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Abstract

This thesis examines three key, related elements; social sustainability, forestry and
ergonomics, and explores two relationships between these elements. The first relationship is
between social sustainability and the Chilean forestry sector, with a focus on the forestry
sector workforce and forestry working conditions. The second relationship is between social
sustainability and ergonomics and the interconnections between these two bodies of
knowledge. The study on which this thesis is based involved data collection over a period of
several months from 347 forestry workers from two Chilean forest companies, along with
interviews with 7 managers and contractors associated with these two companies and 3
experts in the area of forestry. The overall objective of this study was to investigate the

impact of working conditions on the workforce in the Chilean forestry sector.

Health and safety problems within the Chilean forestry sector are well recognised. Statistical
information on the forestry sector indicated a steady increase in the number of occupational
health (OH) problems over the years, with previous research attributing this to the working
conditions. This background research is evidence of the problems of social sustainability
faced by the Chilean workforce in particular, as well as those faced by the forestry sector

worldwide.

This study examines the relationship between forestry sector working conditions and the
workers and identifies causes of problems between these elements. It also examines the
strategies the Chilean forestry companies are using to address these issues. The findings
indicate that even though working conditions in the Chilean forestry sector have been
improved they continue to have a negative impact on workers in terms of occupational

health, which in turn has reduced the market attractiveness of the sector. This last aspect



also influences replacement of the working population, which is resulting in an ageing
population in the Chilean forestry sector. This ageing population is associated with increasing
OH issues and reductions in the productivity of the sector where the main activities are still

based on human (non-mechanized) labour.

The findings discuss the strategies that forestry organisations have implemented to improve
the sustainability of the workforce, and conclude that these strategies are not enough to
assure sustainability in the Chilean forestry sector as they continue to focus on the
prevention of accidents rather than on the sources of the OH problems. None of the
strategies pay attention to the wellbeing of the workforce and the development of resources,
aspects the workers themselves demand. Forestry organisations therefore need to improve

their strategies in this area.

The second relationship this thesis explores is between social sustainability and ergonomics.
The literature review found that both disciplines share some of the same principles. It also
showed that the ergonomics approach is helpful and appropriate to determine the impact of
working conditions on workers; however there was a lack of empirical information to prove
this potential. The findings of this thesis provide theoretical and practical information about
the work that could be done when both disciplines work together. The ergonomics approach
was extremely helpful in illuminating the reasons for the impact of working conditions on the
workers and at the same time providing information about the problems of organisations

and the needs of workers in order to create a sustainable workforce.

Finally, this thesis provides sufficient information from a theoretical and practical of view to
continue the further investigation in the forestry sector into social sustainability using an

ergonomics approach.
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Chapter 1

Introduction

This study explores the sustainability of the Chilean forestry workforce working
conditions and the strategies that Chilean forestry companies have been developing
on this issue. This chapter begins with the background and the reasons for this
research. The approach to the research is described in the second part and the
context of the study is then presented, including a description of the forestry sector
in Chile, working conditions in this sector and the relationship between
sustainability and working conditions. The research objectives and questions are
then introduced, followed by the research philosophy and methods. Finally, the

significance of the study is described, ending with the structure of the thesis.

1.1 Background of the study

Sustainability principles have been acquiring growing significance in the business
world in general and in the forestry sector in particular (Bolis, Brunoro, & Sznelwar,
2014a; Dyllick & Hockerts, 2002; Vidal & Kozak, 2008b). The idea of using the
concept of sustainability in business management is based on the strong belief that

in order to be successful in the long term an organisation should have solid



foundations, socially, economically and environmentally (Ebner & Baumgartner,

2006; Longoni & Cagliano, 2015; Montiel, 2008).

The empirical domain of this research is the forestry sector in Chile. The main aim is
to explore the sustainability of the workforce in the forestry sector, a topic related
to the social aspects of sustainability. This is a fundamental aspect of the
production system in Chile is based mainly on workforce and their capacity. Social
sustainability encompasses the impact of products or operations on human rights,
labour, health, safety, regional development and other community concerns
(Baumgartner & Ebner, 2010; Katsoulakos & Katsoulakos, 2006; Labuschagne, 2005;
Mani, Gunasekaran, Papadopoulos, Hazen, & Dubey, 2016). This research is
informed by the incremental number of problems related to the health and safety
of the forestry workers internationally (Alamgir, Martinez-Pachon, Cooper, & Levin,
2014; Brizay, 2014; OECD, 2009a). It is argued that a significant reason for the
increase in problems of health and safety is due to the poor relationship between

workers’ capacity and working conditions (Docherty, Kira, & Shani, 2008).

To ensure sustainability of a working system it is necessary to not diminish the
capacity of the system’s components which, in this case, includes the workers and
their physical, cognitive, social and emotional capacities (Docherty, Forslin, & Shani,
2002; Genaidy, Rinderb, Sequeiraa, & A-Rehimb, 2010; Zink, Steimle, & Fisher,
2008). This is consistent with a principle of sustainability which states that a
sustainable system is one that can continue to operate indefinitely without

degrading the biophysical basis of its own existence (Rees, 2009). Since the main



health and safety problems in the forestry sector are based on the poor relationship
between workers’ capacity and working conditions, the author used an ergonomics
approach in this research. Ergonomics is defined by IEA (2000) as a “Scientific
discipline concerned with the understanding of interactions among humans and
other elements of a system, and the profession that applies theory, principles, data
and methods to design in order to optimize human well-being and overall system
performance” (p. 1). An ergonomics systems approach, defined by Tappin (2008), is “A
systems approach considering all elements of the work system, recognising the inter-
relationships between system elements, and understanding that these interactions and
influences do not occur in isolation from each other” (p.9), is therefore necessary and
useful for finding the root causes of organisational problems that are impacting on
people’s and a system’s sustainability (Genaidy, Sequeiraa, Rinderb, & A-Rehimb,

2009; Thatcher & Yeow, 2016; J. R. Wilson, 2014).

The background to studying the sustainability of the workforce in the forestry
sector arises from occupational health (OH) statistics. The ILO-WHO Joint
Committee on Occupational Health (2002) defined OH as “The promotion and
maintenance of the highest degree of the physical, mental and social well-being of
workers” (p. 2). Research and industry literature both report that the number of OH
problems in forestry companies has risen in the last three years (Arauco, 2009;
CMPC, 2010; Domtar, 2011; Fibria, 2010; Mondi, 2009; Suzano, 2010; UPM, 2010).
This is congruent with figures published by the Organisation for Economic Co-
operation and Development (OECD) (F.E.G.F, 2014; OECD, 2009a) related to OH

problems in the forestry sector. The OECD states that these figures on work-related



health problems may be an underestimation, as they estimate that only one in four
incidents are reported (OECD, 2009a). In the particular case of the forestry sector in
Chile, the empirical domain where this research was conducted, the data relating to
OH problems is scarce and little known, due mainly to non-notification and lack of
information (Martinez, 2012; Rudolff, 2015). Information provided by Chilean
forestry companies shows that the number of OH problems has been on the rise
(Ackerknecht, 2010a; Arauco, 2009; CMPC, 2010). However but the information is
related to their own employees only and does not include information on the
situation of subcontracted workers, the group of workers who carry out the
activities in forest operations and who are exposed to OH problems (Poschen,

2011).

The intensification of OH problems in the forestry workforce is one of the targeted
topics of The Rovaniemi Action Plan for the Forest Sector in a Green Economy,
adopted on 13 December 2013 in Finland. The plan agreed by members of the UN
Economic Commission for Europe (ECE), the Committee on Forests and the Forest
Industry (COFFI), the Food and Agriculture Organisation of the UN (FAO) and the
European Forestry Commission (EFC) (UNECE/FAO, 2014). The plan is intended to
promote the contribution of forests to a sustainable economy, stating that there is
no sustainable forest management without a sustainable workforce (Brizay, 2014).
The creation of the plan is a recognition by ECE, COFFI, EFC and FAO that the
sustainability of the forestry workforce is being threatened and that one of the

biggest issues is the increase in the number of OH problems (F.E.G.F, 2014).



However, if one looks at what is happening in the forestry sector worldwide it is
possible to find other items that affect the sustainability of the workforce in the
forestry sector. First, the attraction of the forestry sector to workers and people
seeking employment has decreased (Brizay, 2014; McMorland & Clark, 2007; U.N,
2013) while the demand for workers has increased (Forest Products Sector Council,
2011; U.N, 2013). Employing and retaining people to work in the forestry sector
was identified as the second biggest issue facing forestry businesses after
environmental aspects (Alberta, 2009; Bond, Thomson, Macpherson, & Ridley-Ellis,
2008; Brizay, 2014). The forestry sector is also facing the problem of recruiting and
training fast enough to keep pace with business opportunities (Bond et al., 2008;
McMorland & Clark, 2007). In Canada, a report steered by a committee of industry
experts and British Columbian government representatives indicated that industry
demand for skilled workers will increase by 26% in the next 10 years, while the
occupational supply of labour is predicted to grow by only 8% (DeVries, 2014).
According to the report, 75% of jobs needed are in categories already faced with
high vacancy rates, including hand fellers (17%), forestry workers (13%) and logging
machine operators (7%) (DeVries, 2014). It can be assumed, therefore, that there
will be a lack of workers in the forestry sector over the next few years (B.C.C.F.l,
2013; Forest Products Sector Council, 2011; Ostberg, 2014). In the particular case of
the Chilean forestry sector — due to the findings of this research which were shared
with forestry companies between 2013 and 2014 — CORMA, a Chilean forestry
association, developed a study in 2015 that concluded that this sector would need
more than 10,000 forestry workers by 2030, with the workers in logging activities

the most demanding positions to fill (Corma, 2015b).



