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Summary 
The progression of wood processing in Swedish saw mills is growing in a rapid 

pace which pushes internal resources to the limit. This calls for new and 

innovative ideas to further the capacity of the production to satisfy both 

requirements as well as demands. Logistics is a key factor in these processes 

which can both hide problems as well as solutions that could benefit production. 

 

The objective of the study is to research the current timber yard model as it 

doesn’t suffice the demand, and instead present alternative ideas that will. The 

methods to do so are a collection of interviews, literary researches and a case 

study. Alternative models are generally presented in regards to volume capacity 

but also machine capacity, time and economic factors. 

 

The results show the inefficiency of the current model with insufficient volume 

capacity of logs, and where unnecessary hauling between two yards have costly 

outcomes. Suggested model increases the total yard volume from 15 000 m³ to 

about 25 176 m³, but where hauling and transporting costs still are imminent due 

to the geographical position of the industry. The model is designed to decrease 

hauling distances along with lower fuel usage and ultimately effects on the 

environment. 

 

Increasing the volume of the timber yard is carried out by taking advantage of 

unutilized areas as well as by a compromise of areas that are today used for other 

processes.  

 

Lastly, the recommendations presented to the company are to analyze the results 

and research questions of the study and from there see to what actions are to be 

made. Developing the concepts of presented model along with the other 

suggestions and conclusions that follow. 
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Abstract 
Framfarten av vidareförädling av trä i svenska sågverk är mycket stor vilket 

sätter stor press på interna resurser. Detta efterfrågar nya och innovativa idéer for 

att utveckla produktionens kapacitet för att ha möjligheterna att både 

tillfredsställa krav och efterfråga. Logistik är en nyckelfaktor i dessa processer, 

vilket både kan gömma problem men även lösningar för produktionens fördel. 

 

Målet för studien är att utforska den nuvarande timmerplanen då den inte räcker 

till för den efterfrågan som eftersträvas och istället presentera alternativa idéer 

som gör det. Metoderna som används för det är en samling av intervjuer, litterära 

undersökningar och fallstudier. Alternativa modeller presenteras framför allt sätt 

till volymkapacitet men även maskinkapacitet, tid och ekonomiska faktorer.  

 

Resultaten visar en ineffektivitet i den nuvarande modellen vilket har en 

otillräcklig volymkapacitet för stock, där onödigt fraktande bidrar med dyra 

resultat. Modellen som föreslås ökar den nuvarande totala kapaciteten från cirka 

15 000 m³ till 25 176 m³, men där fraktning och transporter fortfarande är 

ofrånkomligt på grund av den geografiska positionen industrin har. Modellen är 

utformad för att minska transportavstånd samt bränsleförbrukning och därmed 

även negativa effekter på miljön.  

 

Ökningen av volym på timmer planen görs genom att använda oanvända 

områden samt genom kompromisser med områden som idag har ett annat 

användningsområde för andra delprocesser. De presenterade modeller ser till de 

förhållande av studien i relation till de satta ambitioner och begränsningar. 

 

Slutligen, de rekommendationer som framförts till företaget är att analysera de 

tankar och idéer från studien och därifrån se vilka handlingar som ska tas. 

Vidareutveckla de koncept av presenterade modeller i samband med de förslag 

och slutsatser som följer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

iii 

 

Acknowledgements and Recommendations 
 

This degree concludes three years of forest and wood engineering studies at 

Linnaeus University in Växjö. The study has been done at Vida Bruzas’ saw mill 

in Hjältevad during spring of 2018. 

 

I would like to begin by thanking my supervisors at Vida Bruza, Magnus 

Petersson and Brian Sturesson for the opportunity, support and inspiration they 

have given me. As well as Roger Olofsson and anyone else whom has been 

involved in any shape or form during this study should also have my gratitude. 

 

And finally, a sincere thank you to my supervisor at LNU, Bishnu Chandra 

Poudel. For supporting me and my work from beginning to end with exquisite 

supervision and guidance. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

iv 

 

Table of contents 

 

Summary _____________________________________________________ i 

Abstract _____________________________________________________ ii 

Acknowledgements and Recommendations _______________________ iii 

Table of contents _____________________________________________ iv 

1. Introduction _______________________________________________ 1 
1.1 Background ________________________________________________ 1 
1.2 Past studies _________________________________________________ 2 
1.3 Problem formulation _________________________________________ 3 
1.4 Purpose and objectives ________________________________________ 3 

1.5 Scope of study ______________________________________________ 4 

2. Theory ____________________________________________________ 5 
2.1 Logistics, storage and layout theories ____________________________ 5 

2.1.1 Logistics _______________________________________________ 5 

2.1.2 Storage and storage principles ______________________________ 5 

2.1.3 Material flow chart _______________________________________ 6 

2.1.4 Layout theories __________________________________________ 6 

2.2 Production capacity and resource utilization _______________________ 7 
2.2.1 Production capacity _______________________________________ 7 

2.2.2 Resource utilization ______________________________________ 9 

2.2.3 Machines physical and economic utilization ___________________ 9 

2.2.4 Theory in relation with purpose and questionnaires ______________ 9 

3. Methodology ______________________________________________ 10 

3.1 Case study ________________________________________________ 10 

3.1.1 Literary research prior to the case study ______________________ 10 

3.1.2 Company description ____________________________________ 11 

3.2 Primary data _______________________________________________ 12 
3.2.1 Method theory __________________________________________ 12 

3.2.2 Interview theory ________________________________________ 12 

3.2.3 Participating observations and interview _____________________ 13 

3.2.4 Time study ____________________________________________ 13 

3.2.5 Various moments of a hauling cycle _________________________ 15 

3.2.6 Divided moments of a hauling cycle ________________________ 17 



 

v 

 

3.2.7 Time study ____________________________________________ 18 

3.2.8 Visual study ___________________________________________ 19 

3.2.9 Quality and quantity of an interview ________________________ 19 

3.3.1 Timber yard measurements ________________________________ 19 

3.4 Secondary data _____________________________________________ 20 

3.4.1 Current timber yard model – Analysis _______________________ 20 

3.4.2 Capacity, fuel consumption and station data __________________ 20 

3.4.3 Log pile calculations and data ______________________________ 20 

3.4.4 Resulting concept for new yard model _______________________ 21 

3.4.5 Machine findings _______________________________________ 21 

3.4.6 Problems and issue analysis _______________________________ 22 

3.4.7 Credibility and authenticity ________________________________ 22 

3.4.8 Ethics, morals and values _________________________________ 22 

3.4.9 Limitations ____________________________________________ 22 

4. Result & Analysis __________________________________________ 24 
4.1 The timber yard ____________________________________________ 24 

4.1.1 Material flow map _______________________________________ 24 

4.1.2 Current layout __________________________________________ 24 

4.1.3 Sorting station __________________________________________ 25 

4.1.4 Log piles ______________________________________________ 25 

4.1.5 Interview perspectives ___________________________________ 26 

4.1.6 Timber yard findings _____________________________________ 26 

4.2 New layout ________________________________________________ 26 
4.2.1 New layout design _______________________________________ 26 

4.2.2 Unutilized area _________________________________________ 27 

4.2.3 Differences – Old & New _________________________________ 28 

4.2.4 Analysis _______________________________________________ 28 

4.3 Machine park & Capacity ____________________________________ 29 
4.3.1 Machines ______________________________________________ 29 

4.3.2 Analysis _______________________________________________ 30 

5. Discussion ________________________________________________ 31 

5.1 Main results _______________________________________________ 31 
5.2 Analysis and improvement ideas _______________________________ 31 

5.2.1 Methodology ___________________________________________ 32 

5.3 Practical application _________________________________________ 32 
5.3.1 Strengths and weaknesses _________________________________ 32 



 

vi 

 

5.4 Future studies ______________________________________________ 33 

6. Conclusion & Recommendation ______________________________ 34 

7. References ________________________________________________ 35 

Appendices _________________________________________________ 37 
 

 



 

1 

 

1. Introduction  
This chapter covers the foundation of the thesis regarding the general purpose 

and the frame of which limitations and ambitions has been set. In this chapter, 

the basic knowledge is presented of the circumstances which the study takes 

place, also connecting past with present research. 

