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Abstract 
The work environment in mines have changed during the last decades. Compared 
to when birds were used to examine the air quality in coal mines, today’s mines 
strive for a zero-entry production. Which means that the persons who works at the 
mining company are stationed over ground - instead of under it. With digitalization 
and automation, companies like Boliden aim to increase a safer work environment. 
However, zero-entry mines are still in the future, and until future notice, existing 
risks and hazards need to be managed. 
 
This master thesis at Luleå University of Technology in collaboration with the 
Crusher and Ore Handling System (G55) department at Boliden Aitik. This master 
thesis aims to improve work conditions and contribute to a safer work environment 
by increasing awareness and knowledge regarding risks and routines at the G55 
department. To accomplish this, I have during this master thesis developed an 
educational tool as a supplement to the current safety educations provided by SSG. 
This master thesis focus on providing workers with information with safety 
educations and motivates by lack of knowledge as a cause of accidents.  
 
Through visits, interviews and observations have been conducted to map current 
and future state at the G55 department and within Boliden as a company. In total 
ten interviews have been performed as well as several feedback occasions. Trough 
feedback, adjustments have been done which are beneficial in the iterative working 
process due its ability to go back and adjust. The current state mapping has been 
compared to theories in which a theoretical framework has been used as a foundation 
when– analyzing the current state and developing the material. Included topics in 
the literature gather are “Health and Safety” and “Understand and Develop training 
material”. These have been the foundation when discussing improvement areas and 
when taking decisions when I developed the education material. Since the education 
material is a supplement to already existing safety educations provided by SSG, 
training methods have been investigated. 
 
The resulting education material delivered to the G55 department resulted in a 
lecture based presentation material in the software PowerPoint, as well as a pamphlet 
with summarized information from the lecture material. The lecture training method 
was chosen due to its advantage of containing personal contact between new workers 
and existing staff. This makes the introduction material complement current safety 
education which are performed as a data-based training method and misses personal 
contact. Delivered material contains information that is consider important for new 
workers to know before starting their employment. Further recommendations when 
implementing this material are to translate it to English to reach non-Swedish-
speaking persons entering the department as well as keep developing the material. 
The discussion question if additional educations are the most efficient way to manage 
and correct risks depending on the classifications of existing risks. But concludes that 
it is an easily tool for short-term control. According to me, the mapping of the 
organization should be used to eliminate or separate current risks and hazards for a 
sustainable solution long-term. Today, I believe that an education supplement is 
necessary. And hopefully, the G55 department will keep develop their organization, 
eliminate current risks and long-term achieve a zero-accident vision.  
 
KEYWORDS: education material, mining industry, training methods  
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Sammanfattning 
Arbetsmiljön i gruvor har förändrats under de senaste årtiondena. Jämfört med när 
fåglar användes för att undersöka luftkvalitén i kolgruvorna, strävar dagens gruvor 
efter en noll-entrégruva (zero-entry). Det innebär att de personer som arbetar på 
gruvföretaget är stationerade över marken - istället för under den. Med digitalisering 
och automation hoppas företag som Boliden att skapa en säkrare arbetsmiljö. Noll-
entrégruvor är dock fortfarande en bit bort och tillsvidare måste existerande risker 
hanteras. 
 
Det här examensarbetet är utfört vid Luleå tekniska universitet och gjort i samarbete 
med avdelningen Kross och infrakt (G55) i Aitikgruvan. Examensarbetet syftar till 
att förbättra arbetsförhållandena och bidra till en säkrare arbetsmiljö genom att öka 
medvetenheten och kunskapen kring risker och rutiner vid G55-avdelningen. 
Dessutom syftar det till att utveckla ett pedagogiskt verktyg som ett tillägg till SSG:s 
nuvarande säkerhetsutbildning som ska användas vid introduktion av nya arbetare på 
området. Examensarbetet fokuserar på att ge arbetstagare information med 
säkerhetsutbildning och motiverar genom bristande kunskap som orsak till olyckor. 
 
Under besök hos avdelningen har intervjuer och observationer genomförts för att 
kartlägga nuvarande och framtida tillstånd vid G55 och inom Boliden som företag. 
Totalt har tio intervjuer gjorts samt några feedbacktillfällen. Tack vare feedback, har 
justeringar gjorts som en del i den iterativa arbetsprocessen som tillåter att gå tillbaka 
och justera. Den nuvarande kartläggningen har jämförts med teorier där en teoretisk 
referensram har använts som grund vid analys av kartläggning och utveckling av 
materialet. Inkluderade ämnen i litteraturen är "Hälsa och säkerhet" och "Förstå och 
utveckla utbildningsmaterial". Dessa har varit grunden när jag diskuterat 
förbättringsområden och fattat beslut under utvecklandet av utbildningsmaterial. 
Eftersom utbildningsmaterialet kompletterar redan befintliga säkerhetsutbildningar 
från SSG har utbildningsmetoder undersökts. 
 
Det resulterande utbildningsmaterialet som levererades till G55 har resulterat i ett 
föreläsningsbaserat presentationsmaterial i PowerPoint, liksom en broschyr med 
sammanfattande information från föreläsningsmaterialet. Föreläsning som 
utbildningsmetoden valdes på grund av dess förmån att tillåta personlig kontakt 
mellan nya arbetstagare och befintlig personal. Detta gör att introduktionsmaterialet 
kompletterar nuvarande säkerhetsutbildning som utförs som en databaserad 
träningsmetod och saknar just personlig kontakt. Levererat material innehåller 
information som är viktig för nya medarbetare att veta innan de börjar sin anställning. 
Ytterligare rekommendationer vid implementering av detta material är att översätta 
det till engelska för att nå icke-svensktalande personer på avdelningen samt fortsätta 
att utveckla materialet. Avslutningsvis, diskuteras huruvida ytterligare utbildningar är 
det effektivaste sättet att hantera och korrigera risker. Slutsatsen är att det är ett 
verktyg för kortsiktig kontroll. På lång sikt, borde kartläggningen, enligt mig, 
användas för att eliminera eller skilja nuvarande risker och faror för at få hållbar 
lösning. Idag tror jag att ett utbildningstillägg är nödvändigt. Och förhoppningsvis 
kommer G55-avdelningen att fortsätta utveckla sin organisation, eliminera 
nuvarande risker och på lång sikt uppnå en olycksfallsvision. 
 
NYCKELORD: utbildningsmaterial, gruvindustrin, utbildningsmetoder  
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1  Introduction 
This is the report of the master thesis project in Industrial design engineering at Luleå 
University of Technology. The project was done in collaboration with the Crusher 
and Ore Handling System (G55) department at Boliden Aitik, Gällivare, between 
January–June 2019, but stationed in Luleå, Sweden. To increase safety at the 
department, this master thesis has investigated how a supplement to today’s safety 
educations can be designed to accomplish this. Furthermore, this master thesis 
investigates the possibilities of future mining and discusses the future of safety 
educations. 
 
 
1.1 BACKGROUND 
The work environment in mines have changed during the last decades. Compared 
to when birds were used to examine the air quality in coal mines, today’s mines 
strive for a zero-entry production. Which means that the persons who works at the 
mining company are stationed over ground - instead of under it. With digitalization 
and automation, companies like Boliden aim to increase a safer work environment. 
However, zero-entry mines are still in the future and until future notice, existing 
risks and hazards need to be managed. When speaking of managing risks, the risk 
itself should be eliminated if possible, otherwise separated from the human. If none 
of these are possible, workers should be informed or provided with protection 
against the given risk. This master thesis focus on providing workers with 
information with safety educations and motivates by lack of knowledge a cause of 
accidents. 
 
Boliden Aitik is the largest open-pit copper mine in Sweden. The extracted ore from 
the open-pit mainly contains copper but also limited amounts of silver and gold. 
Aitik produces copper concentrate from the ore that later is transported to Rönnskär 
smelter for further processing. The mine produced approximately 38 million tons 
ore in 2018 and has 700 employees. The process of producing copper concentrate 
is visualized in figure 1.  
 

 
Figure 1 Process at Aitik. Stages marked yellow are included in the G55 department. 
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Blasting (1) is used to extract ore from the ground. In this stage, there is a copper 
level of 0.28%. The ore is then transported with dumpers (2 – 3) to the nearest active 
crusher. The crushed ore is transported by conveyors underground (4), out of the 
mine, to the concentrator (6-8) for grinding and flotation to separate the metals from 
the waste rock. Flotation needs dewatering and filtering to extract the wanted metal 
concentrate, which is transported further to a smelter (9). At the end of this process, 
the concentrate will contain approximately 25% copper (Boliden, 2018; Söderberg 
& Ingvald, n.d.). 
 
The Crusher and Ore Handling System (G55) department is as mentioned, marked 
yellow in figure 1. G55 are responsible for the ore as it leaves the dumper (in stage 
3) until it tips over the last conveyor into the ore storage (before stage 5), located 
before concentrator and grinding stage. G55 have four work groups active at the 
department: maintenance personnel, proactive maintenance personnel, operators 
and administration. Maintenance personnel is divided 80/20 between contractors 
and own personnel.   
 
In 2018, one case of absence due to an accident, and eight accidents without absence, 
was reported at the G55 department. According to G55’s own statistic, 86 incidents 
and 414 risks were reported in their internal system for reporting deviations. Boliden 
as a company has a zero vision for accidents and are constantly developing routines 
for health and safety. A ten-year overview shows that accidents per 1 million hours 
worked (LTI frequency) were 3.0 for their own personnel and 5.1 when including 
contractors 2018 (5.0/6.3 in 2017) (Boliden, 2018, 2019). In 2018, 83 cases of 
absence due to accidents were reported within the mining industry, with processing 
and ore extraction included, of which 56 were within the ore extraction (The 
Swedish Work Environment Authority, 2018). The Swedish Work Environment 
Authority define an accident as when an event lead to an injured worker while 
performing a work task.  
 
As a proactive method to increase awareness and reduce the frequency of accidents, 
new employees and contractors need to complete safety educations “SSG Safety 
Ticket” and “SSG Entre”. These educations are mandatory to get permission to 
work at the area. However, according to the department, the education is considered 
too general and allegedly misses a lot of specific risks associated with the G55 
department. They mean that work performed at G55 contains additional and more 
specific risks than the current safety educations cover. Boliden’s zero vision and the 
department’s feelings of shortcomings within the SSG thus motivates this project. 
 
 
1.2 PROJECT OBJECTIVES AND AIMS 
This master thesis aims to improve work conditions and contribute to a safer work 
environment by increasing awareness and knowledge regarding risks and routines at 
the G55 department. And furthermore, it seeks to develop an educational tool as a 
supplement to the current safety educations provided by SSG. At the end of this 
project, Boliden Aitik will be provided with: (1) educational material for the 
introduction of new employers and contractors, customized to the department; (2) 
recommendations for further development areas of the employment routine; (3) 
predictions on mining industry and how these can be manageable. To fulfill the 
objectives and aims the thesis investigates the following research questions: 
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Question 1 - Which risks are not covered by the mandatory SSG educations and 
why?  
 
Question 2 - How can a supplement to the SSG educations be formed as education 
material, customized for the department with the aim to enhance safety awareness?  
 
Question 3 – What are the pros and cons with current safety education? How can 
Boliden make use of these advantages? 
 
Question 4 - Which challenges comes with the future mining industry and how can 
these be managed? 
 
This master thesis is performed as a concluding project within the Master of Science 
in Industrial Design Engineering program. This project aims to develop the situation 
at Boliden Aitik and by investigating risks and develop an educational material. This 
thesis will thus question current education material and whether another education 
covers the needs behind this project.  
 
 
1.3 STAKEHOLDERS 
The stakeholders of this project are mainly new personnel and new contractors at 
the G55 department. The material I aim to develop in this project will be a part of 
the introduction of new workers and therefore, these are considered the primary 
stakeholders. Current personnel who works with introduction of new personnel and 
contractors will be affected by this project since these are responsible for educating 
new workers. By developing the introduction routine and its content, secondary 
stakeholders as current workers will be affected, in the process of making this material 
as well as when training new workers. When implemented, it will affect new 
employees and contractors and therefore the organization overall. If implemented 
successfully, other departments at Aitik and Boliden can benefit from this master 
thesis long-term by adapting the material for all or several departments. 
 
 
1.4 PROJECT SCOPE 
The master thesis was conducted within a time span of approximately four months 
in 2019. I, the student, was stationed in Luleå and traveled to Gällivare for data 
collection, feedback occasion and presentations. The project was limited to one 
department at Aitik, but with the whole organization and industry in mind. Due to 
my geographic situation, visits at the department were carefully planned and had 
clear purposes. This can have affected my project in a sense that extraordinary 
information was not detected which affect my data collection and analysis. My 
limitation was therefore to develop an adjustable supplement to enable further 
development of the delivered material by the department themselves. 
 
 
1.5 THESIS OUTLINE 
Chapter one of this master thesis presents an introduction to this report. This 
includes background information, aim and objectives as well as stakeholders and 
project scope. Chapter two includes the theoretical framework used as a foundation 
when– analyzing the current state and developing the material. Chapter three 
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contains a description of performed procedure and used methods. Chapter four 
details the current state at Aitik and the future of mining as well as analyzing these. 
Chapter five shows the education material and thoughts behind decisions. Chapter 
six contains discussion of the result, one research question at the time. Lastly, 
recommendations and final conclusion are presented in chapter seven. 
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2  Theoretical framework 
As a literature review or theoretical framework, relevant theory is presented in this 
section. Safety and health are the first topic discussed. Since the master thesis aims to 
improve the safety situation at G55, it is considered important to understand 
underlying reasons and causes of accidents and how training can contribute to 
improved safety. 
 
To understand the human training process, memory and training methods 
depending on level of engagement are studied. It is relevant for developing efficient 
and appropriate education material. Likewise, the subjects of training and 
competence development are important when designing educational material. Since 
the supplement in this project will be additional to the extant material, the results 
aim to complement the already existing methods. Therefore, understanding different 
learning methods is essential.  
 
 
2.1 HEALTH AND SAFETY 
Similar to The Swedish Work Environment Authority, Harms-Ringdahl (2013) 
define accidents as “an event that causes unintentional damage or injury. To manage 
these accidents which contribute to unsafe work environment, this chapter explains 
possible causes for these to occur. Furthermore, hazards within mining are presented 
as well as possible measures and the trainings role towards a safer work environment.  
 
2.1.1 Causes	of	accidents	
What characterizes an accident is the release and transfer of energy to the human 
body; this may result in damage (Khanzode, Maiti, & Ray, 2012; Saleh & Cummings, 
2011). Causes of an accident can be categorized into three (or four) perspectives. 
Brown, Willis, and Prussia (2000) identified the following perspectives form a 
literature review:  
 

1. Human-as-cause 
Their review shows that human attitudes and behavior are the most common source 
to unsafe acts and accidents. In this perspective, there are people who are more likely 
to cause accidents due to unsafe behavior and attitudes (Brown et al., 2000; 
Khanzode et al., 2012). Human-as-cause can be connected to human error and its 
underlying reasons. Usually, the human is closest to the accident or risk and it could 
be argued that human errors are, not necessary the cause, but the symptom to the 
accident occurred. Even if the human is closest to the accident, one could argue that 
there are other underlying reasons, for example procedures and environment 
contributing to human errors (Simpson, Horberry, & Joy, 2009). See figure 2 below 
for factors that could contribute to human errors.  
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Figure 2 Underlying reasons of human error 

 
As marked green in figure 2, training and competence as underlying reasons for 
accidents are important in this project due to Simpson’s et al. (2009) statement that 
training is the most common method for health and safety risk control in the overall 
industry, mining industry included. Despite the common use of training, the 
efficiency varies and is not always as good as it seems to be. Therefore, one can argue 
that more efficient training could prevent human errors and therefore constrain 
unsafe human behavior and accidents. 
 

