions, as expressed in its
values and code of conduct in accordance with the expectations of its stakeholders.
In the commitment to CSR, the company expresses its commitment to the pro-
motion of sustainable development and its three pillars: economic, environmental
and social sustainability. The company’s code of conduct sets out common values
and ethical principles which are being applied, emphasizing reliability, openness
and fairness.

Hegemony: Code of conduct deals with issues such as clear and transparent
operational and decision-making structures, fair cooperation with employees, cus-
tomers, suppliers, colleagues and other stakeholders, and careful handling of con-
fidential information. Paying attention to staff welfare, developing staff
competencies and the promoting of the intellectual capital can contribute to a
company’s ability to attract a skilled labour force.

Recontextualization: A company with good CSR policies will be able to generate
commitment among its staff. CSR will become an important factor in competing for
the best employees in the future. Including objectives and targets in the perfor-
mance appraisal system promotes the integration of corporate responsibility issues
throughout an organization. Similarly, training and development can help increase
the employees’ appreciation of the concept of CSR and its significance for the
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Sender Carrier of meaning Receiver
1. When introducing the (Object) 1. Customers and consumers
environmental solutions, CSR 1. Understanding the see the results of CSR as
companies should meet the impact that products have cleaner and more sustainable
needs of its customers and on the HES throughout products
consumers by providing »| their life cycle < 2. Through CSR companies
efficient, high-quality solutions 2. The requirements for aim to meet customers’ and
that improve the productivity, sustainable development consumers’ needs more eco-
end-product quality and eco- achieved through efficiently and more
efficiency transparency, reliability distinctively than their
2. A CSR company's capacity and audits competitors
to manage and report on their 3. CSR is established for the
sustainable development b use of future-orientated
3. The message about CSR is technologies and products
being directed to the customers
and consumers Helping Object

1. CSR is an integrated

part of the supply chain.

2. With respect to
information provided to
customers and consumers
the transparency and the
reliability of CSR ability

Helper shall be audited Opponent

1. CSR is important for 1. Consumer organizations

promoting and facilitating lack resources because their

sustainable production activities are largely based on

2. Growth also opens new Receiver of meaning their own product-related

business opportunities for (Subject) research.

products and knowledge Customers and 2. Corporate suppliers often do

concerning CSR PN— not "dare" to bother their

3. A CSR company acts in customers with corporate

accordance with fair business, sustainability, unless there is a

marketing and advertising clear need for product

practices responsibility and risk
management

Fig. 5 Actantial model of the CSR application in relation to customers and consumers

company; this in turn should mean that decisions will be made with greater
knowledge of the risks and opportunities for the business. The occupational safety
and health (OSH) of employees and how this is affected by its operations which are
core components of the CSR company. OHS practices can also be based on the
CSR company’s ethical values, openness, trust and innovativeness and its best
practices of social responsibility.

Operationalization: The company complies with international, national and local
rules, regulations and agreements. The company’s OSH activities are directed by
the principles of continuous improvement with an emphasis on quality and know-
how about sustainability. The OSH issues impacted by its operations are essential to
the CSR company. The company complies with international, national and local
rules, regulations and agreements. The company’s OSH activities are governed by
the principles of continuous improvement with an emphasis quality, innovations,
know-how and supporting lifelong learning in the employees.
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Sender

1. A CSR company emphasises
the importance of continuous
development of ethical
leadership and corporate
culture

2. CSR is a part of the well-
being, health and safety culture
at work

3. CSR provides best practices
and action models for high
quality of co-operation among
management, supervisors, and
employees

Helper

1. A CSR company develops
systematic monitoring of
employee job satisfaction and
well-being at work

2. A CSR company is
responsible for promoting their
employees’ professional
competence and its
development

v

Carrier of meaning
(Object)

1. A company with good
CSR policies will be able
to generate positive
commitment among its
employees

2. CSR is part of a well-
established management
system that lives up to its
ambitions and corporate

A

Helping Object

1. A CSR company
complies with
legislations, regulations
and agreements

2. CSR represents the
high ethical values of HR
management

Receiver

1. CSR companies create an
attractive working
environment for their
employees

2. In CSR companies the
productivity outcome of the
staff is high when they work in
HES management

3. CSR increases staff
commitment to the principles,
and bring into use a systematic
methodical approach for the
HES management and well-
being of employees

Receiver of meaning
(Subject)

Employees of the
companies

Opponent

1. CSR is not a part of the
well-established management
system that lives up to its
ambitions and corporate
responsibilities concerning
HES issues

2. A CSR company in fact
does not aim to be an ethical
employer that promotes
effective HES management

Fig. 6 Actantial model of the CSR application in relation to employees of the companies

Figure 6 presents the semiotic actantial model developed by Greimas (1987,
1990), connecting the theory and the discourse data of CSR in relation to employees
of the companies.

5.5 Communities and Authorities

Emergence: In addition to the role of the legislator and the employer, public policy
may also take on the responsibility of the client in the case of public procurement.
Public procurement is often a highly regulated process with a number of precon-
ditions and some of these are clearly CSR issues, which need to be taken into
account. In fact, CSR may also often be defined in the legislation. The problems for
international companies may be that there are different types of the legislation in
several countries which all need to be included in the company’s CSR policy.
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The NGO stakeholders can be a gateway to ensure that community and
authorities will become involved in promoting better corporate citizenship. One
must hope that ethics and social responsibility will have a positive impact on the
success of an organization, especially non-governmental stakeholders will make
ethical judgments that are likely to influence any purchases. NGOs may also trigger
consumer boycotts. There are numerous examples where these have been effective.
Nowadays companies are fearful of this kind of negative publicity that they usually
correct working practices if it is at all financially feasible.

Hegemony: Community and authorities expect companies not only to obey their
legal obligations but also to be socially responsible. They expect CSR to go beyond
simply a making financial contribution to some good cause. Community and
authorities can encourage enterprises to become better corporate citizens. The
governmental and local authorities can also promote the development of a com-
pany’s CSR policies through initiating a variety of educational projects. Opportu-
nities for partnership in joint projects for example promoting cooperation between
companies and the governmental and local authorities may be advantageous.

The NGO stakeholders believe that they must have the opportunity to select or
reject certain products or suppliers, even multinational companies depending on
whether they are perceived to be acting more or less responsibly in terms of CSR.
Some NGO organizations have also been involved in partnership-type joint projects
with certain companies. Often a socially aware CSR with good CSR policies
dovetail with the sustainable development championed by many NGOs. The task of
associations which focuses on environmental protection, as well as consumers’
organizations, is often to act as ‘neutral’ controllers, in relation to the actual CSR
achievements.

Recontextualization: The local community has often a particularly important role
to play, because many of the company’s employees are also members of the local
community. A very important issue is to take account of authority stakeholders’
expectations and to support interactions, e.g. in situations environment cooperation,
it is important to act, in a positive way in order to meet the authority stakeholders’
expectations. CSR is ‘the extraordinary good’, which companies create in addition
to fulfilling their statutory and legislation obligations. At present, the development
of CSR can be considered to be advancing as a part of best practices partly being
driven by market forces.

If CSR is only a platitude, the so-called ‘green washing’ as footnote in a
company’s action plan, then it is likely that NGO associations will react against
such companies and publicize their hypocrisy. One reason for the many CSR brands
is the growing interest of consumers in buying sustainable products and services.
Nonetheless, consumers’ enthusiasm, awareness and willingness to pay have not
yet been converted into a situation where the majority of the consumers are ready to
open their wallets to pay for more sustainable choices.

Operationalization: The main focus is on the CSR alliance promotion. In the
future, one can anticipate that there will be ever more stringent regulations grad-
ually encompassing all areas, in which a company operates including surveillance,
management culture, control, as well as reporting. The ISO Standard 26000:2010
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focuses the guidance type of social responsibility on innovation. Innovation is the
key to creating win-win situations. There are four broad areas where responsible
businesses may encounter a CSR risk: operational risks, regulatory risks, reputation
risks and sustainability/strategic risks. Companies need to establish reliable ways to
identify important ethical business-based issues, and to incorporate these into their
overall risk management systems. Many companies use suites of policies to map the
importance of specific governmental regulations, community-impacts, as well as
environment, workplace and marketplace issues, and this can help them control risk
within those areas. It is clear that these policies must be dynamic and regularly
reviewed, so that they reflect the current priorities not only of the business but also
of society as a whole.