 
1.1 Background   

In Sweden the sawmill industry has gone through a notable change from the late 

20th century until now. In recent decades, the use of wood-products from forest 

harvesting has come to an all-time high (Hansen & Juslin, 2002) but at the same 

time the manufacturing industries that process wood such as saw mills, have 

become fewer but larger (Skogsindustrierna, 2017. Skogsstyrelsen, 2016. AB 

Timber, 2014). 

 

Table 1. Wood products in relation to saw mills, production and export. 

    1980 1990 2000 2010 2015 2017 

Number of saw mills 

prod > 10 000 m³/year 

   

283 260 207 150 140 130 

Average production per 

saw mill, 1 000 m³ 

   

40 45 80 110 130 135 

Total production, million m³ 11,2 11,7 16,3 16,6 18,1 18,1 

      (Source: Skogsindustrierna, 2017) 

 

The amount of felling dated 2016 reached an amount of 74,8 million m³sk1 

where around 35,7 million m³f ub2 went as sawn conifer timber (Skogsstyrelsen, 

2017) to Swedish saw mills. From the year 1980-2017 the amount of saw mills 

have decreased from 283 to 130 industries but where each remaining one has 

increased their average production with 95 000 m³ each. It represents the 

efficiency as well as the strain on the remaining saw mills to be well optimized, 

both logistical as well as production wise. 

 

In association with an ever-growing wood market and a decreasing amount of 

wood-processing industries (Skogsindustrierna, 2017. Skogsstyrelsen, 2016) 

there is collateral means to produce larger volumes to sustain market demands. 

To sustain customer needs, modern industries have a set amount of values to 

ensure that production runs smoothly such as logistics, production, supply and 

staff. If these factors are corrected to run in an optimized manner, then a stable 

and efficient process is ensured. 

 

The forest-based industries in Sweden have a big part in the Swedish economy 

which accounts for 11-13% of total employment and turnover (SCB, 2018). It 

                                                 

 
1 M3sk = Cubic meters as measured directly from the forest. 
2 M3f ub = Cubic meters as measured beneath the bark 
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also consists of 11% of Sweden’s total exports (SCB, 2018). The 11% of the 

exported wood products has a total value of 130 Billion USD where 25% (30 

Billion USD) of these are exports from Swedish sawmills (Skogsstyrelsen, 

2016). As the wood-industry contributes greatly to Swedish economy and 

wealth, it’s significant that it can continue to thrive and grow. For it to do so, 

there has to be a well thought out process which sees to all factors of the 

production chain which includes everything from forest to completed end-

products. This process is completely dependent on the logistical factors that play 

a part of it, both in the bigger picture as well as in the details. 

 

1.2 Past studies 

Past studies in timber yard logistics has put a lot of emphasis on saw mills’ 

efficiencies considering production output and their significance. One of the 

largest factors regarding logistics is the one of correctly managing log piles. In 

one of the studies, it was concluded that the best way to organize piles for 

maximized volumes is where there’s a mixture of longer and shorter piles 

together (Bexell, 2011). In conjunction to the mixture of pile lengths, the mixture 

of random placed piles has an opposite effect. Since industries either have a 

fixed or flowing storage placement, the consequence being that there is more 

benefit of a fixed one to reduce transporting time (Rathke et.al., 2013). 

 

Flexibility is highly valued for manufacturing companies, but it becomes 

extraordinarily problematic for saw mills with limited storage. Larger batches of 

similar dimensions enable the maximized usage of volume, where as a mixture 

has the opposite effect. The opposite effect being long-term financial losses in 

areas such as storage, transport and production (Bohlin, 2011).  

 

Resource utilization for a saw mill regarding the yard is the key factor for it to 

run properly. The machine park is the foundation for it to do so, which means 

resources are adapted for the circumstances they work in. Wheel loaders are the 

main use of resource when hauling lumber. A study of a similar saw mill showed 

that wheel loaders spent 80-90 % of their time hauling whereas forklifts spent 

only 65-75 % (Forsberg, Romuk-Wodoracki, 2015). 

 

Development and progress within an industry is what will bring it to the next 

level and remove deficiencies in the process. By developing a new model of a 

timber yard with only a few changes has the possibility to benefit the company 

long-term. The changes that are made can be analyzed with the pay-back method 

of how much the changes might benefit and how long it would take (Berglund, 

2014. Ranudd, 2010). 

 

Creating a smooth and stabile flow should be a priority for any manufacturing 

company. A study presented the idea of shortening the processing time of the 

gauging at VMF by using pre-taken images of lumber when already loaded on 

trucks. Information such as dimensions, species and storage location is already 

known as the images are put through to the industry (Shaik et.al., 2011). 
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The past studies that has been researched in the subject of timber yard logistics 

show that there are various of factors to keep in mind when designing the model 

of the industry. Everything from yard design and machine park to quality control 

of logs shows the importance of a well-designed and optimized logistical 

management. As the logistical aspects are individual for every industry, the 

problems ultimately become the same, deficits in volume and resources is only a 

few of the pointers. But where the solution to the problems can be solved if there 

are ambitions and resources available for development.  

 

1.3 Problem formulation 

The production-line of the saw mill puts a lot of demands on material flow where 

logistics play a big part in these circumstances. The problem with the current 

logistical aspect is that they use two different yards because the main one isn’t 

sufficient enough to handle the volumes that are demanded. This causes for 

unnecessary transportation and loss of time and money which damages 

production flow and economics. The current model layout of the timber yard 

doesn’t suffice the required demand and must be developed to match both 

resources at hand as well as future ambitions. 

 

The demand for space on the timber yard creates a bottleneck where resources 

can be better used if the model is to be modified. Alternative solutions to the 

problems will be presented, analyzed and discussed. The resulting model will be 

based on the problems in order to, in some level eliminate them. From where the 

company will need to take a standpoint to what is to be done. 

 
1.4 Purpose and objectives 
The purpose of this thesis is to assess the current logistical management of the 

saw mill industry and by scientific means propose viable solutions and ideas. 

The general objective of the study is to suggest better solutions for logistical 

management of a saw mills’ timber yard considering the time, space and 

economy on modern processing techniques. 

 

The specific objectives of the study are: 

 

1. To assess the current timber yard and examine its capacity for future 

logistical management. 

 

2. To suggest alternative models of logistics for future management. 

 

3. To present production areas where a loss of time can be prevented or 

decreased. 

 

4. To suggest alternative ideas where spatial and temporal space can be 

better utilized. 

 

5. To present resulting factors that have a direct effect on economics. 
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1.5 Scope of study 

The goal of the study is to present the data that has evolved and from that relate 

to the findings in past researches in relation to this one. Past researches show a 

frequent problem of dealing with logistics on the timber yard which can be 

divided into external and internal factors. And by these factors see to what can be 

resolved or improved from past models. Qualitative and quantitative forms of 

data retrieval are used in this study to mirror the theoretical aspects with the 

practical ones. 
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2. Theory 
This chapter covers the theoretical and literary research of the thesis that are 

relevant to the importance of various logistical aspects and their significance to 

the process. It also presents the factors concerning resource utilization and 

making use of what is at hand and Its following effects.  

 
2.1 Logistics, storage and layout theories 
 

2.1.1 Logistics 

Logistics as described by Jonsson & Mattsson (2016), is about creating effective 

material flows but can also be about individual flows within a company or 

integrated processes through numerous of companies. Furthermore, the 

definition is portrayed as planning, organizing, and steering of all activities in the 

material flow, from material purchase to the final consumption and return flow 

of products and material. The mindset being customer satisfaction and the 

remaining party’s requirements and wishes, meaning a pleasant costumer 

service, low costs, low capital bindings, low consequences for the environment 

and good social conditions.  

 

Lumsden (2012) describes logistics in a way where there are many functions and 

processes in a company that are involved. Generally, some of them are 

purchases, production, inventory, transportation, marketing, construction and 

economics. These factors have a significant role in every company and is a 

crucial key in having successful growth and sustainability for long-term 

objectives and goals of a corporation. 
 

2.1.2 Storage and storage principles 

The timber yard works as a storage area of lumber which is material that will be 

used for a sawmill. Diverse types and variations of timber yards can occur but 

where the general premise is to store raw materials for future processing. 

 

With the model of a physical stock you strive to minimize inventory costs and 

processing costs by reaching a stable and sustainable handling cost and low 

operating costs (Jonsson & Mattsson, 2016). This will occur when you make use 

of the maximum potential of inventory space, without compensating increased 

volumes with a more complicated process of handling the goods.  