2. System-as-cause 
This perspective claims poorly designed systems are the cause of occupational 
accidents. “Operator errors” can be traced back to the system and therefore, the 
system is held responsible for causing accidents. (Brown et al., 2000; Khanzode et 
al., 2012). If education material can be seen as a system, poorly designed educations 
could be associated with the system-as-cause. For example, if the education lacking 
information necessary for the human to take safe decisions, one cannot blame the 
human if an accident would occur. Due to lack of information in the education, in 
this case, the system (education) is cause of occurred accident.  
 

3. Human-System interaction 
The last perspective holds the interaction between human and system responsible as 
a cause of accidents. Factors like pressure and stress from the management are 
included. In one way, the organization is considered the cause in this perspective. 
(Brown et al., 2000; Khanzode et al., 2012). Khanzode et al. (2012) divide the 
Human-System interaction perspective into two, first one being as described above. 
The last perspective is considering only the energy transfer as cause, not the 
interaction. Excluding the organizational factors such as pressure and support and 
focusing only on the human and machine (system). Occupational hazards are more 
often found in higher risk industries such as forest products, mining industry, 
transportation and heavy manufacturing (Brown et al., 2000). Even though they are 
existing in many forms. 
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During training, the correlation of training material and course participant could be 
seen as the human and system interaction. Which means that the cause of accidents 
lie in how the material are perceived by the training participant. Of course, different 
people response to different kinds of training methods. Human-System interaction 
as a cause connected to training is for example when relevant information is included 
in the education but due to poor adaption, the human cannot perceive the given 
information. For example, if the education is written in an advanced and 
unstructured language. It contains necessary information, but this information is 
difficult to perceive due to the poor interaction between human and system.  
 
2.1.2 Hazards	within	mining	
Mines could be divided into surface or underground and non-metal/metal or coal. 
Occupational health and safety hazards are more common appeared in the 
metallurgical processes than the ore extraction itself. Noise, ergonomics, respiratory 
disease and system safety management are the most important topics within mining 
industry. Donoghue (2004) lists following categories including various of risks: 

1. Physical  
2. Chemical  
3. Biological  
4. Ergonomic  
5. Psychosocial  

 
Nosie is listed as one of the most common physical hazards in the mining industry 
and appear due to activities like drilling, blasting, cutting, materials handling, 
ventilation, crushing, conveying and ore processing. Hearing loss due to noise is 
common. Another physical hazard is vibration, whole-body – or hand-arm 
vibrations, and appear due to operating mobile equipment, load-haul-dump units, 
trucks, scrapes and diggers. Poorly maintained roads and design of vehicles 
contribute to the problem. Crystalline silica is a serious chemical hazard in mining 
and is at its worst when dry drilling. To manage this hazard, wet techniques are used 
to minimize the spread of dust. Crystalline silica could cause lung cancer. Due to 
diesel powered vehicles and equipment, diesel particulate is a hazard primary in 
underground mines. The biggest chemical hazards are found in the metallurgical 
process. Although, the mining industry is becoming more and more automated, 
there is still considerable amounts of manual handling. Due to overhead work, 
shoulder disorders are an ergonomic hazard. Ankles and knee disorders are caused 
by broken ground. Another ergonomic hazard is the fact that many mines have 12 
hour shifts (Donoghue, 2004).  
 
2.1.3 Levels	of	measures	
To be able to improve safety and reduce the events of accidents, there is several 
measures than can be taken. By performing safety analysis, safety hazards and safety 
characteristics can identify and evaluated. There are many safety analysis methods 
and their procedures can be used for preventing accidents (Harms-Ringdahl, 2013). 
In general, safety analysis has following similar stages: 
 

1. Plan analysis (Define goals, obtain resources, choose method(s)) 
2. Collect data (Complete when needed) 
3. Analyze (Select data, identify hazards, structure findings) 
4. Evaluate 
5. Develop improvements 
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6. Draw conclusions and report 
 
To separate different safety analysis methods, Harms-Ringdahl (2013) have divided 
the methods into following categories depending on their characteristics:  

A. Risk identification. The aim is to discover events or problems that might 
occur in the analyzed system 

B. Analysis and understanding. Assess how an accident can occur and what its 
consequences might be. 

C. Risk evaluation. Judge whether the risk level and the system characteristics 
are acceptable. 

D. Investigation of accidents (events). Study the event that have occurred in a 
specific system. 

 
In this project, the prevention of accidents is interesting due to its aim to improve 
safer workplaces. Furthermore, since this I aim to develop an education material 
with current risks included, (A) risk identification methods are the most relevant in 
this project. To give two examples of how risk identification methods can be used 
as a prevention of accidents and how these are connected to training as a prevention 
method, I have chosen Deviation analysis and Energy analysis, illustrated in figure 3. 
These have been selected due to their ability to both identify risks and manage these 
as an improvement approach. The deviation analysis includes the technical-, 
organisational- and human aspect while the energy analysis only includes the 
technical aspect. 
 
 

 
Figure 3 Energy - and deviation analysis 

 
Deviation analysis – Accidents are preceded by deviations and these deviations can 
increase the risk of an accident. The risk of accidents can be reduced if deviations 
are identified and can be eliminated or controlled. The system to be analyzed is seen 
a combination of technical, human and organisational elements. Where the human 
aspect includes slips, misstep in manual tasks or by searching for a solution in a 
hazardous way. More important the organizational aspect, non-existing planning, 
lack of skills, inadequate or lacking job instructions, inadequate routines or 
inadequate safety procedures. This master thesis would therefore involve mainly the 
human and the organisational aspect of the deviation analysis. The technical aspect 
involves function of machines, the physical environment and technical safety 
functions.  
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Development of improvements according to the deviation method are following: 
1. Eliminate the possibility that a certain deviation will arise 
2. Reduce the probability that it till arise 
3. Reduce consequences if it does arise 
4. Enhance readiness for deviations 

Harms-Ringdahl (2013) explain that if possible, the first stage to eliminate the 
possibility of a deviation is the most efficient and wanted improvement. However, 
to eliminate a deviation is difficult to implement in reality. The second stage, the 
reduction of probability that a deviation arise, is managed by improving man-
machine interfaces, enhance training or improved instruction material etc. The third 
stage according to the deviation method is to reduce consequences if the deviation 
does arise which mostly includes technical solutions. The last approach is to enhance 
readiness for deviations, which means that the organization should prepare for 
deviations to learn how to manage them when they arise. According to the 
descriptions of improvements, the second strategy is the most relevant for this project 
since I aim to develop a safety education (training material) which should improve 
safety at the G55 department. However, I would argue that the fourth stage, the 
readiness for deviations are aligned with this project as well since a safety education 
aim to prepare workers for certain situations.   
 
Energy analysis – Based on the idea that for an injury to occur, a person must be 
exposed to a damaging influence – a form I energy. This may be a moving machine 
part or object at a height. The method involves three parties; the object that can be 
hurt (here: human), energies (which can cause harm) and barriers which prevents 
harm from being caused, see figure 4.  
 

 
Figure 4 Energy analysis and its three parties 

In this method, accidents are occurred when energies and humans collide and the 
person gets hurt. Barriers prevent the energy from encountering the human and 
therefore, it prevents accidents. The energy analysis includes mainly the technical 
aspects of an organization and are based on checklists. The method enables a 
systematic approach to safety measures after identifying and analyzing each energy. 
When developing improvements and taking measures for a safer work environment, 
the most efficient measure is elimination of an energy. The method contains many 
steps if elimination is impossible to implement, such as restriction of the magnitude 
of the energy and other approaches to control the energy. If the energy is impossible 
to adjust or control, separation is the next approach for managing energies. 
Separation can be done in time or in space or by implementing safety protection on 
the energy source. Lastly, the energy-model explain, if elimination and separation is 
both impossible, protection of the object is the last approach. By introducing 
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personal protective equipment or limiting the consequences when an accident 
occurs (Harms-Ringdahl, 2013). Due to the technical approach, the energy analysis 
does not mention training as a measure. In this project, safety education could be 
seen as a limitation of consequences and the last measure “Protecting the object” is 
considered including training methods and education. Common hazards within 
mining described by Donoghue (2004) in previous chapter, could be classified as 
energies when compared to Harms-Ringdahl’s (2013) description of both energies 
and deviations.  
 
2.1.4 The	role	of	training	in	the	work	towards	safe	work	environment	
Whether training work as a measurement for improving workplace safety is 
uncertain. On one hand, educations may be necessary for achieving behavioral 
changes. On the other hand, it may not be enough by itself. Colligan and Cohen 
(2004) claim that sometimes training works as a measurement for reducing 
workplace accidents and injuries. The effect of training as a measure for safer 
workplaces primarily depends on factors like size of group, frequency and length of 
sessions, mode of instruction and trainer qualifications. Secondarily, factors like 
training motivation, promotional factors and management support effect the 
effectiveness of training (Colligan & Cohen, 2004). The authors write:  
 

[…] training is not a general panacea or quick fix for all safety and health 
problems within an organization (Colligan & Cohen, 2004, p. 226). 

 
They state, that depending on its effectiveness, training have several outcomes on an 
organization’s safety at the workplace. However, they conclude that training can 
contribute to positive outcomes on workplace safety nonetheless they discuss the 
difficulties to determine what outcomes comes from training. Furthermore, they 
state that training processes need a refreshment to become it best and most efficient 
self. Although, Colligan and Cohen (2004) have a more sceptic approach, Saleh and 
Cummings (2011) describe an accident who according to them could have been 
prevented if the right training had been provided.  
 
Saleh and Cummings (2011) discuss an accident involving two explosions in a coal 
mine that cost 13 persons their lives. They discuss potential causes and actions 
allowing these explosions to occur. The authors claim that one of these causes could 
be lack of training and knowledge since the decisions made in the chaotic situation 
suggests unawareness. With knowledge, the 6-ton battery would not have been 
placed in a high-risk area and therefore the battery would not have exploded when 
the roof broke. The second explosion was triggered by the “gassy” conditions in the 
mine and with a disordered ventilation system from the first explosion, this 
stimulated another explosion. The authors argue that the proper safety training in 
combination with decentralized decision making could have prevented the outcome 
of these explosions. They write:  
 

[…] had the miners received the proper safety training, they would have 
all concluded after the first explosion that the mine ventilation may be 
disrupted, and in a gassy mine, the likelihood of methane build-up 
leading to a second explosion is significantly high. As a result, all the 
miners would have decided that the best safety course of action is to 
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evacuate the mine, regardless of whether the supervisor is reachable or 
what he orders. In extreme cases, this role of decentralized decision 
making may justifiably lead to miners refusing to comply with orders 
that are clearly dangerous. (Saleh & Cummings, 2011, p. 774). 

 
They mean that in this case, training of the workers is crucial to what knowledge 
they have about the system to prevent these kinds of accidents. The statement that 
the workers should make the decision to evacuate creates high demands on the 
training. Saleh and Cummings (2011) present defense-in-depth as a method to create 
awareness regarding safety knowledge and performance. They suggest consistent 
workshops for workers to share experiences and tips with each other. Lööw, 
Johansson, Andersson, and Johansson (2018) on the other hand, discuss prevention 
of accidents and present different models on prevention strategies and its effectiveness. 
They summarize these models with the argument that the most effective prevention 
of accidents lies in the ability to eliminate the risk causing the accident. In the models 
by Haddon (1995) and Safe Work Austria (2011), risks should if possible be 
eliminated. If this is impossible, the human and risk in question should be separated. 
In the worst-case scenario, none of these can be done and the designer must try to 
minimize exposure of the risk. Personal protection equipment and worker training 
are examples of tools to minimize exposure of risks and therefore count as least 
efficient as prevention of accident.  
 
If the organization demands the workers to take these kinds of decision, in the case 
described by Saleh and Cummings (2011). To evacuate a mine requires and affects 
a lot of people, and if a worker does not comfortable and supported by their 
organization, these critical decisions will not be made, even if they save lives. Saleh 
and Cummings (2011) writes “regardless of whether the supervisor is reachable or 
what he orders” which suggests that the worker either need to take the decision on 
their own or to go against what was demanded from a supervisor.  
 
 
2.2 UNDERSTAND AND DEVELOP TRAINING MATERIAL 
As described in the section above, training and its effectiveness towards improving 
workplace safety partially depends on its construction. To understand this deeper, 
this section includes theories on different training methods, their effectiveness as well 
as their benefits and disadvantages. Since this master thesis aim to develop a training 
material, theories on how the material should be designed are included to increase 
the possibility to gain effectiveness with developed material.   
 
2.2.1 Training	methods	and	its	effectiveness	
According to Burke et al. (2006), there are three levels of engagement when it comes 
to training, with different degree of effectiveness. The less engaging (level 1) 
methods are common when presenting health and safety information. It is a passive 
method, often as a written documentation. Examples of methods with less 
engagement are lectures, videos and pamphlets. A moderately engaging (level 2) 
training method is suitable for general information, such as occupational safety, 
industrial safety, system safety and fire protection. Examples of moderately engaging 
methods are computer-based training and feedback interventions, often performed 
in small groups or programmed instructions. The most engaging (level 3) form of 
training involves activated participants. The method involves gaining knowledge in 
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stages. Methods with the highest level of engagement are simulations, behavioral 
modeling and hands-on demonstrations.  
 
The greater level of engagement, the greater effects of safety and health training on 
knowledge acquisition (Burke et al., 2011, 2006). Approximately, level 3 is three 
times more effective than level 1 at knowledge and skill acquisition. For safety 
training, the most engaging method is most effective for reducing negative outcomes 
such as accident (Burke et al., 2011, 2006). Beyond their engagement, different 
methods have different strengths and weaknesses. Johnson and Rubin (2011) list, 
and describe the following methods: Lecture, textbook, one on one training as well 
as computer-based training.  
 
Lecture as a training method are described by Johnson and Rubin (2011). They 
claim that the method is suitable for the average person or student, not slow learners. 
This means that if educating both fast- and slow learners at the same time, it can be 
perceived as boring and under stimulating for the average person and confusing for 
the slow learner. Lecture as a training method allows several students/participants at 
the same time and the lecturer decides pace (D. A. Johnson & Rubin, 2011; Williams 
& Zahed, 1996). As mentioned, lectures as a training method are according to Burke 
(2006) a less engaging training method stationed at level 1. Furthermore, textbooks 
and other written documentation includes in this level of less engaging training 
method.  
 
Textbooks and manuals as a training method enables optional pace and the student 
goes through the material in his/her own pace. It is hard to prove that the material 
have been taken part of (D. A. Johnson & Rubin, 2011). 
 
One on one training is efficient and enables personal contact with the participant 
and are performed in the student’s pace. The method is considered expensive and 
unpractical, as one trainer is required for each student (D. A. Johnson & Rubin, 
2011). Level of engagement described by Burke et al. (2006, 2011), does not 
mention one on one training. Based on the descriptions of engagement levels, one 
on one training could fall under any level of engagement depending on how the 
training is formed. If the training session contains for instance computer-based 
training, the training method does not make use of the one on one aspect and 
therefore, it counts as a moderately engaging training method according to Burke et 
al. (2006, 2011). However, if the training contains for example active participation 
and hands-on demonstration, it climbs into the highest level of engagement.  
 
Computer-based training as a training method have both pros and cons. The method 
has both economic benefits but also convenience-related benefits. The economic 
aspect is mainly that the method is cheaper than other training methods like lectures. 
Since the method is not constrained to a specific time or place, the education can be 
performed at home, off-hours at any time or day. Comfortability is due to the 
flexibility of time and place, for both new employee and companies (D. A. Johnson 
& Rubin, 2011). It is flexible in the sense of content and execution, which, 
according to Johnson and Rubin (2011) as well as Williams and Zahed (1996), is an 
advantage when it comes to learning. Flexibility within execution means that it is 
self-paced where the participant chooses the pace. The method is especially suitable 
when using contractors since they can be hard to gather for one specific training 
session. Disadvantages when using computer-based training are the lack of personal 
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contact, between students and teacher, which can contribute to lack of 
understanding. It is harder to detect potential gaps in the participants’ knowledge 
when using this method. This makes the risk of using internet as an aid higher as 
well as cheating. (Wilkins, 2011). 
 
