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Abstract 

This bachelor thesis looks at the organization of the production of chainsaws in three dif-
ferent Husqvarna AB plants; one in Sweden, one in Brazil and one in the USA. The field of 
production organization carries the mark of men like Adam Smith, Frederick Taylor and 
Henry Ford, and it is with reference to the approaches of these men, and others, that we 
ask how Husqvarna AB organizes its production of chainsaws. 

We found that production in the Swedish plant consisted of a worker philosophy influ-
enced by the “group thinking” that was prominent in Sweden in the 1970s, coupled with a 
production philosophy sharing many traits with Ford’s mass production while incorporat-
ing elements of lean production. The production lines in Brazil are identical to the newer 
lines in the Swedish plant. The differences are fewer influences from “group” approaches 
such as the socio-technical view. The US plant provides a sharp contrast to the other two. 
It produces saws for the consumer market and not the professional market. Quality and 
longevity demands are radically different, which enables for another production approach 
to be used. With simple operations and very short times at each work station, the US plant 
is not many steps away from Ford’s mass production approach.  

 



 

 ii 

Kandidatuppsats inom nationalekonomiKandidatuppsats inom nationalekonomiKandidatuppsats inom nationalekonomiKandidatuppsats inom nationalekonomi    

Titel:Titel:Titel:Titel:        Produktionsorganisation på Husqvarna AB: en studie av motoProduktionsorganisation på Husqvarna AB: en studie av motoProduktionsorganisation på Husqvarna AB: en studie av motoProduktionsorganisation på Husqvarna AB: en studie av motor-r-r-r-
såsåsåsåggggstillverkning vid tre fabrikerstillverkning vid tre fabrikerstillverkning vid tre fabrikerstillverkning vid tre fabriker    

Författare:Författare:Författare:Författare:    Anders CarlssonAnders CarlssonAnders CarlssonAnders Carlsson    

    HeHeHeHenrik Fredrikssonnrik Fredrikssonnrik Fredrikssonnrik Fredriksson    

Handledare:Handledare:Handledare:Handledare:    PerPerPerPer----Olof BjuggrenOlof BjuggrenOlof BjuggrenOlof Bjuggren    

    Helena BohmanHelena BohmanHelena BohmanHelena Bohman    

DatumDatumDatumDatum:  2005200520052005----09090909----06060606    

Ämnesord:Ämnesord:Ämnesord:Ämnesord:    Husqvarna AB, arbetsorganisation, produktionsoHusqvarna AB, arbetsorganisation, produktionsoHusqvarna AB, arbetsorganisation, produktionsoHusqvarna AB, arbetsorganisation, produktionsorrrrganisation, aganisation, aganisation, aganisation, arrrrbetbetbetbets-s-s-s-
kraftsspecialisering, arbetets uppdelningkraftsspecialisering, arbetets uppdelningkraftsspecialisering, arbetets uppdelningkraftsspecialisering, arbetets uppdelning 

 

Sammanfattning 

Denna kandidatuppsats studerar produktionsorganisationen inom Husqvarna AB:s motor-
sågstillverkning i tre olika fabriker; en i Sverige, en i Brasilien och en i USA. Området pro-
ductionsorganisation är influerat av män som Adam Smith, Frederick Taylor och Henry 
Ford, och det är i ljuset av bland annat dessas bidrag som vi frågar oss hur Huskvarna or-
ganiserar sin produktion. 

Vi fann att den svenska fabriken var en kombination mellan ”grupptänkandet” som aktuali-
serades i Sverige på 1970-talet, särskilt med avseende på arbetarna, och ett produktionssätt 
som i många delar är massproduktion av Fordiskt snitt som allt mer går emot lean produc-
tion. De brasilianska produktionsbanorna är identiska med de nyare svenska. Skillnaderna 
ligger i arbetarnas roller, då den brasilianska fabriken bär färre tecken på att vara inspirerat 
av grupptänkandet i till exempel det socio-tekniska synsättet. Den amerikanska fabriken 
står i skarp kontrast till de övriga två. Den producerar för konsumentmarknaden och inte 
för den professionella marknaden. Lägre kvalitets- och livslängdskrav tillåter ett annat pro-
duktionssätt. Den amerikanska fabriken har många likheter med Fordisk massproduktion, 
med enkla handgrepp och mycket korta tider vid varje station. 
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1 Introduction: To produce – but how?  

Today we can look back on three centuries of industrial production, beginning at the start 
of the eighteenth century with the industrial revolution. A number of different views and 
theories on how production is best organized have seen the light of day, and some of them 
have had great impact on industrial manufacturing as we know it. From a perspective of 
past and current production approaches, how is production organized today in a modern 
manufacturing company? In this thesis, we analyze the case of Husqvarna AB’s chainsaw 
production. 

Husqvarna AB is a manufacturing company based in Huskvarna, Sweden. Counting all its 
brands, it is the world’s leading producer of chainsaws for the professional market, with 
German company Stihl as the major competitor in what is basically a duopoly market. This 
thesis will analyze how Husqvarna AB1 has chosen to organize its production of chainsaws 
in three different plants, situated on three different continents. Our focus lies on work or-
ganization and assembly. For chainsaws, assembly is a labor intensive task, that makes use 
of very little specialized machinery. This puts the worker at the center of the process.  

The company uses different versions of assembly line production for different models, 
which makes it an interesting case for comparisons, both historical and between factories. 
The assembly line has sometimes been credited as the cause of the great output (and con-
sequent consumption) rise that followed in the footsteps of Henry Ford’s innovation of 
production organization in the 1910s. As will be seen later in the thesis, the assembly line 
was not in itself the cause, but the principles and thinking that came along with its imple-
mentation were. In this thesis we study three cases of assembly line production – one 
Swedish, one Brazilian and one American. 

The Swedish and the Brazilian plants both produce chainsaws for the professional market 
while the US plant2 produces for the consumer market, where a large number of players 
compete chiefly with price. In our empirical material, we will let the Swedish factory pro-
vide the basis for comparison. It will represent something of both old and new in 
Husqvarna AB’s production concept. The Brazilian plant was finished as late as 2000, 
which makes it a good example of the current thinking in the company’s production plan-
ning. The US factory, with its production for the consumer market, faces a whole other set 
of requirements when it comes to longevity and quality. In fact, the US factory today repre-
sents a much different approach to the assembly process compared to its Swedish and Bra-
zilian siblings.  

1.1 From guilds to factories 

In the centuries preceding the industrial revolution, Western European production was 
largely organized into guilds. Even in those days, when goods were produced with handi-
craft methods, there were some forms of specialization. The journeymen performed one 

                                                 

1 Note the difference in spelling between HusQvarna (the company) and HusKvarna (the city). 

2 The US plant is owned directly by Electrolux, which is also Husqvarna AB’s mother company. However, 
the connections to Husqvarna AB are strong. To avoid confusion, we will simply refer to the US plant as a 
Husqvarna AB plant, although that is not technically the case. Also, the number of employees at the US 
plant is unrelated to Husqvarna AB’s total number of employees. 
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kind of work with an item and the master craftsman performed the end work. Tradesmen 
were the link between producer and customer. Later the tradesmen hired the craftsmen to 
produce goods at request, and in that way industries evolved (Sandkull & Johansson, 1996). 

The history of mass production takes off with the industrial revolution, which in turn was 
commenced with the introduction of the steam engine and its use in automated machinery 
(Wertheim, 2001). Capital, in the form of machines, replaced a good deal of the labor of 
workers and multiplied the productivity of the remaining labor. The issue of how to organ-
ize work and production increased in importance. 

In 1776, Adam Smith published his momentous work Wealth of Nations, and with that he lay 
many foundations in the field of economics. With his theories on the division of labor and 
labor specialization, Smith caught what was likely the most important aspect of the quickly 
evolving world of industrial production he was studying (Piore & Sabel, 1984). The core of 
his ideas was that the production process should be divided up into its essential parts and 
distributed between workers to increase both efficiency and productivity (Smith, 1776). 