NGO associations often are the first groups to identify a company’s account-
ability priorities and to trigger changes in the way the companies operate. The NGO
associations have different impacts, and the relevance of the publicity generated
their activities will vary from company to company.

Sender Carrier of meaning Receiver

1. CSR is intended to promote (Object) 1. CSR provides benefits

the trust and expectations of 1. An ethical business and through partnerships and

the community and authorities a CSR commitment that communication issues

2. CSR makes relevant builds confidence and 2. CSR ensures that relevant
product stewardship trust product stewardship
information more transparent 2. The community and information is available to the
and keeps the communities and authorities have public and builds trust in the

authorities informed about
CSR

3. CSR strengthens
understanding on innovative
products and technologies and
promotes zero emission
principles

confidence and trust on
the life cycle of products
and HES in production

A

Helper

1. CSR implements open
reporting and dialogue about
performance, achievements and
shortcomings

2. CSR promotes transparent
reporting on the impacts
regarding energy efficiency
and emissions reduction

3. Good CSR reporting and
communication achieves higher
levels of transparency

Helping Object

CSR increases public
awareness of, and
confidence in the
sustainable management
throughout the entire life
cycle of the products

knowledge that CSR best
practices go beyond legislation
3. CSR provides benefits
through transparency with a
web-based performance
reporting system and free
information flow

Receiver of meaning
(Subject)

Community and
authorities

Opponent

1. CSR does not live up to the
expectations of its
stakeholders in terms of
responsible stewardship of its
products and processes

2. In relationships with the
community and authorities
‘right to know’ risk-related
information is not provided

3. Companies are not
transparent: they report about
their HES successes but not on
their failures

Fig. 7 Actantial model of the RC application in relation to community and authorities
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Nonetheless, it is important that all businesses view seriously the specific prob-
lems highlighted by NGO associations. It is important that there is a continuous
dialogue between the company and these associations. Generally speaking, the NGO
associations tend to set very ambitious targets for companies with respect to CSR.

Figure 7 presents the semiotic actantial model developed by Greimas (1987,
1990), connecting the theory and the discourse data of CSR in relation to com-
munity and authorities.

6 Discussion

6.1 Comparing the Results with Other Studies

The results of this study are similar with the findings of Windell (2006, p. 17) that
the ideas and arguments of CSR are constructed in a translation processes involving
a diverse groups of actor and, in particular, that the social partners are not passive
adopters of ideas; instead they play an important role in translation processes
(Windell 2006, p. 17).

The results of this study support the findings of Windell (2006, p. 41), i.e. if one
wishes to understand how and why ideas about CSR are formed, created and
recreated one needs to address how social partners circulate ideas. The concept of
translation conceptualizes the circulation and construction of ideas in CSR as
processes in which concepts are materialized and endowed with meaning. In
addition, the results support the conclusions of Salzmann et al. (2006, p. 3), i.e. the
interactions between stakeholders and companies in CSR-related issues are char-
acterized by the fact that stakeholders contribute something to the company and in
exchange expect that their interests will be satisfied by some kind of return.

The results of this study are similar to the findings of other investigators (e.g.
Salzmann et al. 2006, pp. 3—4) that the fundamental organizing principles of CSR
are as follows: (1) the companies’ economic responsibility to generate profits;
(2) the legal responsibility of a business to be in compliance with existing regu-
lation; (3) the ethical responsibility refers to the fulfilment of society’s expectations;
and (4) philanthropic actions result in social capital benefit of human resources. The
results support the findings of Ramus and Oppegaard (2007, p. 5) that the inte-
gration of value-driven activities with implementation-focused processes will be
achieved differentially in each case, depending on a series of characteristics unique
to each organization. However, Ramus and Montiel (2005, p. 378) stated that
similar policies seem to underlie different kinds of sustainability management
systems in different companies.

The results are similar to the works of Ramus and Oppegaard (2006, p. 12) who
claimed the top management has to make an appropriate strategic response to actual
real-life situations. The results support the results of others that the financial mar-
kets now demand that companies exercise transparency in their operations (e.g.
Dobers and Wolff 2000) and today the large financial institutions can exert a major



13 Discourses of the Different Stakeholders ... 245

influence on how a company must operate within society (Steger 2006, p. 4).
Furthermore, today, one does see the appearance of socially responsible investing
ratings although these are still not very insignificant (Steger 2006, p. 4). The result
support the findings of others (e.g. Dobers and Wolff 2000) that the consumers
seem to express positive environmental attitudes, but this only is reflected seldom in
their behaviour (Dobers and Wolff 2000).

6.2 Discussion on the Generalizability of the CSR
Discourse Analysis

The standardized open-ended online questionnaire consisted of a set of CSR
questions carefully worded and arranged with the intention of taking the respon-
dents through the same sequence and asking each respondent the same questions
phrased with essentially the same words. The questions were formulated in advance
and provided in the sequence in which they were to be answered. The basic strength
of the standardized open-ended interview is that the respondents answer the same
questions, thus increasing comparability of responses. The advantage of this
questionnaire is that it makes the answers provided by a number of different
individuals in a more systematic and comprehensive manner limiting the issues to
be handled in the interview. The weakness of this approach is that it does not permit
the interviewer to pursue topics or issues that were not anticipated when the
questionnaire instrument was elaborated. In addition, a number of questions were
included in the framework allowed which the respondent the possibility to respond
in greater depth. Thus, the strength of this latter approach is that this part of the
questionnaire is flexible and highly responsive to individual differences, situational
changes and emerging new information.

In the CSR process, concepts are also described meaningfully since they can be
presented in accordance with the existing institutional context. Hence, by evalu-
ating a broad range of actor groups, one can potentially clarify how translation
processes proceed as a part of an interaction between actors that intuitively seek to
translate their ideas in accordance with their own interests and working practices
(Windell 2006, p. 41).

Other research methods could be applied to accompany with DA, e.g. the
methods developed by other groups (e.g. Leca and Naccache 2006; Vincent 2008).
Leca and Naccache (2006) developed a model with which to analyse institutional
pressures in an attempt explain actors’ actions and behaviours and to consider
simultaneously the influence of both actors’ actions and the structures in which they
are embedded. Vincent (2008) created a critical realistic model to wish which to
investigate interorganizational relationships and networks and which can identify
the impact of social processes and how these are shaped by the behavioural ori-
entations of the actors. This realistic but critical approach provides a perspective on
agency and social processes that facilitate analyses of the behavioural orientations
of actors and how these combine in order influence on processes and outcomes.
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Qualitative discourse research (Fairclough 2003; 2005) represents a naturalistic
approach that seeks to understand RC phenomena in context-specific settings. This
is related to the concept of good quality research when reliability has the purpose of
‘generating understanding’ (Stenbacka 2001; Lincoln and Guba 1985, p. 317;
Healy and Perry 2000; Hoepfl 1997; Patton 2002; Potter 1996). If the validity or
trustworthiness of discourse research into CSR can be maximized, then one can
obtain more ‘defensible results’ (see Johnson 1997) and this may lead to better
generalizability which is one of the concepts proposed by Stenbacka (2001) as the
structure for documenting high-quality qualitative research. The concept of validity
is described by a wide range of terms in qualitative studies. Creswell and Miller
(2000) suggested that the validity is affected by the investigator’s perception of
validity in the study and his/her choice of paradigm assumptions. In qualitative
research, the principle of discovering truth through measures of reliability and
validity is replaced by the concept of trustworthiness, which is ‘defensible’
(Johnson 1997) and establishing confidence also in the findings of the discourses in
this case about CSR (see Lincoln and Guba 1985). Therefore, the results of this
discourse research on CSR have adequate generalizability and trustworthiness.

7 Conclusions and Recommendations

In a world of complexity and change, the commercial enterprises are expected to be
able to cope with much greater diversity of CSR problems. They have to continue
to ensure that their organizational CSR processes are efficient and that they are
served by the latest developments in technology. Within CSR, the top management
has to make an appropriate strategic response to actual real-life situations. A central
consideration for business organizations must be how well private CSR initiatives
reflect and reinforce government agreements on labour, social and environmental
standards. The financial markets now demand that companies ensure transparency
in their operations and today the large financial institutions can exert a major
influence on how a company must operate within society. The consumers seem to
express positive environmental attitudes relating to CSR, but this is seldom
reflected in their behaviour. Business and society represent twin entities, i.e. (1)
business firms are social institutions and hence (2) these institutions must earn their
legitimacy from multiple sectors of society.