One could question how interactive current safety educations are. Wilkins (2011) 
define computer-based interactive educations as when the student have control over 
the pace as well as that the material are presented in chunks. The authors state that 
these kinds of educations should control that the student have understood a chunk 
of material before presenting new material. To enhance learning Burke et al. (2006) 
claim that computer based training should be complemented with sections of 
activation of participants, for example with feedback discussion. If the advantage of 
interactive computer-based training is eliminated, the method risk becoming an 
electronic page turner (D. A. Johnson & Rubin, 2011). 
 
Burke et al. (2011) state that when it comes to safety- knowledge and performance, 
the efficiency (that previous depended on engaging level) also vary between low and 
high hazards. They claim that the efficient difference is irrelevant when it comes to 
training that involves low hazards. Their analysis shows no significant difference in 
efficiency when low hazards are handled with low or high engagement training 
methods. Safety knowledge and performance regarding high hazards on the other 
hand are more efficient with a high level of engagement. Burke et al. (2011) 
mentions the dread factor and its effect on the training and learning.  
 
2.2.2 Memory	
The human memory could be divided into three stages in the storage process: Long 
term memory, short term memory and sensory memory. Information is processed 
in these stages. According to Hermann Ebbinghaus forgetting curve, more than 70% 
of the information is lost after a period of 30 days after the presentation occasion. 
After only one day, the human has forgotten more than 50% of the presented 
information. Even though the information is both interesting and important, the 
trainer cannot assume that the human will remember all this information. 
(Danielsson, 2013). 
 
The sensory memory is the shortest form of memory storage and includes sight and 
hearing. The memory associated with hearing are longer than the sight memory and 
humans could remember more by reading outload to stimulate several memory 
factors. (Danielsson, 2013). 
 
2.2.3 Designing	training	material	
When designing material dedicated to the human there are some factors that can be 
considered when making decisions and designing the material. Example of factors in 
this section are: structure, consistence and elements included in the material such as 
headings and language.  These factors have been used when developing the 
educational material in this master thesis. To enhance learning and avoid Human-
System interaction as a cause of accidents, these theories should minimize the risk of 
developing an educational material that is difficult to interpret. In this thesis, I use 
graphic user interface (GUI) related theories as a foundation for theories regarding 
designing material. GUI is about making relevant and important information 
available for the observer which comes in handy when developing educational 
material (J. Johnson, 2014). 
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Language - In general, readability is important to make designed material useful, 
since unreadable material will not be perceived by the user. This aspect includes 
space between letters-, words- and rows as well as chosen font, which affect the 
ability to read given information. Length of sentences and complexity of words have 
an impact on how efficient the information is perceived. If possible, positive 
formulations are preferred since negative formulations are considered harder to 
interpret (Danielsson, 2013). By avoiding tricky words, and instead use simple words 
and expressions, the material becomes easier to interpret and understand which is 
relevant when designing an educational material (Danielsson, 2013; J. Johnson, 
2014). 
 
Structure - Danielsson (2013) and Johnson (2014) claim that by achieving structure, 
any material is easier to interpret and identify. To enable structure, elements like 
headings, logic word order and visual hierarchy are desired. By starting with a 
heading, the observer are informed on what content which will be presented. 
(Danielsson, 2013; J. Johnson, 2014). Consistent in any design object make the 
observer memories the placement and know where to look for specific information 
By placing objects on the same spot on different slides and pages, and applying 
consistent, the material is easier to interpret for the observer. (J. Johnson, 2014). 
According to Danielsson (2013) and Osvalder and Ulfvengren (2015), by placing 
objects next to each other, they compiles and are perceived as a joined group.  
 
Both Danielsson (2013) and J. Johnson (2014) claim text and reading in general as 
unnatural and prefer less text. To improve learning, they advise to enhance 
important information using colors if specific segments are more important than the 
overall impression. Another tool to make learning easier are by dividing information 
into smaller chunks and learn in stages. This statement is mentioned by Burke et al. 
(2006) level three of engagement as well as in interactive computer based training 
(Wilkins, 2011). Furthermore, Danielsson (2013) describe chunking (division), as a 
memory strategy in which meaningful material is divided into chunks. This way, 
people can remember more and increase their chance to storage information in the 
long-term memory. Chunking is manly to maximize the capacity of the short-term 
memory, but have a crucial impact on what information are stored in the long-term 
memory.  
 
Context - Information gets easier to remember if we connect the information to a 
meaningful previously known context. (Danielsson, 2013). Therefore, by giving 
context of a situation, information could easier be understood and remembered. For 
example, if a person has great knowledge about cooking, new information about 
cooking is easier to understand since this person can connect the new information 
to previously known knowledge. In this master thesis, information can be recognized 
and understood by giving context behind the education’s content such as risks and 
routines. A method described by Wikberg-Nilsson, Ericson, and Törlind (2015), are 
scenarios which can be used to gain understanding of context, which it describe a 
certain situation. Scenarios can be developed with different approaches, for example 
with a utopian or dystopian perspective of a certain case.  
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3  Method 
This following chapter describes the methods and process I have used to gather data 
and analyze current – and future state. This chapter contains details of how each 
method and process have been adapted to this project and why this is beneficial.  
 
 
3.1 PROJECT PROCESS 
The process used in this project is an iterative working process. The iterative process 
is useful in this project since it allows modification of the results depending on the 
outcome in the different phases. Since this master thesis aim to develop an education 
material based on qualitative data, the attribute of modification is useful. According 
to Johansson et al. (1995) the process can easily be adapted to a project. In this project, 
the chosen topics are (1) planning, (2) mapping and literature review, (3) analysis, (4) 
concept development, (5) detail development and lastly (6) implementation phase. 
These topics are inspired by the original topics described by Johansson et al. (1995). 
Compared to the original topics, the actual implementation and future investigation 
after implementation are not included in this master thesis due to the project scope. 
In this project, stage two included data collection with the aim to understand current 
state. Together with the theoretical framework, current state was analyzed in stage 
three. During concept development, different training methods were investigated 
together with the description of current state, constantly going back and adjust the 
description of the current state as new information emerged. Concept- and detail 
development overlapped and lastly, implementation stage was conducted by 
presenting and deliver the developed material. The used process adaption is 
illustrated in figure 5 were marked area represent the level of focus in each phase.  
 
 

 
 

Figure 5 the iterative process with marked focus areas 

 
The process is described as an investigating and learning process and is suitable for 
projects with the ambition to not only solve a certain problem, but rather investigate 
alternative solutions. An iterative process is done in runs and could be interpreted as 
a method with a constant overview over the project. The process is based on runs 
where every phase of the project is included in each run. As the project goes on, 
focus shifts, like a spiral. Due to its availability to return to previous phases and adjust, 
the iterative process is not limited to stage gates and as the project gains information 
and knowledge, the main topic changes (Johansson et al., 1995; Wikberg Nilsson et 
al., 2015).  
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When starting a project, it is important to have knowledge about people involved, 
resources, assignment description of the project and how it is planned to be executed. 
It is recommended to start the project planning with predefined activities and then 
plan the remaining project depending on these activities and use deadlines as 
guidelines. Time management and planning could also be visualized with a graphic 
description to increase understanding. Time management should not be set in stone 
at the project start. It is recommended to maintain flexible to adapt as the project 
goes on (Wikberg Nilsson et al., 2015). 
 
Based on recommendation above, following priorities list and figure was done to set 
the stage: 
1.    Mandatory presentations and hand-ins 
2.    Visits at Boliden Aitik 
3.    Other activities 
 

 
 

Figure 6 Timeline 

At first, mandatory presentations and hand-ins were considered (figure 6). 
Depending on these set dates, visits at Boliden Aitik were planned due to their need 
for preparation. These visits could be considered as guidelines for the me to keep up. 
After determining these activities, a rough planning was conducted, with a specific 
focus each week that later was developed with a higher level of detail. Personally, 
checklists have been used to ensure that important tasks are performed. Weekly 
supervision meetings have been conducted to discuss the project and following steps.  
 
 
3.2 PROCEDURE 
To start the project, I got access to SSG Safety Ticket (Basic course) and SSG Entre 
(Boliden Aitik) and performed these. The goal was to get familiar with the course 
material and its content. Moreover, like any other new person entering Aitik, I had 
to perform these SSG educations to get access. The first visit at Aitik were at the 
project’s beginning and had the focus on the planning phase. At this visit, I got a 
tour of the area and different departments. No notes or photos were taken during 
this tour. Back in Luleå, focus was on theoretical framework, general mapping and 
planning of future visits.  
 
Six weeks in to the project there was a longer visit. This lasted three days and 
contained observations and interviews with foremen, team leaders and workers. The 
situation at G55 this week was quite hectic and I tried to keep my plan flexible to 
manage to get my material even though it was not performed as I had planned. In 
total seven interviews were performed with ten persons in total. To be able hold 
interviews undisturbed, I got an office at the department and spend most of my stay 
in this office.  
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To make the data collection more efficient, interviews with workers were performed 
in pairs, as a group interview. Before interviewing each pairs of workers, an 
introducing interview with their foreman or team leader was conducted. This 
interview worked as an introduction to the different work groups, to map general 
risks, employment routines and work assignments. If possible, team leaders were 
preferred, but in the case where the organizational structure was missing these, 
foremen were interviewed. These interviews lasted 15-20 minutes and were 
conducted either in my office at the site or at the interviewed person’s office.  
 
Initially, the goal was for every group interview to contain at least three people to 
make it a discussion rather than a conversation, to avoid status and power unbalance. 
This were not fulfilled since work teams contained two people. The interview with 
each foreman was used as a foundation when interviewing workers. The workers’ 
interviews lasted 30-45 minutes and if possible, the interviews were conducted at an 
office rather than in the production while participants were working. The first 
introducing interview were helpful in the way that I as an interviewer had enough 
knowledge to give examples if the operators did not understand the question and 
needed guidance.  
 
The first part of the interview with the workers was an introduction to the project, 
rights and a moment for the participants to introduce themselves. The second part 
was an interview with questions focusing on interview topics (3.4.1). The last part 
of the interview with the worker pairs were conducted in two different ways 
depending on the situation. In the case where the interview was performed at the 
work station while working, the last part was an extended interview with focus on 
training methods. Where the interviews conducted in an office, the last part was 
conducted as a smaller workshop, with the participants using the website Mentimeter 
and their smartphones. This was used to discuss education and training methods, 
their pros and cons. The presentation showed a question or saying, and then the 
participants answered in their phone. The result was shown at the screen and we 
discussed the answer that appeared. The design process started with drawing block 
layouts. Elements from different sketches were marked and translated in two 
templates in PowerPoint. 
 
All interviews were recorded, transcribed and categorized as described in section 
3.4.4. One interview with foremen from an entrepreneur company was conducted 
over Skype. They spoke Norwegian; thus, the interviews were transcribed more 
loosely than the ones in Swedish.  
 
To make sure no misunderstandings regarding the current situation and expectation 
on the outcome appeared, the third visit at Boliden Aitik focused on feedback from 
the workers and management group. At this feedback occasion, a draft of content 
and design suggestions were presented. This was done separately to focus on content 
and design one at the time. The feedback of the two developed templets was divided 
and personal opinions were many. In this stage, I tried to understand why the 
participants liked one templet more than the other, and made decision depending 
on the motivation behind preferred templet. Opinions regarding how the templets 
emphasized clarity and structure was consider more important than aesthetics 
preferences. During the feedback occasion, some discussions took place regarding 
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which routines are applied in the organization. These discussions were noted and 
held in account when taking decision of included content and design choices.  
 
After the feedback occasion, content was adjusted according to the feedback. The 
overall feedback was positive and encouraging. It mostly confirmed that the mapping 
was accurate and changes were mostly small adjustments in formulations to make 
information more accurate and clearer. The two templates were merged based on 
feedback and formed the final design. Adjusted content was merged with the final 
design and a draft was formed. This draft was sent to two workers who had 
participated during all phases, from interviews, feedback and now more detailed 
feedback. A final education material was formed and discussed based on the research 
questions to create recommendations. Stages in the data collection phase are 
illustrated below in figure 7.  
 

 
Figure 7 Data collection phases 

 
 
3.3 LITERATURE REVIEW 
The theoretical framework has been used as a scientific foundation to this master 
thesis and for decision-making. The theoretical framework started with deciding 
areas that could prove themselves relevant for this thesis: safety and health and 
competence development. Sources were gathered from previous used literature in 
the Industrial design program, known by myself. For new literature, databases 
Scopus and Google Scholar were used. When looking for specific expressions, 
Scopus was preferred. Examples of search words and combinations in Scopus are: 
“Safety AND Training”.  When searching for general areas, Google Scholar was 
used and examples of search words used are: “Training methods in mining industry”. 
Literature was chosen by first selecting articles and documents with suitable headings 
and keywords. Furthermore, abstract was read and articles were selected for future 
exploration. Furthermore, books, articles and conference papers were provided from 
supervisor Lööw and the Human Work Science department. The theoretical 
framework was adjusted to simply include used theories as the project was formed. 
As mentioned, I have used graphic user interface (GUI) related theories as a 
foundation for theories regarding designing material. These theories are considered 
useful for this master thesis even though the material designed in this project do not 
necessarily have the same area of use. GUI theories have been balanced with theories 
of designing any kind of information containing product. 
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3.4 DATA COLLECTION 
Data can be gathered in many ways. A main concept within data collection is 
whether the information is quantitative or qualitative. Quantitative findings are 
described as “black on white” with objective results. However, a large amount of 
data is needed to be able to generalize the results. Qualitative information, on the 
other hand, is investing and suitable for a project with a smaller scale. Qualitative 
methods strive for understanding and could be considered a good way to start a 
project, to gain an understanding of the situation before investigating very specific 
questions (quantitative) (Bohgard et al., 2015; Wikberg Nilsson et al., 2015). 
Qualitative methods for data collection have dominated this master thesis to get a 
general view on the current- and future state rather than confirming specific 
questions. 
 
3.4.1 Interviews	
In this project, interviews have been used for data collection, mainly for 
understanding the current situation at the G55 department. Due to its ability to adapt 
to respondent answers, semi-structured were considered suitable for this project. The 
property to adjust became useful since I tried to understand the situation and collect 
qualitative data rather than quantitative. Interviews were used in this project since it 
aims to investigate the work environment and identify risks included in the work 
tasks, which need a deeper understanding of the current situation. According to 
Bohgard et al. (2015) and Wikberg Nilsson et al. (2015), interviews are a shifting 
and flexible method for data collection. It aims to “investigate” users’ experiences, 
opinions, attitudes and behavior in certain situations. Furthermore, interviews can 
be used in all stages of a project; in the beginning, to map the current situation and 
later for users to give feedback on concepts. The method perks are mainly its ability 
to adapt to every possible situation, depending on the interviewer’s knowledge and 
selected interview type, and to give detailed information. Semi-structured interviews 
are executed by listing predefined areas with open-ended questions, this type is open 
to modification throughout the interview depending on the interviewee answers. A 
risk with the method is the presence of the interviewer which could affect answers 
during the interview. The method could provide both qualitative and quantities 
information depending on the level of structure in the interview, although, since 
only one person should be interviewed at the time, the answers only reflect this 
persons experience and opinions. (Bohgard et al., 2015; Wikberg Nilsson et al., 
2015).  
 
Traditional interviews only gather one person’s experience and opinions at the time. 
Due to the limitation regarding number of persons involved in the traditional 
interview, an adaption has been conducted to combine perks of interview as a data 
collection method with the perk of including several persons of the method focus 
groups.  Focus groups can be described as a group discussion with predefined 
discussion topics. Like interviews, focus groups can be used in any phase of a project. 
The method encourages the participants to build on to each other’s experiences and 
should give a multifaceted perspective on the topic in matter. Since focus groups 
involve multiple participants, the answers and discussions could give a general idea 
of the situation. The interviewer should be aware of any dominant participants, their 
opinions do not necessarily represent the general opinion in the group. (Bohgard et 
al., 2015; Wikberg Nilsson et al., 2015). Since there are several workgroups, at the 
investigated department, their tasks vary. To manage the different groups, focus 
group inspired interviews have been used as a data collection method when 
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interviewing workers. Focus groups or group interviews can make the data 
collection more efficient, instead of interviewing each person individually. Focus 
group inspired interviews have been conducted when interviewing workers, not 
team leaders or foremen.  
 