A second factor affecting the sustainability of the workforce in the forestry sector is
that the forestry workforce is getting older (Corma, 2015b; Garland, 2007; ILO,
2012b; McMorland & Clark, 2007; Nishino, 2006) and its capacity for work is
decreasing at the same time (Apud et al., 1999; lImarinen, 2001). This is an
important issue since most of the activities in the forestry sector are physically very

demanding (Enez, Topbas, & Acar, 2014; Poschen, 2011).

These issues, the ageing of the workforce and the lack of interest in working in the
forestry sector combined with incremental risk of OH problems among an older
workforce, could be a threat to forestry organisations from a business sustainability
point of view (F.E.G.F, 2014; Garland, 2007; McMorland & Clark, 2007). Since it is
widely perceived that the workforce is an increasingly critical factor in improving
and sustaining organisational health in general (Genaidy et al., 2010) and the
forestry sector in particular (Brizay, 2014). The workforce in the particular case of
Chilean forestry is vital for the continuing development of this sector as, due mainly
to the rugged landscape in which commercial forests are located, mechanised
activities are not always possible (Corma, 2015b; Raga, 2009). Therefore, any
aspects that could affect them, such as OH issues, an ageing population, and low
employment attractions, will have an important impact from both an economic and
social point of view in the Chilean forestry sector (Apud et al., 1999; Corma, 2015b;

ILO, 2012b; Raga, 2009).



1.2. Exploring occupational health problems

The increase in the number of OH problems is an indication that workforce
sustainability problems exist in the forestry sector worldwide, as OH problems are
related to a diminishing of resources or the capacity of workers to work (Docherty

et al., 2008; Kira, Van Eijnatten, & Balkin, 2010).

Several authors (Docherty, Forslin et al., 2002, 2009; Genaidy et al., 2009a;, Kira et
al., 2010; Pfeffer, 2010), mentioned that problems with the sustainability of the
workforce related to OH problems indicate an imbalance between people capacity
and working conditions. People capacity is, in simple terms, the physical, cognitive,
social and emotional resources of workers. On the other hand, working conditions
include work demands such as work environmental conditions, payment systems,
work-environment exposure time during working life, pace of work, deadlines, job
design, level of mental pressure and mental workload and working hours (Docherty
et al., 2008; Kira & Van Eijnatten, 2008b), so the imbalance occurs because people
resources are not sufficient to cope with working demands. As a result, workers
develop health problems related to their occupational activity (Genaidy et al.,

2010).

In order to make improvements to OH in the forestry sector, it is necessary to know
the current relationship between worker capacity and working conditions. If we

understand the relationship between people and their work and the source of



those factors interfering with that relationship, we can improve the relationship
between people and their working conditions (Kira et al., 2010). Consequently, the
outcomes of this research could help establish basic steps towards building a
sustainable workforce in the Chilean forestry sector. Since Garland (2007) and
McMorland & Clark (2007) both mention that working conditions in the forestry
sector — apart from those that affect the OH of workers — have an impact on market
attractiveness and therefore the age profile of the forestry workforce. It is also
known that there is a strong relationship between poor working conditions and the
low attraction for labouring in the forestry sector (Brizay, 2014; Lobb & McNeill,
2002). If the elements of the working conditions that affect OH problems are
known, the relationship between these and the lack of interest in working in
forestry could be examined, to produce outcomes that improve both market

attraction and the ageing factor in this sector.

1.3 Research approach

1.3.1 Ergonomics (systems) approach

Since the source of the OH problems is interwoven in a complexity that can develop
over time (Marklund & Toomingas, 2001), it is necessary to have a systematic
approach to determine the root causes (Brodner, 2009). An ergonomics approach
considers all elements of the work system, recognising the inter-relationships
between system elements and understanding that these interactions and influences

do not occur in isolation from each other (Tappin, 2008).



Therefore, an ergonomics approach was used in this research, since this approach is
helpful to determine the source of organisational problems affecting the OH of
workers (Genaidy, Sequeiraa, Rinderb, & A-Rehimb, 2009). The ergonomics
approach presented in figure 1.1, (Moray, 2000) shows the elements of a system
that interfere in the different problems the organisation may face related to the
work environment (Tappin, 2008). Ergonomics is a discipline that centres attention
on understanding the interactions between people and systems with the aim of
improving characteristics(s) such as worker’s health, safety, comfort, satisfaction,

and wellbeing by improving working conditions (Apud, 1999).

People

Tasks

Physical environment

Team & group factors

Organisation & management design

Legal & regulatory rules

Societal & cultural pressures

Figure 1.1 Ergonomics (systems) approach (adapted from Moray, 2000).

The need to create a sustainable workforce must be based on the right balance
between people capacity and working conditions; therefore the goal of the systems
approach is optimisation of the employee—work systems interfaces to maximise
work productivity, quality, safety and wellbeing. Ergonomics could, therefore, be a
valuable approach to support organisational strategies to achieve sustainability of

the workforce (Zink, 2008).



1.4 Context of the study

1.4.1 The forestry sector in Chile

In terms of importance for the economy, the Chilean forestry sector, including
silviculture, logging and industrial activities like wood elaboration, cellulose and
paper production, is the second-largest exporting industry in Chile, behind large-
scale mining. In 2010, forestry-related exports reached USDS 4,955 million, 7.6% of
the total goods exported by Chile (2.7 % of GDP) (INFOR, 2011). In 2014, the exports
for this sector totalled USDS 6,100 million, 8.1% of the total exports of Chile (2.7 %
of GDP) (Corma, 2015a). In the last five years, the average number of people
employed in the sector was 300,000, both directly and indirectly employed in

forestry-related sectors (Corma, 2015a).

The Chilean forestry sector has become very concentrated and completely private
and is dominated by three large organisations, Arauco, CMPC and Forestal Masisa,
who are among the 50 largest forestry companies in the world. These three
companies hold 90% of the export market and control 92% of the pine plantations
and 52% of the eucalyptus plantations in Chile (Neira, Verscheure, & Revenga,
2002; Raga, 2009). At the same time, the sector is vertically integrated with pulp
plants, sawmills and paper markets (Gwynne, 1993; ILO, 2012b). Between them, the
three main companies have 1,945,000 hectares of the plantation from a total of

2.800.000 hectares of commercial forest (ILO, 2012b).
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The production model of the forestry industry, especially in silviculture and logging
activities, is a model where the main companies deal with contractors, who
undertake most of the forestry work. These main companies control and supervise

the work of the contractors (Raga, 2009).

1.4.2 Working conditions in the forestry sector

The economic cycle in forest plantations comprises four main stages: silviculture,
logging activities, wood engineering and commercialization (Apud & Valdes, 1995;
Raga, 2009). This research focuses on the second stage, logging activities, mainly
because it is the most dangerous activity in terms of health and safety, affecting
employees carrying out the work (Alamgir et al., 2014; Bentley, Parker, Ashby,
Moore, & Tappin, 2002; Carrasco, 2008; Smidt, 2011). A fuller description of these

activities is included in section 2.5.3 of the literature review.

One common element that affects the sustainability of the workforce is working
conditions, and it is not hard to understand why sustainability of the workforce in
the forestry sector is under threat. Since, regrettably, working conditions are
characterized by a high degree of informality, poor working conditions, low pay,
lack of job security and inadequate occupational safety and health conditions,

especially in developing countries (Apud & Valdes, 1995; ILO, 2011a).
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Working conditions in the forestry sector are, however, beyond the development of
a country, since the work itself is hard with demanding working conditions.
Referring to this, Poschen (2011) mentioned that “forestry work is a 3-D job, dirty,
difficult and dangerous, since the forestry work is a kind of ‘outdoor work’ (p. 12),
and workers are exposed to a series of elements and factors that could affect not
only their health and safety but also their comfort, wellbeing and performance

(Wasterlund, 1998).

Attention to health and safety issues in the forestry sector internationally has
changed over time to address: 1) accidents with fatalities; 2) accidents without
fatalities, and 3) OH problems. The incidence of accidents, both with and without
fatalities, has decreased over time (Ackerknecht, 2009; Corma, 2015c; Eurostats,
2004, 2009; Force, 2004; ILO, 1991; Nieuwenhuis & Lyons, 2002; OECD, 1990;
Smidt, 2011). One reason for this is that society has put more emphasis on the
safety aspects of industrial operations, (including forestry and related activities),
resulting in improved legislation, new safety regulations, and better control and
supervision (Nieuwenhuis & Lyons, 2002). However, in spite of all this effort, OH
problems, in countries that can provide statistics, have increased in number (Brizay,
2014; Calvo, 2009; OECD, 2009b). Ackerknecht (2009) considers the main reason to

be poor OH strategies implemented by organisations.

In the case of Chile, the forestry sector has followed the same tendencies, as has
forestry in other countries. The number of reported accidents with fatalities and

without fatalities has dropped in the last 30 years (Ackerknecht, 2010a; Carrasco,
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2008; Corma, 2011, 2015c). However, it is very hard to estimate the real magnitude
of OH problems related to work activities in Chile, mainly because of non-
notification and lack of information generally (Concha & Labbé, 2007; Pérez, 2008;
Rudolff, 2015; Vallebuona, 2003). This lack of data also affects forestry sectors in

some other countries as well (Alamgir et al., 2014; Mylek & Schirmer, 2015).