The CSR is seen as that part of the overall strategic management of the organi-
zation that focuses specifically on the social and ethical issues embedded into
the functioning and decision processes of the firm. The CSR processes occur in the
context of both organizational (internal) and environmental (external) forces. In the
light of these challenges, a conceptual framework of CSR can be devised and its
different aspects can be analysed from perspective of stakeholder-specific factors that
influence the effectiveness of CSR. By engaging in CSR activities, companies not
only can generate favourable stakeholder attitudes and better support behaviours but
also, in the long run, build a good corporate image, strengthen stakeholder—company
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relationships, and enhance stakeholders’ advocacy behaviours. However, stake-
holders’ low awareness of companies’ CSR activities remain as a critical impediment
in companies’ attempts to maximize business benefits from their CSR activities.
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Chapter 14

A Case Study About the Discourses

of the Finnish Corporations Concerned
with Sustainable Development

Toivo Niskanen

Abstract The aim of the present study was to explore (1) the different kinds of
practices implemented by Finnish corporations with respect to the “corporate sus-
tainability” and how (2) “corporate sustainability” is applied in their business
practices. A further aim was to describe and explain the cross-sectional association
mechanisms, context and outcome patterns of the impact of “corporate sustain-
ability”. The values of an organization are the criteria on which decisions about
priorities are made. Some corporate values are ethical such as those that guide
the decisions and especially the processes. Within the framework of ‘“‘corporate
sustainability” values have a broader meaning. An organization’s values are the
standards by which managers and employees make prioritization decisions. The
“corporate sustainability” can be applied in different ways: (1) “Corporations’
business strategies” when creating long-term positive values and establishing
proactive procedures; (2) “Financiers and shareholders” when building trust and
achieving long-term sustainability; (3) “Customers and consumers” when
accounting for potential impacts and providing transparent information; (4)
“Employees of the corporations” when implementing proactive measures and
ensuring good sustainability as a part of a well-established management; (5)
“Communities and authorities” when establishing a confidence in the supply-chain
of products, production and services and creating active and transparent processes
by provision of relevant information, as well arranging meetings, public hearings
and undertaking consultation procedures.
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1 Introduction

Drucker (2001, p. 15) stated that “The task of management is managing the social
impacts and the social responsibilities of the enterprise. Every enterprise is an organ
of society and exists for the sake of society. Business is no exception. Free
enterprise cannot be justified as being good for business; it can be justified only as
being good for society.”

Although the concept of sustainability was developed at the macro level rather
than at the corporate level, it can also be considered to have a relevant corporate
dimension (de Lange et al. 2012). The term came into widespread use in 1987,
when the World Commission on Environment and Development (United Nations)
published a report known as the ‘Brundtland Report’; this report stated that ‘the
“corporate sustainability” seeks to meet the needs of the present without compro-
mising the ability to meet the future generation to meet their own needs’ (WCED
1987, p. 8). Although this report originally only included environmental aspects,
the concept of ‘the “corporate sustainability’” has since expanded to incorporate the
consideration of the social dimension as being inseparable from development. In the
words of the World Business Council for The “corporate sustainability” (2000,
p. 2), the “corporate sustainability” ‘‘requires the integration of social, environ-
mental, and economic considerations to make balanced judgments for the long
term’’.

The “corporate sustainability” (e.g. Zink 2014) or as in the present study,
“corporations” ways to deal with the “corporate sustainability” means first of all to
discuss the relevance of sustainability as the simultaneous pursuit of economic,
ecological and social objectives (WCED 1987). The “corporate sustainability” (as a
process) relies on following three basic ideas (e.g. Zink 2014): (1) The focus on
human needs: ‘Human beings are in the centre of concerns for the “corporate
sustainability”. They are entitled to a healthy life in harmony with nature’ (UNCED
1992); (2) The normative claim for intra- and intergenerational fairness as it was
stated in the well-known definition of the “corporate sustainability” (WCED 1987);
(3) The concurrent combination of economic, ecological and social goals; these are
three pillars of the “corporate sustainability”, which should be considered equally
(UNCED 1992).

Transferring the general definition on a corporate level leads to the concepts of
the “corporate sustainability” (Zink 2014) come along with the following definition
elements (e.g. Zink 2014; Dyllick and Hockerts 2002): (1) Not only economic but
also social and environmental prerequisites and impacts as well as the inter-
dependencies between them have to be taken into account; (2) Corporate sustain-
ability requires a long-term business orientation as a basis for satisfying
stakeholders’ needs now and in the future; and (3) The rule to live on the income
from capital, not the capital itself has to be applied for all kinds of capital: financial,
natural, human and social capital.

The term ‘stakeholding’ refers to a concept, a principle or argument, whereas the
term stakeholder refers to a specifiable person or groups of individuals (sometimes
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in an organized form), with clear implications for how the interests of such groups
might be incorporated or represented within organizational decisions (Fisher and
Lovell 2006, p. 319). Nowadays, corporate managers are becoming aware of the
need to broaden their goals beyond the traditional financial expectations (de Lange
et al. 2012). Furthermore, since the term sustainability has entered the business
world, an ever-increasing number of firms have started to appreciate the importance
of sustainability and now emphasize the social and environmental goals of their
organizations. Sustainability can be defined, based on earlier definitions, as an
approach to business that considers economic, environmental and social issues in
balanced, holistic and long-term ways that benefit current and future generations of
concerned stakeholders (World Commission on Environment and Development
1987). Furthermore, de Lange et al. (2012) stated that national culture can help to
explain the variability in adoption. In this context, sustainability can be considered
as a “norming” effect which occurs when national culture influences the devel-
opment of legitimation pressures. Corporate responsibility, corporate governance
and corporate citizenship provide the initial focus for the consideration of business
ethics as seen at the organizational level (Fisher and Lovell 2006).

The simple fact that corporations are social constructs does not deny the possi-
bility that the economic impact of such entities can develop to such an extent that
society deems it necessary to place constraints, or responsibilities, upon their
activities (Fisher and Lovell 2006, p. 318). The essential learning mechanism, what
Schein (1996, p. 64) in his treatise on organizational culture called “cognitive
redefinition” involves (1) new semantics, i.e. redefining in a formal sense what
individualism means; (2) broadening perceptions to enlarge one’s mental model of
individualism to include collaborative behaviours as well as competitive beha-
viours; and (3) developing new standards of judgment and evaluation so that
competitive behaviour can be viewed in a more negative way while collaborative
behaviour is viewed as being more positive. It has been stated that the most efficient
and economic form of corporate governance is a relationship built upon trust,
buttressed by the requisite levels of accountability and transparency (Fisher and
Lovell 2006, p. 321). Furthermore, nowadays national policies encompass norms
and values incorporating the principles of sustainability and enterprises need to
adhere to sustainability-relevant practices; these altitudes, i.e. increase the likelihood
of adoption of sustainability good practices. The institutional pressures on cor-
porations may appear at local, national and international levels (de Lange et al.
2012).

The sustainability performance and improvements of corporations may be
encouraged through reporting and monitoring; an important issue has been whether
voluntary or regulatory approaches are more effective in changing enterprises’
behaviour in a sustainable direction (de Lange et al. 2012). There are several
competencies which can act to make the “corporate sustainability” an integral part
of business practice, i.e. (applied from Fisher and Lovell 2006, p. 402):
(1) Understanding society and business’s roles and obligations within society;
(2) Building capacity within an organization to work effectively in a responsible
manner; (3) Questioning the practices ‘business as usual’, (4) Stakeholder relations,
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(5) Strategic view and ensuring that social and environmental concerns are con-
sidered in broad decision-making and (6) Harnessing diversity.