1.2 Outline 

In Chapter 2, the thesis will expand on what it was Smith actually observed, as well as sum-
marize the conclusions he drew. The work of two other men that have put their mark on 
the history of production organization – Fredrick Taylor and Henry Ford – will be outlined 
thereafter. The thesis then introduces an approach that contrasts those of the men men-
tioned above – the socio-technical view. The chapter ends with a description of the today 
greatly influential concept of lean production. All these different approaches on how to 
best organize production are presented and put into context using real-world examples as 
illustrations. Those have either been added from outside sources or retold from the words 
of the theories’ originators. For instance, Smith’s famous pin factory example is a case of 
the latter.  

A large part of this chapter derives from the car industry. This follows from the important 
role the industry has played in research and discussion over the last hundred years. Another 
reason is its role as a driving force in the renewal of production technology, and yet an-
other that it was the birthplace of mass production’s most influential production paradigm 
– “Fordism” (Berggren, 1990).  

Chapter 3 initiates the empirical material by presenting a brief history of Husqvarna AB, as 
well as laying out a few basic facts about the company as it exists today. 

The following section – Chapter 4 – presents an overview of the three plants, including a 
quite detailed description of the assembly process. The information presented in the em-
pirical study has been gathered through interviews with Husqvarna AB representatives and 
addresses the basic question about how work and production are organized in the three 
plants. 

Chapter 5, the analysis section, examines which school or schools of thought define produc-
tion at Husqvarna AB, and also compares and contrasts production at the three factories. 

And finally, in Chapter 6, purpose, frame of reference and analysis are brought together in 
the conclusion. 

An additional note: The thesis’ main concern is production itself, not the environment in 
which it is carried out. Issues such as terms of employment or cultural factors will only be 
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dealt with to the extent they are referred to by the interviewed Husqvarna AB representa-
tives. 

1.3 Purpose 

The purpose of this thesis is to analyze Husqvarna AB’s organization of its chainsaw pro-
duction at three different plants. 
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2 Organization of Production: Different Approaches 

This section will read somewhat like a history over production organization. In no way is it 
complete; what it strives to do is to provide relevant background to the empirical material 
in later chapters. However, as we move between theories, approaches and paradigms, it 
may also help to put them in their context. Hence, in order to properly navigate these ef-
forts of production organization, we will in broad strokes paint the picture in which they 
fit.  

2.1 Adam Smith 

The concepts of division of labor and labor specialization were introduced by Adam Smith 
in his Wealth of Nations. Smith had observed that productivity increased if each worker spe-
cialized in one or a few distinct operations, as opposed to each worker performing all op-
erations on a unit of a product themselves. Instead of having to master every step of the 
process, the worker needed to master only a few. The more specific and simple the indi-
vidual operation, Smith stated, the more it leant itself to the implementation of machinery. 
Smith saw the opportunity for great gains by specialization. He illustrates this with a now 
famous example of a pin factory: 

“One man draws out the wire, another straights it, a third cuts it, a fourth points it, 
a fifth grinds it at the top for receiving the head; to make the head requires two or 
three distinct operations; to put it on, is a peculiar business, to whiten the pins is 
another, it is even a trade by itself to put them into paper; and the important busi-
ness of making a pin is, in this manner, divided into about eighteen distinct opera-
tions […].” (Smith, 1776, p. 8).  

As opposed to the master craftsman, the worker does not manufacture an item that can be 
sold directly on the market. He is merely part of a value-adding chain that in steps proc-
esses inputs into a finished product. This way of organizing production brought high effi-
ciency increases, which Smith (1776) explains with the following three points: 

1. Increase in skills in the particular operation, since the worker has to perform only 
one or a few repeating operations. 

2. Saving of time from not switching between operations. 
3. The considerable simplification of work operations provides a basis for mechaniza-

tion. 
 

The basic principle behind mass production was that the cost of making a good could be 
dramatically reduced if machinery could take the place of human skill. By dividing handi-
work tasks into simple steps, machinery could be used to perform the tasks, only faster and 
better. The more specialized the machine, the more it would contribute to cutting produc-
tion cost. The drawback of such a system was that it became very rigid, since all the special-
ized tasks and machinery only could be used to produce one good. Production shifts (by 
which we mean switching from producing one product or product variation to another) re-
quired extensive changes of the production line (Sandkull & Johansson, 1996). 
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2.2 Craft Production 

Throughout the nineteenth century mass production and craft production were in collision. 
Craft production was based on the idea that technology could augment a craftsman’s skill, 
allowing the worker to produce ever more varied products. The emergence of mass pro-
duction technologies limited the growth of less rigid manufacturing technologies, which ex-
isted primarily in Western Europe. In the most advanced craft systems, skilled workers 
used sophisticated general-purpose machinery to produce a wide and constantly changing 
assortment of goods for large but shifting markets. However, in the beginning of the twen-
tieth century, at the latest, it was clear that mass production was the system to fulfill the 
needs of the time (Piore & Sabel, 1984). During this period, Frederick Taylor made his in-
fluential contributions to the organization of mass production. 

2.3 Taylorism 

American Frederick Winslow Taylor (1856-1915) was a law student at Harvard until he 
aborted his studies and began as an apprentice in a mechanical factory. He did his first time 
and motion studies in 1881 at the Midvale Steel Company, where he later became a super-
visor. In 1911 he published his most famous work, Principles of Scientific Management, in which 
one can read: “For each job there is a quickest time in which it can be done by a first-class 
man” (Taylor, 1911, p. 54). This quote can be broken down into two main points (Sandkull 
& Johansson, 1996):  

1. There is a one best way to perform a task. 
2. There is a right man for a right place. 

2.3.1 One Best Way 

One best way means the use of standardized work methods to enable a worker to perform 
their task in the most efficient way possible. The background to this observation was that 
Taylor, while working as an apprentice, learned that workers deliberately held down their 
working pace. When a new apprentice was hired he soon found that there was no meaning 
in doing more than was absolutely necessary. As a supervisor Taylor realized that the 
skilled workers had detailed knowledge of how exactly the manufacturing should be per-
formed, knowledge that supervisors and management did not possess. In that position the 
workers could decide what should be done and how. This put the management in an awk-
ward situation. Taylor felt that this situation was a waste of resources and he took as his 
task to show the management that they could control production by acquiring detailed 
knowledge of how the work should be performed (Taylor, 1911). In short, it meant that 
each person would “take care of his own” and somebody “above” would coordinate the 
work (Lindberg, 1993).  

Braverman (1974) makes three main observations regarding the shift of control of the pro-
duction process from worker to management: 

• The management gathers the knowledge belonging to the workers in the manufac-
turing process. This way the production process can be made independent from the 
knowledge of the workers. 

• Planning is separated from manufacturing and management handles the planning. 
• The management uses its sole right of knowledge to be able to control the manu-

facturing in every step of the production process. 
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This well illustrates the core of Taylor’s view, which was that the worker should be sepa-
rated from the work process. In achieving that, the production process could become sub-
ject to standardization, making it possible to choose suitable workers and train them to per-
fection in their specific task of work (Westerlind, 1983). 

2.3.2 Right Man at the Right Place 

Taylor’s second idea was that there was a right man for a right place – a worker that was 
best suited to perform a particular operation. This idea developed into something that was 
called the personal coefficient. If a work task required quick reactions, a test would deter-
mine reaction times of workers. Those who were quick had low personal coefficients. Later 
psychologists developed other methods of selection and Taylor’s ideas became heavily 
criticized (Sandkull & Johansson, 1996).  

2.3.2.1 The Gilbreths and TMU 

As we have seen, Taylor used time and motion studies to come up with the idea that there 
was a best way of performing an operation given the human physiology. The Gilbreths, 
husband and wife, developed Taylor’s methods further and came up with the foundation to 
modern type time and motion studies. Method-Time-Measurement (MTM) is a system 
where every operation can be divided into its basic movements, such as reach, grasp or 
turn. There are three groups of movements: 1) Movements with arms hand and fingers, 2) 
movements with eyes, and 3) movements with trunk, legs and feet. In this way every basic 
movement is given a specific Time Measurement Unit (TMU) value, where one TMU is 
equal to 1/100 000 hour. With help from these basic movements it becomes theoretically 
possible to construct, date and decide the piece rate of any operation (Luthman et al, 1990). 
By dividing and separating movements this way, a further standardization of manufacturing 
was possible (Sandkull & Johansson). 