 

For example, there must be enough room for roads of transport in addition to 

several inventory areas to make up the variation in stock requirements. This is 

put in relation to the size of both industry, machines, inventory goods and the 

frequency of material flow in the process.  

 

That calls for the removal, or at least making sure to minimize unnecessary 

movements by designing an inventory model that is designed for the processes 

(Lumsden, 2012). For example, by placing high frequency units closer to 
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ground-zero to reduce transport distances, and if needed placing units that are 

used with a lower frequency further away if necessary. 

 

 

2.1.3 Material flow chart 

The material flow chart from original source to final consumer has been 

traditionally viewed as the primary flow of logistics (Jonsson & Mattsson, 2016). 

They represent high values and have a direct effect on environment as well as 

demands. For a manufacturing company the main flow is raw material and 

components to and through the company, while products flow from the company 

to the costumer. The opposite material flow that goes in the opposite from 

costumer to the supplier is in relation to reclaim and recycling. General theory 

models of material flow charts can be viewed below. 

 

Figure 1. Models of material flow (Jonsson & Mattsson, 2016). 

 

2.1.4 Layout theories 

The purpose of a well thought out layout model is to create as rational flows of 

goods as possible but at the same time have a high utilization grade. Jonsson & 

Mattsson (2016) describe two types of inventory layouts as a linear flow and U-

shaped flow as shown below. 
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Figure 2. Layout theories of storage (Jonsson & Mattsson, 2016). 

 

The linear flow chart in figure 2a shows that the reception of goods and delivery 

take place opposed to one another and flows through the complete inventory 

area. This arrangement makes it, so all goods have equally long transport 

distance which may cause unnecessary handling and excessive costs. 

Nevertheless, the flow of goods through the facility becomes much more 

distinguishable which simplifies the use of automated handling systems. This 

theory is most preferably used when handling large volumes of few articles. 

 

The U-shaped layout according to figure 2b shows that the reception of goods 

and delivery take place at the same area of the facility. It creates better 

opportunities to differentiate article placement where other benefits such as a 

mutual intake and delivery gives an ability for better efficiency (Jonsson & 

Mattsson, 2016).  

 

These models are in theory a general basis of inventory designs whereas, in 

practice they come in various combinations and varieties which are based upon 

them.  

 

2.2 Production capacity and resource utilization 
 

2.2.1 Production capacity 

To determine what capacity is needed in the production process is ultimately a 

question to estimate future demand (Jonsson & Mattsson, 2016). There are three 
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general capacity theories described of capacity structures, functional flexibility 

and capacity balance which have a direct effect on production capacity. 

 
2.2.1.1 Capacity structures in the production 

When deciding when to divide the production resources to reach a desired 

capacity there are two main, alternative structures to choose between. Either 

choosing a single-structure meaning, a production recourse that has the 

individual capacity to satisfy the needs. Whereas, the other option is to choose a 

parallel structure which means to choose smaller production resources and 

together they have enough capacity to satisfy the needs. 

 

Past usage of structure methods like the single one has been preferred because it 

opens more opportunities for a higher automation grade and low costs by piece 

in the assembly process. For example, in a single structure there is one machine 

that can handle 100 pieces per hour, whereas in a parallel structure there would 

be two machines with the capacity of 50 pieces per hour each. The single-

alternative could happen to create higher risks for interruptions in the material 

flow if somehow production loss would be eminent, but at the same time the 

likelihood to maintain a certain production grade would be higher. 

 
2.2.1.2 Functional flexibility for production sites 

As the title indicates there are always some form of flexibility on worksites if 

either being multifunctional or specialized for their profession (Jonsson & 

Mattsson, 2016). The use of multifunctional worksites means to balance the 

workload in relation to competence between staff, which is a way to increase 

effectivity as seen by planning after capacity. 

 

Multifunctional workplaces give an additional factor in flexibility that can solve 

unpredictable variation problems and that considerably can shorten processing 

times of goods, increased delivery presence and less capital bindings in the 

material flow. Whereas, being specialized doesn’t contribute to the bigger 

picture and leaves visible gaps in the process which the model ignores to resolve. 

 
2.2.1.3 Capacity balancing  

As the goal for any manufacturing industry is to reach maximum capacity by 

differentiating the resources so that all production groups and work stations get 

equally utilized. This is to balance both the production flow of the process as 

well as the work load of each position of the industry. By that way reach the 

demanded capacity of what is realistic and possible.  

 

In a realistic scenario where the production isn’t all too automated there will 

always be variations in the process, where in a mainly automated production the 

tasks will have a more constant variable (Jonsson & Mattsson, 2016). This can 

ultimately lead to problems where the solution would be to balance the capacity 

over various areas of the production for a more stable flow. This would mean to 

for example, increase capacity as you go further into the production process so 

that the latter parts can compensate for loss that occurred in the beginning. 
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2.2.2 Resource utilization 

Tompkins (2010) has explained that effective management of resources is a 

significant task for companies that want to be a competitive factor on the market 

for the long-term goal. This asks for efficiently organized personal and 

equipment that can reach their full potential but at the same time not risk any idle 

resources. For this to work smoothly, it is important in making sure that 

personnel have the appropriate skillset.  

 

In practice, there are always loopholes where appropriate resource can’t be 

upheld for either financial or moral reasons. This becomes a matter of making 

use of the tools at hand, meaning that you must adapt after the circumstances or 

in some way change them to your benefit.  

 

2.2.3 Machines physical and economic utilization 

Lumsden (2012) describes three variables that have a direct effect on machine 

utilization such as haul capacity, velocity and time management. These variables 

can be taken into the calculation of machine tasks during an ordinary day of 

active production. Haul capacity indicating the utilized volume in relation to the 

available volume and then taken into consideration of movement speed and time 

consumption. From this you can then see to the economic factors such as the 

revenue of the machines as to their operation has a certain value to the finished 

product. Other factors to keep in mind are operating costs such as for fuel and 

maintenance.  

 

2.2.4 Theory in relation with purpose and questionnaires 

General concept of logistics, storage, material flow, layout, production capacity 

and utilization of resources give a strong theoretical foundation of understanding 

what variables to keep in mind. To further on discuss and draw conclusions why 

the results turn out as they did. It will also be kept in mind when considering 

alternative solutions to the present model of logistics concerning pros and cons 

with the contemporary design. 
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3. Methodology 
This chapter describes the different methods, theories used in the study as well 

as their use, it presents theoretical aspects in relation with the practical 

processes to describe why they were selected in this study. 

 
3.1 Case study 
This study will be based on the saw mill of Vida Bruza and the circumstances 

that is individually represented by it. The methods chosen for the study are 

specifically chosen to benefit the process with the conditions at hand. Where it 

should also be possible to present relevant and correct data for the findings that 

follow. 

 

Denscombe (2010) describes case studies as a way to deepen the knowledge 

within a specific subject or area and in detail investigate the facts that otherwise 

possibly wouldn’t have surfaced. He also believes that the specific interest in 

case studies not only lies within the activities of the environment but also in the 

explanation on why they occur.  

 

In this study, the following four methods were used as a foundation to complete 

the study of the saw mill at Vida Bruza: 

  

➢ Observation – To personally set the research student into the 

circumstances and factors that will have a direct effect whether 

the objectives of the study can be reached. 

 

➢ Interviews – In order to get the viewpoints of the company, 

interviews will be the foundation to the credibility of the thesis. 

 

➢ Research – The collection of data that is done personally by the 

research student in order to to fill knowledge gaps, unanswered 

questions and research questions. 

 

➢ Analysis – This part will put theory in relation to practice in order 

to present the end results of what necessary means has to be 

taken. 

 

3.1.1 Literary research prior to the case study 

Prior to the actual case study, literary research was carried out to become more 

informed and knowledgeable in the subject. This was carried out through various 

internet portals such as Web of Science, Libris and Scopus where reports and 

publications with connection to timber yards and logistics were read and 

analyzed for future reference as portrayed in table 2. Various publications were 

handpicked because of its interesting content and relevance, although they had 

differences which was used to broaden the views for this study.  
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Table 2. Internet based resources for research with source 

Resource     Source         

Web of Science  https://webofknowledge.com/   

Scopus   https://scopus.com/   

Google Scholar  https://scholar.google.se/   

DiVA-portal  http://lnu.diva-portal.org/smash/search.jsf  

Libris   http://uppsok.libris.kb.se/sru/uppsok  

Uppsatser   http://www.uppsatser.se/     

 

3.1.2 Company description  

The Vida-Group is a privately-owned sawmilling group in Sweden with about 

900 employees spread out in 17 industries which are strategically placed in 

mostly the southern parts of the country (Vida, 2018). The material that is used 

in these industries comes from private forest owners which is the reason for its 

strategic positions in the country, avoiding long transporting costs between forest 

and industry. 