Because of the lack of data on the forestry sector, it is difficult to develop and
prioritise effective interventions to improve the safety and health of logging
workers. Alamgir et al. (2014) mentioned that it is vital to generate useful
information for planning and developing safer logging activities and protecting
workers’ health from hazards associated with logging work. However, Ackernecht
(2010) notes that the inadequacies in the statement of claims in the Chilean
forestry sector related to OH and safety hinder the provision of effective preventive

health care.

1.4.3 Working conditions in the context of sustainability in business

Social sustainability is divided into two areas — external and internal issues. External
issues are associated with the impacts of organisational activities especially over
the local community; however, they can also include the regional and the national
community (Benoit & Vickery-Niederman, 2010). Internal issues focus on the social
sustainability of the company towards its workforce and includes all aspects of

employment, such as employment stability, employment practices, health and
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safety and human capital development (Brent & Labuschagne, 2006; Labuschagne,

2005; Labuschagne, Brent, & van Erck, 2005).

Inclusion of the social aspect of sustainability has been marginal in both the
sustainability debate and in practice compared to the focus on the other two
dimensions of sustainable development — economic and environmental
performance — especially from a business perspective (Bolis et al., 2014a; Brent &
Labuschagne, 2007; Veldhuizen, Berentsen, Bokkers, & de Boer, 2015)). For
example, organisations have made enormous efforts to reduce the ecological
impact of their operation, but not many have attempted to reduce the impact of
their operation on their own workers (Bolis et al., 2014a), and reporting about
workforce sustainability related to employee physical and mental health and

wellness, is less common than ecological and economic reports (Pfeffer, 2010).

More positively, however, is that social sustainability, especially as it relates to the
sustainability of the worker, is beginning to get more attention (Fan, Lo, Ching, &
Kan, 2014; Savaneviciene & Stankeviciute, 2014). The reason for the progressive
attention on internal social elements, such as health and safety, stable
employment, human rights and training and development, is the rising interest by
internal and external stakeholders in such matters (Labuschagne, 2005; Zink,
2014a). External stakeholders increasingly believe that social elements of
sustainability can bring benefits in terms of added value for reputation, work
productivity, consumer loyalty and share value (Azapagic & Perdan, 2000; Takala &

Urrutia, 2009). For example, organisations have found they can reduce health and
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safety-related costs (Azapagic, 2003; M. J. Epstein, 2008; Takala & Urrutia, 2009),
improve the productivity of the workforce (Pfeffer, 2010; Takala & Urrutia, 2009)
and increase the ability to attract, recruit, motivate and retain employees
(Azapagic, 2003; M. J. Epstein, 2008; Takala & Urrutia, 2009). Therefore, topics such
as human resources management, work—life balance and safety and health are now
part of the strategies of many organisations (Labuschagne, 2005; Vidal & Kozak,
2008b). Some companies are going beyond basic legal requirements, as it has
already been recognised that these aspects are crucial for successful business

(Epstein & Buhovac, 2014; Takala & Urrutia, 2009)

The forestry sector has been part of the evolution of sustainable principles of
organisations. One reason is the strong link between forestry organisations and
both the natural environment and social elements (Vidal & Kozak, 2008b). As in
other sectors, the main discussion about sustainability has centred on its
environmental aspects (Juslin & Hansen, 2002; Li, Toppinen, Tuppura, Puumalainen,
& Hujala, 2011; Vidal & Kozak, 2008b). However, but in recent years increasing
discussion about social aspects have meant that the topics related to the objective
of this thesis have gained importance within the forest industry (Mylek & Schirmer,

2015; Panwar, 2008; Petereit, 2008; Vidal & Kozak, 2008b).

The Chilean forestry sector started to consider sustainability issues in the 1990’s.
The initial activities focussed on the environment and community issues (ILO,
2012b; Lagos, 2006). Now, companies consider environmental and social issues,

including topics related to the workforce. More specifically, the sustainability
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reports produced by the main Chilean forestry company’s present information on
workforce initiatives, including statistical information on OH problems. However,
the information on OH problems in these reports relates to their own workers only;
there is no information on the current reality of the contractor organisations
regarding of OH issues. Similarly, initiatives related to the improvement of working
conditions focus only on their own workers. The strategies for those workers that
works for contractor companies are focused on the prevention of accidents and
compliance with Chilean laws, rather than on OH issues, however, non-description
or details about the initiative are described (Arauco, 2013; CMPC, 2010; Masisa,

2010).

Beyond the lack of information about the current reality of OH problems in
contractor workers and the lack of details about specific initiatives connected with
health and safety, it is possible to draw conclusions from the information presented
in the paragraph above. First, there are differences in working conditions between
workers who work for the main companies and those who work for contracting
companies. This difference has been mentioned as one of the main problems
related to improving the sustainability of the workforce in the forestry sector
worldwide (Raditya, 2009), as progress in working conditions for forestry,
contractor workers has been minimal compared to improvements for workers in
the large companies. Second, the main activities associated with safety and health
topics still concentrate on the prevention of accidents and compliance with Chilean
law. The implications of those strategies have meant that improvements in workers’

conditions have been minimal and therefore their effect on workers” OH problems
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has been poor (Bolis et al., 2014a) as those activities are not enough to improve or

prevent OH problems (Makrlund & Toomingas, 2001).

The lack of reliable and comprehensive OH data has been a key barrier to
understanding OH problems, and more importantly, the causes of OH problems of
logging workers in the Chilean forestry sector. It is, therefore, difficult to organise

effective interventions to improve the safety and health of logging workers.

1.5 Research objective, questions and goals.

The overall objective of this study was to investigate the impact of working
conditions on the workforce in the Chilean forestry sector using an ergonomics

approach since this provides the base to building a sustainability workforce.

The use of the concept of sustainability is based on two main reasons. The first
reason is that in achieving the sustainability of a working system it is necessary not
diminish the capacity of the system’s components. In the case of the forestry
sector, one of the main components of the system are the workers. The review of
the literature shows that the workforce in the forestry sector worldwide is
decreasing. Consequently, the average age of this group has been increasing.
Additionally, OH statistics indicate an incremental number of problems with
workers; however, OH information of contractor workers was unknown. The base
of those problems; lack of interest to work in this sector, ageing populations and

incremental OH problems are the poor working conditions.
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Based on this background information, the first research questions in this thesis is

as follows:

1. What elements in the forestry sector are working conditions affecting the

workforce?

1.1 How are the working conditions affecting the workforce?

The second reason to use the concept of sustainability is that it is now part of the
main Chilean forestry organisation strategy. Therefore, it is important to know what
activities, strategies and results associated with working conditions have been
implemented by both forestry companies (FCs) and forestry contractor companies
(FCCs). In addition, this information will enable us to know if gaps exist between the
impact of working conditions on the workers and the strategies that forest
organisations have implemented in this area. Since in the absence of information in

this area it is difficult to develop and prioritise effective interventions.

Based on this background information, the second research questions in this thesis

is as follows:

2. What activities have Chilean forestry companies implemented that are

associated with improving the working conditions?

The reason to choose logging activities to study is that these are the activities that
most affected by the lack of workers. Second, based on the literature review, the

logging activities are the area that has more problems related to safety and OH.

Both research questions are strongly associated with adopting the research

philosophy — pragmatism (explained later in section 1.6), as it expected that the
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research will provide real and useful applications, solutions and information that
could help to solve the problems that are affecting the sustainability of the

workforce in the Chilean forestry sector.

In order to answer the research questions a number of research goals were

established; a summary is shown in table 1.1.

The first is to identify the current role, based on the literature, of the model of
sustainability that organisations in general and forestry organisations, in particular,
have implemented. The focus of this research objective is based on knowing the
social side of the model, with particular emphasis on the management of working
conditions. In parallel, it is important to know the role of workers, internal and
external, in that model. The achievement of this goal allows comparison of the
different strategies that organisations have been implementing. This relates to

research question number two.

The second research goal is to identify the sources of OH problems in general and in
the forestry sector in particular. From that identifications, its will be related to the
sources found it in the logging activities in the Chilean forestry sector. The
achievement of this goal will help to answer research question number one since it
will help to identify elements in the forestry sector working conditions that could be

affecting the workforce and compare these with the findings of this research.

The third goal is to know the working conditions and their development in the
Chilean forestry sector based on the literature available. This is an important aspect

since it will help in understanding the historical background of the study and the
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evolution of those aspects to contextualise the finding of this research. The

achievement of this goal is related with research question number two.

The fourth research goal is to explore, based on the literature review and findings,
the relationship between sustainability and ergonomics; establishing the link
between this two disciplines and also whether an ergonomics approach could be
helpful as a tool to identify elements in the working conditions that threaten the

sustainability of the workforce.

The fifth research goal is to understand the current reality in the demographic
information of the Chilean forestry workforce, particularly concerning the ageing of
the population, the educational level and the evolution of their professional
careers. The achievement of this goal is associated with both research questions.
For question one, the ageing of the populations in the forestry sector is as a
consequence of the poor working conditions, while the lack of opportunity is
related to the low attractions of the sector for young people. It is related to the
second research question as it shows if the strategies that Forestry organisations

have implemented are useful in this regard.