2.3.3 Management Structure According to Taylor 

Scientific Management strove to do away with unregulated authority positions of the kind 
that foremen and supervisors had at that time. Instead, Taylor wanted to introduce a bu-
reaucratic system with strictly formalized production knowledge and control capacities 
(Berggren, 1990). Taylor wanted to replace the single foreman with functional foremen 
with only one task each; one for work instructions, one for quality control, one for repairs 
and so on. In that way the gains from specialization could be utilized also in management 
work. Taylor came to the conclusion that every worker should have eight different bosses 
(the functional foremen) and continually take orders from seven of them. 

Taylor’s Scientific Management came to have great success. The gains from decreased pro-
duction cost, lower prices, higher wages, greater access to goods and rapid growth of capi-
tal were so large that the drawbacks were not given significant importance (Sandkull & Jo-
hansson, 1996). Few people have had such great influence on practical organization as Tay-
lor. His ideas provided the basis for a drastic productivity increase in the US, and Europe 
soon followed. Up until the 1960s practically all evolution of organizational thinking had 
Taylor as a starting point (Agurén & Edgren, 1979). At the time of Taylor’s death, the basic 
ideas of Scientific Management were being realized on a large scale by a company in the 
automotive industry – Ford (Berggren, 1990). 
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2.4 Fordism 

Henry Ford and the Ford Motor Company in 1913 opened up a new engine factory in 
Highland Parks, Detroit. The factory was a breakthrough for mass production of standard-
ized items for a consumer market. Until then every worker had worked at their own sta-
tions with tasks that usually meant putting together a few components into a larger com-
ponent. The T-Ford had already been introduced and Henry Ford wanted to manufacture a 
car that was so cheap that even his own employees would be able to buy one. 

In the new factory each worker was placed by an assembly line to perform one or a few 
simple operations at a short interval. This significantly decreased the time needed for pro-
ducing one unit, and it virtually eliminated the need for any particular skills (Sandkull & Jo-
hansson, 1996). “Thus, the microdivision of unchanging work tasks […] lowered produc-
tion costs by raising the productivity of both capital and labor.” (Melman, 1983, p. 126) 

The experience from the engine factory was applied to other parts of Ford’s production. 
When the new assembly line had been running for one year the number of cars built had 
doubled, even though the work force had decreased by ten percent. The new ways soon 
brought negative reactions from workers, many of whom went looking for jobs in compa-
nies with a more traditional assembly unit (Melman, 1983).  

In 1913 the staff turnover had risen to 3,8 per worker, which meant that to be able to util-
ize 13 000 workers the company needed 50 000 employees. Henry Ford, who had experi-
ence from several different industries to draw from, realized that giving the employees 
minimum wage would not hold in modern manufacturing. So in 1914 he announced that 
he would raise the wages from 2,34 to 5 dollars/hour, and that the nine-hour work day 
would become an eight-hour day. As soon as the news hit the streets, workers started to 
line up outside the factory. To compensate the loss in work time Ford needed to employ 
another 1 000 people, but twice as many showed up. It was clear that with the wage in-
crease and better hours there was no problem finding people willing to work at Ford’s as-
sembly line (Sandkull & Johansson, 1996).  

In his model of mass production, Ford saw three fundamental principles (Sandkull & Jo-
hansson, 1996): 

• The planned, regular and continuous movement of the products through the manu-
facturing process. 

• Work tasks should be handed to the worker instead of the worker finding or engag-
ing in tasks on his own initiative.  

• The analysis of the production’s different operations and the distribution of these 
operations between workers.  

 

Coupled with the new way of production came a management hierarchy that had its origin 
in the army. The hierarchical form of organization was not particularly to Taylor’s liking, 
but it had its breakthrough in many different areas of business (Piore & Sabel 1984). 

The results of Ford’s production model were higher output at lower cost alongside higher 
wages and lower prices. It is not difficult to imagine the impact Ford had on society. The 
term Fordism is used to describe the system that resulted from Ford’s innovations – mass 
production joined to mass consumption – as well as a certain way of organizing work 
(Boyer & Durand, 1997). 
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2.4.1 The Assembly Line 

Variations of the assembly line had earlier been used in slaughter houses. Ford’s innovation 
was the balanced assembly line. This simply meant that the time needed to complete the 
required operations was the same at each station. No station was allowed to become a bot-
tle-neck, and no station should give its worker “nap opportunities.” 

With the balanced assembly line came the possibility for planning and control of the pro-
duction process. It became fairly easy to plan how much work should and could be done 
within a specific time frame, and it quickly became apparent if somebody did not carry out 
their work as they were supposed to. The balanced assembly line opened up to a new phase 
in the history of mass production.  

The key component of manufacturing on a balanced assembly line is – not surprisingly – 
balance. For the whole manufacturing unit to function properly, all stations must require 
the exact same time to perform the given operations. The assembly line moves at a certain 
pace and it is impossible to increase the speed at any station. If one station requires more 
time than all the other, the entire assembly line is slowed down (Sandkull & Johansson, 
1996). However, even in the most balanced assembly line there is bound to be differences 
in the work pace of individuals, something which requires an extra security margin. Also, if 
one station breaks down, the entire line stops. To a certain extent, losses become all but 
impossible to avoid (Agurén & Edgren, 1979). 

2.4.2 Criticism Against Assembly Line Work 

Something that is virtually taken for granted in any discussion on the subject of assembly 
line production, is that the assembly line is a place where no one really wants to be. Several 
researchers mention the negative sides of the assembly line work (for example Agurén and 
Edgren, 1979; Braverman, 1974; Melman, 1983). Examples of criticism have been that the 
worker is bound to the workplace and cannot leave without a replacement; operations must 
be performed at a constant pace and stops have to be planned; operations will be few and 
short, limiting potential for workers to grow with the task, which in turn limits personal 
growth. Melman (1983) mentions that “the accompanying monotony, boredom, the crush-
ing of spontaneity and initiative” (p. 107) have been seen as conditions inherent to indus-
trial work. 

Henry Ford addressed the issue himself, and was of the opposite opinion, at least when 
speaking for his workers: 

“Repetitive labor – the doing of one thing over and over again and always in the 
same way – is a terrifying prospect to a certain kind of mind. It is terrifying to me. I 
could not possibly do the same thing day in and day out, but to other minds, per-
haps I might say the majority of minds, repetitive operations hold no terrors. In 
fact, to some types of mind thought is absolutely appalling. To them the ideal job is 
one where the creative instinct need not be expressed. The jobs where it is neces-
sary to put in mind as well as muscle have very few takers – we always need men 
who like a job because it is difficult. The average worker, I am sorry to say wants a 
job in which he does not have to put forth much physical exertion – above all, he 
wants a job in which he does not have to think.” (Ford, 1922, p. 103) 

Such was Ford’s take on the matter, one which may not be uncommon even as of today. 
Christian Berggren, who has written a number of works on the Swedish auto industry, ob-
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serves a pattern of similar opinions in the management of Swedish car companies. “Many 
workers prefer monotonous jobs”, is a common way for top management to address the 
issue, he writes (1992). In a remark on a survey at Volvo’s Gothenburg plant, and at other 
plants he has studied, he states that: “In all factories and age groups and at all educational 
levels, workers with monotonous jobs expressed a strong desire for more variety and better 
prospects for development” (1992, p. 204). Furthermore, he found a clear correlation be-
tween monotonous work and physical strains, as well as psychosomatic reactions 
(Berggren, 1992). 