 

Bruza which is in Hjältevad Sweden, is a part of the Vida-group and only 

processes large dimensional logs of Scots Pine (Pinus Sylvestris) and Norwegian 

Spruce (Picea Abies) for the building material market. The industry consists of 

about 87 employees and yearly consumes 445 000 m³fub where production 

reaches up to 230 000 m³sv last booked year of 2017 (Vida, 2018). The 

considerable majority of the market is exported abroad to mainly Denmark and 

Great Britain, although destinations such as Australia is on an up rise.  

 

Figure 3. Overview of Vida Bruza (Google Maps, 2018, accessed on 22-02-

2018) 

 

As figure 3 shows a bird-view of the timber yard the various parts of the logging 

process are marked out as yard-1, sorting station, intake, control logs and 

measured and non-measured logs. In this area there are three machines working 

side by side, dividing the tasks that are needed for an operative process. 

https://webofknowledge.com/
https://scopus.com/
https://scholar.google.se/
http://lnu.diva-portal.org/smash/search.jsf
http://uppsok.libris.kb.se/sru/uppsok
http://www.uppsatser.se/
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Providing the saw with material, loading the sorting station-intake and 

organizing log piles are some of their main tasks.  

 

Yard 13 being the primary log yard, which the production is based around and 

yard 24 which is the secondary yard (sub yard) and is used when there’s 

insufficient space at yard 1. At the primary yard, logs get measured in matter of 

time and space which causes the effect of having both measured and non-

measured logs on the field. Logs that have high characteristics of defects such as 

bends, crooks or metal are taken out and manually processed at the area for 

control logs, this is because the defects will cause damage to machines and tools 

throughout the process. 

 

3.2 Primary data 
 

3.2.1 Method theory 

The use of a case study in a situation such as this one applies itself very well 

versus the survey approach because the researcher can grapple relations and 

processes themselves. It also provides possibilities to in-depth research the 

specific subjects or areas where content frames and time frames already are set 

(Denscombe, 2010). The case study method doesn’t restrain the use of a single 

method but a variety of research methods, it encourages to some extent the use of 

multiple methods to capture the reality not only objectively, but also 

subjectively. 

 

3.2.2 Interview theory 

A quote from David Silverman in the book Qualitative methodology and 

sociology (1985) states. 

 

“Interviews involve a set of assumptions and understandings about the situation 

which are not normally associated with a casual conversation ” – Silverman 

 

There are three structural varieties as explained by Denscombe (2010) of the 

interview model that can be used where each one will to some degree differ in 

outcome.  

 

Structured interviews, which is very controlled by the questions also gives the 

respondent limited options to answer freely. In this sense, the model is more like 

a questionnaire being performed with a respondent. Although the deficit of this 

method becomes apparent as being very narrow minded it gives the same 

conditions to every respondent to answer equally (Denscombe, 2010). 

 

Semi-structured interview is described by Denscombe (2010) where the 

interviewer has a set number of questions but can be more flexible, whereas the 

                                                 

 
3 Yard 1 will be the term and designation for the main timber yard throughout the thesis. 
4 Yard 2 will be the term and designation for the secondary (sub-) timber yard throughout the 

thesis. 
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respondent can answer more freely, and the emphasis of the interview is in the 

elaboration of the respondent.  

 

Unstructed interview, is more like a normal conversation where the emphasis is 

on the respondents’ thoughts and ideas from where the ball then can go back and 

forth between interviewer and respondent (Denscombe, 2010).  

 

Semi-structured and Unstructed interviews are more about the ‘discovery’ of the 

subject rather than ‘checking’ as in a structured interview (Denscombe, 2010). 

But, there will always be some variety depending on both the interviewers and 

respondent. Seen as to follow-up questions might be asked or an elaboration is 

needed to fully understand the answers that are given.  

  

3.2.3 Participating observations and interview 

The primary interview which was done in a semi-structured manner was 

performed preliminary to the participating observations following two 

unstructured interviews.  

 

The primary interview (Appendix 1) was done in a qualitative manner instead of 

a quantitative one because of the knowledge base of the industry varied very 

much. To balance that variation the person interviewed was a machine driver 

which had been working at the company for numerous years and had the 

knowledge to back it up.  

 

Afterwards, two unstructured interviews were done as the researcher rode along 

with machine drivers where an open conversation regarding their work, logistics 

and personal thoughts could be presented. The researcher as well as the machine 

drivers steered the interview so that there would be no misunderstandings or 

unanswered ideas and thoughts. 
 

3.2.3.1 Outcome of interviews 

The purpose of the participating interview was so that the researcher could get 

first-hand information on how the machine drivers perceived the work 

environment on ethics and logistics. Also, by riding along the researcher could 

get and insight in how they work and how the workload is divided between them. 

 

3.2.4 Time study 

As time is of the essence, it is important to make the most out of it, for that 

reason a time study was chosen to see where in the process unnecessary 

resources are put and by how much. This was done by timing the various steps in 

the process of transportation where the result would then be used to draw a 

conclusion on how much time, fuel and resources was lost because of it. For that, 

transporting distance was calculated by scaled maps of the area, as well as timing 

from and to yard 1 and yard 2 were done together with machine drivers. 
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Besides the actual time it takes driving from yard 1 too yard 2 the machine driver 

was asked to drive and haul as it would be during normal circumstances. The 

reason for that was to get data as similar to a real scenario as possible. 
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3.2.5 Various moments of a hauling cycle 

 

Table 3. Description of the moments in the time study for wheel loader 1 and 2 

(Volvo L220 – New/old) 

Ref.Nr Moment  Description Consideration 

1 Collect lumber at 

pocket/pile 

Moment begins when the 

wheels have come to a 

hold where the machine is 

then put into reverse to 

start the transportation. 

Sometimes the 

driver uses the 

speed and force of 

the machine to push 

the logs together in 

the pile where the 

moment begins 

when machine 

touches wood. 

 

2 Transporting lumber to 

pile/saw 

Moment begins when 

moment 1 ends and then 

stops at the unloading 

moment of moment 3. 

 

 

3 Unload lumber at 

saw/sorting - intake or 

pile 

Moment begins when the 

wheels of the wheel loader 

comes to a halt and the 

lumber is released unto the 

conveyor belt. Moment 

ends when the machine is 

put into reverse and drives 

off. 

Sometimes the 

driver must correct 

a log that has been 

unloaded or has 

rolled out of place 

from past 

unloading which 

ends the moment 

when the last log is 

corrected. 

 

4 Correct lumber in 

pockets/piles 

Moment begins when the 

machine comes to a hold 

and ends when the last log 

has been corrected. 

  
5 Idle driving If there is no work to be 

done the machine idles 

until a task is found. 

 

6 Other Communication or 

refueling when none of the 

moments above are 

occurring. 

 

        

Note: Reference numbers to the moments are used continuously throughout the 

thesis. 
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Table 4. Description of the moments in the time study for the log stacker 

(TMF15, Svetruck) 

Ref.Nr Moment  Description Consideration 

1 Collect lumber at 

pocket/pile 

Moment begins when the 

wheels have come to a 

hold where the machine is 

then put into reverse to 

start the transportation. 

Sometimes the 

driver uses the 

speed and force 

of the machine 

to push the logs 

together in the 

pile where the 

moment begins 

when machine 

touches wood. 

 

2 Transporting lumber 

between piles 

Moment begins when 

moment 1 ends and then 

stops when the destination 

is reached, and the last 

lumber has been unloaded. 

 

 

3 Unload trucks Moment begins when the 

wheels come to a stop at 

the truck and ends when 

the last log is unloaded 

from the truck 

 

4 Correct lumber in 

pockets/piles 

Moment begins when the 

machine comes to a hold 

and ends when the last log 

has been corrected. 

  
5 Idle driving If there is no work to be 

done the machine idles 

until a task is found. 

 

 

6 Other Communication or 

refueling when none of the 

moments above are 

occurring. 