The sixth research goal is to identify what and how working conditions in the
Chilean forestry sector affect the workers. This research goal is strongly related

with the research question number one.

The seventh research goal is to identify the initiatives and strategies Chilean
forestry companies have implemented associated with the improvement working
conditions. This research goal is strongly related with the research question

number two.
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The eighth research goal is to discuss the mismatches between the reasons for the

negative impact on the workers and the strategies, which Chilean forestry

companies have implemented to address them. This is a research goal that will help

to Chilean Forestry organisations analyse their strategy and is strongly associated

with the improvement of the sustainability of the workforce.

Table 1.1. The research goals of the study

Goals

Chapters

1. Identify the current role of sustainability of the
workforce based on the literature review.

Chapter 1: Introduction

Chapter 2: Literature Review

2. Explore the source of OH problems in general and in
the forestry sector in particular.

Chapter 2: Literature Review

Chapter 4: Impact of the working conditions
over the workforce

Chapter 5: Chilean forestry strategies
associated with the working conditions

3. Explore the working conditions and its development
in the Chilean forestry sector, based on the literature
and findings.

Chapter 2: Literature Review

Chapter 4: Impact of the working conditions
over the workforce

Chapter 5: Chilean forestry strategies
associated with the working conditions

4. Explore, based on the literature review and findings,
the relationship between sustainability and ergonomics.

Chapter 2: Literature Review

Chapter: Discussion

5. Know the current reality about demographic
information on the Chilean forestry workforce

Chapter 4: Impact of the working conditions
over the workforce

6. Identify what and how working conditions in the
forestry sector affect the workers

Chapter 4: Impact of the working conditions
over the workforce

7. Know the initiatives that Chilean forestry companies
have implemented on this topic.

Chapter 5: Chilean forestry strategies
associated with the working conditions

8. Discuss the mismatches between research goals 6
and 7 in order to achieve sustainability of the
workforce.

Chapter 6: Discussion
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1.6 Research philosophy and methods

The main reason for choosing pragmatism as the research philosophy in this thesis
was the need to use a mixed methods approach linked with this philosophy
(Creswell & Plano-Clark, 2011). A mixed methods approach provides a better
overview of the problems and the reasons that support them in the study of
person—system (Genaidy, Karwowski, & Christensen, 1999). The empirical domain
of this research is the logging sector in Chile, and the research is looking for a better
understanding of the variables involved when evaluating human (forestry

workforce) systems in the forestry sector.

A second reason for choosing this philosophical view is that this research expects to
provide real and useful applications, solutions and information that solve the
problems affecting the sustainability of the workforce in the Chilean forestry sector.
This is compatible with the view and objectives of pragmatism (Creswell & Plano-

Clark, 2011).

With respect to the inquiry strategy, the “sequential explanatory strategy”
(Creswell, 2009; Creswell & Plano-Clark, 2011) was adopted. The reason for
choosing this inquiry strategy is that this study design is more useful when the
research wants to assess trends and relationships with quantitative data and to
explain the reasons behind the resultant trend (Creswell & Plano-Clark, 2011).
Therefore, as mentioned, the objective of the study is to not only detect the

elements that are interfering in the relationship between workers and working
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demand but also to find the reasons that explain these, since those reasons could
be highly influenced by countless other reasons distinctive to each country (Apud &

Valdes, 1995).

To achieve the main objective of this research, the author used an ergonomics
approach, since a systems approach is necessary for finding the root causes of
organisational problems influencing people’s performance and the system’s
sustainability (Genaidy, Sequeiraa, et al., 2009). This research used an ergonomics
qguestionnaire with the purpose of exploring the relationship between workers’
capacity and system demand and which identifies the elements in the work
environment affecting that relationship (Genaidy, Karwowski, Salem, et al., 2007;
Genaidy, Salem, Karwowski, Paez, & Tuncel, 2007). In this sense, the study of the
interaction between the working demands and workers’ capacity exhibited by
workforces to perform the task has been used in the ergonomics field to explore

system performance (Chengalur, Rodgers, & Bernard, 2004).

The initial stage of research, phase 1 - quantitative design, consisted of opportunity
sampling of forestry workers (n=347). The specific method used was a
questionnaire called the Demand-Energizer Instrument (DEI) (Genaidy, Karwowski,
& A-Rehimb, 2007c). The aim of this first phase was to identify the nature of the
relationship between human capacity and system demands and to detect the
variables influencing this association. After an initial analysis of the results of phase
1, opportunity sampling of respondents from phase 1 was undertaken (n=47) using

semi-structured, face-to-face interviews (phase 2a). The intention was to explore
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and better understand the root causes of any imbalances in the relationship
between human capacity and system demand. Phase 2b involved opportunity
sampling of supervisors, contractors and managers (n=7), again using semi-
structured, face-to-face interviews. The objectives of phase 2b were to: a) explore
and better understand the root causes of any imbalances in the relationship
between human capacity and system demand; b) know the activities they are
developing in this area, and c) act to validate data from phase 1 and phase 2a. The
final phase (2c) consisted of opportunity sampling with experts in the area of
forestry, health and safety and ergonomics (n=3). The aim of this stage was to
gather experts’ opinions about the results of phase 1, phase 2a and 2b and act to

validate data from these phases.

1.7 Significance of the study

As mentioned, there are three key concepts in this research; social sustainability,
forestry and ergonomics, linked by the study of the working conditions and their
impact on the OH of Chilean forestry workers. Therefore, this research deals with
the contribution of the human-at-work systems for business sustainability with a
focus on the forestry sector, as it is widely agreed that the workforce is more than
ever becoming a critical factor in improving the sustainability of organisations
(Genaidy et al.,, 2010). The research contributes to the sustainability of the
workforce by understanding the impact of the relationship between worker’s
capacity and working conditions as well as providing an understanding of these

interactions and the benefits that this view could bring for organisations, academics
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and regulators, from both a theoretical and practical point of view. Specifically, the
significance and contributions of the study are outlined in the following three

points:

First, forestry sector workers have been considered as secondary players (Panwar,
2008). Despite many authors (Dillard, Dujon, & King, 2009; Labuschagne, 2005;
Takala & Urrutia, 2009) recognising the importance of OH issues in particular and
working conditions in general in organisations, this topic is often considered the
least important under the concept of sustainability (Brent & Labuschagne, 2007;
Finkelstein, Truxillo, Fraccaroli, & Kanfer, 2015). This aspect is more critical in the
most vulnerable classes of workers, such as workers from contractor companies,
since they are considered a vulnerable class compared to those who work directly
for the main companies (Bolis et al., 2014a), a common situation in the Chilean

forestry sector.

This research, therefore, will contribute to improving the approach that forestry
companies take concerning OH, to improve the sustainability and wellbeing of the
workforce (Kira & Van Eijnatten, 2008a). Additionally, the findings of this study fill a
current gap in knowledge about the reality of OH problems in the Chilean forestry
sector (Ackerknecht, 2010a). Also, will be extremely helpful to develop and
prioritize effective interventions to improve the health of forestry workers.
Furthermore, the research provides practical and theoretical information about the
relationship between working conditions, market attractions and ageing. Are all

aspects related to problems of social sustainability currently faced by the forestry
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sector in different countries (Bond et al., 2008; Brizay, 2014; DeVries, 2014;

Garland, 2008).

Second, the study has provided practical and theoretical knowledge to demonstrate
the growing relationship between ergonomics and sustainability and future
research agendas that could be developed under both approaches (Bolis et al.,
2014a; Zink, 2014b; Zink, Steimle, and Fisher, 2008). In addition, it demonstrates
the potential of the ergonomics approach and how it could contribute to issues
such as workforce sustainability from a business perspective, making the most of
the increasing attention to the concept of sustainability and the lack of empirical

information in this area (Haslam & Waterson, 2013).

Third and finally, the concepts of social sustainability and working conditions are
related to one another. However, that relationship has not been properly discussed
from a theoretical and practical point of view (Dul & Neumann, 2009; Enhert, Harry,
& Zink, 2014). The concept of sustainability is more commonly linked with
environmental matters than internal social matters such as working conditions
(Bolis et al., 2014a), and therefore OH problems and working conditions are topics
that receive limited attention from the business and sustainability points of view
(Pfeffer, 2010; Wilson, 2014). This limited view has meant that strategies related to
health and safety have often been poor and their effects minimal in improving
workers’ conditions (Bolis et al., 2014a; Dul & Neumann, 2009). This research has
sought to integrate the three topics of social sustainability, forestry, and

ergonomics, so as to demonstrate the potential this integration could have on
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rethinking business sustainability strategies regarding OH issue and working
conditions in particular (Zink, 2014b). Consequently, this thesis expects to provide
practical information to support the theory that working conditions are related to
the sustainability of the workforce and the need to improve the strategies that
organisations have been implementing to manage the sustainability of their

workforce (Docherty et al., 2002; Dunphy, 2011; Kira et al., 2010).

1.8 Overview of the thesis structure

This section presents the structure of this thesis through a description of the
essence of each chapter. Chapter 2 reviews the literature review with the general
aim to create a logical path to sustainability, social sustainability, working
conditions and OH issues, with Chilean forestry providing the context. The first part
begins with explanations about how working conditions are part of the strategies of
the forestry sector organisations. It critically evaluates the effectiveness of these
strategies on achieving workforce sustainability. After that, the objective to create a
sustainable workforce and how the ergonomics approach could be helpful in that
process is presented. Finally, gaps in knowledge and information identified in the

review are discussed.