2.5 After Fordism… 

Not all companies were satisfied with Ford’s model of production, and alongside the 
dominant Fordist system there were firms that applied more craft-like methods. Piore and 
Sabel write (1984, p. 20): “… some firms in almost all industries and almost all firms in 
some industries continued to apply craft principles of production”. The existence of small 
firms and of small product runs show that a more flexible way of production had a part to 
play in the economy, although on a smaller scale. It was the principles of mass production 
that became the core of the manufacturing industry and that defined the age. And for a 
long time they created prosperity. It was not until the 1970s that things began to change 
(Piore & Sabel, 1984).  

Rationalization and mechanization proved effective the two decades after World War II. 
The industrial countries could enjoy rapid growth and a stable social and economic envi-
ronment (Piore & Sabel, 1984). But in the late 1960s, as national economies had been re-
constructed and brought up to date after the war, the insufficient attention paid to em-
ployee know-how and the widespread deepening of capital made themselves felt. Labor 
productivity slowed together with overall factor productivity. The Fordist ways were no 
longer a reliable source of growth (Boyer & Durand, 1997). 

Around the same time, in the early 1970s, there was increasing opposition against Taylor-
ism and degrading work in mass production throughout the western industrial world, 
which was another reason to look for new ways to organize production. In Sweden, this 
movement created widespread interest in organizational reform and socio-technical engi-
neering, with hope of finding a more satisfactory solution to the interaction between 
worker and technology, work and organization (Berggren, 1992). This leads us into an ap-
proach that tries to balance these aspects. 

2.6 The Socio-Technical View 

The socio-technical view of industrial organization was developed by the Taviostock Insti-
tute of Human Relations in London in the 1950s. It was built mainly on observations from 
the English coal industry made by Trist and Bamforth in 1951.  

The core of this view is that workers’ psychological needs in a work situation must be put 
in a larger perspective. In the socio-technical view the approach is that all systems of pro-
duction consist of a) a technical organization of machines and equipment for manufactur-
ing, and b) a social system consisting of workers. These two systems interact. An optimal 
way of production must be built on an optimization that takes into account both systems. 
The technical system limits the possibilities to form a work organization, while the social 
system has social and psychological dimensions independent from the technical conditions. 
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In the socio-technical view the technical and social production environment are equally 
important. 

The socio-technical view came about when researchers were called on to investigate why 
workers were leaving their jobs in the mine in spite of increasing wages and improving 
working conditions. They found that the blame lay on the automation process the mine 
had gone through. Before the automation, the workers had been divided into small groups 
with responsibility for their own part of the mine. Each worker usually possessed all 
needed skills, which made rotation between tasks possible within the group. Close personal 
relationships often evolved. Leadership and control was the group’s internal concern. 

The introduction of new semi-automatic technique gave rise to a work organization more 
resembling that of a smaller division of a factory. The work was separated in parts that fol-
lowed each other in a certain order over three shifts. One group did this, the second group 
came on and did that and then passed on to the third group. The next day was the same. 
Coordination of workers in the new organization demanded a management to an extent 
that had not been present before. The policy was that a worker should learn only one spe-
cific task and stay with that task always. This role differentiation was emphasized by five 
different salary methods and an excessive difference in status between groups. 

After having examined a mine that did not suffer from problems of workers leaving, the 
researchers came to a number of conclusions. They found that the technical dependence 
between different groups was not supported by a social system that could handle all aspects 
of workers’ relation to the work process. To achieve a sustainable situation, broader role 
definitions were needed at worker level, as well as rotation between groups/shifts. The in-
dividual tasks should make meaningful contributions to total production, and variation in 
work tasks should be optimized. A social system that worked together with the technical 
system was needed, and this system should contain a large part of independence for the 
groups (Sandkull & Johansson, 1996). 

2.6.1 The Kalmar Factory – a Swedish Example 

Volvos factory in Kalmar that opened in the beginning of the 1970s were strongly influ-
enced by the socio-technical view. The factory gained much attention in both the industry 
and among labor researchers, as it was the first automobile factory without an assembly 
line. It meant a leap away from how cars had always been produced up until then, and it 
questioned the superiority of the assembly line. The Volvo CEO at the time, Pehr Gyllen-
hammar, said the following:  

“In Kalmar the goal shall be to produce cars in a way that should make it easier for 
the employees to find meaning and satisfaction in their work. It shall be a factory 
that, without neglecting efficiency and economic result, should give the employees 
opportunity to work in groups, freely communicate, changing work tasks, vary their 
work pace, identify with their products, be aware about responsibility for the quality 
and have the ability to affect their working environment.” (Volvo, 1974, in Sandkull 
& Johansson, 1996) 

The core was that Volvo wished to apply the working conditions that they thought existed 
in a small factory to the new Kalmar factory. The solution was that the employee’s psycho-
logical and social needs would be combined with new production technology. Teams could 
choose between straight line assembly and assembly at a dock. Teams could work up a 
buffer that would allow them additional breaks. The work cycle could be extended so that 
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each group could choose its own pace. These possibilities for variation were appreciated by 
the workers, and as a consequence staff turnover and absence due to illness were much 
lower than in other Volvo factories. The factory showed great flexibility and less sensitivity 
to disturbances than other plants, and in 1991, the year before it was shut down, it had the 
highest international level of kept delivery times and quality (Berggren, 1994). With these 
positive aspects in mind, one cannot help but ask why the plant was shut down at all. 

2.7 Uddevalla 

One of the best examples of “post-Fordism” thinking is “Uddevallaism” (Boyer & Durand, 
1997). Volvo’s Uddevalla factory has become somewhat of a symbol for alternative ways of 
production. The changes started in the 1970s and went on until the factory was shut down 
in the beginning of the 1990s. Although it does not exist today, it remains as an indication 
that other ways may be possible (Berggren, 1994). 

The flexible approach that is exemplified by Uddevalla has a number of characteristics, of 
which the ones below are a few (Sandkull & Johansson): 

• Smaller groups, consisting of five or six people, which control their own results, is 
better than larger groups. 

• Work tasks should include more than standing at the assembly line and there 
should be an awareness of this throughout the organization.  

• A certain amount of room to maneuver in the form of different work tasks, extra 
work stations, integrated part assembly and responsibility for tasks other than as-
sembling must be available for the group to be able to reach the desired flexibility. 

• Autonomy is an important motivation. Assembly should be structured in a way that 
makes technical and administrative autonomy easy. 

 

2.8 Toyotism – The Japanese Way 

Faced with the oil-crises of the 1970s and the financial instability of the 1970s and 1980s, 
Fordism revealed its limitations (Boyer & Durand, 1997). In the early 1980s, Piore and Sa-
bel (1984) predicted the demise of Fordism, something yet to be seen (Sandkull & Johans-
son, 1996). It has, however, been offered serious competition from another production 
paradigm that had its origin in post-war Japan. 

As the Japanese car industry was rebuilt After WWII, the American production system was 
a natural reference point. However, it did not suit the Japanese needs. Small resources and 
a weak internal market forced the Japanese car industry to adapt to lower volumes and low-
resource expansion. Unions had been growing in strength since the post-war democratiza-
tion, but after Nissan emerged victorious from a series of conflicts in 1953, the national car 
workers’ union saw its end and was dissolved in 1954. This placed the companies in full 
control of factory floor organization and made workers entirely dependant on the compa-
nies for their income and social welfare. 

The limits of the product market and the possibilities of the labor market in the 1950s and 
1960s became the foundation of “The Toyota Revolution”. Its approach to production 
control, material flows, labor and suppliers became the norm for all Japanese car manufac-
turers. In the Toyota system, suppliers were closely tied to the company, but with their own 
financial responsibility. They were hierarchically organized into a pyramid-like order – 
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Toyota had a number of first-level suppliers, which in turn each had a number of suppliers 
on the next level, and so on. Production was to be done in smallest possible batch. The 
purpose was to reduce the amount of capital bound up in stock. New control and just-in-
time methods were developed to achieve this. Small batches and least possible stock cre-
ated a need for flexible labor that could be used for quick shifts between tasks to suit the 
current production needs. To manage such flexibility, Toyota, like Ford in the 1910s, tried 
to simplify tasks as far as possible so that workers could perform them with only short 
training. There was also a labor policy similar to that of least possible stock – least possible 
working staff. 