Before every interview, rights of the participant and aims of the project were 
explained. The interviewee was informed that he/she could leave the interview at 
any time or refuse to answer. All information has been handled confidentially; this 
was communicated as well as that the interview would be recorded. In total, seven 
interviews were conducted with ten people in total, all recorded. Generally, the 
focus group inspired interviews with workers lasted 45 minutes and interviews with 
foremen and team leaders lasted approximately 15-20 minutes. Structured topics in 
interviews were following: 

1. Work title & experience 
2. Performed safety educations (SSG) 
3. General risks at Aitik 
4. Work tasks and their risks 
5. SSG’s content 
6. Training methods 

All interview questions and topics can be found in appendix A in Swedish. These 
questions were formed based on the topics relevant for this project. When 
interviewing workers, I asked about their work title and experience to understand 
their personal situation. After that, I asked multiple questions about the current safety 
educations and how the SSG educations were experienced compared to other 
educations they had performed to gain understanding regarding feelings towards SSG 
educations. To gather context, I asked about general risks at the Aitik area. Based 
on the preparing interview with each groups team leader (or foreman), I later asked 
about hazards connected to each work task provided by the team leader. To involve 
workers in the development of future educations I asked about information that are 
missed in current safety educations as well as what information new workers need 
to have before starting their employment. Lastly, as a segment of conducted 
interviews, a workshop was performed to discuss training methods. As described by 
Wikberg-Nilsson, Ericson and Törlind (2015) workshops are beneficial when you 
as a researcher tries to understand the situation and what participating workers mean. 
Workshops are used to gather creative potential and explore current problem. As 
mentioned, workshops were conducted during the interviews mainly to discuss 
training methods to investigate opinions and future solutions. Although, in this 
project, the line between interview and workshop became quite thin due to the 
semi-structured interview 
 
3.4.2 Observations	
Observations allows the investigator to investigate the real work actions. 
Observations as a method demands the investigator to either be present at the 
workplace or to observe with monitoring equipment (Bohgard et al., 2015). 
Observation have been performed at all times, just by being there and paying 
attention. In this project, I have performed both plain observations by watching and 
paying attention but also participated observations when performing the SSG 
educations. This was conducted as a part of the mapping stage, to understand the 
content as well trying the computer-based training method.  
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3.4.3 Written	documentation	
Different forms of written documentation have been used in the process of 
understanding and map current and future state. Statistics, introduction drafts, annual 
reports, existing risk assessment and instruction pamphlets are examples of written 
documentations used in this master thesis, see figure 8. Published and public 
documents have been preferred.  These documents have primarily been used to 
understand the current state and for verification of information provided during the 
interviews. 
 

 
Figure 8 Different forms of written documentation 

 
In general, statistics can be used as a foundation to understand and verify the current 
problem and form an assignment description. Statistics can be deepened with work 
environment analysis. Incident reports and historical data can be used to form a 
general description of specific events from the workers’ perspective. Manuals and 
instructions can provide a foundation for task descriptions and analysis (Bohgard et 
al., 2015). In this project, statistics have been used as a confirmation whether a topic 
should be included in the education or not. Mainly used when topics have been 
mentioned but not necessarily problematized or simply for verification of included 
information.  
 
3.4.4 Analysis	and	development	
When analyzing data, desired analyze approach depends on whether the data are 
qualitative or quantitative data. According to Elo and Kyngäs (2008), you can chose 
between an inductive or deductive approach depending on the purpose of the study. 
In situations where there is not enough previously known data or existing 
knowledge are fragmented, an inductive approach is preferred. This is mainly 
suitable for qualitative data. For situations with a lot of data and existing knowledge 
(quantitative), a deductive approach is preferred. The authors describe both 
approaches with three stages; Preparation, organization and reporting. In this project, 
since collected data are qualitative, specific to a case and existing data are considered 
fragmented, an inductive approach is suitable and will be further described below.  
 
First stage of analyzing data are the preparation stage where future analysis object is 
chosen as well as included elements that will be included in the analysis such as; 
silences, sighs, laughers etc. (Elo & Kyngäs, 2008). In this project, the preparation 
phase involved transcription of every recorded interview, this was done rather 
carefully but not each specific word exactly. The importance was to document the 
overall situation with focus on specific work assignment and opinions, not document 
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specific formulations. Laughs and silences were the only non-speaking factors 
included and sentences without closure were removed to keep the transcription as 
clean as possible. The aim with transcriptions was to document answers and 
understand the situation, which made hesitations or reformulations irrelevant 
according to me. Incorrect pronunciations by myself were transcribed as the correct 
word. To only keep answers connected to the interview, work-related discussion 
associated to the work performed were extracted and marked with a comment, when 
interviewing at the work station. After each interview, individual or in groups, my 
overall impression was documented. 
 
Furthermore, the organization stage includes following phases; organization of data, 
open coding, grouping and creation of categorize and abstraction. Examples of 
approaches handling the data are by making notes while reading the text, find 
common themes and creating a general description (Elo & Kyngäs, 2008). In this 
project, the organization sage was the most time-consuming of all three stages. By 
reading each transcript interview question by question, I formulated common 
answers and created groups of similar information connected to each question. I 
wrote notes and summarized this information in a mind map. This mind map 
contained categories with subcategorizes. Categories that do not exist in current 
safety educations were marked in the mind map based on first research question 
“Which risks are not covered by the mandatory SSG educations and why?”. This 
marking was helpful when determining what information should be included in the 
final education to focus on the gap between current safety educations and the reality. 
Even if a category was included in current safety educations, exceptions were made 
if the application in current educations was consider poor either by myself or 
according to workers. The categories created, when analyzing the data from 
interviews, were in some extend synced with the topics of interview questions. 
 
Last stage of analyzing data with an inductive approach are reporting the result. This 
should be done in a clear way to create understanding among the readers. It is 
beneficial to give a context description to motivate the result when presenting the 
result (Elo & Kyngäs, 2008). By giving sources behind each statement during the 
feedback occasion, this project applied Elo and Kyngäs’s (2008) theories on how 
result should be presented. This occasion helped me to adjust the material as 
previously described. Shown in table 1 are sources for the mapping of current 
situation including risk and routines, organization and education. If a source is 
considered extra interesting in any information presented, this is indicated in 
following chapter. Otherwise, table 1 describe sources.  
 
Table 1 Sources of data collection and written documentation 

 INTERVIEWS OBSERVATION WRITTEN DOCUMENTATION 

RISKS & ROUTINES X X X 

ORGANIZATION X X X 

EDUCATIONS X X  



23 
 

4 Current and future state 
This chapter contains a description of current state at the G55 department, the 
mining process and different work assignments. Also, risks and routines are described 
and explained with its context. To connect current state in the physical mine with 
the theme of this master thesis, current educations and training material are presented 
as well as Boliden’s Corporate Identity Manual. Information regarding current state 
are based on interviews, observations and written documentation mentioned in 
previous chapter. This chapter also present future challenges within mining industry 
in general and as well as future of Boliden. The chapter is summarized with an 
analysis of current- and future state towards literature. 
 
 
4.1 AITIK AND CRUSHER & ORE HANDLING SYSTEM 
Aitik (figure 9) is a Boliden mine and the largest open-pit copper mine of Sweden. 
Open-pit mines, as Aitik, define as a surface mine and currently, Aitik have a depth 
of approximately 450 meters. 
 

 
Figure 9 Aitik open-pit copper mine. Photo: Lars deWall 

The Crushing and Ore Handling System (G55) is one of four departments managing 
production and they are responsible for crushing and transportation of the ore. Aitik 
have in total eight departments, where four of these work with administration 
(economy, human resources, project and planning). G55 is one of four departments 
working with mining production (mine, electric, concentrator and crusher and ore 
handling system). There are four different sections at G55; these are maintenance, 
proactive maintenance, production and work environment. Every section has either 
a foreman or a team leader, or both, were the foreman is above the team leader in 
this structure. There is a lot of contractors working at the department from several 
different contractor companies. Below, the different sections are described.  
 
Production – Crusher operator 
Crusher operators make sure the production flows as planned and prevent stocking 
in the crusher. They are stationed in a control room on top of each crusher and can 
control every transporter and machine from each control room. They also perform 
inspections of transporters. They rotate between crushers and work in pairs. 
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Maintenance – Mechanics 
The mechanics’ work assignments vary and every day is different. Examples of work 
assignments are change of rotary and welding.  
 
Proactive maintenance – Technicians 
The technicians make sure that every machine is taken care off to prevent tear. They 
perform routine based maintenance as lubrication of machine parts and transporters.  
 
Work environment – Administrative work to increase safety and health among all 
employees.  
 
Contractors – Mainly maintenance of transportations and crushers. 
Contractors are external personnel working with mainly maintenance of transporters 
and crushers. The contractors are a flexible group and perform similar work 
assignments at different sections or even companies. They perform bigger projects 
than the mechanics, and are mainly performing repetitive work tasks. 
 
G55 are responsible for the ore as it leaves the dumper and until it is tipped off the 
last conveyor into the ore storage as described in the introduction chapter. The area 
has four active crushers today, see figure 10.  
 

 
Figure 10 Map of the Aitik area 

 
The crushers are placed in different levels. KiD1 and KiD2 are located at ground 
level. The last two crushers are named after the depth of their location which means 
that Crusher 165 is at a depth of 165 meters and Crusher 285 at 285 meters. The 
ore is transported by conveyors both underground (dashed) and over ground as 
marked in figure 10 above. Next to each underground conveyor there is a driving 
space for maintenance and inspection. These underground tunnels are called 
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“bandort” in Swedish. During production, it is forbidden to leave the car due to the 
risk of falling rocks. 
 
4.1.1 New	employees	
To have permission to work at the Aitik area, workers need the “SSG Access” license. 
This include both new employees and contractors entering the area. Whenever a 
new employee is hired, responsible personnel at G55 use checklists provided by 
Human Resources as an introduction. After the recruitment process with interviews 
and contracts, new employees get access to the safety educations by email. Each 
employee and contractor must perform the web-based SSG Safety Ticket and SSG 
Entre educations which gives “SSG Access”. These are web-based and starts with a 
slide-show covering information about working at industries in general as well as 
working at Aitik, and finish with a knowledge test. After passing the educations, 
new employees and contractors have access to the industry and are taken care of by 
the team leader. Introduction sessions are made by team leaders and personnel 
themselves. This makes the content vary and each person have their own 
presentation when taking care of new employees. Before working independently, 
new employees get to follow a co-worker around for a couple of weeks.  
 
Aitik have a collaboration with the high school in Gällivare where students can 
choose a Boliden Profile in certain programs. The programs of electric – and energy, 
industrial technical and industrial technology prepares the students to become for 
instance welders or machine operators but could, if the right courses are chosen, also 
be preparing for university. This collaboration aims to recruit young people and 
inspire them to join Boliden when finished educations. 
 
4.1.2 Communication	
Since workers at G55 are spread over the massive mine area, each worker always 
needs a communication radio. The different departments have separated channels to 
be able to communicate with each other within the department and between 
departments. G55 have channel four and all internal communication is done on this 
channel. Since all workers at G55 at some point during the day drive in the mine, 
they need to communicate with the mine department who are driving dumpers and 
other heavy mobile equipment. When communicating with the mine, channel five 
is used. When driving in the mine, it is therefore important to have a working radio 
in the car, to be able to communicate with both the mine department and crusher 
and transportation system department.  
 
Every morning, a meeting for all working parties, including contractors, is held to 
discuss the status at the department. Any accidents, observations or changes in the 
area are brought up and this information is expected to be carried forward to each 
work group. During the feedback occasion, this morning meeting was described as 
an important part when communicating with contractors and external personnel. By 
discussing the past, the present and the future, G55 aim to inform external parties 
about the current state to avoid preventable accidents or misunderstandings. For 
example, if a road will be redrawn, this will be informed during the morning meeting. 
Or if a specific area is extra slippery, this will be informed to prevent people for 
falling. This kind of information is also presented on screens located in G55’s lunch 
room. The contractors do not have access to these screens in their own lunch room, 
neither have they access to add information at the screens.  
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Some crushers should not be entered when the crusher is active. Workers should 
therefore always inform the control room before entering a crusher. The control 
room can manage each fixed machine and transporter in Aitik. Therefore, crusher 
operators need to respect their responsibilities and follow instructions. To start 
machines which they are not responsible could lead to huge accidents for people 
near these machines.  
 
4.1.3 Risks	and	hazards	
In this section, risks connected to the G55 department are explained with a 
description of context and what makes the risk capable of accidents. These risks have 
been used as a foundation when developing the content in the education material. 
This section, as well as the whole current state, are based on the result of data 
collection. The following headings are, to some extent, the result of the 
categorization when analyzing data according to Elo and Kyngäs (2008). The risk 
categorizes described in this section are general risks, environment, traffic and 
underground work. The most reported deviation in G55’s statistics are falling and 
tripping. And to prevent this common risk, concepts such as 5S have been 
introduced at Aitik.  
 
Traffic - During the interviews, traffic was a common subject. Participants expressed 
awareness about the fact that traffic is mentioned in current safety and introduction 
educations (SSG). Despite this, they stated that new employees should be informed 
about the traffic to create a greater level of awareness than today. In the statistics of 
deviations at G55, traffic is 13% of the reported deviations, which represent the third 
most common reported deviation after “other” and “incorrect application of 5S”.  
 
The size of the problem regarding traffic was also shown with observations. Partially 
by driving in the traffic. Personally, I state that it is hard to imagen the size of 
dumpers beforehand, and that new workers must experience it to understand how 
huge they are. But also by talking to workers at the department, the fear and respect 
all the participants have for the traffic. Huge dumpers are mixed with cars. Because 
of the size of the Aitik area and G55’s spread in the mine, workers at the department 
must travel in the traffic daily. This makes traffic a risk category and therefore 
relevant in an introduction education.  
 
Crusher operators work in a control room located on top of each crusher, and 
dumpers drive to the crusher to leave ore. This makes the area around the crushers 
a shared area for both crusher operators (G55) and dumper drivers (G56).  The traffic 
situation is as serious as it is because the mix of vehicles, huge ore dumpers and small 
cars shown in figure 11.  
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Figure 11 Dumpers are transporting ore to nearest crusher. Photo:  Stefan Berg 

Maintenance works along the whole process, in the crushers and along the conveyors, 
which means that they spend a lot of time in the traffic. Since large dumpers are 
mixed with small cars, traffic is considered a risk theme. From the dumper, the driver 
does not see the nearest area. Instructions are that cars should keep a 50-meter 
distance from dumpers and that dumpers always have right of way. To make vehicles 
more visible for dumper drivers, they must be equipped with pennant (4.5 meter off 
the ground) as well as number stickers at the side and at the top of the vehicle. Since 
the open-pit changes every day, roads are re-drawn. This information is delivered 
by email to Boliden’s employees and during the morning meetings for external 
personnel.  
 
Overtaking is allowed if it can be done in a safe way. Before overtaking road 
maintenance vehicles, the vehicle must be called to inform of the planned action. In 
traffic, channel five is used to communicate with other cars as well as with mobile 
mine equipment (dumpers). When parking outside a crusher or other buildings, 
reverse parking should be applied, which means that cars are parked with the front 
of the car facing the departure direction. It is forbidden to drive in the truck area 
(“truckplan” in Swedish) when production is running.  
 
Level of damage (consequences) when a deviation occurs in traffic varies. In a worst-
case scenario, a dumper does not see a car driving near and it and its driver gets 
crushed by the dumper. Neglecting a stop sign or performing dangerous overtaking 
can result in a written warning.  
 