Chapter 3 presents the research methods used in the study. The chapter begins

with an explanation of the research strategy. This is followed by an explanation

about the different phases of the study, with their particular objectives, samples,
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data collections, procedures, data analysis, data validation, interpretations and

integration of the data.

Chapters 4, 5 and 6 encompass findings based on the data analysis, interpretation
and integration of the different phases of the study. Specifically, chapter 4
integrates the two phases of the study. The purpose of this chapter is to help to
understand what and how the elements related to working conditions can affect
the workforce. First, the demographic data of the Chilean forestry workforce is

presented. After that, the impact of working conditions on the workers is discussed.

Chapter 5 presents and contrasts the opinions of different forestry companies,
forestry contractor companies and experts. The purpose of this chapter is to
determine what activities these groups are developing in response to the problems
raised by the workers. The information provided by this group is used as a

validation tool as well.

Chapter 6, the main discussion chapter, is structured around the answers to the
research questions, taking as elements the findings of chapters 4 and 5 contrasted
with the literature review presented in chapters 1 and 2. Also in chapter 6 is a
discussion based on the findings and the literature review, the relationship and

contribution between sustainability and ergonomics.
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Finally, the conclusion of the thesis is presented in Chapter 7. This chapter also
includes a discussion on the theoretical and practical contributions of this study. At
the end of the chapter, the limitations of the research and recommendations for

future study are described.
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1.9 Research team roles and contribution

A team of 12 people were involved in the study, with Felipe Meyer leading all

stages of the research. Four researchers from Massey University (MU), two

researchers from SCION, two researchers from the Ergonomics Unit of the

University of Concepcion (UdeC) and five people from the forestry sector (FS)

assisted in a number of stages. The roles of contributors on each stage of the study

are described in table 1.2.

Table 1.2 Research roles in the study

Stage Lead Role Collaborators

Development of the research Meyer Tony Vitalis, Tim Bentley, David Tappin and

proposal and study plan Gabriel Eweje from MU and Dave Moore from
Scion

Initial literature review for the Meyer Tim Bentley and Tony Vitalis from MU

proposed research

Initial literature review for Meyer Richard Parker from Scion, Elias Apud and Jorge

industry Espinoza from UdeC

Discussion of the Meyer Tony Vitalis, Gabriel Eweje and David Tappin

methodologies from MU, Jorge Espinoza (UdeC) and Sergio
Valdes (FS)

Planning of data collection Meyer Karl Swennosen, Waldo Sepulveda and Edwin
Bastidas from FS

Help with accessibility to collect  Meyer Freddy Olave and Karl Swennosen from FS

data

Data collections Meyer

Analysis of data Meyer

Discussion of the data Meyer Gabriel Eweje and David Tappin from MU

Dissemination to industry and Meyer Elias Apud from UdeC

reporting to funders
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Chapter 2

Literature Review

2.1. Introduction

The purpose of the thesis is to explore and understand the impact of the working
conditions in the Chilean forestry sector on the sustainability of the workforce, with
a focus on OH, using an ergonomics approach to doing so. After describing the
literature search and review process, the chapter is then divided into three main
review sections, based on the three main concepts of sustainability, ergonomics
and forestry, with the purpose of presenting the conceptual background of the

research problem.

The initial section (2.3) explores social sustainability strategies that organisations
have implemented. The present state of OH problems in the forestry sector in Chile
is also discussed, along with an exploration of possible sources of OH problems and

how they relate to working conditions.
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The second section (2.4) explores the relationship between ergonomics and
sustainability. It focuses on how ergonomics can be useful to not only detect
problems related to sustainability but also to help organisations achieve a

sustainable workforce.

The third section (2.5) describes what is happening with the workforce in the
forestry sector in general, focusing on elements that threaten workforce
sustainability. This is done to put the purpose of the study into context. This is
followed by section 2.6 that describes logging activity in the forestry sector in Chile
with an emphasis on its demands and their impact on the OH of the workers. The
chapter concludes with a summary of findings drawn from the review of this

literature.

2.2 Literature search and review methods

The initial search of the literature centred on the three keywords on which this
research is based: sustainability, forestry and ergonomics. From these words, other
keywords and combinations were discovered; these are shown in table 2.1. The
sources used to find the information included electronic databases and catalogue
material in the Massey University library, the University of Concepcion library, the
researcher’s own library of materials, and personal interviews with experts in the
forestry sector, OH and ergonomics in countries such as New Zealand, United

States, Canada and Chile.
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Table 2.1 Keywords used in the literature search

Sustainability Forestry Ergonomics Occupational
health
e sustainability e forestry sector ® ergonomics e OH statistics
e sustainability stats worldwide approach worldwide
strategies/ e Chilean forestry e ergonomics and e OH problems/
management sector sustainability statistics in
e social sustainability e working e ergonomics at the the forestry
e internal social conditions in the forestry sector sector
sustainability forestry sector e ergonomic
e sustainability and o forestry workers methods
working conditions o forestry
e workforce workforce
sustainability e sustainable
e sustainability in the forestry
forestry sector workforce
e sustainability and
ergonomics

The keywords and their combinations presented in table 2.1 were used to search
the literature in electronic databases. The search included publications in English

and Spanish from all dates.

34



2.3 Sustainability and working conditions

Organisations are under increasing pressure from various directions to incorporate
the principles of sustainability into policies and activities (Enhert et al., 2014;
Labuschagne, Brent, & Claasen, 2005; Meixell & Luoma, 2015). However, the
inclusion of the social aspect of sustainability, defined as the impact of products or
operations on human rights, labour, health, safety, regional development and other
community concerns (Katsoulakos & Katsoulakos, 2006 ; Marzban & Abdollah,
2016), has been marginal in both the sustainability debate and in practice,
compared to the focus on the other two dimensions of sustainable development —
economics and environmental performance — especially from a business
perspective (Bolis et al., 2014a; Brent & Labuschagne, 2007). The fact that these
social aspects are rarely considered is probably the reason the social dimension is
commonly recognised as the weakest pillar of sustainable development, and the
reason it has been considered a secondary player behind economic and
environmental issues (Brent & Labuschagne, 2007; Kira & Van Eijnatten, 2008b;

Lehtonen, 2004; Sharma & Ruud, 2003; Zink, 2014b).

To understand why the social dimension is the weakest pillar requires consideration
of the remaining two pillars, economics and environmental issues. Economics is the
fundamental element of society (Carrol, 1979; ILO, 2010) and the basis of
organisational decisions (Steger, lonescu-Somers, & Salzmann, 2007), making it
more difficult for the two other elements to compete with it. With regard to

environmental issues, it is undeniable that the concept of sustainability is strongly
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linked to the environment (Pfeffer, 2010). This concentration on environmental
sustainability has overshadowed other important resources, such as people,
especially in the work environment (Enhert et al., 2014). To illustrate this point
simply; since 2008 Wal-Mart has focused on reducing its energy consumption but
maintains pay rates below its competitors (Pfeffer, 2010), while reporting on
human sustainability, related to employee physical and mental health and wellness,
is less common than the production of ecological and economic reports (Foerstl,
Azadegan, Leppelt, & Hartmann, 2015; Pfeffer, 2010). Many organisations have
made enormous efforts to reduce the ecological impact of their operations but not
many have attempted to reduce the impact of their operation on their own workers

(Bolis et al., 2014a).

A positive aspect is that the social side of sustainability, especially as it relates to
the sustainability of the worker, is getting more attention from both academics and
practitioners and gaining more significance in the sustainability models of
organisations (Fan, Lo, Ching, & Kan, 2014; Savaneviciene & Stankeviciute, 2014).
Elements of social sustainability influence, and could ensure a future relationship
with, internal and external stakeholders (Baumgartner & Ebner, 2010). As a result,
different authors have considered it important to develop a way to evaluate the
present status of social sustainability and all the matters this element considers
(Labuschagne, Brent, & Claasen, 2005; Sierra, Pellicer, & Yepes, 2015; Von Geibler,
Liedtke, Wallbaum, & Schaller, 2006). Various frameworks and standards have been
developed to evaluate the level of social elements (Benoit & Vickery-Niederman,

2010; Labuschagne, Brent, & Claasen, 2005; Oakley & Buckland, 2005; Sarkis,
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Helms, & Hervani, 2010; Von Geibler et al., 2006), most of which are compounds of
similar categories and separated into internal and external social issues (Benoit &
Vickery-Niederman, 2010). The external issues are related to the impacts of the
operational initiative on three different levels of society: the local community and
the regional and national levels (Baumgartner & Ebner, 2010; Labuschagne, Brent,
& van Erck, 2005). On the other hand, internal issues focus on the social
responsibility of the company towards its workforce and include aspects of
employment, such as employment stability, employment practices, health and
safety and workers capacity development. Employment practices are concerned
with disciplinary and security practices, employee contracts, equity labour sources,
diversity, discrimination and flexible working arrangements; while health and
safety, as the name indicates, focuses on the health and safety of the workforce
and evaluates preventive measures as well as the occurrence and handling of
health and/or safety incidents (Baumgartner & Ebner, 2010). The idea of this
aspects, health and safety, guarantees that no health and safety risks occur when
working in or for the organisation so there is no negative impact on employees’
physical health. Finally, the aspects associated with the development of workers
capacity is linked with the growth of their resources through specific programmes
such as permanent education, mentoring or training (Brent & Labuschagne, 2006;

Labuschagne, 2005; Labuschagne, Brent, & van Erck, 2005).