 

        

 

Because of the various moments that take place, the descriptions of them are 

rather unspecific because it is difficult to both measure them within the set 

frames of the study, but also because it all occurs in a continuous motion. To be 

able to differentiate when and where something happens you firstly must take 

part of that information first hand, of which the second approach would be to in 

detail research and analyze the data more specifically.  
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3.2.6 Divided moments of a hauling cycle 

To further describe the hauling processes, the moments of them have been 

divided into separate cycles within them to better present how they work 

together. Each cycle is numerated in what order they occur, where the numbers 

in parenthesis dictates what moments they are connected to (see Table 3 and 4). 

 

Cycle: Transport lumber 

1. Collect lumber (1) 

2. Transport (2) 

3. Unload lumber at saw/sorting station/pile (3) 

 

Cycle: Correct piles and pockets 

1. Machine pushes together logs and then comes to a stop (4) 

2. Crane fixation of logs (2) 

3. Replacement in need of reach (2) 

4. Moves between piles and pocket numerous times until all is done (4) 

 

Cycle: Unload trucks 

1. Unload truck (3) 

2. Transport to specific location (2) 

3. Unload machine (3) 

4. Drive back to truck (2) 

This gets repeated until there are no more lumber on the trucks. 

 

Cycle: Lumber yard fixing 

1. Wheels stop where logs must be corrected in connection to log piles (2) 

2. The logs either get pushed back by the momentum of the machine or with 

the crane (4) 

 

Cycle: Control logs  

1. Wheels stop at the relevant control log pockets (4) 

2. Transport logs to their equivalent area (2) 

 

Cycle: Defect logs 

1. Wheels stop at the relevant pocket for defective logs (4) 

2. Transport to relevant trash pile for future processing (2) 

 

Since the machine drivers always have an intent to have wood in the grapple 

they seek out tasks where they can be most effective. The biggest part of the 

tasks involves loading/unloading and transporting lumber between various areas. 

But in case of sudden change to what they are on their way to do for example, a 

log must be corrected at the sorting intake asks for the driver to improvise. The 

undergoing moment or cycle then gets put on hold until the more significant task 

is completed. 
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3.2.7 Time study 

Velocity in relation to the distances the machines cover each day is a crucial 

factor to consider in a production company. It’s also a very large financial factor 

that can damage the economics of the company depending on how the issue is 

dealt with (Denscombe, 2010).  

 

To determine the average velocity that is used on an ordinary day the question 

was given to both the managing machine driver and the logistics manager. This 

covers both average speeds with and without cargo as well as how the drivers 

will have to adapt to external factors such as rain, snow or muddy conditions. 

Because of the limitations of the study the data wasn’t collected by the 

researcher themselves, but where the data that was presented was very detailed 

and realistically applicable.  

 

Figure 4. Illustration of hauling from Yard 1 too Yard 2. 

 

The distances that are covered were collected by three diverse sources such as 

Google maps, company map and observations. The reason for that was to have 

enough sources so that the data could be compared and put into a practical 

viewpoint.  

 
3.2.7.1 Contribution to questionnaires 

The speed and distance study were done to get an insight into how the workload 

is divided in relation with gained or lost time, and by that losing production and 

economical outputs. If the negative factors that don’t let the production run in an 
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optimized manner were to be specified, they could also be solved and avoided 

which would benefit an industry both in the short-term as well as long-term.  
 

3.2.8 Visual study 

A visual study was carried out to get perspective in how much of the grapple 

capacity was utilized in the different scenarios where lumber would be collected 

and transported. The other aspect of the visual study was also to see the reality 

concerning stacking log piles as well as correcting them. This was all done from 

an observation perspective from the machine cabin as the write would ride along 

with the drivers.  
 

3.2.8.1 Contribution to questionnaires  

The visual study portraits an input on machine utilization and hauling capacity 

meaning both the maximum volume but also depending on the dimension classes 

where equivalently a larger number of logs would fit in the grapple and the 

opposite with thicker (or longer) logs. 

 
3.2.9 Quality and quantity of an interview 

There are numerous reasons of either using a qualitative or quantitative model 

for an interview for example time, study subject or number of respondents. The 

choice for this study ultimately became a quality interview which also has its 

benefits, mostly because the circumstances asked for it. 

 

A quality interviewer, or an “One-to-One interview” as it’s called (Denscombe, 

2010) is the most generic form of interviews where there is only one interviewer 

and one respondent. This makes the entire process easier to control as well as 

you only must see to one person’s opinions and views from where you then as 

the interview, can ask to follow up question and elaborate the ideas and concepts.  
 

3.2.9.1 Contribution to questionnaires 

The qualitative interview method gives a deeper insight into the subject than 

what a quantitative would have. It also lets the interviewer become more 

knowledgeable on points which are hard to understand where the interviewer has 

the possibility to ask follow-up questions. Although a compensation could be 

made where a couple of more qualitative interviews would be possible the 

circumstances regarding this study the researcher was unable to do so. 

 

3.3.1 Timber yard measurements   

All the consecutive measurements of the areas regarding the timber yards have 

been done together with the managing staff and machine drivers. The foundation 

of this data is based on the knowledge and experience of everyone involved and 

then portrayed by the researcher himself. The subjects that are concerned are 

height, width and length of log piles, the sound barrier hill, sorting station and 

volumetric capacities regarding the timber yards. 

 

 

 



 

20 

 

3.4 Secondary data 

Information that are not directly connected or analyzed by the researcher himself 

is presented in the following sections. The concerning factors of the study are 

generally regarding machines and how the researcher argues on more theoretical 

and methodical points of the study. Some aspects of the secondary input of data 

is the result of limitations and ideas that are either difficult to analyze or where 

the researcher needs to be able to explain the thought process properly. 

 

3.4.1 Current timber yard model – Analysis 

The current model is based on the factors that speak for maximized utilization of 

timber area and pile volume which is maxed at around 15,000 m³ (log yard 

volume – max). The volume that can be reached is dependent on several factors 

such as wood species, defects and dimensions as it also dictates how the log piles 

can be built.  

 

The yard is full when logs must be moved elsewhere because log piles and 

dimensions mixture can’t withhold any more volume. There is also a need of 

space for the wheel loader when it can no longer mount from in front, and 

instead must load from the side. Of which, if there is no space on the side, the 

maximum volume cannot be reached and has a negative impact on total volume 

capacity. 

 

Following the case of a deficiency in volume or dimension flexibility the use of 

Yard 2 becomes unavoidable because of how the current model is designed. As 

described in an earlier chapter, there cannot be too little volume capacity (space). 

The result of this ultimately becomes to be a large deficit both logistically and 

economically. 

 

The working routine that takes place for the three machines accordingly was 

taken into consideration under the observation study. For example, how each 

machine moved around the industry to do their individual tasks and how they 

fluctuated when an “abnormal” task would surface, meaning a task which does 

not fall under normal working conditions of productivity. 

 

3.4.2 Capacity, fuel consumption and station data 

The various subjects in the title are data that has been taken part of in a 

secondary manner from both manager and machine driver. As a part of the 

interview the questions regarding capacity and fuel consumption could be asked 

to both parties. From where they would then be compared to both see if they 

would show the same data, and in that sense get an estimate of the average 

amount of resources that are utilized.  

 

3.4.3 Log pile calculations and data 

Three different piles where picked specifically from the assortment which 

differed in volume, dimensions and length (small – medium – large) to be put in 

the perspective of models (see Appendix 2). This data is to research volumes 

regarding the log yards to determine the capacity from a present perspective in 
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relation to the new one. This particular pile with its volume and dimensions will 

be the foundation for data concerning the models and ideas with regards to 

volume numbers. Although the data was collected by the researcher as well as 

manager the data is superficially presented which is the reason for being 

presented as a secondary data input. 

 

Figure 5. Log pile calculations of average dimensions. 

 

As the volumes of a certain area could be calculated with known measurements 

the data for the log piles had to be done according to the directives of pile 

measuring (VMF SYD, 2018). Which looks at the characteristics of both logs 

and stacking of the piles to determine how big of a percentage must be removed 

to get a correct reading. But since all piles have been compiled into one the 

directives for those volume numbers (filling) has become an average of the total.  

 

The researcher kept in mind what was known of piles, lumber and stacking in 

order to as correctly as possible narrow down the percentage to one that would 

mirror reality in the best way possible.  
 