The small stocks made production more sensitive to disturbances, and production quality 
was crucial, something which was also reflected in the products. Construction and produc-
tion quality became instruments for productivity increases. Short set-up times were very 
important if the desired production flexibility was to be effective, and Toyota in the 1970s 
had radically lower set-up times than its international competitors. The Toyota production 
system made Japanese car manufacturers highly successful as they turned to the export 
market. 

In the mid 1950s, Japanese companies manufactured only 50 00 cars. By 1960 it was half a 
million, and by 1970 it was five million. At the beginning of the 1980s, the 11 million mark 
was passed, and Japan had become the world’s biggest producer of cars. Already in the 
1960s the Japanese car producers surpassed the productivity of their American counter-
parts. Soon, they were setting new quality standards for manufacturers everywhere. In the 
1980s, they took the lead also in product development and research, and the Japanese 
manufacturers were thus both more productive in production and more efficient in devel-
oping new products. In the 80s Japanese car manufacturers also began to move production 
abroad, mainly to the US. Before this occurred, the Japanese success had often been as-
cribed to certain cultural and country-specific characteristics in their management model, 
and the possibility to transfer the management style when going international was held in 
doubt. The new factories in the USA showed it was possible, a development which gave 
Japanese production and organization methods foothold in Western car manufacturing 
(Berggren, 1991). 

2.9 Lean Production 

The term “lean production” was coined (by John Cafzik) to describe Toyota’s approach to 
manufacturing. In the beginning of the 1990s Japanese car manufacturers were ahead of 
European and American manufacturers in almost all key performance areas (Taylor & 
Brunt, 2001). A way to describe lean production is to distinguish it from the other two 
available methods of production: craft production and mass production.  

In craft production skilled workers and flexible, simple tools are used to produce what the 
customer wants. Craft production is very expensive – too expensive for most consumers – 
and is used today only in a few places, such as the production of a few exotic car brands or 
custom furniture. In mass production, responsibility for the product is removed from the 
worker. Production is highly standardized and specialized, with unskilled or semiskilled 
workers using expensive, single-purpose machines to produce high volumes at low cost. 
The downsides are that expensive machines make production shifts costly, and the whole 
system is very sensitive to disturbances. This results in many buffers – extra suppliers, 
workers and space – to be able to keep production running smoothly.  
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Lean production is built up by teams of multi-skilled workers at all levels of the organization 
and uses highly flexible and automated machines to be able to produce high volumes but 
also be able to have a large variety. The word “lean” in lean production refers to the use of 
considerably less of everything compared to mass production – less workers, less space, 
lower investments in tools, less time in new product development. Mass producers often 
set a goal for the acceptable number of defects, acceptable level of inventories and a nar-
row, standardized product range – and higher goals mean higher production costs. In lean 
production the goal is zero defects, zero inventories and endless variety; even if this goal is 
not possible to wholly realize, it points out the direction in which lean producers strive. 
Jobs in lean production are more challenging and workers are given more responsibility, as 
lean production aims to push responsibility downward in the organization (Womack, Jones 
& Roos, 1990). Managers on middle level sometimes become redundant, and a large share 
of the problem solving is done at the assembly line by workers (Sandkull & Johansson, 
1996). With freedom to control their own work, workers become more productive, but 
with increased responsibility can come a feeling of increased stress and an anxiety of mak-
ing costly mistakes (Womack, Jones & Roos, 1990).  

To be able to implement lean production, employee participation is vital. Employees may 
see lean production as something frightening due to the radical change in the production 
process and the re-definition and broadening of work tasks (Åhlström, 1997). In addition, 
the lack of a clear-cut organizational ladder to climb may seem disconcerting. Once ac-
cepted, in the view of Womack, Jones and Roos, employees must be offered a continuing 
variety of challenges in order to prosper. Otherwise, workers may feel they have reached a 
dead end in their career. If that occurs, they will hold back their know-how and commit-
ment, which takes away the main advantage of lean production (Womack, Jones & Roos, 
1990). 
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3 Husqvarna AB – from Guns to Chainsaws 

Husqvarna AB began as a factory drilling rifle barrels for the army. In 1689 the company 
got its name, and soon it developed into a full-scale rifle manufacturer. With Karl XII as 
king the years up until the 1720’s saw great need for Husqvarna’s products, with the com-
pany delivering over 230 000 guns to the Swedish army during the period. The following 
hundred years were much more peaceful and the production of guns was relatively small.  

In 1757 the company became privately owned and in 1867, under the management of 
Wilhelm Tham, it went public. Due to political difficulties in 1860’s Europe the demand 
for guns increased. Still, this was a time when Husqvarna branched out its product range 
and began manufacturing sewing machines, stoves and other cast-iron products. With 
Wilhelm Tham running the operations a period of fast-paced development ensued, some-
thing which brought the company to a position among the best performing manufacturers 
in Sweden. The gun manufacture was still at the core of the company, and the step into 
consumer products, such as hunting rifles, was not far off. The success in the consumer 
market decreased the dependency on orders from the military, and over the years this part 
of sales dwindled in comparison to Husqvarna's other products. The company ceased 
manufacturing guns completely in 1970, when that production was taken over by Förs-
varets Fabriksverk (Husqvarna AB, 2005a). 

Husqvarna has also sold off its motorcycle production, that once brought much fame to 
the name. Originally, engines were bought from established manufacturers, but in 1920 in-
house engine production was initiated. In the decades that followed, the Husqvarna motor-
cycle had great success in motor sport, with several world titles in moto-cross as crowning 
achievements. In 1987 the motorcycle division was acquired by Italian company Cagiva. 
Husqvarna bikes without engines did not reach the same level of fame, but ingenious 
Husqvarna inventions like the free-wheeling hub are rudimentary parts of today’s modern 
bicycles (Husqvarna AB, 2005b). 

Today the company produces a wide range of trimmers, lawn-mowers, leaf blowers and 
clearing saws, but none has brought Husqvarna more renown than its chainsaws. In the 
beginning of chainsaw history the machines were large and heavy pieces that required two 
people to operate them. When the first chainsaw left the Husqvarna factory in 1959, the 
world also saw the first chainsaw that could be operated by one man alone. Husqvarna be-
came world leader with its low-weight and high-performance machines. Chainsaws of other 
manufacturers were at this time so heavy that they could only be used for felling trees, 
while saws from Husqvarna could be used for lopping as well. From the very beginning 
Husqvarna produced its chainsaws with professionals in mind, and today the company has 
a market share of 60 percent among professional users (Husqvarna AB, 2005c). 

3.1 The Company at Present 

Short facts:  

• Husqvarna AB develops, produces and markets products for forests, gardens and 
the construction industry 

• Employees: 2 300 
• Sales (2003): 5 500 million kronor  
• 95 percent of products are exported 
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Since 1977 Husqvarna is a part of the Electrolux Group, which has 77 000 employees and 
had 124 000 millions in sales 2004. The main part of Electrolux is white goods. Husqvarna 
AB is part of the division for outdoor products, in which it is the largest company. 

The headquarters of Husqvarna AB still lies in the city of Huskvarna. 1 800 out of the total 
2 300 work at the place where it all started. There are 18 000 retailers around the world and 
Husqvarna is represented in over a hundred countries (Huskvarna, 2004). 
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4 Production at Husqvarna AB 

This section will describe the three factories. The one in Husqvarna, Sweden, which will be 
more extensively covered as it will provide the groundwork for comparisons between the 
factories. After that follows Sao Paulo, Brazil, and last Nashville, Arkansas, USA. 

4.1 Method 

The information that follows below was collected using a qualitative method. All interviews 
with Husqvarna AB representatives were conducted during the spring of 2005. 

Information about the Swedish factory, as well as general information, was provided by 
Daniel Lundgren, Production Developer. Information about the US plant was provided by 
Michael Thörn, Project Manager. Thörn was head manager of the US factory two years. In-
formation about the Brazilian plant was provided by Bernt Gustavsson, Production Devel-
oper of Foreign Production. The information was gathered principally through interviews 
but also via phone and e-mail at different occasions. 