Today, organisations recognise that sustainability, from the point of view of
working conditions, is a way to influence objectives related to the sustainability of

the workforce; for example, attracting and retaining talent, maintaining employee
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health and safety, investing in the skills of the workforce, supporting employees’
work—life balance and managing ageing workforces (Bolis et al., 2014a; Fan et al.,
2014; Kosacka, Mierzwiak, & Golinska-Dawson, 2015; Savaneviciene &
Stankeviciute, 2014). Specifically, in matters related to health and safety, the main
topic of this thesis, some companies go beyond basic legal requirements, since it
has been recognised that addressing OH issues is crucial for successful and
sustainable businesses (Fan et al., 2014). Accordingly, organisations could reduce
the costs related to this issue, increase the productivity of the workforce and add
value to their reputation through consumer loyalty and shared values (Bolis et al.,
2014a; Brent & Labuschagne, 2007; Labuschagne, 2005; Marzban & Abdollah, 2016;

Pfeffer, 2010; Takala & Urrutia, 2009).

2.3.1 Global occupational health problems in industry

Nevertheless, and despite the increased attention organisations now give to OH,
the data show that OH problems are still present (Ndjoulou, Desmarais, & Pérusse,
2015), and in the case of the forestry sector, have become even worse (F.E.G.F,
2014; OECD, 2009b). This problem is not however confined to the forestry sector;
OH problem categories in the forestry sector are well identified and are consistent
with findings of similar studies from other industries (Apud et al., 1999; Apud &
Valdes, 1995; Bentley, Parker, & Ashby, 2005; Garland, 2007; Hagen, Magnus, &

Vetlesen, 1998; Tappin, 2008). This is discussed later in this chapter.
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Rantanen (2002), Kira (2003), Docherty and colleagues (2008) and later Ndjoulou et
al. (2015), all mentioned that despite changes related to the workplace that is
meant to build better organisations — those that generate a better working place
and at the same time are more competitive — more people are getting sick because
of their work (Docherty et al., 2008; European Union, 2010; Kira, 2003; Kira et al.,
2010; Rantanen, 2002; Westgaard & Winkel, 2011). Despite the huge advances in
technology and changes in the labour market, never in history has there been so
many reported OH problems in the world today, with much of this attributed to the
emerging problems of new jobs and new work methods (Ndjoulou et al., 2015; TUC,
2012). This information is consistent with OECD statistics (2009b) that estimate the
figures on work-related health problems to be on the low side; they believe only

one in four incidents is reported (OECD, 2009b).

LaDou (2003) goes further and claims there is general agreement that if countries
continue their current rate of industrial growth, the number of occupational injuries
and disease cases will double by 2025 (LaDou, 2003). This data could be seen as an
overstatement, but the First European Survey on Working Conditions in 1990 found
that 43% of employees interviewed reported working in painful or tiring positions,
55% spoke of exposure to repetitive hand or arm movements and 31% reported
that they had to handle heavy loads (Paoli, 1992). The Third European Survey on
Working Conditions in 2000 found that 45% of employees interviewed reported
working in painful or tiring positions, 61% exposure to repetitive hand or arm
movements and 37% that they had to handle heavy loads (Paoli & Merllié¢, 2001).

These surveys found that in 10 years the percentage of workers labouring in painful
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or tiring positions increased by 2%, by 6% in the case of workers’ exposed to
repetitive hand or arm movements and the percentage of workers handling heavy
loads also increased by 6%. Similarly, the Fifth European Survey on Working
Conditions in 2010 shows that workers reporting they had to carry out repetitive
hand or arm movements increased to 63%, 8% more than in 1990 and 2% more
than in 2000; 48% reported working in painful or tiring positions, 5% more than in
1990 and 3% more than in 2000. In the case of workers who reported that they had
to handle heavy loads, the percentage dropped to 33%, 2% more than in 1990 but
4% less than in 2000 (Eurofound, 2012). These statistics suggest working conditions
are not improving and are even deteriorating in some cases. One of the key findings
of the Fifth and Sixth European Survey on Working Conditions 2010 and 2015,
respectively was that exposure to physical risks in the workplace has not diminished

since the first survey in 1990 (Eurofound, 2012, 2015).

In other risk indicators, the Third European Survey on Working Conditions in 2000
also showed that 35% of employees reported working at a very high speed, a
percentage that had increased to 59% a decade later in the Fifth European Survey
on Working Conditions 2010. The Third European Survey on Working Conditions in
2000 also reported that 50% of workers worked to tight deadlines and 34% of the
workers had no influence on task order. Those percentages are similar in the Sixth

European Survey on Working Conditions in 2015 (Eurofond, 2015).
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All the elements mentioned above are OH problems (Docherty et al., 2002;
Docherty et al., 2008), as they are related to musculoskeletal problems, fatigue and
stress (European Union, 2010). OH problems imply an enormous financial burden
for public and private social protection systems (CEC, 2007). For example, health
problems in business are a significant issue, as musculoskeletal or stress-related
disorders are considered the main reasons for sick leave, affecting the performance
of organisations and threatening industrial competitiveness, due to costs related to
labour turnover, absenteeism, reduced productivity and quality of life of the
workers (Fan et al., 2014; Marras, 2000; Westgaard & Winkel, 2011). The European
Agency for Safety and Health at Work (EASHW) reports that the economic impact
related to working days lost as a result of OH problems is USS550 million every year
(Takala & Urrutia, 2009). In 2013, the cost of OH problems in Europe was costed at
USS$1500 billion (Hassard et al., 2014). The impact that OH problems have on the
gross national product (GDP) in countries of the European Community ranges
between 0.4% to 4.0% (EASHT, 2009). In countries belonging to the Organisation for
Economic Co-operation and Development (OECD) the impact of OH problems is on
average 4% of gross developed product (GDP) (OECD, 2009a), with the same figure
mentioned by the International Labour Organisation (ILO, 2010, 2012a).
Independently of the impact on GDP that OH problems have, the main issue is the
expenditure on disability and sickness programmes that have been increasing as a
percentage of GDP between 1999 and 2015 among OECD countries (OECD, 2009a,
2009b). Since 2000, the direct costs of work-related health problems in the
European Union were evaluated at between 2.6% and 3.8% of GDP; in 2014 work-

related health problems resulted in an economic loss of between 4% and 6% of the
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GDP of some countries (WHO, 2014). In the case of Chile, the country spends 4% of
its GDP as a result of accidents and occupational illnesses (Carrasco, 2008;

Mercurio, 2011).

However, beyond the economic problems represented by OH, it is often difficult to
determine which health problems can be attributed to work, as these are
interwoven in a complex interaction that can develop over time (Marklund &
Toomingas, 2001). Smith and Carayon (1989) classified the factor categories that
affect the health of the people in the workplace as technology, environmental,
organisational, task and individual factors (Smith & Carayon, 1989). Simplifying this
further, Marras (2000) and Punnett and Wegman (2004), state that health
problems related to work are due mainly to individual and organisational factors, as
they consider that technology, aspects of the physical environment, task and
workplace psychosocial aspects are part of the organisational factor. The individual
factors that have been identified in different economic sectors related to the health
of the employees in the work environment include; ageing (Marras, 2000;
Vasseljen, Holte, & Westgaard, 2001); gender (Hagberg, 1992; Johnston, Souvlis,
Jimmieson, & Jull, 2008; Tappin, Bentley, & Vitalis, 2008; Vasseljen et al., 2001);
lifestyle factors such as obesity, lack of physical exercise, smoking habits (Hagberg,
Vilhemsson, Wigaeus Tornqvis, & Toomingas, 2007; Johnston et al., 2008); health
conditions (L. Punnett & D. H. Wegman, 2004); socioeconomic status (L. Punnett &
D. Wegman, 2004); previous history (Marras, 2000; L. Punnett & D. Wegman, 2004);
ethnic group/nationality (Winkel & Westgaard, 1992); psychological factors (Winkel

& Westgaard, 1992) and co-morbidity (L. Punnett & D. Wegman, 2004).
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With regard to organisational factors, Docherty, et al. (2002, 2008) explain that one
of the reasons for the high OH figures is that the traditional goods production
approach is still present and it influences the high physical and psychological loads
of workers. Increased globalisation and its pressure to be more competitive is
affecting the health of workers (Docherty et al., 2002; Ehnert, 2006; Genaidy et al.,
1999; Kira & Van Eijnatten, 2008a; Neumann, Kihlberg, Medbo, Mathiassen, &
Winkel, 2002). Researchers have also examined the role that business strategies
play in OH problems and have found that implementation of downsizing,
rationalisation, lean production and business process re-engineering have been
linked to OH problems (Dul & Neumann, 2009; Westgaard & Winkel, 2011). The
organisational factors that have been identified in different economic sectors
related to the health of employees in the work environment include strict
deadlines, high-speed pace and the growing volume of information or work to
manage (Green, 2004; Hagberg et al., 2007; Huang, Feuerstein, Kop, Schor, &
Arroyo, 2003; Rantanen, 2002; Takala & Urrutia, 2009); low task autonomy and job
design (Docherty et al.,, 2002; Long, Johnston, & Bogossian, 2012); monotonous
tasks/no task rotation/repetitive tasks (Bao, Spielholz, Howard, & Silverstein, 2006;
Docherty et al., 2002; Malchaire, Cock, & Vergracht, 2001; Muggleton, Allen, &
Chappell, 1999); high pressure and mental workload (Hughes, Babski-Reeves, &
Smith-Jackson, 2007; Long et al., 2012; Malchaire et al., 2001); long working hours
(Hagberg et al., 2007; Johnston et al., 2008; Muggleton et al., 1999; Rantanen,
2002); working/environmental conditions (Huang et al., 2003; Malchaire et al.,
2001; Muggleton et al, 1999; Winkel & Westgaard, 1992); working

technique/training (Muggleton et al., 1999; Winkel & Westgaard, 1992); payment
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system (Patterson, 2008; Tappin et al., 2008) and exposure during working life

(Malchaire et al., 2001; Westgaard & Aaras, 1984; Winkel & Westgaard, 1992).