Underground work - Based on interviews, work underground was mentioned as a 
missing topic in current safety education; neither SSG Safety Ticket nor SSG Entre 
cover this topic. Crushed ore from crusher +165 and +285 (located in the open-pit) 
is transported by conveyors underground. Repairs and maintenance of these 
conveyors are performed under ground in a dust filled environment near moving 
machine parts. The Crusher and Ore Handling system (G55) department perform 
work tasks underground daily which makes it odd to ignore this in current 
educations. The environment underground is dark, narrow and filled with dust 
containing silica. The movement of conveyors spreads the dust to the air and all 
workers attending the underground tunnel (“bandort” in Swedish) must wear 
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respiratory protection. Silica dust is transferred in the air by movement of moving 
machine parts, for example wheels or conveyors. Primary instruction to manage this 
harmful environment are to use personal safety equipment, specifically respiratory 
mask where necessary. The system is shown in figure 12 with under – and over 
ground transporters, halls, crushers, rescue chambers and halls. 
 

 
 

Figure 12 Transporters, halls, crushers, rescue chambers and halls. 

 
While the production is running, it is forbidden to leave the car if safeguards are 
missing. Safeguard is an equipment installed to increase safety on conveyors by 
enclosing moving machine parts. In the A-hall, B-hall, O-hall and where there exist 
safeguards, workers have permission to leave the car while the production is running. 
When discussion rules regarding when employees are allowed to leave the car, 
during the feedback occasion, a discussion between the management group and 
participant workers occurred. The workers argued that this information have not 
been given to them and that they worked daily outside the car in places without 
safeguards while producing. Workers mentioned that if this was the case, they had 
to look over the current work routine to be able to perform their daily inspection.  
 
When entering an underground tunnel, pennants attached to cars, must be folded 
down if possible. If this is not possible, pennants should be placed at an assigned 
place. When exiting the tunnel, pennants must be folded back up. If the pennant is 
left at the entrance, new pennants is stacked near the exit. If pennants are left upright 
in the underground tunnel, these can fall of due to the low ceiling height, and the 
car are left without pennant when exiting the tunnel.  
 
Personal keycards must be registered when entering and exiting the underground 
tunnel, to log who is under ground in case of an emergency. If there are several 
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people in the vehicle, all keycards need to be registered, not just the driver. In case 
of an emergency underground, there is rescue chambers located at pump station 420, 
in the A-hall, B-hall and under the intermediate stockpile, shown in figure 12 above. 
In total, there are seven chambers for the G55 department. These rescue chambers 
contain oxygen masks, first aid kits, water and a phone.  
 
4.1.4 Routines	
Similar to previous section, this section present categories from the data analysis. 
This section focus on routines at the G55 department created to prevent accidents 
and damage. Described routines in this section are demanded personal protective 
equipment, cause of action if emergency appear, required firefighting equipment, 
cordon-off, break and lock and personal safety equipment. Since these routines are 
created to prevent accidents and to accomplish united routines, these areas are 
important to include in an education material to train new employees. As mentioned, 
Boliden have a zero-accident vision and following routines are created to fulfill this 
vision long-term. 
 
Within Boliden, there is a Zero-tolerance policy against drugs and alcohol at the 
workplace. This policy means that if a worker would test positive in a random drug 
test, this person would be offered help with his/her drug problem, or if denying this 
help, this person would face a suspension.  
 
To protect workers from physical injuries, personal protective equipment is 
demanded to wear when attending the production area. Depending on the 
conditions at the different areas, the demanded equipment vary. This is 
communicated with signs at the areas. Minimum requirements are shown in figure 
13 in Swedish and listed below:  
 

• Helmet with chin strap 
3 point fixings 

• Eye protection 
Minimum class 1F 

• Upper body (safety clothes) 
Minimum warning class 3 

• Lower body (safety clothes) 
Minimum warning class 1 

• Protective footwear with steel 
or similar toecaps and spiking 
protection 

 
When required following equipment 
are added: 
 

• Eye protection 
Minimum class 1B 

• Ear protection 
• Respiratory protection 
• Escape mask 
• Protective gloves 
• Fall protection 
• Lamp 

Figure 13 Illustration of personal protective equipment 
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• Gas detector 
 
In case of emergency, instructions are following: Save, warn and alarm. The 
instructions define “save” as “save if you do not expose yourself to danger”. Warn 
is described as warning other people that could be harmed by the accident occurred 
to avoid more damage. Alarming is done either on Aitik’s own emergency number 
or by calling 112 and giving the Aitik mine as position. When alarming, the worker 
need to name an alarm point. Aitik’s alarm points are following: 
 

1. Cafeteria 
2. Dumper hall 
3. Intermediate stockpile 
4. Concentrator 
5. Concentrate terminal 

 
Workers need to make sure that emergency service and ambulances are met and 
transported to the spot of the accident. 
 
The department’s re-assembly points are located at the parking lot right next to 
G55’s office and dumper hall. When working in crusher KiD2, the re-assembly point 
is located right outside the crusher at level three and four. Exceptions are made if 
there are maintenance stops or if other bigger projects are conducted at any 
transporter or crusher; if that is the case, temporary reassembly points are located 
closer to the workplace.  
 
Firefighting equipment - Maintenance of transportations/conveyors and crushers 
involves work with heat and sparks outside of adapted halls. ”Heta arbeten” (trans. 
Heat including jobs) is a course, to educate personnel and contractors about working 
with heat in places where the surrounding can take harm when performing these 
kinds of work tasks. At the G55 department, “Heta arbeten” is required to work 
with heat in these non-adapted areas. All workers performing any kind of heat 
including work need to follow Aitik’s own rules regarding firefighting equipment 
when performing these tasks. If there is a fireplug located at the area where the work 
will be performed, workers need to bring two fire-extinguishers. It there is no 
fireplug at the area, workers need to bring four fire-extinguishers. Between workers, 
two fire-extinguishers are called one set, which means that two sets to be included 
when fireplug is missing.  
 
Cordon - Due to work being performed at different levels, the risk of being hit by 
falling objects is significant. In today’s education, there is an example of falling 
objects and its dependence of the height from which it falls. To prevent accident 
caused by falling objects, personal safety equipment must be used, in this case – a 
helmet. Routines of how to cordon-off areas are important when preventing such 
accidents. When repairs and renovations are carried out, situations are created in 
which people can be exposed to risks and hazards. It is therefore important to cordon 
off areas that could be hazardous for attendants. Work at different levels contribute 
to unsafe areas and is an important situation where cordoning off is crucial. Material 
and equipment for cordoning are placed in safety containers nearby each crusher. It 
is forbidden to enter cordoned-off areas as well as move or change the cordoning 
done by another person. If either of these are done, it can contribute to a written 



31 
 

warning. Each cordon needs to be marked with name and phone number of the 
responsible person as well as the reason of the cordon.  
 
Break and lock - In today’s education, break and lock is called safe stops and are 
described as a method to prevent energies from hurting its surrounding. Although, 
the description is missing actual instructions and this is requested in a future 
instruction education by workers, team leaders and the management. Based on the 
interviews, workers are aware that break and lock are mentioned in current 
introduction education (SSG safety ticket) but they experience that it misses concrete 
instructions. Statistics show that under the tag “other” (23% of reported deviations), 
8 of 114 deviations regard break and lock. All workers are in some point in contact 
with the routine of break and lock, and during interviews, it was mentioned as the 
most important thing to know as a new employee.  
 

 
Figure 14 Work performed next to moving machine parts. Photo: Stefan Berg 

Maintenance – Performing break and lock and work in contact with machines in 
which should be broke and locked (see figure 14). 
 
Production – Controls if the lock has been done successfully. Since every conveyor 
and fixed machine can be controlled from the control room, they play a big part in 
the break and lock routine. If maintenance workers or contractors would have 
ignored the break and lock routine, the crusher operators could start machine in 
which there is human presence. Moving machine parts can contribute to crushing 
accidents if people are in contact with these. Due to the size of the area, work 
assignment are performed spread over the area. Break and lock have a crucial part in 
the safety work for those who work in the production with maintenance and repairs. 
In a scenario where maintenance is performed at various parts of a conveyor, break 
and lock are crucial. For instance, if maintenance would be performed at the 
beginning of the conveyor by Boliden’s employees. These are about to perform a 
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routine maintenance and since they estimate that the work will go fast, they ignore 
the beak and lock routine. The workers struggle to finish and during this time, 
contractors have a work assignment at the transporters end. To be able to start their 
work they will need to move the conveyor one meter to reach the problem area. 
Contractors start the conveyor unknown about the maintenance work at the 
beginning of the conveyor and people get hurt by hard machine parts. This kind of 
situation could end in serious accidents or even death. This is a scenario that is made 
up by myself to describe how a real situation could look like. To avoid accidents 
like described, it is important to have routines like break and lock to manage the 
risks of working in an industry like Aitik. 
 
It is important to have knowledge about the system before a break and lock process 
begins. Which is based on the importance of shutting the right energy source down. 
When the sources are locked down, workers must contact crusher operators to make 
sure that the right sources have been powered down. When they get an OK from 
the operators, they lock the energy switch with a personal lock and perform the 
given assignment at the workplace. When the assigned project is completed, the 
workers unlock their lock. If a lock remains after the performed assignment, the 
responsible worker needs to contact the person whose lock it is. A lock should never 
be cut if the person in question has not been contacted. A remaining lock could 
mean that the person in question has trouble finishing a task, or the person could 
just have forgotten. In any case, a lock should never be cut if there is a possibility 
that there is one person still working near the machine. The consequences could be 
deadly if a machine is started during a maintenance work.  
 
For contractor companies, violations of any routines can contribute to suspensions 
including the whole company.  
 
 
4.2 CURRENT SSG EDUCATIONS 
A description of current safety education has been included in this master thesis as a 
part of the of current state. This section aim to describe the construction of current 
safety education and furthermore opinions and thoughts on training methods based 
on interviews.  
 
4.2.1 The	educations	
Every person entering the area with the aim to work must perform “SSG Safety 
Ticket” and “SSG Entre (Boliden Aitik)” before doing this. These educations are 
computer-based and often performed at home outside of working hours. A new 
employee or contractor get an email with a link to this education before their first 
day at Aitik. Each education starts with an introducing slide-show with information 
and is finished with a knowledge test. The slide-shown contains a weighty amount 
of text which is often written in body text, not bullet-points. The test gives 
alternatives to each question (multiple-choice questions) and the participant is 
allowed to have a few incorrect answers. To maintain access, SSG educations must 
be repeated every third year. 
 
SSG Safety Ticket is a basic course used in many industries. It allows workers to 
work at different industries with the same education, which is especially useful for 
contractors. The general safety education slides have a headline, a text box (written 
in a sans serif font) and often an associated picture or illustration. In some cases, there 
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is an example of a specific situation; to access this, one needs to click the link. There 
is an audio tool for those who prefer listening over reading, and the course 
participant performs the education in their own pace. To pass, participants need 24 
correct answers of 30 in total. 
 
SSG Entre (Boliden Aitik) is a safety education customized for the Aitik mine. It 
includes hazards and routines when working at Aitik. The general slide has a headline, 
a text box (written in a serif font) and often an associated picture. Important 
information is written in bold. There is no audio tool for this education. To pass, 16 
correct answers of 20 in total are needed. 
 
This means that if a new employee or contractor get exactly 24 and 16 correct 
answers in each education, they still lack 20% of the knowledge included in SSG. 
After passing the education, incorrect answers are summarized. These can be shut 
down without confirming that the new workers have taken part of the correct 
answers. This is a disadvantage when it comes to application of the education since 
the incorrect answers won’t be corrected and therefore, a knowledge gap is formed.     
 
4.2.2 Boliden’s	thoughts	on	the	educations	
Team leaders and workers interviewed at the G55 department state that the 
educations are crucial in the work towards safer work environments. The Swedish 
expression “Det är A och O” (meaning, roughly, “It’s absolutely crucial”) was 
mentioned during several interviews. But they also stated concerns about the current 
education: the existence of cheating, that it is too general and that current knowledge 
tests only need logical thinking. When discussing safety and health with a work 
environment coordinator at Boliden. More sceptic view on educations and express 
interest regarding what they have avoided with educations. The work environment 
coordinator presented a new SSG education described in the future section (4.4.2).  
 
When discussing training methods, generally, more engaging methods were more 
likeable within workers at the department. In general, practical exercises, were 
preferred due to the learning efficiency within the workers. They stated that 
computer-based educations like SSG misses practical exercises and are considered as 
a formal access rather than an occasion that provides essential knowledge. Lectures 
as a training method was preferred but all workers expressed concerns regarding the 
person holding the lecture. They stated that the level of preference is depending on 
the lecturer. Which makes the method rather unreliable depending on the person 
holding the lecture.  
 
Generally, among workers and team leaders, current safety education SSG Entre and 
SSG Safety Ticket are considered boring and in some cases unnecessary. The workers 
were sceptic to the education and its content. SSG should be performed every three 
years and both workers and team leaders expressed experience regarding cheating. 
This does not exist specific at Boliden, but by rumors and previous employments 
when working for other companies and industries. The interviewed expressed both 
knowledge about individual cheating and organizational cheating where team leaders 
performed workers SSG educations. Furthermore, they were very clear that this 
problem does not necessarily exist at Boliden but often at minor companies with 
greater time pressure and less routines. To investigate the ability to cheat, I googled 
the phrase “SSG Entre Facit” (roughly, “SSG Entre answers”) which immediately 
gave me all the answers to the test. This supports the statement that it is easy to cheat, 
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especially since the education is done at home. The education has no verification of 
identity, meaning that anyone can perform each other’s SSG educations – both new 
workers and when current workers are updating SSG Access.  
 
 
4.3 BOLIDEN’S CORPORATE IDENTITY MANUAL 
Since this master thesis have the objective to deliver an educational material for the 
G55 department, at Boliden, their corporate identity manual is presented in this 
section as a foundation when designing the material. This manual has been 
interpreted in the material to make it my own but at the same time reflect Boliden 
as a company. This section is relevant since today’s templets in PowerPoint internal 
at Boliden does not apply these “design rules”. Logotype, colors and font are shown 
in figure 15. 
 
 
 

 
Figure 15 Boliden's Corporate Identity Manual 

 
Rules regarding how to use logo, colors and font are described at Boliden’s website 
and follows: 
 
Logotype - Boliden’s logo may not be used with other pictures. Additionally, it 
cannot be changed in any way and should be placed on a white background. When 
printing in black and white, a black logo is used on white and light backgrounds and 
a white logo is used on dark backgrounds.  
 
Colors - Colors are used to enhance Boliden as a brand. Corporate colors are used 
for recognition and security. In contact with external parties, the corporate colors 
are used, which are a dark blue and a light blue. Complementary colors aim to 
emphasize, strengthen and produce harmony with the corporate colors. They are 
often used in titles, as background coloring or in colored diagrams. Complementary 
colors may not replace the blue in the Boliden Logo. Complementarity colors are 
green, yellow, burgundy, dark blue, light blue, three shades of grey and purple seen 
in the figure above.  
 
Font - Eurostile is used in shorter texts, headings, introductory paragraphs, sub-
headings and captions. In some cases, Eurostile can be used in shorter body texts. It 
exists in styles regular, Demibold and bold. If Eurostile does not exist, Arial should 
be used instead but may not be printed. When printing material, Garamond is best 
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used in body texts but also as headings, sub-headings, introductory texts. It is 
available in styles regular, semi-bold and bold as well as italic for each one of them. 
Times New Roman should be used if Garamond do not exist. According to the 
manual, Arial should be used in PowerPoint presentation. The actual font in 
Boliden’s templets are Arial as a heading and Georgia as body text. The corporate 
identity is not applied in current material at Aitik. In this project, the correct identity 
will be applied. 
 
 
4.4 DESCRIPTION OF FUTURE MINING 
This section is a description of the mining industry’s future as well as the future for 
Boliden. The future of mining industry description is mainly based on one book and 
discusses future challenges for the Swedish mining industry. This section is included 
due to the fourth research question and therefore, a foundation for discussion when 
the education material is done. 
 