4.2 The Swedish Plant 

• Location: Huskvarna, Sweden 
• Employees: 1821 
• Employees in production: 1340 
• Output/man hour: 1,45 

 

The factory began as a small shop, and has since grown in stages. This is somewhat of a 
problem today, as the buildings are not fully compatible with current production needs. 
The factory produces for the professional market, in which quality and performance are 
key characteristics. The life expectancy of a chainsaw produced in the Huskvarna factory is 
800 hours. 

Production at the oldest lines 

At the oldest assembly lines now running (mostly built in the 1980s), each chainsaw passes 
only two work stations (i.e. places at which workers perform the assembly). It goes without 
saying that a great number of operations have to be performed at each station. The time 
for a saw to pass through a station lies around six minutes. There are parallel stations at the 
line, with two persons assembling at dual first stations and two persons at dual second. In 
addition, there is one person working at the so-called testing box. With the help of a special 
machine the chainsaw is started and checked so it functions adequately. After that, the saw 
passes to “final control” where it is made sure that all visible components are properly at-
tached. 

The assembly is arranged around a moving line equipped with hooks that rotates in the 
center of the group. When a member has completed his operations he hangs the saw on a 
hook and it gets transported to the next station where a worker takes it down and finishes 
the assembly. There are always extra chainsaws going around, so even if the person at the 
first station lagged behind it would have little effect. At these lines it is barely noticed if a 
worker leaves for a while, for example to go to the toilet, due to the parallel stations set-up 
and the line buffer. 



 

 17

After final assembly at the second station the saw goes to be tested in the testing box, 
which is placed at the end of the assembly line. Here a worker checks that the saw runs, 
that the idling is properly adjusted and that emissions are not too high.  

In addition to the assembly at the two stations, partial assembly of some components takes 
place nearby the assembly line, but not actually on it. These are parts such as chain stretch-
ers, cylinders, start apparatus and chain brakes. This means that apart from the stations 
where the actual assembling takes place, there are some additional work stations that are 
not directly affected by the rotating assembly line.  

The workers learn both stations and alternate between them. The time it takes for a worker 
to master both stations and be able to produce at the required level is seven to eight weeks 
on average. 

Production at the newer lines 

The more recently built assembly lines are organized in a different way. They are built in a 
straight line and the assembly is divided into nine stations. Assembly of additional parts 
works in the same way as at the older lines. Daniel Lundgren describes the new lines as 
representing an attempt from management to straighten out flows inside the factory in or-
der to reduce spill time from secondary tasks. 

At the new assembly lines there is no electrical power used to move the saw from one sta-
tion to another. Instead the saw is transported from one station to the next on a gently 
sloping “slide”, where the saw drifts down a row of cylinders to the next station. The work 
stations themselves have been developed together with physiotherapists in order to be as 
ergonomic as possible with minimized lifting and bending.  

To make an example, the assembly of the Husqvarna 357 is divided into nine stations. Here 
is a brief description of the assembly process in this nine station layout:  

First:   crankcase and crankshaft 

Second:  fuel tank, oil pump, vibration absorbers 

Third:   chain stretcher, identification number plate 

Fourth:  cylinder 

Fifth:   flywheel, ignition device 

Sixth:   start-up apparatus, throttle lever, spark plug 

Seventh:  muffler 

Eighth:  air filter, cylinder casing, front hand guard 

Ninth:   front handlebar, bark rest, clutch 

These are balanced time-wise, although some small variations are impossible to avoid. The 
time at each station is around one minute. Another factor to consider is that the saw gets 
heavier with each station, which may not directly impact the time required in assembly, but 
a full day’s work is decidedly more demanding at the last station than the first. For this rea-
son, the least muscular workers are usually not placed at the end of the line. 

In this system there is virtually no line buffer. If a worker were to leave his station the line 
would almost immediately (say, in two minutes) break down. If one worker is significantly 
faster than the one after, the workers solve the situation themselves, by for example trading 
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places or assisting with some partial assembly at the slower station. Saws are kept moving 
through the line with very little time “hidden” in the flow. (Compare with the old two-
station lines where the line buffers made it possible for a worker to be gone for quite a 
while without it being noticed in the outflow of chainsaws.)  

Workers learn the operations of all stations and alternate between stations on a day-to-day 
basis. The time required to properly master the operations of one station is approximately 
two days, and to come up to speed at all stations usually takes four to five weeks. 

4.2.1 Group Roles at the Assembly Line 

In total there can be up to 30 people in one group, divided into three shifts. Within the 
group there are several special functions the members can apply for. Along with these addi-
tional functions comes a higher wage. The functions are: 

• Supervisor (see below) 
• Administrator  (    - “ -     ) 
• Inspirer (    - “ -     ) 
• Quality man – has some responsibility for quality of chainsaws 
• Instructor – main task is to teach new employees the assembly process 
• Repairman – main task is to repair chainsaws that came out defective 
• Friskus – in charge of physical activities, such as the ten minute gymnastic break 

 
Supervisor 

The supervisor has the overall responsibility for the group. Once a week each team has a 
meeting which the supervisor leads. Here he shares information that has been passed down 
to him from the factory management as well as any other news that may be relevant. There 
is also a regular meeting every morning, in which the supervisor assigns each member of 
his team to a work station. The supervisor is the spokesman for the team towards the fac-
tory management, but is also the management’s link to the workers on the floor. Informa-
tion that may not be appreciated at the assembly line is more easily communicated through 
the supervisor, who to a larger degree enjoys the trust of the team. As for administrative 
authority, the supervisor has the right to grant team members a day off when this is 
needed. A supervisor earns around 1000-1500 kronor more than an average worker. 

Administrator 

The administrator each day calculates the group’s production requirement with respect to 
how many workers are in the team. A small part of the group members’ wages come from 
the performance of the team, and the administrator calculates the efficiency number on 
which this part is based. Another task for the administrator is to keep track of how much 
time the repairman uses for repairs, information which each month is presented to the 
group in diagram form. 

Inspirer 

One of the latest special functions introduced at Husqvarna, the so-called inspirer tries to 
find defects in the assembly line and correct them. Putting up new boards for tools could 
serve as an example for what the inspirer does. Also for the inspirer there are meetings 
once a week. There all inspirers meet to discuss and exchange ideas. This function has no 
specific time reserved to it each day. Instead, when the inspirer gets an idea or somebody in 
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the team gets an idea, the inspirer talks to the supervisor about when there will be a suitable 
opportunity for making the needed changes. For the inspirer the work stations are sup-
posed to be seen as works in progress. 

4.2.2 Resource Pool 

If there is more than ten percent absence a given day, the team has the possibility to use 
the resource pool. The resource pool consists of workers that have knowledge from many 
different assembly lines, which makes them able to jump in wherever there is a lack of 
people, or during production peaks. The workers in the resource pool usually do not work 
more than a couple of days at the same assembly line. The resource pool makes it possible 
for Husqvarna to keep the number of employees down to a minimum, as it can be used to 
fill up gaps at the assembly lines when there is a person missing. If there are no people ab-
sent the supervisor of the resource pool talks to the different assembly lines to see if they 
would care to have some extra people that day. The team does not have to pay anything for 
this in the form of having to make additional saws.  

4.2.3 The Reward System 

In 2003 the Husqvarna plant introduced a reward system for workers at the assembly line. 
The reward is that under certain conditions they get to go home one hour earlier. It works 
as follows: There is a specific amount of saws that have to be made each day. The number 
of chainsaws the team has to make is dependent on how many persons are working that 
day. The number of saws starts from zero. If the assemblers manage to top the required 
quota, the additional saws are gathered in a buffer. The next day the number of saws does 
not start from zero – it starts from however many saws are in the buffer. If the group has a 
large buffer, they will be able to go home one hour earlier even if they do not fulfill the 
day’s required amount of saws. The amount missing will be reduced from the buffer, and 
then a new buffer has to be worked up. This “buffer system” is also used to fill production 
requirements during disturbances in production. Even if the disturbance cannot at all be af-
fected by the group, saws are drawn from the buffer to fill the requirement.  