Once the reasons that workers become ill are exposed, it is clear that part of the
responsibility of workers health lies with system design: it is a consequence of a
chain of events which starts with organisation strategic decisions (Ndjoulou et al.,
2015; Neumann, Ekman, & Winkel, 2009; Neumann et al., 2002), with business
strategies strongly linked to OH problems (Loeppke et al., 2015; L. Punnett & D.
Wegman, 2004; Westgaard & Winkel, 2011; Zoer, Ruitenburg, Botje, Frings-Dresen,
& Sluiter, 2011). Organisations’ strategies are focused on productivity and quality
performance rather than on the health of their own workers, which certainly makes
sense from the point of view of business. However, this weak link between those
elements — productivity/quality and the health of the workers — means that the
strategies and solutions to solve the health and safety issue are partial (Loeppke et
al., 2015; Rantanen, 2002; Westgaard & Winkel, 2011), and often not related to an
organisation’s business purposes (Dul & Neumann, 2009; Kosacka et al., 2015). The
consequence of this is that present measures to reduce risk factors affecting
workers are not enough to ensure workforce sustainability with a focus on long-
term OH (Loeppke et al., 2015; Westgaard & Winkel, 1997, 2011; Winkel &

Westgaard, 1996).

Several studies argue that the lack of attention to system design, voluntarily or
involuntarily, causes a mismatch between the capacity of workers and working

conditions (Docherty et al., 2002; Docherty et al., 2008; Genaidy et al., 2010; Kira &
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Van Eijnatten, 2008a; Pfeffer, 2010). This gap is one reason why organisations have
had problems with the OH of the workers and therefore with the sustainability of
the workforce (Docherty et al.,, 2002; Docherty et al., 2008; Genaidy et al., 2010;
Kira et al., 2010). OH problems must be understood as a loss of resources to work
with the worker affected by a disease or iliness has less capacity to do his or her job
(Docherty et al., 2002). This loss is the main reason that most systems today are not
sustainable, at the individual, organisational or societal levels (Docherty et al.,
2002). This statement is extremely relevant because OH and safety play an essential
role in improving a company’s performance; reducing the cost of occupational
accidents, incidents and disease, enhancing worker motivation and contributing to
workforce sustainability. Therefore, emphasis must be focused on bridging the gap
between the worker’s capability and the system’s demands, while attending to the

requirements of both (Guimaraes, Ribeiro, & Renner, 2012).

The idea of promoting the development of workers’ personal resources for work is
behind the concept of sustainability of the workforce, and is helpful for the workers
themselves and also for organisations that expect to achieve integrated
sustainability (Genaidy, Sequeiraa, et al., 2009). Kira (2003) states that “Work
manifests the fundamental human need for expression through action and,
consequently, for using one’s mental and/or physical resources” (p. 64). As a result
of the use of personal resources as expressed in Kira’s definition of work, people’s
resources could grow or people could experience the loss of resources to work

(Kira, 2003). The concept of growth means that workers are prepared to adapt to

45



their working life. Conversely, the loss of their resources means they lose their

capacity to work and to advance and adapt during their working life.

It is impossible to find one absolute definition for the concept of a sustainable
workforce (Kira et al., 2010) as the choices range from, for example, being alive at
the end of the day (I.C.F.R.U, 2006) to having a good work-life balance (Docherty et
al., 2002). Beyond the wide range of definitions however, the main principle to
ensure the sustainability of the workforce in an organisational system is not to
diminish the capacity of its components, which in this case are the physical,
cognitive, social and emotional capacities of the workers (Docherty et al., 2002;
Genaidy et al., 2010; Zink, 2008), but to promote the growth of their capacities or
resources (Docherty et al., 2002, 2008; Kira, 2002, 2003). This is consistent with the
principle of sustainability, as a sustainable system expects to operate indefinitely
without degrading the basis of its resources (Westgaard & Winkel, 2011). The
fundamental idea that the source of OH problems and the sustainability of the
workforce is a problem between workers and their work conditions is based on
elementary principles of sustainability. These principles established that the
maximum sustainable demand is obtained by ensuring that the rate of demand
equals the rate of capacity of this resource (Brown, Hanson, Liverman, & Merideth,
1987). If the system requires more demand than the capacity of the system to
produce, the quality and/or quantity of system outputs will be adversely affected

and the resource damaged temporarily or permanently (Brown et al., 1987).
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Linking the concept of system balance to the objectives of this research, Maslach
and Leiter (1997) emphasised that stress in workers is caused by imbalances
between work demands and available resources that, if they persist, may lead to
burnout characterised by physical and emotional exhaustion and reserved
indifference. In this context, the goal for the human-at-work system is optimisation
of the employee—work environment interface to maximise work productivity,
quality and safety. Effective approaches for creating a sustainable workforce need
to focus on finding the mismatches between work demands and available
resources, and from these results, act to reduce the intensity of the work and at the

same time develop the personal capacities of the workers (Brodner, 2009).

Therefore, the concept of sustainability, from the point of view of the workforce,
means that the resources of the workers — physical, cognitive and emotional — will
not be adversely affected by demands that are higher than their capacity to
manage them throughout their working life. The concept of workforce sustainability
is based on achieving a balance between people’s capacity and system demands,
rather than the unsustainable consumption of workers’ personal resources (Kira &
Van Eijnatten, 2008a; Westgaard & Winkel, 2011). The sustainability of the
workforce concept presents a vision for organisations in which human resources

are regenerated and allowed to grow (Docherty et al., 2002).

To achieve sustainability of the workforce, different authors have developed
different frameworks to evaluate the internal element of social sustainability,

associated with workforce sustainability (Baumgartner & Ebner, 2010; Docherty et
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al., 2002; Labuschagne, 2005). The aspects considered topics such as employment
stability and practices, health and safety and human capital development
(Baumgartner & Ebner, 2010; Labuschagne, 2005). These elements are aligned with
the idea behind the concept of a sustainable workforce proposed by Docherty et al.
(2002), which argues that to assure the sustainability of the workforce it is
necessary; to provide employment, to promote the quality of working life, to attend
to the regeneration and development of human resources and to develop internal
capabilities to carry through reorganisations and continuous change successfully
(Docherty et al.,, 2002). Finally, a framework was developed specially for the
forestry sector under the objectives of The Rovaniemi Action Plan (RAP) for the
Forest Sector in a Green Economy (2013). The RAP could be organised in three main
areas: Provision and stability of employment; improvement of working conditions,
including health and safety, a fair salary, workers’ rights, gender rights and proper

management of the age of the workforce; and skills development and training.

Therefore, taking into consideration aspects of the different frameworks mentioned
above, any organisation that pursues sustainability of the workforce should address
three main fields: provision and stability of employment; the wellbeing of the

workforce; and development of the workforce resource.

These ideas are consistent with Enhert et al. (2014) and Savaneviciene and
Stankeviciute (2014), who offer, from a management perspective, a way to manage
organisations when they are involved with the sustainability of the workforce. This

is based on a) reducing the impact on the human resource and improving the
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wellbeing and health of the workers in their workplaces, and b) improving the
regeneration of human resources (Enhert et al.,, 2014; Savaneviciene &
Stankeviciute, 2014). Finally, Bolis et al. (2014) assert that a sustainable workforce
needs to attract and retain talent; maintain employee health and safety and invest

in the skills of the workforce.

To achieve a sustainable workforce, therefore, the organisation must promote the
development of their worker’s capacity and well-being. This allows any organisation
to function in any environment and, at the same time, to achieve its economic and
operational objectives (Zink, 2014a). To achieve this concept necessarily
encompasses three levels: the individual, the organisational and the societal, and
requires a balance to be found between stakeholder’s needs and goals in these

different levels simultaneously (Docherty et al., 2002).

2.4 Sustainability and ergonomics

The social view of organisations requires a close look at the principles of work
systems to determine whether joint optimisation of the social and technical
systems is adequately performed. A broad approach is needed to assist company
management in creating a healthy enterprise capable of adapting to disruptions in
the system because of external as well as internal factors. In that regard,
ergonomics is an influential tool to support business strategies (Dul & Neumann,
2009). The definition of ergonomics proposed by the International Ergonomics

Association (IEA, 2000) is: “Ergonomics is the scientific discipline concerned with
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the understanding of interactions among humans and other elements of a system,
and the profession that applies theory, principles, data and methods to design in
order to optimize human well-being and overall system performance.” Therefore,
linking the ergonomics approach to organisational strategies could be a powerful
approach, and very useful for organisations working under the umbrella of

sustainability principles (Bolis et al., 2014a; Zink, 2008).