4.4.1 Future	of	the	mining	industry	
According to Lööw, Johansson, Andersson, and Johansson (2018), there is an 
increasing level of education among employees working in the mines. Although, 
they express concern and identify the modification of work assignments in the 
industry. Furthermore, they state that the group of people working with technology 
and natural science specialists are growing. They also mention that contractors play 
a greater role in today´s mine, which is disregarded in the statistics in which they 
discuss. 
 
According to the authors, to compete with other mining companies internationally, 
the Swedish mining industry must further rationalize and that demands new 
technology and new organizational structures. Mines are often located far away from 
the larger societies and that makes it hard to find skilled personnel. The authors 
investigate how mines can transform to an attractive workplace to be able to recruit 
new workers. Still with the new technology and changed conditions in mining 
comes new problems and challenges. The authors list the following 14 points on 
trends that will, or already are, affecting the industry:  
 

1. With increased demands from the world, Swedish mining companies might 
get involved in international competition and have to produce at competitive 
costs.  

2. The most readily available ore has already been found. New technologies 
and improved processes can make previous non-interesting areas interesting, 
located deep underground or under water.  

3. With a greater depth, stability issues increase and more complex rescue 
routine becomes necessary.  

4. Mechanical rock fragmentation opens possibilities for automation.  
5. With global warming and the goal to reduce environmental impact, mining 

companies must modify their energy efficiency. 
6. Increased focus on waste management and making sure to restore the 

surroundings when a mine is shut down.  
7. The mining industry has a social responsibility to make sure that the society 

will function even after a mine is shut down.  
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8. Health and safety will become a challenge for the global mining industry. To 
place personnel far away from the hazards is an actual topic right now. 
Automation seems to be fueled by the health and safety question.  

9. Lack of skilled personnel due to the mines’ locations and its macho culture.  
10. Making sure that industry 4.0 and the digitalization will solve more problems 

than it will create.  
11. VR and other technology tools can challenge the social interaction between 

humans. In educations, this technology could be used to train dangerous 
work tasks and situations that occur rarely. 

12. With the possibility to work wherever in the world, new professional roles 
are created and personnel must collaborate with people all over the world in 
production centers. This demands new skills but also challenge the personal 
contact needed when performing occupational educations.  

13. New technology creates new types of work and the traditional knowledge 
are no longer as important as before. This challenge the current macho 
culture and new cultures are created which could be beneficial when 
working towards less gender segregation and macho culture.  

14. With the new types of work, less personnel will be needed. The organization 
will be flatter and characterized by learning and multi-skilled workers. 

 
Bäckblom, Forsberg, Haugen, Johansson, Naartijärvi and Öhlander (2010) writes 
about the Mine of The Future and explain the different predictions on how the 
mine will look like in the future. According to the authors, mines will have only 
one control room located over ground where every process can be controlled and 
monitored. Together with automation, there will be the possibility of no humans in 
the production areas (zero-entry) and hopefully fulfill a zero-accident vision. This 
zero-entry mine would need relevant education and training, rules and good 
application due to remote control and automation. 
 
In general, thanks to new technology, these trends enable changes regarding the 
work conditions in Swedish mines. The work will be executed over ground which 
will change the training content when risks goes from physical hazards to 
organizational hazards. The new technology will change competence demands and 
a higher degree of education levels are seen today and expected in the future with 
new work tasks demanding new competence. Point nine and fourteen are close 
connected to this master thesis and would benefit from a closer collaboration with 
high schools (gymnasium).  
 
Beyond these trends, there is an ongoing project at Luleå University of Technology 
in collaboration with Boliden and Björka Mineral that could be the start of a fifteenth 
trend. In today’s industry, production of copper, zinc, gold and silver is completely 
separated from the production of industry mineral. Jansson’s (2019) research 
investigate the possibilities of gathering actors with different products in existing 
mines to prolong the lifespan of the mine. In which could affect future mining and 
their trainings.  
 
4.4.2 Future	of	Boliden	
Boliden are in the process of making a new education provided by SSG called SSG 
Mine Group (Gruvstaberna in Swedish). This new education aims to create a basic 
package with educations including information for the different mines within 
Boliden and have additional educations with local variants. It is under development 
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and includes themes like general rules, risk management, equipment and emergency. 
This education is complementary and current SSG educations and “SSG Safety 
Ticket” and “SSG Entre (Aitik)” will remain.  
 
SSG have recent developed an app, SSG On Site, that workers in industries like 
Boliden can use with any smartphone. This app contains information about each 
organization and local instructions. This app can be used as a communication tool, 
when informing workers about current state. SSG On Site contains safety 
information, news, maps, important phone numbers and contacts. It makes it 
possible for industries to communicate with their workers quickly. It is formed to 
manage all information in one place and therefore improve safety. This app has the 
feature to change location which is suitable for contractors who travels between 
different organizations. According to Boliden, this app will eventually be 
implemented in their mines. Compared with the SSG educations that take 6 weeks 
to change, Boliden claim that the app would enable communication directly with 
their employees since Boliden control the information in the app in real time. This 
could be a tool to strengthen collaboration with contractors on site, to educate and 
inform daily. 
 
The future of Boliden as an organization have autonomous mines ahead. With a 
high degree of autonomous equipment, a higher productivity could be reached. In 
today’s productivity, they see a dip in production volume when changing personnel 
and during breaks. They claim that with automation and digitalization, they can gain 
10-20%. Boliden sees digitalization as a way to improve safety. They state the 
possibility to remove workers from high risk areas, which is considered important 
when working with remote controlled machines. 5G open the possibility for 
position systems which are implemented in some of Boliden’s mines, not at Aitik. 
 
 
4.5  ANALYSIS OF CURRENT- AND FUTURE STATE  
In this section, current state is analyzed towards theories. Also, the development of 
the final education material is discussed in this section and further presented in 
following chapter.  
 
4.5.1 Current	state	and	developed	material	
SSG is used as a general education for the industry, and is the same for all. This is 
convenient when using contractors. The mining industry have areas beyond the 
classic industry such as underground work and the inconstant work environment. 
This makes SSG Safety Ticket (general industry) in some way insignificant. Specific 
information about re-assembly points, rescue chambers etc. specific for the G55 
department does not exist in current safety educations. If this was included in “SSG 
Entre”, it would need to cover ALL departments’ re-assembly points and rescue 
chambers. It is therefore not unexpected that SSG educations does not cover this 
area. Although, this information should be available through SSG, it does not need 
to be a part of the mandatory material.  
 
The problems with current SSG educations are not necessary the method web-based 
education itself. As Johnson and Rubin (2011) and Williams and Zahed, (1996) 
mention, computer-based educations have advantages like flexibility in time and 
location as well as allowing the participant to perform the education in his/hers own 
pace. Web-based educations like the ones provided by SSG are beneficial for 
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companies, due to its low cost, when performing them at home out of working 
hours (Wilkins, 2011). Participants chose the pace themselves and if computer-based 
interactive educations are applied in the right way, the participant can master 
material before new material are presented. Although, this are not applied in current 
education due to its order; current education (SSG) have all information gathered in 
the beginning and ends with a knowledge test. In Johnson and Rubin's (2011) 
statement of how these educations should present material, the knowledge test 
should be spread into the education. Which means that firstly, information is 
presented, followed by a knowledge test and when mastering this, new information 
is provided and tested and so on. Without this aspect, computer-based education 
can be seen as an electric page turner according to Johnson and Rubin (2011). 
 
With that said, computer-based education does not come without problems. The 
educations are considered boring and misses a lot according to the workers at G55 
and several of the involved persons. Changes in local education can take up to six 
weeks to fix, in that aspect, the education rather lacks flexibility. The web-based 
education method and its content misses practical training and it seems to be the 
method’s biggest weakness according to employees at G55. Compared with safety 
educations like “Heat including jobs” (Heta arbeten) and “Heavy lifting” (Tunga 
lyft), the SSG educations have no practical phases compared to previous mentioned 
educations. It does not necessarily mean that fire underground during training should 
be implemented to educate new contractors and employees. It simply means that 
participants should be activated during the training to make them apply information 
into real situations – therefore the implementation recommendation of activating 
participants. 
 
In general, SSG Entre and Safety Ticket do not provide workers a deeper 
understanding, concrete instructions on performing work tasks or local routines such 
as; break and lock, cordon-off, firefighting equipment; and information about 
Boliden as a company and context. By adding context to a specific risk, the learning 
ability could increase thanks to Danielsson's (2013) theory about the positive impact 
already existing knowledge have on learning ability. By enhancing context of each 
risk, the ability to learn increase as well as knowledge of the underlying reasons of 
the advantages of working safe and according to routines. All areas (besides one) are 
in some degree mentioned in current SSG educations. Due to Aitik’s classification 
as an open-pit mine, the underground work performed at Aitik is not covered in 
current SSG educations. This lack of information in current educations can be 
related with System-as-cause described by Brown, Willis and Prussia (2000) and 
Khanzode, Maiti and Ray (2012). As mentioned, they claim that accidents can be 
caused by poorly designed systems, in this case, the existing safety educations. The 
underground work is especially topical for G55 since they perform maintenance 
work and inspections of conveyors, of which are partially located underground. Both 
employees and contractors perform these kinds of work tasks. 
 
Another disadvantage with current education is its application. Due to the amount 
of text in SSG education, it is not always that the education misses information but 
rather embed important information in a body of text. Danielsson (2013) and J. 
Johnson (2014) writes about the unnatural reading and about enhancing important 
information. I like the idea of SSG, but I am not convinced by its application. 
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Today, the computer based training, are performed at home which means that there 
is no one to ask if uncertainties are occurred due to the method’s lack of personal 
contact (Wilkins, 2011).The problem with cheating is that educations is not 
performed and both organizational and individual cheating have been mentioned 
during this project. Additional, workers can pass the knowledge test with 20% 
incorrect answers, which means that workers from the beginning can have a 
knowledge gap within the work force. Lack of knowledge and shortfalls within 
training could lead to accidents by causing human errors according to Simpson, 
Horberry and Joy (2009). Johnson and Rubin (2011) mention the risk of computer 
based training becoming an electronic page turner, this is, according to myself, the 
most accurate description of today’s SSG educations. The current application of SSG 
and computer based training does not take advantage of the method’s benefits and 
the information could have been read from a book. The most important benefit with 
computer based training in this project is the possibility to perform the education in 
the participant’s own pace (D. A. Johnson & Rubin, 2011; Wilkins, 2011; Williams 
& Zahed, 1996). 
 
In this project, current safety educations stand and this thesis involve development 
of a supplement rather than adjusting current training material. Lecture as a training 
method have been decided to complement current computer based training. Due to 
its ability to offer personal contact and therefore have someone to ask if questions 
arise. Since lectures enable personal contact, the method complements today’s 
computer-based SSG education which misses this (Wilkins, 2011). “Reading is 
unnatural” as Danielsson (2013) and Johnson (2014) claim, makes the lecture suitable 
since it is based on having a person presenting relevant information. It allows several 
participants which comes in handy when introducing summer interns or new 
contractor companies. If the lecture is performed in a group, the personal contact 
with each individual decrease. If a new worker is hired individually, the lecture 
method allows the training to shift to a one-on-one training method which 
according to Johnson and Rubin (2011) is the most efficient method since the 
personal contact increases. Based on levels of engagement described by Burke et al. 
(2006, 2011), one-on-one training can vary in level of engagement. This depends 
on the employment routine. If the introduction includes training methods like 
reading textbooks, the one-on-one training can be classified as a level one according 
to description of levels. However, does the employment routine includes hands-on 
demonstrations and discussions, the one-on-one training method reach a level three 
in engagement. The lecture material is flexible in this matter due to the 
independence of the number of participants. The same education can be used when 
one new employee is hired (one-on-one) as well as when introducing a new 
contractor company where the education is executed in group (lecture). The ability 
to use the same training material regardless of number of participants can be utilized 
when hiring summer personnel which makes the material useful in many different 
situations. Lectures are according to Johnson and Rubin (2011) most efficient for 
average people or students, not necessarily the common worker, which can have its 
foundation in the feature of not be able to manage the pace themselves. This is a 
disadvantage with a lecture-based education if the students are slow learners. This 
makes it important for the lecturer to be aware of the participants’ involvement 
during the training session, if they understand or if certain topics should be explained 
slower. However, if the education level increases as Lööw, Johansson, Andersson, 
and Johansson (2018) claim, this might not be a problem in the future.  
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PowerPoint is currently used for information sessions at the G55 department when 
introducing new workers. Therefore, chosen software for making the educational 
material is PowerPoint. The software was chosen due to the flexibility of adjustments. 
Since the software is already used at the department, it enables adjustments by the 
department themselves as well as enables personal contact with new employees. A 
pamphlet has been designed as a repetition of the presentation material. According 
to Johnson and Rubin (2011), it is hard to confirm that information from books and 
manuals have been received. This aspect is avoided thanks to the fact that it is a 
repetition rather than the whole presentation material printed. The pamphlet 
therefore has limited information and works like a support rather than containing 
each specific detail from the presentation. To increase usability of the material 
designed, the pamphlet is adapted to Aitik as an organization rather than the G55 
department. The presentation should never be replaced with the pamphlet.  
 
By explaining the foundation of risks and the importance of following routines, I 
hope to follow Danielsson's (2013) argument about meaningful context and the 
positive effects on memory storage – rather than just present routines. Additional, 
the information is divided on several slides although the topic is the same, this due 
to the notion of chunking and positive impact on memory storage (Danielsson, 
2013). For example, instead of presenting all information about underground work 
routines at the same time, the introduction material covers one area at the time. 
Firstly, general instructions such as safety equipment and when allowed to leave the 
car. Then, the placement of rescue chambers, in words and marked at a map. The 
content of rescue champers and a picture of a chamber follows. Lastly, two slides 
about entering and exiting an underground tunnel. Positive formulations were used 
to make the information easier to interpret by the observer Danielsson (2013). For 
example, instead of writing “Do not leave the car”, the same content is formulated 
as “Stay in the car”.  By using relative simple words and sentences, it becomes easier 
for the observer to interpret the information as well as enhance the interaction 
between human and system, which could prevent accidents from occurring due to 
failure in Human-System Interaction (Brown et al., 2000; Khanzode et al., 2012). 
Other theories applied in the designed introduction material are limited use of text 
(replaced by pictures). 
 
To gain consistency and structure, templates have been formed to keep placement 
of placeholders (Danielsson, 2013; J. Johnson, 2014). This makes headings, 
navigation, department name and Boliden’s logo located at the same position at all 
slides, which supports consistency. This makes the structure better in a way since the 
visual hierarchy always is the same. Colors have been used to enhance important 
information, mainly in pictures (Danielsson, 2013; J. Johnson, 2014).The templates 
make it easier to add new information when developing the material at the 
department after delivery. It makes the material look consistent independent of the 
person adding information. The choice of designing my own templet when there is 
an existing provided by Boliden lie in the fact that current templets do not fulfill 
Boliden’s Corporate Identity Manual.  
 
It is important to activate participants in the supplement developed due to the lack 
of this in current web-based educations (Wilkins, 2011). Discussion sessions 
(scenarios) in the end of the introduction material are consider a supplement to this 
problem, which is discussed by Burke et al. (2006). Workers at the G55 department 
prefer more engaging training methods; they would like some kind of tour of the 
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area when introducing new workers. A tour in the employment routine could be 
incorporated as well to increase understanding of the overall organization. The 
workers were positive to both videos, pictures and lectures but stated that the later 
depends on the lecturer. By activating participants with a discussion scenarios, 
knowledge gaps can be detected and corrected by the lecturer. Also, by activating 
participants, the method can gain in level of engagement which according to Burke 
et al. (2011, 2006) should increase learning.   
 
4.5.2 Future	of	training	methods	
New technology brings new challenges, specifically new work environments. If the 
human is transferred away from the mine, the risks will change due to the distance 
between human and current risks. With personnel located in different parts of the 
world (Lööw et al., 2018), the “personal contact” will shift. According to Boliden 
themselves, future safety education will focus on psychosocial questions instead of 
life threating physical risks. Future safety educations will therefore have a softer 
approach, with topics like motivation, well-being and comforts.  
 