3.4.4 Resulting concept for new yard model  

The goal for the new model is to eliminate the use of Yard 2 by increasing the 

volumetric capacity of Yard 1 by making use of unexploited lands to make up 

the differences. The innovative ideas for a model will be theoretical applicable in 

practice as well as in theory but where some sort of middle-ground solution will 

be taken from company standpoint. The foundation of the model designs will be 

to utilize the area that currently stands, along with the expansion as well as 

complementary methods that will benefit the outcome. 

 

3.4.5 Machine findings  

Jonsson and Mattsson (2016) describe transporting costs as a substantial part of 

economics which is dependent on how it is managed. The manufacturer loses 

every time the goods must be processed additional times including that of regular 

flow. In this case meaning extra transporting routes or unutilized resources that 

are unnecessary should be avoided. 

 

Only the machines that operate within the area of the log yard are taken into 

consideration for the analysis. The position of economical outcome of the trucks 

and wheel loaders are not put in relation between total income and total cost, but 

instead the overall cost that is set by the managing director and cost for fuel 
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consumption. The reason for that being a difficulty in analyzing the machines 

value to the end-product. Where the case for that would be to do a complete 

chart of the sawmill with the various areas contribution to the end-product.  

 

3.4.6 Problems and issue analysis 

The problem that the industry faces is the one of being ineffective on the matter 

regarding logistics. The biggest problems being the use of Yard 2 in relation to a 

demand from the company to increase the number of pockets on the sorting 

station for a more flexible arsenal. Those aspects go against each other but where 

the solution would be to utilize a small area of the timber yard that is today not in 

any productional use.  

 

3.4.7 Credibility and authenticity 

The purpose of this study is to not only to research a subject, but also to raise its’ 

credibility and authenticity alongside it. This happens with both company and 

supervisors to question the credibility of the content from where the researcher 

then must make sure to withhold a high standard of contents. Ultimately, it’s the 

responsibility of the researcher to make sure the shared and required content 

becomes correctly portraited. 

 

In both the interview, observations and studies the basis for the researcher was to 

ask as many questions as possible to correctly understand the subject. Because of 

the information that was acquired ideas on improvement ideas could be brought 

forth and debated with participating parties such as machine drivers.  

 

3.4.8 Ethics, morals and values 

As the objective of the study is to research a certain subject it must be done in an 

orderly matter where the researcher acts in the best interest of others (Bell, 

2015). Where the researcher acts as both as a visitor and partner to the company 

in an environment that must be maintained so that normal circumstances won’t 

be withheld or interrupted. Where other parties of the study feel comfortable 

with both taking part in the study and being used as references in it. 

 

3.4.9 Limitations 

For the depth of the subject as well as the time given would be put into practice 

the following limitations of the study was brought forth: 

 

➢ The research of the study will only concern when the sawmill is 

processing logs of spruce whereas, the use of pine will be taken into 

theoretical consideration only. 

 

➢ The focus is only on the timber yard which includes machines, log piles, 

yard 1, yard 2 and the sorting station following their effect on 

production. 

 

➢ The set timeframe of the study is 10 weeks of 100 % but where the 

research student intentionally begun earlier for time management. 
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➢ No major aspects regarding financial factors are included in the study. 

 
3.4.9.2 Scope 

This study is focuses purely on the industry of Vida Bruza, it’s likely to believe 

that the only benefactor of this study will be themselves. The thought processes 

and ideas that have been presented in this report would still be beneficial to 

someone within the same job or research subject. For other people to gain some 

amount of knowledge or develop their ideas based on this report would be a 

benefit. In that sense, the goal is ultimately for the industry of Vida Bruza to 

acknowledge some of the points in this study for them to make a change to the 

better. 
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4. Result & Analysis 
This section provides information of both primary and secondary nature which 

has been collected and processed. In conjunction with every resulting sub-

chapter a section of the summaries and analyzes follows.   

 

4.1 The timber yard 
 

4.1.1 Material flow map 

Figure 6. presents the material flow and the direction of travel until it gets loaded 

into the saw-intake where sawing and finishing process takes over. As the main 

material flow is underway, several semi-processes take place such as material 

that goes as control logs or re-saw area. A point that was noted was the heavy 

traffic on the timber yard when numerous machines moved around at once 

besides yard machines, such as trucks with ungauged lumber or saw-chips. 

 

Figure 6. Material flow of the timber yard (Google Maps, 2018. Accessed on 22-

02-2018, see also figure 3). 

 

Timber yard 1 is the main use of log volume which extends to 15,000 m³ of 

which the use of yard 2 becomes unavoidable when the main yard is maxed out. 

This happens either when the gauged volume has become too large in relation to 

lack of saw capacity, or when leftover logs after the pine/spruce transition are 

still imminent. 

 

4.1.2 Current layout  

The current layout works as follows, lumber comes in where 

Virkesmätarföreningen (VMF, 2018) is the first stop of which it is then put at the 

area for ungauged lumber until it’s loaded onto the station for sorting. From 

there the logs roll accordingly onto the pockets they fall under and are then 

transported to individual log piles at yard 1 until their time for continuous 

processing. 
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4.1.3 Sorting station 

The sorting station currently hold 38 pockets of each species but where the goal 

is to add another 8 pockets to it, this would increase the length of the belt from 

130 m to 157 m with a total of 46 pockets. The pockets are divided not only in 

dimensions but also depending on top/root-logs, or if there are any defects such 

as bends or metals in the wood. To have control of quality and margin of error 

random logs known as “control logs” go to the end of the sorting belt where 

VMF employees come 1-2 times a month to double check data from the 

measuring frame, it is usually between 20-40 logs at a time that is checked. The 

margin of error is around 0,2 for Spruce and 0,5 for pine. 

 

Logs that get misplaced either become control logs or goes through the sorting 

process once again. If the logs are too long or have other defects they get cut 

manually and put in the corner which is a small area of defective logs. 

 
4.1.3.1 Pockets 

It was noted that logs in the pockets occasionally would have to be corrected 

when they either rolled out, came stuck or laid crooked compared to the rest. The 

reason for this was so that it would be easier to pick them up all at once without 

issues later.  

 

A factor that was taken into consideration from the interview was that the full 

use of the machines grapple wasn’t utilized seen as logs in the pockets couldn’t 

fill it. Where every hauling when the grip isn’t filled is a resource that isn’t fully 

utilized to its potential, leading to longer and larger number of transports. 

 

There was an idea to keep rolling logs coming from the conveyor belt at place 

with so called ‘log holders’ made from concrete, these could not handle the load 

and broke and was later removed entirely as they gradually became destroyed.  

 

4.1.4 Log piles 

The piles are placed so that the machine drivers together with responsible 

manager decide themselves where piles should be placed in a so called flowing 

placement, with the opposite being a stationary placement where said 

characteristics of piles never change.  

 

Stacking piles is a precision kind of job but which depends on several factors to 

reach its full potential to maintain volume. The limited height of a pile is limited 

by the characteristics of the logs such as dimensions, species and defects. Bigger 

dimensions usually mean that they can be stacked higher to where the maximum 

height would be around 6-7 meters, the maximum height for smaller dimensions 

lay around 4 meters since more logs mean larger risk for defects. This leads to a 

decrease of pile height where the driver feels there is a productive and a security 

risk to build it any higher. 
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Working with spruce usually has a more stable working procedure than pine 

because of its slipperiness, poor top shape and crookedness. The result of this 

being smaller piles than required and where the remaining volumes must find its 

place around the timber yard, which ultimately again leads to a deficit of areal 

space. 

 

4.1.5 Interview perspectives  

A few pointers from the interview regarding log piles was the problems that 

occurred during winter and early spring. Heavy snow and moisture made the 

traction on both machines and logs to become very unstable, where production 

had to be slowed down to compensate for easier and safer working environment.  

 

The concept that would benefit all parties the most was to shorten the distances 

from pile to said area it was for, it also correlates to the feeling of there being a 

lot of traffic on the yard where alternative driving routes had to be taken. 

 

4.1.6 Timber yard findings 

The timber yard is today designed in the way that there is to be withheld a 

continuous and easy flow of material throughout the process. But as all the 

parties agree on is that it is no longer an optimal model considering yard 2 is still 

occasionally in use. And with the area that is unutilized there is still an unknown 

capacity to be taken advantage of, and whether this could be the solution to the 

problem of lack in areal volume or not. 

 

Another issue is the saw intake where the drivers must load it from the side 

instead of from the front which would be the optimal case. Rotating the intake 90 

degrees would not only ensure more space for machines, but also a faster 

unloading.  