The time for assembling a saw is calculated through TMU times and is dependant on which 
specific chainsaw model is being produced and the operations that model demands. This 
value is then used to estimate how many saws should be made in one day. Overall there is a 
positive attitude towards the reward system, according to Lundgren. There has been an in-
crease in productivity due to teams trying harder to achieve the production goal in order to 
get off work sooner. 

4.3 The Brazilian Factory 

• Location: Sao Paolo, Brazil 
• Employees: 105 
• Employees in production: 90 
• Output/man hour: N/A 

   

The factory in Sao Paolo is an old Electrolux factory that once used to produce white 
goods (such as refrigerators). The total output of the factory was 107 000 chainsaws until 
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recently (spring 2005), which make 465 per day. Lately, the pace has been increased to 600 
per day. The cost of production is roughly 80 percent of the cost in Sweden. 

There are two assembly lines for saws and one for Husqvarna’s new leaf blower. The pro-
duction lines in Brazil were old assembly lines from the Swedish factory, used to produce 
models 281 and 288. These two particular models did not satisfy the emission standards 
anywhere but South America, which is why they can only be marketed there. A major rea-
son for a Brazilian production sight are the high tariffs levied on imports. Producing in 
Brazil then becomes the only way to keep a competitive price in that particular market.  

Production 

The assembly lines exported from the Huskvarna plant were re-built into nine-station lines 
just as those later introduced in Huskvarna. However, there are some important differ-
ences.  

All components are assembled in direct connection to the main assembly line, even those 
that need partial assembly before being included on the chainsaw (for example cylinders). 
The newest assembly line at Huskvarna is built in the same way, which means workers as-
sembling cylinders off the line do not have to carry the cylinders to its main line assembly 
station as they are more naturally connected to it. Packaging is handled on the assembly 
line itself. After the saw has gone through the nine stations it basically reaches a tenth 
where it is packaged. 

Group roles (supervisor, administrator, et cetera) do not exist. Workers learn three stations 
that they rotate between every three hours, as opposed to learning all nine as in Sweden. 
Bernt Gustavsson explains that there are major cultural differences between the countries, 
with more demand for variation in Sweden, so neither of the two aforementioned Swedish 
traits are likely to be introduced in Brazil.  

A normal work week consists of 44 hours. There is no reward mechanism as in Sweden… 
If the production goal for one day is not reached, the workers have to put in extra hours to 
fulfill the goal, but they do not have to stay if the disturbance is due to something they as-
semblers cannot affect. The employee turnover is very low; since 2001 only three or four 
people have quit. Gustavsson indicates this may be explained by the high unemployment 
rate in Brazil, as well as the country’s labor legislation. Absence due to sickness is also very 
low. With such low absence numbers there is no need for a resource pool like the one at 
the Huskvarna factory. There is a general bonus system which is dependant on quality and 
financial profit.   

Gustavsson describes the environment in the factory as better than in Sweden, and that 
employees generally seem to be more satisfied with their jobs. He believes this is a result of 
having a smaller unit with closer personal ties between employees.  

4.4 The USA Factory 

• Location: Nashville, Arkansas, USA 
• Employees: 800-1900 depending on season 
• Employees not in production: (around) 130 
• Output/man hour: 3,63    
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The number of employees in the Poulan factory (as it is called) varies with the season. 
When demand is high, usually in spring, there can be up to 1 900 workers employed. When 
demand is low the number of workers is down to about 800. There is a total output of 15 
000 to 18 000 chainsaws per day. The life expectancy of a chainsaw is around 150 hours, 
reflecting the lower demands on quality present on the consumer market compared to the 
professional market (where a Husqvarna chainsaw is supposed to last a minimum of 800 
hours). Consumer market chainsaws are tailored to the needs of production. It is crucial 
that there are no complex operations that risk throwing the line off balance. This of course 
puts a strain on the constructors, as the needs of production take precedence over those of 
construction. According to Mikael Thörn it would not be possible to produce professional 
chainsaws that would meet the demands, with production organized as it currently is in the 
Poulan factory. 

The wage cost is roughly 70 percent of that in the Swedish factory. Staff turn-over is very 
low among the permanent staff. This can be explained by the benefits the permanent staff 
gets in the form of insurance. The amount of permanent staff is about 800, i.e. the number 
of employees during low season. The non-permanent staff receive no benefits. Work weeks 
are 40 hours.  

Production 

The organization of production is considerably different at Poulan from Sweden or Brazil. 
At one assembly line there can work as many as 110 people. Instead of having work sta-
tions placed in a straight line there is a big circulating assembly line where usually 80 work-
ers stand shoulder to shoulder. Each assembler performs a task that takes four to seven 
seconds. Workers learn all 80 stations. With simple operations and short station times, the 
learning time is limited despite the number of stations. Basically, a worker is expected to be 
up to speed at a station almost immediately.  

Due to the high pace of assembly it is not possible to have partial component assembly 
next to the main line. There is instead a separate hall used for partial assembly where the 
pace is as high as at the main assembly line. There are no buffers built into the assembly 
line itself. If something goes wrong a bell rings at the station where the problem occurred 
and the line stops. The average down time per day is 20 minutes. During this time no pro-
duction at all can take place. 

After the assembly line comes the “test run”. One man fills the chainsaw up with fuel, an-
other puts them into the testing box and a third has them started via a mechanical arm. 
Then a fourth person removes the fuel before the saws go to packaging. After being tested, 
the fuel is removed and the saw proceeds to packaging. 

Thörn describes the organization as flat. In essence, he says, the factory manager is the only 
person with a title that counts. There is no counterpart to the system in Sweden with group 
roles (such as supervisor and so on). Instead there is a line supervisor that observes the 
flow and makes sure everything runs as planned. If somebody needs to use the rest-room 
the line supervisor fills that spot in the meantime. There is also a line inspector who goes 
around and does random inspections, mostly on critical assembly operations. One inspec-
tor has three assembly lines to supervise. The hardest effort is put into looking at defects 
that can be dangerous for the customer. One saw per pallet is controlled with this in mind. 
Other than that, the first five saws in every order are controlled for emissions, and the first 
and fifth saw are dismantled and searched for defects. The moment on tools used in as-
sembly is checked once an hour. 
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At Huskvarna it is possible to introduce construction changes on the chainsaw models 
throughout the whole year, but this is not the case at Poulan. Here there is a short period, 
fixed to February, where changes in construction can be introduced. The actual change at 
the assembly line is no more and no less troublesome than in Huskvarna, but there is no 
second chance if something is missed. However, if a change is very important, for example 
if the saw risks to threaten the health of the customer, the change is made right away and 
whatever is in stock is scrapped. 

5 Analysis 

5.1 The Swedish Plant 

The oldest lines 

At the oldest lines there are only two stations. This means the division of labor has not 
been pushed very far. Each of the two stations consists of multiple tasks. The work pace is 
to a large degree decided by the worker and the time at the stations is around six minutes. 
Since there are only two stations, placed close together, workers can more easily control the 
pace. 

The assembly process requires at least enough skill to assemble half a chainsaw, but in 
practice workers rotate between stations and are thus capable of assembling an entire saw. 
With few stations the assembler gets to use more of their skill, and the skill has tangible re-
sults, as only two workers are responsible for the assembly of the final product. 

These lines include a buffer system where there are always extra saws between stations. Sta-
tion one is slightly faster – the line is not perfectly balanced. Partly, this has to do with the 
long assembly time at each station, as it gets more difficult to balance a line when more op-
erations have to be performed at each station. Most importantly, however, is that if the first 
station is faster there will always be saws coming out of the system. If station two were 
faster the workers there would have to wait for station one to finish another saw before 
they could go to work again. The same would go for the person in the testing box. The sys-
tem would be entirely dependant on the speed of the first assembler. As it is now, there are 
always saws in the system, which also allows the workers to choose their pace a little more 
freely. At the very least, none of them have to feel the stress of constant pressure to speed 
up. 