There is no single road leading to ‘“corporate sustainability” from the many
approaches each corporation should choose. The best opportunities and options
match the corporation’s aims and intentions which can be aligned with the cor-
poration’s strategy, as a response to the conditions in which it operates (applied
from van Marrewijk 2003). The concept of corporate social responsibility has been
investigated extensively. Some authors (e.g. Garriga and Melé 2004) have identified
social and ethical resources and capabilities which can be a source of competitive
advantage, such as the process of moral decision-making, the process of perception,
deliberation and responsiveness or capacity of adaptation and the development of
proper relationships with the primary stakeholders: employees, customers, suppliers
and communities. In this respect, sustainability would represent a set of benchmark
indicators that can be used to assess whether management and employees in the
corporation (applied from Fisher and Lovell 2006, p. 402) adhering to the following
concept: (1) awareness of sustainability, (2) understanding the issues surrounding
sustainability, (3) applying these competencies at work, (4) integrating the
competencies into the culture of the corporation and (5) providing leadership on
sustainability across the organization.

Finding the balance between market growth and capacity expansion is a dynamic
problem in the “corporate sustainability”. Long-term success in the ‘“‘corporate
sustainability” depends on “the process whereby management change their tradi-
tional mental models and systems thinking in their corporation and their views
about their markets, and their competitors” (applied from Senge 1994, p. 188).
Fisher and Lovell (2006, p. 383) have listed eight roles for corporate codes:
(1) Damage limitation, (2) Guidance, (3) Regulation. (4) Discipline and role of a
code as a benchmark, (5) Information about standards of behaviour, (6) Proclamation
and the role of codes of conduct, (7) Negotiation and (9) Internal procedures for
handling ethical concerns.

Nowadays, many consider “corporate sustainability” and “corporate social
responsibility (CSR)” as synonyms. The conclusions of van Marrewijk (2003)
recommend that a minor but essential distinction should be maintained in order to
associate CSR with the communal aspect of people and organizations and “corporate
sustainability” with the agency principle. Therefore, CSR relates to phenomena such
as transparency, stakeholder dialogue and sustainability reporting, while sustain-
ability focuses on value creation, environmental management, environmental friendly
production systems, human capital management, etc. (van Marrewijk 2003). In
general, corporate sustainability and CSR refer to corporation activities—voluntary
by definition—demonstrating that the enterprise incorporates social and environ-
mental concerns into its business operations and its interactions with stakeholders.
This is the broad—although some would say “vague”—definition of corporate sus-
tainability and CSR (van Marrewijk 2003).

The results of van Marrewijk (2003) differentiate the definition of “corporate
sustainability” into five interpretations measures with ambition levels of corporate
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sustainability. In addition, there may be different motives for choosing a particular
approach (van Marrewijk 2003):

(1) Compliance-driven: corporate sustainability at this level consists of providing
welfare to society, within the limits of regulations from the appropriate
authorities. In addition, organizations might respond to charity and steward-
ship considerations. The motivation can be viewed as a duty and obligation, or
simply as good behaviour;

(2) Profit-driven: corporate sustainability at this level consists of the integration of
social, ethical and ecological aspects into business operations and decision-
making, provided it contributes to the financial bottom line. The motivation is
a business case: corporate sustainability will be promoted if it is viewed as
profitable, for example because of an improved reputation for the enterprise in
its activity sectors in various markets (e.g. customers, employees,
shareholders).

(3) Caring: corporate sustainability consists of balancing economic, social and
ecological concerns, which are all three important in themselves. The initia-
tives go beyond those demanded by legal compliance and beyond profit
considerations. The motivation for corporate sustainability is that human
potential and social responsibility are important as such.

(4) Synergistic: corporate sustainability consists of a search for well-balanced,
functional solutions creating value in the economic, social and ecological
realms of corporate performance, in a synergistic, win-together approach with
all relevant stakeholders. The motivation is that sustainability is important in
itself, especially because it is recognized as being the inevitable direction that
progress takes.

(5) Holistic: corporate sustainability is fully integrated and embedded in every
aspect of the organization, aimed at contributing to the quality and con-
tinuation of life of every being and entity, now and in the future. The moti-
vation is that sustainability is the only alternative since all beings and
phenomena are mutually interdependent.

Globally, the UN Global Compact’s (2014) ten principles in the areas of human
rights, labour, the environment and anti-corruption enjoy universal consensus and
are derived from: (1) The Universal Declaration of Human Rights, (2) The Inter-
national Labour Organization’s (ILO) Declaration on Fundamental Principles and
Rights at Work, (3) The Rio Declaration on Environment and Development,
(4) The United Nations Convention Against Corruption and (5) The OECD (2011)
Guidelines for Multinational Enterprises.

The current requirements of the Global Reporting Initiative (GRI) require
organizations to report on the corporate environmental, social and economic
performance information, in essence to estimate the corporation’s sustainability
performance. The GRI should include the following framework documents, which
all together can be viewed as a kind of ‘Sustainability Report’: (1) Sustainability
reporting guidelines (these are core requirements for all organizations); (2) Sector
supplements (which provide additional information from different sectors, if such
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information is available); (3) Technical protocols (these provide details of indivi-
dual indicators, their definition, formulae and cross-referencing to minimize
problems in comparability); (4) Issue guidance documents (which are non-sector-
specific issues affecting a range of organizations, such as “diversity” and
“productivity”).

Viyrynen et al. (2014) described procedures of how customers of the manu-
facturing industry are now able to evaluate the entire supplying network working in
one place, and it is equipped with equal requirements for quality and management.
Moreover, they apply the similar methods to other key stakeholders—the regulating
society, shareholders, employees, unions of employees and confederations of
employers, in other words, social partners. Furthermore, the diverse driving forces
have been present and active in developing HSEQ (health, safety, environment,
quality) AP, i.e. the situation towards an equal level of quality and shared
requirements of management for all companies operating at the sites and within a
network of each business-leader manufacturing industry company (Viyrynen et al.
2014). HSEQ AP features key indicators describe both resulting outcomes and
enablers of holistic excellence as far as a total of social, economic and ecological
sustainability (Vdyrynen et al. 2014).

Drucker (2001, p. 59) concluded that “the strength of business is accountability
and measurability". Furthermore, Drucker (2001, p. 60) summarized this concept in
the epigram “whoever claims authority thereby assumes responsibility; but whoever
assumes responsibility thereby claims authority”.

2 The Aim of the Study and Research Questions

The aim of the present study is to explore (1) the different kinds of practices
implemented by Finnish corporations with respect to the “corporate sustainability”
and how (2) the “corporate sustainability” is applied in their business practices. The
corporate applications of the “corporate sustainability” will be investigated in the
following areas: (1) Business strategy of the corporations, (2) Financiers and
shareholders, (3) Customers and consumers, (4) Employees of the corporations and
(5) Communities and authorities. A further aim is to describe and explain the cross-
sectional association mechanisms, contexts and outcome patterns of the impact of
the “corporate sustainability”.
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3 Research Materials and Research Methods

3.1 Research Materials

The data from this discourse study were produced between January and July 2014
from seven Finnish Corporations (see References, Corporation#1 2014, Corpora-
tion#2 2014, Corporation#3 2014, Corporation#4 2014, Corporation#5 2014,
Corporation#6 2014, Corporation#7 2014).It originated from reviewing the online
strategy reports on sustainability prepared by seven Finnish corporations; these
were classified in this study into the taxonomies (based on theories of Stakeholder,
Stewardship, Five Disciplines and Actantial Model) as follows: (1) business
strategy of corporations, (2) financiers and shareholders, (3) customers and con-
sumers, (4) employees of the corporations and (5) communities and authorities.