With higher education levels and the prediction of multi-skilled personnel (Lööw et 
al. 2018; Bäckblom et al. 2010), the form of training may change. Currently, Aitik 
have a collaboration with the high school in Gällivare; this kind of collaboration is 
a good example of how education and competence demands can be transformed. I 
would argue that if companies collaborated with schools, the included content in 
their high school education could be adapted to the competence wanted in the 
companies. Especially in the case between Aitik and Gällivare’s high school, where 
students can choose a Boliden Profile. When improving these educations, safety 
educations such as SSG can be performed in school and awareness and knowledge 
regarding safety can be included before even start working at Boliden. Maybe, 
motivation of performing SSG educations could gain if students got course credits 
like any other school-related course.  
 
According to the eleventh trend described by Lööw et al. (2018), VR could be a 
beneficial tool in future mining training. If VR can be counted as a highly engaging 
method due to Burke et al. (2011) to experience high hazardous situations. Can still 
the dread factor gain the effectiveness? Or is it enough to know that you as a trainee 
cannot be harmed to make the method less effective? 
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5  Educational material 
The development of the educational material resulted in three parts. Firstly, the 
educational material as a PowerPoint presentation (lecture). This material contains 
information that is missed in current SSG educations and designed for new 
employees and contractors entering Aitik and the G55 department. Secondly, a 
pamphlet has been designed as a tool to increase frequency of training. Lastly, 
recommendations specific to the education material, how this should be used and 
important aspects that should be considered when implementing this material.   
 
 
5.1 LECTURE MATERIAL 
The education material has resulted in mainly a lecture material in the software 
PowerPoint. The material is a visual complement to the lecturer’s oral information. 
This material will be used when introducing new workers; new employees and 
contractors. It is presented by the person responsible for new workers at the G55 
department. It contains information about specific risks at the department as well as 
proactive routines to manage these risks. In this project, the education material is 
written in Swedish but should be translated to English during the implementation 
due to existing diversity within the company. 
 
The material depends on the person holding the lecture. Conditions for the material 
to work are: 

1. To have the font Eurostile 
2. Use the template if adding slides 

 
The PowerPoint material contain limited amount of text and a greater amount of 
illustrations. For easier interpretation, positive formulations have been implemented 
(Danielsson, 2013). Example of this are shown in figure 16. 
 

 
Figure 16 Example of positive formulations (in Swedish) 

Instead of writing “Do not leave the car”, the expression “Stay in the car” have been 
applied (Danielsson, 2013; J. Johnson, 2014). To activate participants during the 
lecture session, discussion scenarios have been applied at the end of the lecture. A 
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case is presented and participants discuss factors that can lead to an accident, to gain 
understanding of the complexity of safety knowledge. The discussion session also 
makes it possible for lecturer to detect knowledge gaps and correct these (Wilkins, 
2011). 
 
5.1.1 Design	
A template has been developed to keep a consistent appearance; placement of 
heading, sub-heading, logotype, department name and navigation are the same in all 
slides. This feature makes information user-friendly and easier for participants to 
interpret and find wanted information. By using templets, slides can be added or 
removed by various people without losing consistency (J. Johnson, 2014). Two 
different layouts have been designed to offer several constellations. First one offering 
both text and picture placeholder, and one with an oblong placeholder for either 
picture or text, both shown in figure 17. To fulfill the corporate identity manual, 
Eurostile has been used as font and Boliden’s blues as colors. As a complement color, 
orange/yellow have been used to enhance important elements. The other colors 
applied in the presentation are modifications on the colors provided by Boliden. 
These modifications are done to make each color dark enough to make a good 
contrast against the white text.  
 

 
Figure 17 Templates 

 
Placement of heading are based on the feedback during the half-time presentation. 
(See appendix B for templates presented during half-time presentation and given 
feedback). Feedback that the sub-heading was hard to read, led to a broadening of 
the dark area behind the sub-heading to make it clearer.  
 
The textbox is placed under the heading to follow the same vertical line as the 
heading and sub-heading and due to the closeness principle (Danielsson, 2013; 
Osvalder & Ulfvengren, 2015). The department name is placed at the bottom right 
corner and logo at the top right corner. These placements were shown to be 
preferred by workers at G55 during the half-time presentation. 
 
The first navigation system where containing every heading of the sections but got 
scrapped as I judged the information overwhelming. Instead of naming each part of 
the education on each slide, information regarding each part is shown as numbers. 
The aim with the navigation is to inform participants on status rather on what subject 
is covered next. I decided to keep the slide clean and eliminate unnecessary details, 
but still provide information on the status.  
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When observing Boliden’s Corporate Identity Manual and how this is used, it 
appears that this manual was not used when working with presentations. By 
gathering inspiration from other publications from Boliden, such as their annual 
report, element used in this publication were picked out and used as inspiration 
when creating the new templet for the G55 department.  
 
5.1.2 Content	
The mapping of current routines and situations are used as the foundation of 
included content. Examples of aspects that were mentioned a lot were traffic, heavy 
lifting and uses of personal safety equipment. To focus on the gap between reality 
and existing educations, a mind-map was formed and aspects that do not appear in 
current educations were marked as described in chapter 3.4.4. Shown in figure 18 is 
a reduced version of the mind map with subcategories extracted. 
 

 
Figure 18 A simplified mind map with categories 

The marked aspects in this phase were: Work underground, communication, 
instructions on how to perform break and lock, and specific information regarding 
routines on where you can and cannot drive with a car. These categories were 
described with background information and data collection source, why the situation 
affect the personnel at G55 and what instructions exist to manage and handle these. 
In reality, the mind map was more extended and each category had further 
comments, an example of this is illustrated in figure 19. 
 
 

 
Figure 19 Example of how each category was described in the original mind map 

At the feedback occasion, planned content of the education was presented to 
workers and management at G55, and feedback was given. Expressions such as using 
“energy source” instead of “machine” when talking about break and lock were 
commented on, as well as clarity in what instructions exist when it comes to 
firefighting equipment when performing maintenance work in the production. 
There were some discussions during the feedback occasion, mainly regarding the 
underground work routines. These discussions involved concerns regarding the lack 
of knowledge when it comes to specific routines underground; when respiratory 
protection needs to be used, for example, or when workers are allowed to leave the 
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car in an underground tunnel. After the feedback occasion, content was adjusted 
accordingly. The overall feedback was positive and encouraging. It mostly confirmed 
that the mapping was accurate. Changes were mostly small adjustments in 
formulations to make information completely accurate and clear.  
 
The adjusted content was merged with the design and a draft were formed. This 
draft was sent to two workers who had participated during all phases, from interviews, 
feedback and now more detailed feedback. The draft was sent by email and they sent 
back feedback regarding misspellings and one adjusted map on placement of a 
conveyor. The workers expressed that there was a lack of information about personal 
safety equipment and provided an informative picture on required equipment. They 
also said where in the presentation they thought it should appear. These changes 
were adjusted and included in the final education. 
 
5.1.3 Final	education	
The following areas are covered in the education. Some are already mentioned in 
the current SSG educations but statements from workers, team leaders and other 
involved personnel show that this is not enough. Presented below are the included 
topics and examples of applied theories, the whole presentation material is available 
in Appendix C.  
 
Agenda - To inform the observer on what the education in question will include 
and what to expect. Each topic is numbered to connect to the navigation system 
later in the education.  
 
Boliden - Information about Boliden, their attitude towards safety, corporate vision 
and mission as well as their strategy to evolve as a company. Information about 
Boliden are included to develop a feeling of belonging. And the fact that it is all 
workers’ responsibility to work against the same goal. Short information about Aitik 
is also presented and what they produce to gain understanding of the reason of why 
the participant are there and understand his/her part of the process. One slide covers 
Aitik, the process and the area in two different pictures (see figure 20). 
 

 
Figure 20 Example - Aitik 
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The process picture has the crusher and transportation system marked in 
orange/yellow to inform where the worker will work in relationship to other 
operations at Aitik. The area map is included to give information about the area, 
with crushers, transportations, the open-pit and buildings drawn in.  
 
To understand the organizational structure, two slides show the departments and 
one explains the departments at the crusher and transportation system department. 
Crusher and transportation is marked to inform the observer where in the structure 
he/she is included.  
 
Routines - Routines covered in the educations are; course of actions in case of 
emergency, phone numbers, firefighting equipment, cordon-off routine and 
communication. These routines are included to inform new workers of current 
work routines at the G55 department.  
 
If an emergency is occurred, workers should save, warn and alarm as described in 
the current – and future state chapter. This theme is covered in written 
documentation and important to inform new workers. Important phone numbers as 
well as alarm points are included to provide new workers with these if an emergency 
or accident arise. To inform observers where the departments re-assembly points are, 
these are presented in the education with a map and written description. The 
standard symbol of assembly points has been used to trigger recognition.  
 
Firefighting equipment when performing “heat including jobs” (heta arbeten) was a 
common discussion during feedback sessions. To educate new workers about 
routines regarding firefighting equipment, information regarding required 
equipment is therefore presented in the education material. Since extinguishers and 
fireplugs are mentioned as sets (two-by-two) by workers, these are presented in pairs 
in the introduction material. Figure 21 shows the slide of firefighting equipment and 
how required equipment are shown as pairs, to make new workers understand the 
expressions of bringing double equipment (Danielsson, 2013; Osvalder & 
Ulfvengren, 2015).  
 

 
Figure 21 Example - Firefighting equipment 
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Routines for when locks off (cordon-off) areas are included. Rules are presented as 
well as the placement of equipment and what to mark each cordon with.   
 
Communication was shown to be a significant category, especially when it comes 
to working with contractors. Due to the need for communication radio at all times, 
channels on the communication radio are included as well as when and where these 
are supposed to be used. According to the management, communication is 
considered important to have in the education since there is several parties working 
at G55. The importance of attending morning meetings is explained in the education 
with a text and an illustration of persons dressed in different colors, to demonstrate 
different parties (figure 22). 
 

 
Figure 22 Example - Several parties 

Crusher operators can maneuver every fixed machine and transporter in the 
production. To prevent accidents caused by moving machine parts, the responsibility 
of crusher operator and the damage they can cause if they are not careful is 
mentioned in the education. From feedback during the detail development, workers 
missed the general personal protection equipment. An illustration shows required 
protective equipment and what should be worn when necessary, this is based on a 
picture provided by the workers (see figure 23).  
 

 
Figure 23 Example - Personal protective equipment 
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Work underground - Work underground was mentioned during the interviews as a 
category missed in current SSG educations. Mentioned during interviews was the 
danger of working underground and the importance of following routines 
underground. In the education, demanded safety equipment, rules regarding leaving 
the car, where it is allowed and not leave the car are mentioned in developed lecture 
material. To enhance additional safety equipment underground, an illustration of a 
person with respiratory protection since there is demanded underground due to dust. 
To inform new workers of placement and content in rescue champers, a map of the 
underground system is included in the education with champers marked. 
Furthermore, there was mentioned during the interviews the importance of entering 
and exiting the underground tunnels the right way. Therefore, these routines are 
included in the education, for example (1) fold down pennant and (2) register all 
persons’ keycards when entering an underground tunnel, see figure 24. This process 
is presented with a symbol and a complement text to hopefully enhance learning by 
presenting the same material with different tools.  
 

 
Figure 24 Example - Symbols entering an underground tunnel 

Break and lock - According to several workers and team leaders at the G55 
department, break and lock was considered the most important work-related routine 
to know as a new employee and contractor. Therefore, instructions are presented in 
the material; how it is performed before and after assigned work task. The break and 
lock routine is presented with symbols and complemented text, see figure 25 on 
next page. The lecturer has a responsibility to explain why it is important and 
possible consequences if routines are ignored.  
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Figure 25 Example - Break and lock (before assigned task) 

Traffic - The material covers the reasons behind the traffic risk and why it is 
important to respect the traffic (see figure 26). This category is mentioned in current 
SSG educations but is included as a reminder of the mixed traffic of dumpers and 
cars. The conditions are included as well, such as bad sight from dumpers and bumpy 
roads. Since G55 workers are exposed to the traffic every day, driving small cars 
compared to the other vehicles, this category is relevant for this project. Also 
mention in the education, is how changes in the traffic in communicated with 
employers and contractors. Information about rules at the area are presented with 
text and pictures in the education material. The demand of communication radios 
is remained in the education as well an exhortation of keeping distance from 
dumpers. Traffic is a relevant topic due to the time personnel at G55 spend in the 
traffic. As Burke et al. (2011) mentions, the level of engagement in training methods 
depends on the danger level of given hazard. In this case, traffic is a major hazard 
and could benefit from a more engagement method, such as a tour of the area to 
understand the real situations and therefore, respect the traffic.  
 

 
Figure 26 Example - Dumper vs human size 
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Health and safety - The material covers general health and safety instruction, how 
risks and hazards can be managed and what actions can lead to written warnings. 
Health and safety are included since it was included in the education draft (written 
documentation). This section includes physical hazards and apply the importance of 
using personal safety equipment. Actions leading to written warnings are described 
in the education to inform the new worker about consequences when taking unsafe 
decision even if it do not result in an accident. Boliden’s corporate attitude towards 
drugs and alcohol are presented with the shape of a stop-sign as shown in figure 27.  
  
 

 
Figure 27 Example - Attitude towards drugs and alcohol 

 
Scenarios - At the end of the education, previously presented information should be 
discussed with a case in mind, with focus on what could have been done instead to 
prevent an accident. The education material contains one main case as well as two 
extended cases based on the main case. Following case is presented (original in 
Swedish): 
 

There is a maintenance work performed at the beginning and at the end 
of conveyor 2030 (3 kilometers). The different work groups performing 
these assignments are not informed about each other. Group one 
perform a short mission at the beginning of the transporter, these are 
Boliden’s employees. Group two are external personnel and perform a 
great maintenance assignment at the end of transporter. What factors 
could contribute to accidents? 

 
This section has many reasons for being included, one being the lack of reflection in 
current educations and to gain understanding and make the education more efficient 
by climbing engagement level. It is a chance to think about safety in a specific 
situation and to understand consequences.  

- Involve observers (more active approach) 
- Understand the complexity of the reality 
- Understand consequences 
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- Ask questions 
- Understand the importance of following routines 

Causes and improvements are shown at the second slide of each scenario to allow 
observers to think. Hopefully, scenarios make the observer a participant by reflection 
of the material rather than only absorbing the material. The last slide includes a 
summary of the most important messages, Boliden’s being that safety always goes 
first.  
 
 
5.2 PAMPHLET 
For a new employee and contractor, it can be a lot of information in one presentation 
session. Therefore, the pamphlet is designed to cover the most important themes 
and summarize the presentation. This pamphlet should be distributed after the 
presentation and contains:   

1. The organization – What it does 
2. What to do in case of an accident: Save, warn, alarm 
3. General personal safety equipment 
4. A map overviewing the area 
5. The non-tolerance towards drugs and alcohol.  

 
To make the pamphlet more useful for Boliden Aitik, the information concern rules 
and routines for the whole organization (see figure 28 and appendix D for Swedish 
pamphlet). 
 

 
Figure 28 Swedish pamphlet 

 
The pamphlet does not replace the presentation, but is a tool to gain frequency and 
repetition of the introduction material. The pamphlet can be brought home and is 
small enough to fit into the workers’ pocket. In the future, the information presented 
in the pamphlet, can be adapted to the SSG On Site App. Until then, the physical 
pamphlet can be used as a manual containing the most important routines. The text 
“Safety always goes first” is printed at each spread to mediate this message. The 
pamphlet is written in Swedish and should be translated to English to make it possible 
to use with contractors which applies to the presentation as well.  
 
 
5.3 IMPLEMENTATION 
When implementing this material at G55 it is important to consider some aspects. 
The material developed in this thesis is a supplement, therefore, SSG Safety Ticket 
and SSG Entre should still be performed. This material does not replace these 
educations.  
 
To minimize the risk of knowledge gaps in the staff, standardization of employment 
routines should be implemented. It is important to involve workers in the 
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development of current and new education material. This is a way to include 
workers, to make them feel included, but also a way to update workers’ knowledge. 
The material should be translated to English to make it suitable for personnel that 
do not understand Swedish such as contractors.  
 