This was raised in the initial proposal for this thesis in 2011, where the researcher

begins with the following comments:

The main concern in the sustainability debate has been centred on
environmental and economic issues, so the human factor has been a
secondary actor. At the same time, sustainability and its importance have
only been recognised in the last few years in the ergonomics world, which

has meant a low development of the disciplines together.

Two years later, in the editorial of a special issue of the Ergonomics Journal,
Ergonomics and Sustainability (Volume 56: 3, 2013), Haslam and Waterson
mentioned that:
Conceptions of sustainability have extended beyond concerns over the use
and preservation of the planet’s natural and physical resources, to include
the sustainability of organisations and the sustainable use of human
resources. Again, ergonomics and these aspects of sustainable development
might be expected to be natural bedfellows. Although ergonomics is of its

very nature frequently concerned with achieving sustainable outcomes there
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has, until recently, been a little direct connection made with the

sustainability movement itself. (p. 343)

They add:
In summary then, since Moray’s call for attention to global ergonomics in the
mid-1990s, a search across the core ergonomics journals Ergonomics,
Applied Ergonomics, International Journal of Industrial Ergonomics,
Theoretical Issues in Ergonomics Science and Human Factors, has yielded
only a small number of contributions up to the end of the first decade of the
21st century making a clear connection between ergonomics and

sustainability. (p. 343)

Finally, Haslam and Waterson (2013) noted: “We hope that the special issue will
stimulate future research and practice in a field that is likely to become of increasing

relevance and importance as the century proceeds” (p. 343).

Therefore, it is believed this thesis could be an important contribution to the
incipient relationship between ergonomics and sustainability, especially in topics
related to working conditions; aspects that, as mentioned before in this thesis, have

received less attention by organisations, scholars and stakeholders in general.

The incremental ergonomics and sustainability relationship has had three main
inflection points: the first was the creation of the Human Factors and Sustainable

Development Technical Committee in 2008, established by the International
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Ergonomics Association (IEA); the second was the 18th triennial congress of the IEA,
held in Brazil in 2012, which led to Designing a Sustainable Future as its theme; and
the third was the special issues on sustainability created by the main ergonomics
journal between 2011 and 2014 (Bolis, Brunoro, & Sznelwar, 2014b). The interest in
sustainability from ergonomics associated with work aspects has been led mainly by
Zink, and later on by Genaidy (Haslam & Waterson, 2013). However, many others
have conducted research in this area more recently. In particular, Bolis and
colleagues (2012-2014), have created an interesting paper trying to join both
concepts where they mentioned that ergonomics, in topics related to work, could
help to enhance organisation’s performance, through improved safety, health and
well-being of the workers (Bolis, Brunoro, & Sznelwar, 2012; Bolis et al., 20143,

2014b; Bolis, Morioka, Brunoro, & Sznelwar, 2013).

However, beyond the incremental interest in sustainability for the people who work
in the ergonomics field, some researchers have concluded that “Contribution of
ergonomics to sustainability and sustainable design has been limited, even though
the goals of sustainability and ergonomics are congruent” (Martin, Legg, & Brown,

2013, p, 365).

Finally, Radjivev, Qiu, Xiong and Nam (2015), mentioned the lack of clear
publications that prove the contributions from ergonomics to sustainable
development, showing still very weak sign of ergonomists taking sustainability

issues (Radjiyev, Qiu, Xiong, & Nam, 2015).
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2.4.1 The contribution of ergonomics to sustainability

As mentioned earlier in this section, the definition of ergonomics proposed by the
International Ergonomics Association (IEA) could have many interpretations, but
those related to this thesis will be taken into consideration. Since both ergonomics
and sustainability concepts share the same main principles to preserve and improve
resources, mainly human resources, but without losing sight of the economic and
environment elements — in the case of ergonomics (Dul & Neumann, 2009; Ellison &
Nou, 2011; Zink, 2008), and social, economic and environmental resources — in the
case of sustainability principles (Thatcher, 2011; Thatcher & Yeow, 2016; Zink,

Steimle, & Fischer, 2008).

These ideas are further illustrated in figure 2.1, which was modified from Zink,
Steimle et al. (2008), from the model by Dyllick and Hockerts (2002). The model in
figure 2.1 shows the relationship between ergonomics and sustainability.
Ergonomic principles are more related to the theme of work, historically and
practically speaking, on the ‘economic-social’ side of the concept of sustainability,
specifically in the socio-efficiency topic (Thatcher, 2011; Zink, 2008). Since the
strongest link between ergonomics and sustainability in the business world is in the
area related to OH and safety and work system design (Brunoro, Bolis, Sznelwar, &

Kawasaki, 2015; Zink, 2008).
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Therefore, the concept of sustainability in the workforce is consistent with the aims

of ergonomics, according to Zink, Steimle et al. (2008):

“The sustainability of human resources is based on enduring workability and

employability which have been dominant elements in human factors ever

since. Social sustainability is realised in concepts such as preventive OH and

safety, the human-centred design of work, empowerment, individual and

collective learning, employee participation, or work-life-balance. All these

concepts aim to preserve or build up human capital and they represent a

conscious way to deal with human resources.”(p.244)
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Figure 2.1 Principles, tools and methods of business excellence and human factors
in corporate sustainability — modified by Zink, Steimle et al. (2008) from the model

(Dyllick & Hockerts, 2002)
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The ergonomics approach could be an influential tool to support business strategies
(Dul & Neumann, 2009), and very useful for organisations working under the
umbrella of sustainability principles (Bolis et al., 2014a; Zink, 2008). As mentioned
earlier, the social view of organisations requires a close look at the principles of
work systems to determine whether the joint optimisation of the social and
technical systems is adequately performed, and the ergonomics approach is needed
to help company management create a sustainable enterprise capable of adapting
to disruptions in the system caused by external and internal factors, since the
ergonomics approach determines the optimal balance between workers’ capacity
and system demands (Genaidy, Sequeiraa, et al., 2009; Martin, Legg, & Brown,

2012).

Following on from these ideas, Genaidy et al. (2009) explain that it is necessary to
incorporate ergonomic approaches to find the root causes of organisational
problems impacting on people performance and the system’s sustainability
(Genaidy, Sequeiraa, et al., 2009), because if organisations can ensure ideal working
conditions for their workers they can also ensure sustainable growth for the
organisation (Genaidy et al.,, 2005). The organisation can be significantly
advantaged by the ergonomics approach (Genaidy, Sequeiraa, et al., 2009), as there
is a natural synergy between sustainability and ergonomics, with the aim of
understanding and optimising the outcomes of human system interactions (Haslam
& Waterson, 2013). Zink (2013), added that ergonomics can provide supporting
evidence on issues of the internal social dimension of corporate sustainability,

identifying the factors that lead to an integrated vision of performance and health
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from a long-term perspective, which goes beyond legal issues and benefits not only

management but also workers, and hence society (Zink & Fischer, 2013).

According to Bolis et al. (2014), the main contribution of ergonomics to
sustainability in relation to work is to boost the organisation’s performance. On the
one hand the aim is to seek more humane companies, based on healthier, safer and
more comfortable working conditions with the final aim of well-being at work, and
on the other hand, one looks for more efficient organisations (Bolis et al., 2014a). If
the ergonomics approach was applied to the whole supply chain it could have an
enormous impact on improving living and working conditions in industrially

developing countries (Scott, 2008).

Ergonomics can contribute elements and shape transformations beyond this,

however. Bolis et al. (2014) provide the following description of potential benefits

of ergonomics:
“Since is believed to be that which improves the organisation’s performance
and promotes professional development as well as workers’ health broadly
and positively (not limited to the absence of illness, but in the sense of
building health) and well-being. Thus, it fosters respect for, and the
development of, intelligence and creativity (as opposed to alienating work)
by performing work that has meaning and significance, understanding the
profound importance of physical, cognitive and organisational issues, and
above all, the importance of work to the development of culture.” (p.1236)

(Bolis et al., 2014a)
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This point is strongly related to the objective of sustainable work, as discussed

before.

The contribution of ergonomics to sustainability as related to work can be
summarised in two main points: the first is related to the preservation and
development of human and social capital, and the second to the development of a

broad systems approach, which includes whole value creation chains.

2.4.2 The ergonomics approach

Ergonomics is a discipline that centres attention on the understanding of
interactions between people and systems, with the objective of improving workers’
health, safety, comfort, satisfaction, commitment and well-being through the
improvement of working conditions. At the same time ergonomics has an impact on
system performance as it can result in measures which reduce time loss and errors;
improve reliability; increase productivity and quality; decrease lost work time;
reduce sick leave, accidents and injuries; reduce injury costs; help decrease labour
turnover and increase economy of production (Dul, de Vriesa, Verschoofb,
Eveleensc, & Feilzera, 2004; Genaidy, Karwowski, Salem, et al.,, 2007; Genaidy,
Sequeiraa, et al.,, 2009). The ergonomics approach is, therefore, a good way of
understanding the problems related to the work environment and can be an

excellent tool to improve system performance (Bolis et al., 2014a), based on design
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and management systems that seek harmony between system demands and

workers’ capacity and needs (Hendrick, 2008).

To achieve these goals, the ergonomics approach focuses on the design of settings
to ensure optimum work conditions, such as job design, workstation design,
performance, job control, job characteristics, psychosocial job factors, health and
well-being, individual characteristics and sub-system interdependencies. At the
same time, it looks at the elements at the system level, such as organisational
climate and culture, organisational structure, organisational environment,
technology, 