3.2 Research Methods

3.2.1 The Framework of the Theories Applied in Analysing Discourses
Discourse Analysis

In the present study, the sustainability reports of the Finnish corporations are
explored as discourses. In general, discourse analysis can be defined as a set of
methods and theories for investigating language in social contexts (Wetherell 1998;
Wetherell et al. 2001). From this perspective, discourse is not “merely about
actions, events and situations, it is also a potent and constitutive part of those
actions, events and situations” (Potter 1997, 2000, p. 144). Discourse analysis is
concerned with “understanding the nature of power and dominance” and how
“discourse contributes to their production” (van Dijk 1995, 2001; Fairclough 1996,
2005). There are four broad sets of research issues which can productively be
addressed specifically by discourse analysts in transdisciplinary research on orga-
nizational change, i.e. the problems of emergence, hegemony, recontextualization
and operationalization (Fairclough 2005). In general, the discourse classification is
based on Fairclough’s (1996, p. 64) constructivism theoretical framework. Key
assumptions can be summed up as follows: (1) discourses prepared by the cor-
poration reflect a practical reality; (2) business experts can use a range of discourses
that may be parallel and compete with each other; (3) the practical action is context
bound; and (4) discourse is built on strategies and policies. Discourse is a dual
concept. First, it represents the interactive process in which implications are pro-
duced, and secondly, it refers to the final outcome of this process (Fig. 1).
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Fig. 1 The reference frames of the discourse analysis

Constructionism Approach

In the present study the viewpoints and text about the “corporate sustainability”
published by Finnish corporations are assessed as the abilities to co-create the
contexts which must be implemented by the corporation and/or by others. Similarly,
they might shape other ‘social realities’ such as legitimacy, i.e. concepts that that
often vary based on how the context is being constructed and through the discourse
in achieving the goal. Constructionist researchers start with the assumption that
access to shared dynamic and changing and individually constructed reality is only
achieved through social constructions such as language and shared meanings
(Eriksson and Kovalainen 2008).

The method of the data analysis of the empirical material described in the
appendices is based on a constructionist approach. Consistent with the social con-
struction of reality (Lord and Dinh 2012), these approaches emphasize the interac-
tions themselves as well as the shared patterns of meaning-making, conjoint agency
and coordinated behaviour through which the “corporate sustainability” is enacted.
In this respect, the social interaction creates an understanding of collective efficacy
and builds a different construct—an assessment of unique organization processes,
rather than a simple aggregation of individual-level attributes (Cunliffe 2008). Thus,
conscious experience is hypothesized to have a synergistic effect that can integrate
constructs like current perceptions, goals, self-structures and experienced impacts to
produce a coherent entirety (Fairhurst and Grant 2010). Constructionism assumes
that social reality is not separate for different individuals, but is intimately inter-
woven and shaped by everyday interactions (Uhl-Bien et al. 2012).

The construction of innovations in the “corporate sustainability”” and CSR can be
understood as activities of translation, in which ideas are objectified into new forms
and practices that fit the local institutional context (Windell 2006, p. 41).
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Case Study

The present examined the Finnish corporations as cases to be explored. In this
multiple-case study, the goal of the classification is to build a general explanation
that suits each of the individual cases, even though the types of the ‘“corporate
sustainability” vary in their details. This kind of objective is analogous to con-
ducting multiple experiments (Yin 1994, p. 112). The descriptions and analysis
of multiple cases provide information on a more general phenomenon of the
“corporate sustainability”. Yin (1994, p. 13) defined that “A case study is an
empirical inquiry that investigates a contemporary phenomenon within its real-life
context, especially when the boundaries between phenomenon and context are not
clearly evident”. The case study research consists of a detailed investigation of
organizations or groups within organizations, with a view to providing an analysis
of the context and processes involved in the phenomenon under study with respect
to the “corporate sustainability”. This study is a descriptive case study of cor-
porations and how they assess the “corporate sustainability”. It consists of
exploratory, descriptive or explanatory case studies (Yin 1994, p. 4). The approach
used in these case studies is that of ‘pattern-matching’, whereby information sup-
plied by the corporations is related to certain theoretical propositions with respect to
the “corporate sustainability”. This research design embodies a ‘theory’ of the topic
being studied, and will present the collected data, the strategies for analysing the
data, conclusions based on the data and theory development. For this reason, it is
essential to provide an extensive background to the theory development prior to the
assessment of the case study data.

Yin (1994, p. 30) argued that the level at which the generalization of the case
study results will occur is that of appropriately developed theories and stated that
the analysis of case study evidence is one of the least developed and most difficult
aspects of case studies. This study deals with evidence about the “corporate sus-
tainability”, and it presents compelling analytic conclusions ruling out alternative
interpretations. According to Yin (1994, p. 13) the case study (1) copes with the
technically distinctive situation in which there will be many more variables of
interest than data points, and since one result (2) will rely on multiple sources of
evidence, with data needing to converge in a triangulating fashion, and as another
result, (3) it benefits from the prior development of theoretical propositions to guide
data collection and analysis.

In the present study the theoretical propositions are (1) Fifth Discipline of Senge
(1994), (2) the stakeholder theory and (3) stewardship theory. For example, a case
study of the “corporate sustainability” may reveal its variations in terms of both
content and context, depending on the perspective of different stakeholders.
The approach used to evaluate the cases of these corporations is the concept of
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“pattern-matching” described by Senge (1994), whereby several pieces of infor-
mation about the “corporate sustainability” from the different corporation-related
cases may be related to different practices (Fig. 2).

Classification of Discourses with Stakeholder Theory

Corporations pay a great deal of attention to the wishes and criticism of a widely
divergent group of stakeholders about the “corporate sustainability”. This requires a
sound understanding of the impact of the values to which the various stakeholders
adhere. The stakeholder theory and concept (Freeman 1984, 1994) are key elements
in this study, as they outline the interdependence between society at large (stake-
holders) and corporations—from a corporate perspective (looking outwards from
inside the corporation). The stakeholder approach indicates that an organization is
not only accountable to its shareholders but should also balance a multiplicity of
stakeholders’ interests that can affect or are affected by the achievement of the
organization’s objectives (van Marrewijk 2003). Freeman (1984) has stated that
managers must satisfy a variety of constituents (e.g. workers, customers, suppliers,
local community organizations) who can influence corporations’ outcomes.
According to this view, it is not sufficient for managers to focus exclusively on the
needs of stockholders or the shareholder of the corporation. The stakeholder theory
implies that it can be beneficial for the enterprise to engage in certain the “corporate
sustainability” activities that non-financial stakeholders perceive as important,
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i.e. as without this activity, these groups might withdraw their support from the
enterprise. The term ‘stakeholder’ can be defined both narrowly and broadly
(Salzmann et al. 2006, p. 3). Salzmann et al. (2006) claimed that stakeholders’
contributions to corporations include both tangible and intangible resources:
shareholders provide capital; employees provide labour; customers bring loyalty
and a certain willingness to pay; communities and governments are expected to
establish a stable and beneficial regulatory framework, etc.

The stakeholder theory was expanded by Donaldson and Preston (1995) who
stressed not only its moral and ethical dimensions but also the business case for
engaging in these kinds of activities. According to Kujala’s (2010) Finnish study, it
is vital that corporations appreciate the importance of corporate responsibility issues
in general, especially the meaning of stakeholder inclusion and enterprise—stake-
holder interactions in business value creation, if they wish to achieve long-term
corporate success. Stakeholders’ authority can be based on several normative
principles, such as public responsibility, legitimacy (Wood 1991) and sustainability
(Wood and Jones 1995). Maon et al. (2010) argued that the stakeholder theory has
emerged as crucial for understanding and describing the structures and dimensions
of modern business and societal relationships. Thus, the theory helps to specify the
groups or persons to whom corporations are responsible, and provides a foundation
for legitimizing stakeholder influences on corporate decisions. Donaldson and
Preston (1995) argued that the task of the stakeholder theory is to describe, and
sometimes explain, specific corporate characteristics and behaviours. This theory
can be considered as “managerial” since it recommends the attitudes, structures and
practices which, when taken together, will constitute a stakeholder management
philosophy (Donaldson and Preston 1995).

In line with the approach of Maon et al. (2010) on CSR, the present study builds
on existing conceptualizations of the “corporate sustainability” according to the
stakeholder and organizational culture-centred perspective. Thus, the present study
describes the “corporate sustainability” according to Maon et al. characterizing
CSR: (a) a stakeholder-orientated construct; (b) voluntary commitments of an
organization; (c) issues extending inside and beyond the boundaries of that orga-
nization; and (d) driven by the organization’s understanding and acknowledgement
of its responsibilities regarding the impacts of its activities and processes on society.
This approach also investigates whether there are key roles for organizational traits
that will influence the corporate culture towards social responsiveness with regard
to recognition of the “corporate sustainability” issues.