 

4.2 New layout 

 

4.2.1 New layout design 

As the focus of this study is to improve the logistical standpoint of the industry 

by removing the use of yard 2 in relation with an increase of sorting pockets. The 

increase of pockets means an addition regarding dimensional flexibility and 

volume where even more space must be found. The unutilized area benefits 

overall volume increase by only a small amount where other ideas must bring a 

solution. 

 

A solution to the problem would be the area of ungauged area behind the sorting 

station by either finding a compromise where gauged and ungauged piles can be 

kept separate, or by moving the complete process of ungauged logs to yard 2 as 

seen in figure 6. 
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Figure 7. The developed model of the industry (Google Maps, 2018. Accessed on 

22-02-2018, see also figure 3) 

 

By doing this the complete area behind the sorting station will open which is 

more than enough to satisfy the needs as for the main yard. The problem that 

surfaces from that solution is that the ungauged volumes now is further away, 

which means that the same original issue still is at hand. The model calls for the 

same concept as originally designed where a compromise must be made to get all 

lumber as close to its final destination as possible.  

 

4.2.2 Unutilized area 

When looking at the unutilized area there is a lot to gain, not essentially more 

piles as such but the existing piles would be able to hold more volume as they 

can become longer. The length of each pile after the bend would gradually 

become longer until its max is reached at the end, there a small compensation 

must be made so that machines can get to them.   

 

Figure 8. Total expansion length of log piles in the unutilized area 

(Google Maps, 2018. Accessed on 22-02-2018). 
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The length of each pile after the bend would increase everything from 2 meters 

to 25 meters, these piles should preferably become a stationary class for large 

volumes for it to be fully utilized.  

 

This speaks for an addition of volume as not only more, but also longer piles can 

fill the new space which increases the total capacity of yard 1 with 2 544 t ub5 or 

3 180 f ub6. 

 

4.2.3 Differences – Old & New  

The apparent differences are the changes of design that are made so that the 

volumes that are required to not only sustain production but also avoid 

unnecessary use of means such the one of yard 2. The new model would increase 

the current max storage to about 25 176 m³ when fully utilized, seen to 

unutilized area as well as the old ungauged area has become a part of yard 1. 

 

Although the model doesn’t eliminate the transporting distance between the 

yards the removal of the route would be gained by a decreasing cost for 

transportation. A distance of 1 km is covered too and back between the yards 

which is done an average of 10 times a day along the year and where the trip 

takes about 6-8 minutes at a velocity of 15 km/h. The individual costs for a 

single machine rises up to 5 841 SEK over a month, 70 089 SEK for a year and 

during a 5-year period it has risen to 350 447 SEK. 

 

Table 5. Description of resulting factors of hauling between yards. 

  Trips Distance (km) Time (h) 

Fuel consumption 

(L/h) Total (SEK) 

1 Month 200 200 20 366 4 172 

1 Year 2 261 2 261 240 4 392 50 069 

5 Years 11 305 11 305 1 200 21 960 250 344 

Hourly cost  1 1 18,3 209 

 

4.2.4 Analysis 

There is a common factor that although the current model is good, it can be 

developed and become even better. Using the second yard was a problem that 

had already been realized by both machine drivers and management where a 

solution had to be found since it’s not viable long-term. The unutilized part of 

the yard wasn’t something that had been directly apparent for the drivers but 

where it was agreed that utilizing this area would benefit the cause. 

 

The changes that would be done according to the new model ideas would lead to 

readjustment for the machine drivers, but where the model is designed to be easy 

to use and apply to the working environment. It is a change that benefits both 

                                                 

 
5 T bp = Pile measured including bark 
6 F pb = Fixed cubic meters including bark. 
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parties for a sustainable long-term goal, although some uncertainties might 

present themselves before everybody is feeling comfortable with the change. 

 

Because of the decrease in driving distance does not only reduce the production 

costs but also the factors that damage the environment. Around 4 400 liters of 

fuel could be potentially saved each year which the result of presented model is. 

Taking care of the environment, keeping pollution at a minimum with a long-

term thought process is something that has been highlighted the past decade.  

 

 

4.3 Machine park & Capacity 

 

4.3.1 Machines 

 

Volvo L220 (New & Old): 
Tractor base with horizontal grapple arm with lock. 

 

The machine park consists of two Volvo L220 machines where the old one has 

been in use for about 9 years, the new one has been in use for 1 year. These two 

have the main task of keeping the production going by either loading logs to the 

sorting station or the saw-intake, unloading of incoming ungauged lumber is 

done in matter of time. 

 

Volvo L220 has an estimated average speed of 35-40 km/h without a load on a 

straight road but the speed when hauling is 15-20 km/h. The speed is dependent 

on the factors of the haul such as volume, characteristics (defects), field of view 

and weather conditions to maintain a safe working environment. 

 

The newer model has a fuel consumption of 15,6 liters/hour whereas the older 

model has about 16,3 liters/hour. The fuel consumption, although dependent on 

the circumstances such as workload and driving distances. 

 

Svetruck (logstacker) - TMF15 32/22: 
Vertical haul arm with a grapple able to rotate 360 degrees with lock and overbearing 

chains to keep the logs from moving. It’s also equipped with a pile shuffle on the front of 

the machine base to push logs together with the weight of the machine. 

 

The third and last machine to operate on the timber yard is the logstacker which 

main task is to operate between log piles and stack them accordingly along with 

unloading ungauged lumber. The machine can stack logs from the front of the 

pile up to 4 meters from where it then must be loaded from the side where it can 

reach up to about 7 meters if log dimensions and pile characteristics are good. 

 

TMF15 has a maximum speed of 27 km/h when unloaded from where the speed 

is decreased between 10-15 km/h when loaded with lumber where it has a 

capacity of 32 tons when the telescope (arm) is retracted. 
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Fuel consumption has an average of 23 liters/hour depending on the 

circumstances such as driver and external conditions. 

 
4.3.1.1 Capacity 

When you see to the purpose of these machine it’s to haul as much as possible, 

as often as possible to utilize and optimize the resources available. In an optimal 

scenario, the grapple should always be filled and hauled 100 % of the time. By 

the discussions and interviews performed it was presented that around 60-70 % 

of the time there was volumes that were being transported. Although, there are 

numerous factors that should be kept in mind such as what machine is operating 

and between what processes – piles, saw or the sorting station. 

 

4.3.2 Analysis 

There was a common view point that the timber yard area is heavily trafficked, 

not only by internal operating machines from the company but also external 

logging trucks. During certain time periods when there is an elevated working 

capacity the traffic can become very severe in relation to the lack of space when 

the timber yard is full. With the lack of space for internal and external machines 

comes the founding issue where wood volumes must be hauled to another 

location further away (Yard 2). 

 

The capacity of the machines was said to vary a lot on regards to how much they 

are producing from the saw and such. Meaning, at times the capacity could be 

fully utilized when there was a high productional flow where at other times it 

could be the opposite. For example, regarding an earlier statement the logs 

coming from the sorting station that were loaded never filled the grapple of the 

machines. The thought concerned if the pockets should be filled more often but 

not utilize the machines’ potential, or less often where the grapple would be 

more filled, but logs would roll off or fall unparalleled to the others. 

 

The winter creates another problem for the yard where not only time and space 

must be found for the fallen snow, but also the road condition worsens as well as 

increased hauling weight and friction. 
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5. Discussion  
This section is a collection of resulting aspects and factors to the study that is put 

into a subjective and objective viewpoint from the perspective of the researcher. 

 
5.1 Main results 
The problems that were presented from the company were later shown in both 

theory as well as in practice to be a factor that needs a solution. In order to 

follow the developments of production as described by Hansen & Juslin (2002) a 

change is needed. The industry doesn’t have a lack of volumetric space, instead 

what it does have is a problem with being able to place it as best fitted, where 

past studies such as Berglund (2014) and Ranudd (2010) didn’t have this issue. 

The facilities of the industry are placed in such a manner where it would have 

sufficed when production wasn’t as high as it currently is. Whereas right now, 

it’s all cramped into an unfortunate geographical position where expansions to 

benefit productional flow doesn’t come without an easy solution. 

 

The model presented in this study doesn’t give a black-on-white solution to the 

issue but instead allows the company to see what and how, a possible solution 

could be designed. The outcome being that to some degree implement what in 

the future gradually could be the correct solution, or at least the means to 

ultimately reach it. Presented results show what could be gained by 

implementing a change to the problem and what aspects and factors that play 

part of those circumstances.  