As mentioned, there is a lack of activation within the introduction routine. To 
activate participants, perform the discussion scenarios. Also, implement a tour in the 
employment routine. I got a tour during my first visit at Aitik and it helped a lot to 
have seen an underground tunnel or a crusher in context. This could also be suitable 
for new workers and contractors to gain understanding and context to the 
introduction education. To prevent cheating during the SSG educations, the web-
based educations should be performed at Aitik. Performing the education at Aitik, 
with a teacher attending, gives an opportunity for new contractors or employees to 
ask questions and gain understanding rather than just googling the answers.  
 
By implementing the new SSG On Site App, daily communication regarding risks 
or accidents could be enhanced, since it is easier to control than SSG educations. If 
SSG On Site is implemented, I would recommend giving contractors access to the 
same information, as well as giving contractor companies control over the info 
screens in the cafeteria. This way, they are not as dependent of the morning meetings 
and all workers at the Aitik get the same information, both contractors and 
employees. By letting contractors inform about risks, they have experienced, would 
make them more involved in the work environment improvements. 
 
My suggestion on how to manage today’s problems with current SSG education is 
to perform the educations at Aitik. By performing the SSG education in Aitik’s 
visitor’s center, in a specific education room containing computers and an employee 
(teacher), the disadvantages of computer-based educations can be managed. With 
one person working with educating all personnel at Aitik, this person could be 
present to answer questions, without the need of make an appointment. This could 
enable the rate to be 100% instead of 80% to pass. In this case, the advantage of time-
flexibility remains. Though location-flexibility is lost. The additional cost in this 
scenario would be the cost of another employee and equipment costs. The training 
method allows the participant to make it his/her own pace. This is an important 
advantage mentioned by Johnson and Rubin (2011). With the suggestion, there 
would be increased personal contact in computer-based training, minimized 
cheating, the education performed in its own pace and detected knowledge gaps 
(Wilkins, 2011).  
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6  Discussion 
This chapter discuss chosen methods and course of actions and how these could have 
affected the result. More importantly, this chapter include discussions the relevance 
of the project against the G55 department, Boliden and the mining industry in 
general. The discussion has a brother approach than the analysis in chapter four and 
summarize the project with possible contributions in different areas.  
 
 
6.1 PROCEDURE AND METHOD 
Here I discuss the method and procedure of this master thesis and what potential 
effects the chosen methods had on the result.  
 
6.1.1 Interviews	and	personal	contact	
Due to the fact that I only visited the department four times, two with the aim to 
gather data, I have limited attendance at the G55 department. This was managed 
with planned but still flexible interview constellations. By starting with interviewing 
a foreman or a team leader for each department, I had a foundation of what kind of 
tasks the workers of each department performed. This made the workers interviews 
more efficient since I had a foundation that I could use as a guide when the workers 
did not understand the context. Although, this means that if the workers did not 
have an answer or did not understand the question, there is a possibility that my 
guidance affected the answers which could have affected the results. 
 
The plan to interview three workers at the time was based on the risk of having a 
dominant part in pairs. Since the work teams are divided in pairs, interviewing three 
at the time became nearly impossible and I prioritized actually getting interviews 
done rather than letting limitations such as the number of people get in the way. 
This means that there is a possibility that these interviews have underlying causes 
why they were answered in a certain way. For example, if a dominant person answer 
all the question before his/her colleague, the person set the stage of the answers. Or, 
the more recessive person knows the dominant’s opinion, and to get on the 
dominant’s good side, the mellow person utters the dominant’s opinion rather than 
its own. Still, the areas covered in the interviews are not that sensitive and should 
not have been that effected by dominating personalities. I as an interviewer, did 
experience some unbalance among workers but not in a way that affected the result. 
In total, there was seven interviews with in total ten persons involved. Qualitative 
data collection and analysis really depended on participated people’s opinions. The 
feedback occasion presented content and design separated to make it easier to focus 
on the right thing. This proved itself to be working when presenting the design in 
action and focus shifted to the content. This feedback occasion validated the gathered 
data with a set of new people.  
 
6.1.2 Written	documentation	
The fact that I have used mainly published articles and reports from Boliden could 
affect information in a sense of difference between public information and how it 
works in reality. I hope that my level of involvement of workers have minimized 
the risk of including incorrect information. Also, the written documentation has 
mainly been used for statistics and when mapping the process. Due to the feedback 
occasion and feedback of the draft, many workers have seen the education in 
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different stages and incorrect information have been adjusted. With this said, 
information straight from workers and employees’ as the G55 department have been 
seen as the reality.  
 
 
6.2 RELEVANCE AND FURTHER DISCUSSION 
Are additional educations the way to go? In general, the measurements for 
improving work safety could be concluded as a three-step strategy when 
summarizing Harms-Ringdahl (2013). First approach being the elimination of risks, 
second one separation between human and risks and finally, adding tools for 
managing each risk. The biggest difference between these are mainly the various 
aspects, where the deviation analysis includes more than technical functions. 
Training material are according to the deviation analysis included as a reduction of 
probability of a specific deviation; which could lead to an accident. While the energy 
analysis does not mention training as a proactive method. Which could depend on 
the technical aspect in the energy analysis. In this project, Harms-Ringdahl's (2013) 
description of the energy analysis make me believe that training as an improvement 
measure would be included in the last approach – protection of the object. The 
measure would in the energy analysis be lower than in the deviation analysis since 
training isn’t a physical barrier. I would count training as an invisible barrier at best. 
Which makes it understandable why it isn’t included in the measurement list. 
Furthermore, as described by Khanzode, Maiti and Ray (2012), accident can be 
caused by collision between human and system, when the interaction have the form 
as an energy which confirms energies and risks as unsafe for the human.  
 
In this master thesis, I have looked at these two approaches towards what defines a 
risk or hazard. Seen as a deviation, the education material is an efficient measure and 
are preferred right after elimination of the deviation. However, seen as an energy, 
the additional education material is not as efficient as previous approach. Education 
as a measure is consider the lowest of measures and if possible, the energy (risk) 
should be eliminated or separated (Harms-Ringdahl, 2013; Lööw, Johansson, 
Andersson, & Johansson, 2018). Due to the identified hazards and routines at Aitik, 
the risks are classified as energies (Donoghue, 2004). Which question the education 
material as a measure. Furthermore, since additional education does not adjust 
previous educations, their poor applications remains. Even if Boliden add the new 
SSG education ”SSG Mine Groups” or my introduction education at the G55 
department, problems with ”SSG Safety Ticket” and ”SSG Entre” remains (example, 
the amount of text). And information is repeated in additional educations due to the 
obscure applications in previous material. 
 
However, there is a knowledge gap in today’s staff and if I had more time, I would 
have examined this knowledge gap further; the existing knowledge at the G55 
department and why this information has not reached workers. This gap between 
current educations and the reality; and the inconsistency in current routine makes 
additional educations like my own relevant. The delivered presentation material 
covers the gap between current educations and the reality, which makes the material 
beneficial for the G55 department today. New educations are necessary due to the 
lack of relevant and useful information in current educations. Another development 
aspect connected to the G55 department is to standardize their employment routine 
to ensure that all people get the same and accurate information. To avoid knowledge 
gap in the staff and therefore, decrease the risk of accidents occurred by lack of 
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knowledge. When doing this, the department should be aware of the importance of 
including workers in the development of new routines and use existing knowledge 
within workers.  
 
I believe, if the collaboration between Boliden and high schools was strengthened, 
and safety educations like SSG’s general educations were introduced in school, these 
educations would be perceived extra useful. With pedagogic teachers and 
providence of course credits, existing education could be more efficient and 
appreciated by students studying towards the mining industry.  
 
How can Boliden and the mining industry benefit from this master thesis? Short-
term, the developed education, and educations in general, can improve safety to a 
certain degree. Which makes additional educations desirable to educate and inform 
new workers, both new employees and contractors, about risks at the G55 
department and the Aitik area. Developed material is useful when introducing 
summer interns and new contractor companies. Long-term, the delivered education 
and associated current state mapping, could make a great foundation when climbing 
in measures. It could be seen as a tool to manage identified risks. And develop the 
material as the department and industry changes. By developing these kinds of 
educational material for introduction of new workers, the gap between information 
included in current educations and reality shrink. Through implementing the 
developed education material, knowledge can increase and discussions can form. In 
this master thesis, improvement areas at G55 are identified, and I believe that the 
department is prepared to improve their routines to make their work environment 
safer.  
 
With this master thesis as inspiration, Boliden as a company can benefit from this in 
additional departments and organizations. Boliden could use the same methodical 
approach to develop these local introduction educations at additional departments 
and later, use these educations to eliminate existing hazards.  

1. Map current state (Involve workers) 
2. Screen the information and categorize 
3. Merge with the developed templet 

Globally, this master thesis can contribute to a systematic approach to increase safety 
and eliminate existing energies (risks) in any industry. The same strategy described 
in previous section can be adapted to any industry or company independent of the 
mining industry.  
 
How can the source to the feeling of shortcomings in existing educations be 
managed? This master thesis has a mapping of current state as a foundation, which 
have been applied in a presentation. This mapping, could long-term function as an 
identification of improvement areas. With digitalization and the industry’s future 
challenges, this material could be used primarily for educating new workers, and 
secondary work as an improvement foundation. When risks are managed, preferable 
eliminated, this information can be extracted from the education and replaced with 
new risks.  
 
With developed education material, I have answered all my research questions. By 
mapping current state and identify risks that do not appear in current educations, I 
have answered my first research question “Which risks are not covered by the 
mandatory SSG educations and why?”. Furthermore, question two and three have 
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been answered with developed material as the second research question follows 
“How can a supplement to the SSG educations be formed as education material, 
customized for the department with the aim to enhance safety awareness?” and third 
“ What are the pros and cons with current safety education? How can Boliden make 
use of these advantages?”. And lastly, by discussing future mining and its challenges, 
I have also answered my forth research question “Which challenges comes with the 
future mining industry and how can these be managed?”. And hopefully, this master 
thesis and developed material will contribute with improved work conditions and 
contribute to a safer work environment by increasing awareness and knowledge 
regarding risks and routines at the G55 department. 
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7 Conclusion 
The educational supplement developed in this thesis cover the areas where SSG 
misses, both its content and choice of training method. The new material is delivered 
to G55 with the instructions of keep developing both their employment routine and 
the final introduction education. Long-term I would recommend investigating in 
potential solutions to master these risks who make the education necessary. Which 
according to Boliden is connected to digitalization and zero-entry mines. As for now, 
this supplement is necessary in current organization and have potential to increase 
safety knowledge and awareness at the department of Crusher and Ore Handling 
System (G55). Following recommendations are delivered to the G55 department 
and Boliden: 
 

1. Improve current performance of safety educations 
o Perform the computer-based SSG education’s at Aitik with a teacher 

present to increase personal contact and work against cheating. 
o Standardize employment routine to minimize the risk of knowledge 

gap due to variations in training material at the department. And 
therefore, reduce accidents caused by lack of knowledge. 

 
2. Implement developed material 

o Use developed material when introducing new workers, both new 
employees and contractors, to increase knowledge. 

o By implementing developed material, participants can be activated 
during the lecture session by discussing context scenarios and long-
term learn more.  

o An implementation of developed material with hopefully influence 
and improve work quality within safety at the G55 department.  

 
3. Keep developing delivered material  

o By involving current workers in the development of safety 
educations, existing workers get to share knowledge and update their 
own. 

o With digitalization and new apps, the organization changes, which 
makes the delivered material dependence of development as the 
organization progresses.  

 
Additional education may not be the most efficient of measurements, especially since 
risks at Aitik are comparable to energies rather than deviations. However, it is a 
cheap and available measurement for now and there is a need for this kind of material 
due to shortcomings in current safety educations. Furthermore, this developed 
training material and master thesis overall, can be used simply as an identification 
and map of current risks and hazards. And long-term, work as a foundation when 
climbing in measurements such as elimination and separation to achieve the zero-
accident vision. Thus, this master thesis can improve workplace safety at the Crusher 
and Ore Handling System department, both short-term and long-term.   
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Appendix 
 
Interview questions in Swedish 
Swedish interview questions regarding: 

1. Work title & experience 
2. Performed safety educations (SSG) 
3. General risks at Aitik 
4. Work tasks and their hazards 
5. SSG’s content 
6. Safety and entrepreneurs 

 
Sektionschef/arbetsledare 
Vad har underhåll för arbetsuppgifter 
 
Arbetar ni sida vid sida med entreprenörer? 
 
Vilka risker ser du generellt på Aitik? De största riskerna att vara på området 
 
Vilka är de vanligaste tillbuden/lyckor 
 
Hur ser anställningsrutinen ut?  
 
Hur många jobbar som *arbetstitel*? 
 
Utförs introduktionen med enskilda individer eller i grupp. Hur hade det gått tillväga 
om det utfördes? 
 
Risker och rutiner som tas upp i SSG men som inte uppfylls? 
 
Finns det någonting som du tycker saknas i SSG? 
 
Risker och rutiner som du behöver påminna om? 
 
Finns Det rutiner som specifikt entreprenörer inte uppfyller? 
 
Vilken roll har utbildning olyckor och tillbud? 
 
Tycker du att det ska läggas till utbildningar för att informera eller ska befintliga 
justeras? 
  
Vilken inställning finns till ny teknik? 
 
Avslutar intervju 
 
Operatörer/arbetare 
När utfördes SSG senast? 
 
Har ni gjort några andra säkerhetsutbildningar eller utbildningar?  
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Vad tycker ni om dom utbildningarna jämfört med SSGn? Hur det utförs. 
 
Vilka är era arbetsuppgifter? Går det sammanfatta? 
 
Jobbar ni tillsammans med entreprenörer? 
 
Vilka säkerhetsrisker skulle ni säga är dom största på området?  
 
Vad har ni för egna erfarenheter av olyckor och tillbud?  
 
Risker kopplade till specifika arbetsuppgifter (från arbetsledare).  
 
Vilka rutiner och rikser vore det bra att nya vet om? 
 
Finns det några risker som ni vet tas upp i SSGn men inte uppfylls? 
 
Finns det risker som inte tas upp I SSG som ni saknar?  
 
Tycker ni att det finns någon grupp som jobbar mer osäkert än någon annan? 
  
Och Boliden lägger jättemycket fokus på säkerhet. Tycker ni att det uppfylls? 
 
Vad tycker ni om följande som utbildningsmetod? 
Föreläsningar 
Web-baserade (SSG) 
Praktiska övningar 
Videos 
 
Hade en utbildning kunnat förändra situationen kring risker? 
 
Om jag gjorde ett utbildningsmaterial. Vad hade jag inte fått glömma bort? 
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Development of templates 
Templates presented during half-time presentation 
 
Template 1          Template 2 

 
 
Description 
Heading and text are right centered. 
Boliden’s logo is in the left top corner. 
Picture placed to the left.  
Navigation within the education is at 
the bottom of the slide and the 
department name is placed in the 
lower right corner.  
 
Feedback 
First thing noticed: Picture.  
Feeling that it is clean.  
Easy to read, but divided feelings 
about the right-centered text. Got 
more positive feedback when 
presenting the template with content 
rather than with only placeholders. 
Sub-heading was experienced hard to 
read according to one person.  
+ Easy to read 
+ Clean 
+ Liked the style of the heading more 
than template 2 
+/- Right centered 
- hard to read sub-heading due to the 
dark background  
+/- Placement of navigation 
 

 
 
 
 
Description 
Heading and text are left centered. 
Boliden’s logo is in the right bottom 
corner. Picture is placed to the right. 
Navigation within the education is at 
the top of the slide and the department 
name is placed in the top right corner.  
 
Feedback:  
First thing noticed: Heading 
+ Prefer the left-centered version 
(most common) 
+/- Placement of navigation 
- Would like logo and department 
name to switch placement 
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Educational material (lecture) 
Safety education in Swedish.  
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Educational material (Pamphlet)  
 