Since different stakeholder groups have different expectations and different
information requirements about the ‘“corporate sustainability”, it is essential to
investigate the practical ways that corporations can best implement its initiatives to
promote the “corporate sustainability” with respect to their many target stake-
holders. For example, Kujala (2010) in the Finnish study concluded that in order to
enforce corporate responsibility, it should be possible to assure managers that there
is a business case for stakeholder inclusion, and that stakeholder collaboration can
create business models that are beneficial for all parties: the corporation and its
owners, other stakeholders and society as a whole.
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3.2.2 The Methods Applied in Analysing Discourses
Classification of Discourses with Five Disciplines by Senge

The developed relations and the categories that are treated as essential are verified
over and over against the text and the data. One researcher moved continuously
back and forth between inductive thinking (developing concepts, categories and
relations from the text) and deductive thinking (testing the concepts, categories and
relations against the text, especially against passages or cases that are different from
those from which they were developed). The analyst must decide between equally
salient phenomena and weigh them, so that one central category results together
with the sub-categories, which are related to it (Flick 2006, p. 300). The core
category again is developed in its features and dimensions and linked to other
categories by using the parts and relations of the coding paradigm.

In the present approach the interpretation of discourse data cannot be regarded
independent with respect to the collection of the material. Interpretation is the
anchoring point for making decisions about which data or cases to integrate next in
the analysis and how or with which methods they should be collected (Flick 2006,
p- 296). In the process of interpretation, different ‘procedures’ for working with text
can be differentiated. Texts serve three purposes in the process of qualitative
research (Flick 2006, p. 83): not only are they the essential data on which findings
are based, but also the basis of interpretations and the central medium for presenting
and communicating findings. The coding provides different ways of handling
textual material between which the researchers move back and forth if necessary
and which they combine. Coding here is understood as representing the operations
by which data are broken down, conceptualized and put back together in new ways.

The texts serve three purposes (Fig. 3): they represent (1) the essential data on
which findings are based; (2) the basis of interpretations; and (3) the central
medium for presenting and communicating findings (Flick 2006, p. 95).

The process of interpretation started with open coding, whereas towards the end
of the whole analytical process, selective coding comes more to the fore. Starting
from the data, the process of coding was leading to the detailed classification
presented by Senge (1994) through a process. The coding strategies can be
described that the researchers address the text regularly and repeatedly with basic
questions (Flick 2006, p. 300):

(1) What? (What is the issue here? Which phenomenon is mentioned?)

(2) Who? (Which actors are involved? Which roles do they play? How do they
interact?)

(3) How? (Which aspects of the phenomenon are mentioned?

(4) When? How long? Where? Time, course, and location

(5) How much? How strong? Aspects of intensity

(6) Why? Which reasons are given or can be reconstructed?

(7) What for? With what intention, to which purpose? and

(8) By which? Means, tactics and strategies for reaching the goal.
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In its ideal dimension, discourses of sustainability reports of the Finnish cor-
poration cases perform both a cognitive function, by elaborating on the logic and
contents of the reports, and a normative function, by demonstrating the appro-
priateness of the sustainability reports. In its interactive dimension, discourses per-
form a coordinative function by providing a common language and framework for the
construction of the sustainability reports policy and a communicative function. The
classification of the present study is based on the Five Disciplines of Senge (1994).

Senge (1994) presented a framework of the Five Disciplines of organizational
learning as follows:

(1) Personal Mastery. This discipline of aspiration involves formulating a
coherent picture of the results corporations that most sincerely wish to achieve,
alongside a realistic assessment of their current situation. Learning to cultivate
the tension between vision and reality can expand corporation’s capacity to
make better choices, and to achieve more of the goals that they have set for
themselves.

(2) Mental Models. This discipline of reflection and inquiry skills focuses on
developing awareness of the attitudes and perceptions that influence thought
and interaction. By continually reflecting upon, talking about and reconsi-
dering these internal perspectives of their environment, corporations can
improve their ability to govern their actions and apply their making process
more effective.

(3) Shared Vision. This collective discipline establishes a focus on mutual pur-
pose. Individuals in corporations learn to nourish a sense of commitment to the
group or organization by developing shared images of the future that they seek
to create, and the principles and guiding practices which they hope will lead
them to that future.

(4) Team Learning. This is a discipline of organizational interaction. There are
different techniques such as dialogue and skilful discussion, which encourage
teams to transform their collective thinking, and learn to mobilize their



264 T. Niskanen

energies and abilities in a synergistic manner. The overall outcome of the team
is greater than the sum of their individual talents.

(5) Systems Thinking. In this discipline, individuals in organizations learn to
better understand interdependency and change, and in that way they start to
deal more effectively with the forces that shape the consequences of their
actions. Systems thinking is based upon a growing theory regarding the
behaviour of feedback and complexity—the innate tendencies of a system that
lead to growth or stability over time.

Senge (1994, p. 359) stated that each of the five learning disciplines can be
established at two distinct levels: practices (what you do) and principles (guiding
ideas and insights). The practices are the activities upon which practitioners of the
discipline focus their time and energy (Senge 1994, p. 359). Equally central to any
discipline are the underlying principles, which represent the theory that lies behind
the practices of the disciplines (Senge 1994, p. 374). Thus, mastering any of the
disciplines requires effort at both levels—understanding the principles and fol-
lowing the practices. Learning always involves new understandings and beha-
viours; ‘thinking’ and ‘doing’ which is why principles are distinguished from
practices (Senge 1994, p. 374).

The role of the general classification strategy presented by Senge (1994) is
intended to help in choosing from different corporation-related practices and to
complete the analytic phase of the evaluation of the “corporate sustainability”. The
role of the classification of the “corporate sustainability” is to determine the best ways
of contrasting any differences as sharply as possible, and to develop theoretically
significant explanations for the different outcomes. The present classification
building represents a narrative form of the “corporate sustainability”.

Classification of Discourses and Contents with Actantial Model of Greimas

In the data analysis of the discourses used by the Finnish corporations, the actantial
model of Greimas (1987, 1990) was applied to provide a summary of the outcomes.

The six actants are divided into three oppositions, each of which forms an axis of
the actantial description (Hébert 2011):

e The axis of goal: (1) subject/(2) object. The subject is the force directed towards
an object. The relationship established between the subject and the object is
called a junction.

e The axis of power: (3) helper/(4) opponent. The helper assists in achieving the
desired junction between the subject and object; the opponent hinders this goal.

e The axis of transmission and knowledge: (5) sender/(6) receiver. The sender is
the element requesting the establishment of the junction between subject and
object. Sender elements are often receiver elements as well.

The core of the actantial model is formed from the subject’s intention to acquire
the object. Consequently, the subject is the performer of a task; the subject tries to
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acquire the object through some activity (Greimas and Courtes 1982). A sender is a
party that gives the task to the subject (Greimas 1987, 1990). At the same time, the
sender defines the value targets for the activity, and provides justification and
motivation for the subject’s activity. A receiver is a party who evaluates whether the
subject has succeeded, and confers on the parties to the activities either a reward or
punishment after the task has been completed.

4 Discourse Results of the Finnish Corporation Cases

According to their sustainability reports, it seems that most Finnish corpora-
tions (see References, Corporation#1 2014, Corporation#2 2014, Corporation#3
2014, Corporation#4 2014, Corporation#5 2014, Corporation#6 2014, Corpora-
tion#7 2014) are compliant with the following: GRI “Global Reporting Initiatives”,
ISO 9001 (2004) “Quality management systems”, ISO 14001 (2008) “Environ-
mental management systems” and BS OHSAS (2007) 18001 “Occupational health
and safety management systems”’, UN “United Nations Global Compact”,
ILO (2014) Conventions and Recommendation and Decent Work Agenda, OECD
“Guidelines for Multinational Enterprises”, GRI (2014) "Global Reporting Initia-
tives" and AAT1000APS (2008) “Account Ability Principles Standard”.

Within framework of Five Disciplines (Senge 1994), the discourses utilized in
the Finnish corporation cases as they described how they view the “corporate sus-
tainability” have been subdivided into the following: (1) Business strategy of the
corporations, (2) Financiers and shareholders, (3) Customers and consumers, (4)
Employees of the corporations and (5) Communities and authorities. In the eva-
luations of the discourses supplied by the Finnish corporation cases, the actantial
model of Greimas (1987, 1990) was applied to provide a summary of the discourses.