 

Machine capacity, material flow, logistical design and material specification 

being the key foundations to look at in order to develop production. The 

presented points which were also concluded by Forsberg & Romuk-Wodoracki 

(2015). 

 

5.2 Analysis and improvement ideas 

Observations as well as results from the interviews show that having two 

separate timber yards isn’t an ideal solution as more resources has to be put into 

it such as time and money (Lumsden, 2012). For the problem to be solved there 

would be one timber yard in conjunction to the present one. But for these 

circumstances the solution brings the same problem as before if the presented 

model would be implemented. But instead of transporting logs between yard, it’s 

now between ungauged and gauged lumber which possibly could be analyzed 

further to see what differences separate them both logistically as well as 

financially. 

 

Improvement can also be done in smaller steps, for example by expanding the 

current yard in regard to the unutilized area as well as seeing over traffic 

situation and what can be done regarding winter/wet seasons. Issues circulating 

pile stacking (characteristics), sorting station and machine park could also be 

factors to benefit development just as Bexell (2011) did. 
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5.2.1 Methodology 

The chosen methods throughout the study had been picked from the limitations 

that had been set such as time and depth of the study, which seen from the 

outcome was well fitted. The option to collect data and do research by visiting 

the company to then process and study a few weeks at a time made it possible to 

manage time and resources to ensure a high qualitative study. The distance 

between industry and origin of the researcher was also a factor to the layout of 

the study. 

 

The season of which this study has been underway has mostly been during the 

Winter months which in some aspects have affected the results by snow and 

wetness. This has led to non-optimal conditions for machine drivers on the 

timber yard but has given insight to the reality of the circumstances where there 

can’t always be optimal conditions. Traction on the wheels as well as from the 

grapple were problematic with packed snow and melting snow which forced the 

drivers to be more cautious.  

 

The interviews that were made didn’t go as firstly intended where a base of 3-4 

from different position would share their thoughts and ideas. Instead the 

company along with the researcher understood, that the correct course of action 

would be to interview the one with the most knowledge because the average age 

was too low to be fully applicable in the study. This solution although not as 

firstly intended, was very welcomed as it saved both time and made the 

following input-data easier to process. 

 

5.3 Practical application 

The improvement ideas, suggestions and solutions as described in the result 

section is individually applicated to Vida Bruza and their industry, but where 

similar problems and solution can be applied to similar industries besides the one 

in question. Insights and variables that presented themselves can be analyzed and 

edited to other industries accordingly.  

 

5.3.1 Strengths and weaknesses  

The strength of the study is its relevance and conditions of which it was done 

under, which means under completely normal circumstances. The desire of the 

study was to present the results which would be based on conditions that arise 

from the everyday working environment. The timber yard volumes didn’t differ 

in any significant amounts and wouldn’t affect the end result by any means. 

 

Some areas of the study are somewhat inadequate because of the lack of time 

and resources which would have to be continued in a later stage to fully be 

applicable. Those areas would mainly revolve the time study as well as the 

measurements for the average log pile. Other areas have also had to be estimated 

to some degree where insufficient data had been collected to completely justify 

the practical conditions.  
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5.4 Future studies 

The study has given an insight in both the hidden potential of the industry but 

also the hurdles that has to be overcome to reach them. As the strength of the 

study is its relevance the reality, and the weakness is the depth, it would be 

interesting to more thoroughly investigate the findings and relate to them to see 

how much they differ from the original study. In the future compare more data of 

economics with past studies such as Berglund (2014) or Ranudd (2010). 

Measuring a larger amount of log piles for the average one as well as a full study 

of machine speed and volume haulage are some ideas to follow up on. 

 

It would also be in everyone’s interest to in detail research the models that are 

both presented but also other possible ideas. More input data is needed to really 

have all the tools necessary to draw a conclusion what is the best course of action 

to take from company perspective. Also, the problems regarding high amount of 

traffic which isn’t covered in this study could be further researched in order to 

find an appropriate solution. 

 

Investigating the capacity of the machines further as Forsberg & Romuk-

Wodoracki (2015) did would also give more insight into the possibilities for the 

future. Average speed, grapple utilization over time and working procedures 

with their effect on end result are some of the ideas. Also, research whether the 

new model calls for another machine to haul between the yard and ungauged 

area and what economic effects that has would be especially crucial for future 

references. 

 

An idea would also be to implement some sort of digital tool to get hands-on 

data as to transporting speed, volume capacity of machines as well as a more 

organized pile orientation such as GPS-Timber for example. This study should 

be a foundation for future studies, where collected data then can be continued, 

and solutions be implemented. 
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6. Conclusion & Recommendation 
This section summarizes the study and sees to future actions to take. 

 

The results of this study show that the logistical aspects of the current layout 

have a logical concept supporting it but where areas can be improved. The 

communication between machine driver and manager, where they work 

individually but in conjunction to one another is a good concept. There are no 

considerable aspects of production where effectivity is reduced, except the 

logistical one between the yards. 

 

There are some actions that are more apparent and easier to enforce than others 

which would benefit production in smaller steps. Asphalting the unutilized area 

would be one of those steps to start with. As for the model presented there are no 

profitability analyzes in this study whether the implemented changes would 

benefit financially neither how long the turn-around would be. Before any 

decisions be made the results should be thoroughly analyzed and depending on 

the outcome then be implemented. 

 

As for the machine capacity it’s difficult to say whether there is an over- or 

under capacity because of the large varieties that occur. Hauling a few numbers 

of logs from the sorting station to then fill the grapple when hauling from log 

piles presents this variety clearly. Despite that, it should be kept in mind the 

limitations of the study when drawing these conclusions.  

 

Vida Bruza can increase the overall volume capacity and decrease hauling 

distance along with fuel consumption if said models and ideas are implemented. 

Proposed ideas and models needs to be discussed and accepted from machine 

drivers as well as managers in order to be completely applicable and 

implemented. 

 

Following actions are recommended to the company: 

 

➢ View presented points of the study to assess whether they are both 

realistic and applicable. 

 

➢ See to the asphalting of the unutilized area and its practical as well as 

financial factors to do so. 

 

➢ Examine the possibilities of the presented model in profitability as well 

as practical implementation. 

 

➢ Analyze if investing in a digitalized GPS-system with volume, placement 

and data is a viable idea. 
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Appendices 

 
Appendix 1 

Questionnaires: 

 

1. What factors are beneficial and non-beneficial to the current Yard 1 and 

what are the resulting effects? 

 

2. How does the use of Yard 2 effect the current production process and 

what positive and negative results does it have? 

 

3. How would the additional expansion of the sorting station logistically 

effect the current production process, and is it possible? 

 

4. What modifications to the logistical model should be made to optimize 

the process along with material flow? 

 

 

Interview questions: 

 

• What is desired when stacking log piles? Any issues? 

 

• What problems present themselves in your work concerning time loss and 

driving distance? 

 

• What changes/modification would benefit the work environment? 

 

• How many times per day would you say you travel to yard 2? 

 

• In percentage, how often do you drive with and without material? 
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Appendix 2 

 

Collection for average log pile volume 

 

 nr pile length (m) height (m) log length (m) Top-vol m3 

f(v)-65% G19 (thin) 24 5 4,68 419 

  17 4   

 Average: 20,5 4,5 4,68 419 

      

f(v)-63% G11 (average) 34 3,5 5,46 533 

  20 3,5   

 Average: 27 3,5 5,46 533 

      

f(v)-62% G35 (thick) 35 5,5 5,03 639 

  17 3,5   

 Average: 26 4,5 5,03 639 

      

      

 TOT: 24,5(≈25) 4,2 5 530 

 m3/m 21,2    

 Unutilized area: 120m 2544 m3   
 

 

 

Table of economic factors of hauling between yards 

 Trips Distance (km) 

Time 

(min) 

Time 

(h) 

Fuel 

consumption 

(l/h) 

Fuel 

(SEK/liters) 

Total 

(SEK) 

1 Day 10 10 60 1 18,3 11,4 208,6 

1 

Week 50 50 300 5 92  1 049 

1 

Month 200 200 1 200 20 366  4 172 

1 Year 2 261 2 261 14 400 240 4 392  50 069 

5 

Years 11 305 11 305 72 000 1 200 21 960  250 344 
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