4.1 Discourses in Relation to the Business Strategy of the
Corporations

4.1.1 Business Strategy of the Corporations: A Five Disciplines
Classification

The major themes raised in the discourses of the Cases of the Finnish corporations
how they would apply the “corporate sustainability” in relation to the ‘Business
strategy of the corporations: A Five Disciplines classification’ are presented in
Table A.1 (Appendix) with respect to seven Finnish Corporations (see References,
Corporation#1 2014, Corporation#2 2014, Corporation#3 2014, Corporation#4
2014, Corporation#5 2014, Corporation#6 2014, Corporation#7 2014).
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The examples of these discourses are presented as follows:

1. Personal Mastery

“We plan our environmental investments to increasingly apply the best available tech-
nologies for mitigating emissions.”

“The renewed targets emphasise our role in society and measure not only environmental
targets, but also the reputation, the customer satisfaction, and the security of supply chain.”

2. Mental Models

“We believe that an ethical approach will lead to successful business, foster accountability
and enhance our good reputation.”

“A corporation that is financially strong is able to be responsible for the environment, take
care of its personnel and meet the needs of its customers.”

3. Shared Vision

“We have also further developed our processes for stakeholder engagement and gathering
weak signals in order to [...] to assess what effects the global sustainability megatrends will
have on our corporation.”

“Sustainability is an integral part of the strategy. In its operations, the strategy gives
balanced consideration to economic, social and environmental responsibility.”

4. Team Learning

“Our focus is to drive continuous learning and leadership development to ensure profes-
sional growth.”

“Mentoring is also used to transfer tacit knowledge from more experienced specialists to
newcomers or less experienced employees.”

5. Systems Thinking

“Our economic responsibility includes competitiveness, performance excellence and mar-
ket-driven production, which create long-term value and enable profitable growth.”

“Our corporate responsibility principles cover all aspects of our operations and strategy and
are also integrated into the way that we conduct our business.”

4.1.2 Business Strategy of the Corporations: An Actantial Model

Figure 4 presents the semiotic actantial model developed by Greimas (1987, 1990)
which here is used to link the theory and the discourse data used in the business
strategies of the corporations.

4.2 Discourses in Relation to Financiers and Shareholders

4.2.1 Financiers and Shareholders: A Five Disciplines Classification

The major themes raised in the discourses of the Cases of the Finnish corporations
about how the “corporate sustainability” should be handled in relation to
‘Financiers and shareholders: A Five Disciplines classification’ are presented in
Table A.2 (Appendix) with respect to seven Finnish Corporations (see References,
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Sender

1. Corporate innovations for
sustainability serve as a key driver
of competitive advantage and they
are regarded as an ongoing journey
in which the organisation finds its
role and its responsibilities within
societies and towards the emerging
issues in it.

2. A business does not only have a
corporation focus, but it also
undertakes a broader value-
network perspective.

3. An increasing network of non-
governmental self-regulatory
instruments and actions address
aspects of corporate behaviour and
the relationships between business
and society.

Helper

1. Corporate innovations in
‘modern management’ significantly
change the way companies operate
to ensure greater sustainability.

2. Business integrates sustainability
into the business in order to create
value through their capabilities,
ability to acquire, combine and
utilize resources.

3. Corporation has dialogue on
needs and expectations of
stakeholders on emerging issues.
For example, the four dimensions
of a possible strategy would be: (a)
outside-in vs. inside-out, (b)
tangible vs. intangible, (c) integral
vs. functional and finally (d)
centralized vs. decentralized.

Carrier of meaning
(Object)

1. Corporation is committed
to creating long-term
positive value for its
stakeholders.

2. Corporation establishes
global procedures for a
focus on sustainability
management.

Receiver

1. Sustainable development
system is matrix system in which
sustainability is implemented and
monitored, and the ongoing
commercial operations into which
sustainability is integrated.

2. Many companies have
demonstrated that complying
with high standards of
sustainability requirement confers
financial benefits providing a
competitive advantage.

3. Corporation avoids making
efforts to secure exemptions e.g.
those not contemplated in the
regulatory framework related to
sustainable development, HSES,
human rights, employment,
taxation and financial incentives
etc.

A 4

Receiver of meaning
(Subject)
Corporations’ business
strategies

Opponent

1. Proactive measures are
insufficient to deliver the holistic
changes necessary to achieve
long-term sustainability.

2. Sustainability is definitely not
an easy task because it means that
many managers are forced to
escape mentally from a one-
dimensional economic
perspective.

3. Corporation may neglect
appropriate standards of conduct
in an attempt to gain undue
competitive advantage; such
practices by the few may call into
question the reputation of the
many and may give rise to public
concerns.

Fig. 4 Actantial model of the “corporate sustainability” in relation to corporations’ business

strategies

Corporation#1 2014, Corporation#2 2014, Corporation#3 2014, Corporation#4
2014, Corporation#5 2014, Corporation#6 2014, Corporation#7 2014).
The examples of these discourses are presented as follows:

1. Personal Mastery

“We have renewed our website, which is one of our main tools for sharing information with
our stakeholders, including investors and financiers.”
“Our multi-disciplinary team of corporate responsibility and assurance specialists possesses
the requisite skills and experience within financial and non-financial assurance, corporate
responsibility strategy and management [...]”

2. Mental Models

“We have selected the indicators that are the most relevant to our operations, products and
stakeholders based on the materiality analysis, an assessment of the most significant sus-

tainability issues.”

“We have particularly focused on developing the information content and presentation of

our interim reports in order to provide information to investors.”
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3. Shared Vision

“We want to create value both for our shareholders and the society around us by finding
solutions”

“We have carried out an online questionnaire about investor relations conduct for key
owners, investors and analysts about their expectations [...]”

4. Team Learning

“Our business divisions each additionally worked to establish their own websites providing
stakeholders with division-specific information.”

“Corporate Sustainability plays a central role in our market outlook and public affairs
processes and supports investor relations.”

5. Systems Thinking

“An Enterprise Risk Management (ERM) process provides a systematic approach for
identifying threats and opportunities [...]”

“Our aim of the new sustainability Key Performance Indicators (KPIs) is to secure the
continual improvement and more frequent systematic monitoring of the progress.”

4.2.2 Financiers and Shareholders: An Actantial Model

Figure 5 utilized the semiotic actantial model developed by Greimas (1987, 1990),
connecting the theory and the discourse data provided by the corporation to
financiers and shareholders.

4.3 Discourses in Relation to Customers and Consumers

4.3.1 Customers and Consumers: A Five Disciplines Classification

The major themes raised in the discourses of the Cases of the Finnish corporations
about ‘the “corporate sustainability””’ in relation to ‘Customers and consumers: A
Five Disciplines classification’ are presented in Table A.3 (Appendix) with respect
to seven Finnish Corporations (see References, Corporation#1 2014, Corporation#2
2014, Corporation#3 2014, Corporation#4 2014, Corporation#5 2014, Corpora-
tion#6 2014, Corporation#7 2014).

The examples of these discourses are presented as follows:

1. Personal Mastery

“The aim is to ensure that the Supplier Code of Conduct is followed in practice throughout
the supply chain.”

“We are committed to operating in an ethically sound manner through responsible business
practices across the entire value chain.”

2. Mental Models

“Transparency and responsibility of the entire supply chain are of increasing interest to our
customers and other stakeholders.”

“We work to guarantee the best return on the customer’s investment with minimal eco-
logical impact.”



14 A Case Study About the Discourses of the Finnish Corporations ... 269

Sender

1. In undertaking responsibilities,
the company ensures the integrity
of the accounting and financial
reporting systems.

2. In assessing and promoting ways
of improving the financial
accounting of sustainability
performance over the longer term,
e.g. by developing strategies for
emission reduction, efficient
resource utilisation and recycling,
and future strategies on
sustainability.

3. Sustainability in ‘Systems
Thinking’ includes independent
audits, regular monitoring of
progress, appropriate and proactive
control systems, risk management,
and financial and operational
control.

Helper

1. Value creation is at the heart of
any business model; businesses
typically capture value by seizing
new business opportunities, new
markets and new revenue streams
2. To improve public understanding
of the sustainability, corporations
shall be transparent in their
operations and responsive to the
investors” and society’s
increasingly sophisticated demands
for information.

3. Information will be prepared
with high quality standards of
accounting and financial and non-
financial disclosure; this improves
the ability of investors to monitor
the reliability and comparability of
reporting,

Carrier of meaning
(Object)

1. An ethical business and a
sustainability commitment
build confidence and trust in
its business operations,
products or services.

2. Corporations are
committed to creating long-
term sustainability and
financial value for their
financiers and shareholders

A 4

Receiver of meaning
(Subject)

Financiers and shareholders

Receiver

1. Achieving best financial results
through reduced operating costs,
maximised material and energy
efficiency, improved human
resource capital, improved
customer satisfaction, and
improved community and
government relations.

2. Committing to sustainable
development creates long-term
financial and ethical value for its
financiers provide high returns of
investments.

3. Recognizing that sustainable
development is essential for the
progress and global growth of the
business.

A

Opponent

1. Corporation does not have
accurate disclosure on accounting
material regarding the
corporation, including the
financial situation, performance,
ownership and governance of the
corporation (e.g. incentive
schemes).

2. Corporation does not comply
with codes of corporate conduct
as commitments to ethical values
e.g. in HSEQ matters, human
rights, consumer protection, or
taxation.

3. Related party transactions and
material of foreseeable risk
factors are not included in
relevant information.

Fig. 5 Actantial model how the “corporate sustainability” applies in relation to the way that
corporations communicate with ‘Financiers and shareholders’

3. Shared Vision

“The requirement for transparency and responsibility of the supply chain comes also from
our customers and other stakeholders.”
“Continuous feedback and interaction with customers help us to improve our understanding
of their needs, the challenges they face and the business environment our customers operate

”

m.

4. Team Learning

“Together with our partners, we secure a sustainable supply of raw materials for our units

and a supply of renewable products for our customers.”

“We support our customers in reducing the ecological footprint of their operations.”

5. Systems Thinking

“The Life Cycle Assessment (LCA) assesses the environmental impacts associated with all
stages of a product’s life cycle.”
“Integrated management system covers quality, safety, energy and environmental aspects.”
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4.3.2 Customers and Consumers: An Actantial Model
Figure 6 presents the semiotic actantial model developed by Greimas (1987, 1990),

connecting the theory and the discourse data used in their relationships with cus-
tomers and consumers.

4.4 Discourses in Relation to Employees of the Corporations

4.4.1 Employees of the Corporations: A Five Disciplines Classification

Major themes raised in the discourses of the Cases of the Finnish corporations about
how the ‘“corporate sustainability” is handled in relation to ‘Employees of the
corporations: A Five Disciplines classification’ are presented in Table A.4

Sender

1. Company is encouraged to
participate in industry-wide
collaborative efforts with others
with which they share common
suppliers to coordinate supply
chain policies and information-
sharing.

2. With the rising global
sustainability pressures,
collaboration between corporation
and customers in supply chain is
becoming more important.

3. Suppliers are prioritised for due
diligence and ability to fulfil
contracts of good practices based
on the assessment on HSEQ and
sustainable development.

Carrier of meaning
(Object)

1. Corporation identifies and
accounts for how it address
integrated present-day
leadeship and potential
impacts.

2. Business includes
relationships with partners,
the supply chain and other
entities linked to its
operations, products or
services.

Helper

1. Corporation engages with
suppliers to improve their
performance, including through
HSEQ systems, personnel training
and capacity building, and to
support the integration of
sustainability principles.

2.The quality of management
deliver a value proposition and to
success to its customers in a
responsible business conduct, value
is created by companies acting
together with the supplier and sub-
contractors through formal
alliances.

3. Multinational corporation has
access to existing and innovative
technologies or operating
procedures which could, if applied
help raise sustainable development
in the performance of the supply
chain.

A

Receiver

1. Transparent information
encourages active consultations
with customers, suppliers,
contractors, local communities
and with the society-at-large in
order to promote a climate of
long-term trust.

2. A sustainable business has a
competitive advantage through
superior customer and consumer
values; this is established to the
applications of future-orientated
technologies and products.

3. Efforts to promote consumer
information with the aim of
improving the ability of
consumers to: a) make informed
decisions and b) better
understand the sustainability
impacts of their decisions.

Receiver of meaning
(Subject)

Customers and consumers

Opponent

1. There are practical limitations
placed on the ability of
corporation to effect a change in
the behaviour of their suppliers;
these are related to product
characteristics, the number of
suppliers, the complexity of the
supply chain, or the market
position of the corporation.

2. Organizations lack resources
because their activities are largely
based on their own traditional
‘boundary thinking’, which has
become somewhat outmoded.

3. The corporation often does not
"dare" to bother their suppliers
with corporate sustainability,
unless there is a clear need such
as some economic pressure.

Fig. 6 Actantial model of the “corporate sustainability” in relation to ‘Customers and consumers’
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(Appendix) with respect to seven Finnish Corporations (see References, Corpora-
tion#1 2014, Corporation#2 2014, Corporation#3 2014, Corporation#4 2014,
Corporation#5 2014, Corporation#6 2014, Corporation#7 2014).

The examples of these discourses are presented as follows:

1. Personal Mastery

“We offer our employees the possibility to enhance their competences through training,
internal job rotation and other learning opportunities.”

“We encourage our OHS networks to share best practices, learn from any incidents, clarify
modes of operation, roles and responsibilities, and improve reporting practices.”

2. Mental Models

“We promote a risk-aware culture in all areas of the company’s decision-making.”
“Improving the sustainability of our own operations, supply chain management, and
technology and plant safety management have been identified as important targets to meet
the expectations of customers, employees and other stakeholders.”

3. Shared Vision

“Safety reflects the overall quality of our operations. Safety training is systematic and
consistent [...]”

“Investing in our people is our strategic priority, whether this involves ethical leadership,
safety issues [...]”

4. Team Learning

“We constantly educate our employees and management to create a healthy working
environment [...]”

“A new IT-tool is implemented to help us to identify, categorise, assess and monitor our
suppliers [...]”

5. Systems Thinking

“We apply our safety toolbox in all units. This toolbox includes practical, hands-on tools
that directly address individuals’ behaviour.”

“Sustainable management is based on our policies and commitments as well as instructions

[...I”

4.4.2 Employees of the Corporations: An Actantial Model
Figure 7 presents the semiotic actantial model developed by Greimas (1987, 1990),

linking the theory and the discourse data about the “corporate sustainability” in the
way that the corporations relate to their employees.

4.5 Discourses in Relation to Communities and Authorities

4.5.1 Communities and Authorities: A Five Disciplines Classification

Major themes raised in the discourses of how the Finnish corporations consider the
“corporate sustainability” in relation to ‘Communities and authorities: A Five
Disciplines classification’ are presented in Table A.5 (Appendix) with respect to
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Sender

1. The corporation emphasises the
importance of continuous
development of ethical leadership
and corporate culture.

2. The corporation recognises the
rights of employees as established
by law or through mutual
agreements and the active co-
operation in creating wealth, good
HSE, jobs, and the sustainability.
3. The corporation provides best
practices and action models to
ensure high quality of co-operation
among management, Supervisors,
and employees.

Carrier of meaning
(Object)

1. A corporation with good
sustainable development
will be able to generate
proactive measures and
positive commitment among

T. Niskanen

management and
employees.

2. Sustainable development
is a part of a well-
established management
system.

Helper

1. Innovations need to introduce
proactive HSEQ improvements
rather than to counter-act negative
outcomes of business.

2. Proactive HSEQ strategies with
full integration concern the redesign
of the core business logic of the
firm with a view to sustainable
development.

3. Corporation provides the
employees with adequate,
measureable and verifiable
information on HSE impacts
including reporting on proactive
progress measures.

Receiver of meaning
(Subject)

Receiver

1. The HSE strategy is grounded
in a corporate culture and values
are established through an
interactive approach in which all
levels of the organisation are
engaged and implemented.

2. Corporate values and
principles of a general code of
HSE conduct are integrated in the
organization through a
compliance program.

3. Encouraging corporation to
work to raise the level of HSE
performance in all parts of its
operations, even where this may
not be formally required by
existing practice in the countries
in which it operates.

Employees of the <
companies

Opponent

1. Even though a corporation
identified a risk of contributing to
an adverse impact, it does not
take the necessary steps to
prevent its contribution and use
its leverage to mitigate any
remaining impacts to the greatest
extent possible.

2