It is obvious that this line is constructed in a way that relates more to the group thinking of 
the socio-technical view and Uddevallaism. The need for people to feel they are in control 
of their work and that their contribution is vital for the finished product is linked to these 
approaches. The set-up with a buffer built into the line is in itself a factor that gives more 
control to the worker than an alternative without buffer. 

The newest lines 

The newest lines set up in the Huskvarna factory are nine station lines. This means there 
are fewer operations at each station, and the station time is approximately one minute. 
Compare this with the oldest lines where the time was around six minutes. The total time is 
also lower. Simplified, six minutes at two stations makes twelve minutes to assemble a 
chainsaw, whereas one minute at nine stations comes to nine minutes. This indicates that 
lines where the division of labor has been taken further have greater output. 
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Here the control of the work has to a larger degree been removed from the worker, as Tay-
lor wanted it. There is less possibility to affect the work pace; the placement of workers – 
spread out with approximately two meters between them without possibility for eye contact 
without turning away from the work station – is the first factor contributing to this. The 
other is the absence of a line buffer. There is no buffer of the kind that the older lines use. 
The are usually two to four saws waiting before stations. With the time for one saw to pass 
through a station only being one minute, the result is that the worker can do very little but 
to work away. It very soon becomes evident if the worker at a station is slower than those 
before and after; he will have saws piling up to his left, and a colleague impatiently tapping 
his foot to the right. The result is less control of the work process for the workers and 
more for management, a key (if not the key) ingredient in Taylor’s Scientific Management 
approach. It also represents a move away from the more Uddevalla inspired thinking in-
volved with the older lines, where more control and responsibility of the process was left 
with the worker. The new lines therefore represent a different thinking on part of the man-
agement. Principles of lean production are being employed to a larger degree while the 
older “worker conscious” thinking is being phased out. 

The workers at the nine-station line learn the operations of all stations. Compared to the 
old Fordist ways, where a worker would only learn to master one station, the wider range of 
skills has more in common with lean production thinking. There is greater variation and 
less repetition. Still, as it often is in lean production, tasks are being kept as simple as possi-
ble in order for shifts in production between different models to be easy to adapt to for 
workers and to consume least possible time. 

Group roles 

One area where the group thinking of the socio-technical view and Uddevallaism remains 
in place is in the group roles of the teams. There is a supervisor whose role can be de-
scribed as “first among equals”. He is a worker – doing all the things any worker does – but 
with some of the duties of a foreman. The motivation and reward is more responsibility 
and a higher wage. 

Some of the responsibility of the production has been given to the workers. The group 
roles at least in theory create the image of a unit that is in many aspects self-going. Work 
station placement is handled by the group, as well as one-day leaves and several other is-
sues that concern the group and their work and environment. 

Instead of having a regular foreman (in the classical sense) who is someone outside of the 
worker group, the inclusion of the tasks of the foreman into the group will bring a sense of 
being its own boss to the group, and any potential hostility toward an “outsider” foreman 
can be avoided. On part of the management, the supervisor role is not only a way to push 
responsibility downward in the organization, it is also a way to motivate the teams to take 
responsibility for the quality of their work. Even more, it is a way for management to 
communicate with the floor. Information that is likely to be less than well received by 
workers will many times be accepted if told by the worker-supervisor, who is “one of 
them.”  

To make the group itself work with improvements of stations and work environment, the 
role of inspirer has been instituted (perhaps ”improver” would have been too daunting a ti-
tle). Often problems are known within the group, but before the role of inspirer was intro-
duced, there was no one to discuss the problems with in order to get the them fixed. With 
the inspirer the group has a way to take care of problems that are related to the work situa-
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tion. From a management perspective the inspirer is a way to collect all the ideas that exist 
within the group and rectify problems that workers really are better equipped to identify 
than the planners.  

The role of administrator moves calculation of the daily production requirement from 
management to the work group. Instead of having this task lie on a production planner that 
every morning would report the result of the previous day and the requirement for the cur-
rent day, this is now handled internally by the group. This also appears to be a method de-
signed to further neutralize potential resentment toward management. As opposed to hav-
ing an outsider measuring performance and setting performance goals this is now done by 
a person that works side by side with everybody else. In addition, it adds to the image of 
the group as a self-going unit to handle these tasks themselves. 

When there are people missing due to illness or other reasons, workers from the resource 
pool are called in. Instead of like Ford having extra people everywhere, in all departments 
of the factory, the resource pool is way to reach the lean production goal of minimum 
number of employees. Workers will be absent – it is a fact. To keep production running 
smoothly extra people are an absolute necessity. The downside is that there will be days 
when there are more workers available than are needed. 

5.2 The Brazilian Plant 

The factory located in Sao Paolo, Brazil, has quite a lot in common with the factory in 
Huskvarna. Not very surprising, considering that the two lines in operation were old lines 
originally shipped from Sweden and set up in Brazil. The lines were originally of the same 
kind as the oldest lines now running in the Swedish factory, but were re-constructed and 
re-built into nine-station lines of the kind that make up the newest lines in Huskvarna. This 
happened a few years before the nine-station lines were built in Sweden, so in a fashion the 
Sao Paolo factory was a fore-runner. 

The workers in the Brazilian plant learn only three stations, as opposed to all nine in Swe-
den. The fewer stations that need to be taught to new workers mean shorter learning times. 
In the vein of Adam Smith these workers are more specialized than those that learn all nine 
stations, but whether they are actually better at what they do just because they are special-
ized is debatable. It is not unlikely that the only tangible difference is the learning time. 

Packaging takes place directly at the line, so in addition to the nine assembly stations there 
is a packaging station at the bottom of the line. Since the factory itself was completely re-
built for chainsaw production as late as 2000, it was possible to organize the space to pro-
vide straight production flows. In this way spill time is minimized. Also here the Sao Paolo 
factory is a representation of the current organizational thinking of Husqvarna AB man-
agement. 

There are no group roles – no supervisor, administrator or equivalent. With only one 
model in production, relatively few employees, and low absence from work, there may not 
be a need for these roles. It appears there are other factors present that ensure that the 
workers are properly motivated. Bernt Gustavsson points to the fact that industrial culture 
is different in Brazil, which in this case suggests there is not the same need for measures in-
tended to motivate and empower the workers. To sum up, the Sao Paolo factory could be 
said to be a Swedish factory modified for Brazilian circumstances. 
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5.3 The American Plant 

The organization of production in the American plant looks radically different from that in 
Sweden. The influence of Taylor and Ford is clearly recognizable in the structure of the as-
sembly lines. 80 people stand side by side around a conveyer belt that moves the chainsaws 
from station to station. The time at a station is 4-7 seconds, which allows for the use of un-
educated workers that can be brought up to full pace in very little time –  a typically Fordist 
approach. Where Ford would have differed is that he would have had each worker learn 
only one station. At Poulan workers learn all stations, which is a step in the direction of 
semi-skilled workers of the lean production approach. However, the motives are not in-
creased problem solving capacity or greater production flexibility (the system is very rigid), 
but rather variation and avoiding physical strains due to monotonous work. 

There is 3,63 saws per man hour made in the U.S. compared to 1,45 saws per man hour 
made in Sweden. Since the saws at the Poulan factory are produced for the consumer mar-
ket, quality and performance demands are lower. With more than a 400 percent difference 
in longevity between a professional and a consumer chainsaw, it is natural that the re-
quirements of quality also differ. Production of professional chainsaws in this fashion is 
not seen as possible. 

The work in the testing box has been divided into smaller parts as well, with four people 
involved in the process. This way of testing the saws is not as modern as the way used in 
the Huskvarna plant, where the testing equipment eliminates the need for fueling up and 
then removing fuel. The testing box tasks have been divided up to gain efficiency, just as 
Smith once observed. However, in the Swedish plant it would be highly impractical to do 
this, as the work in the testing box has been adapted to being a one-man job. 

The packaging of the chainsaws in the Poulan factory takes place right at the assembly line 
and not as in the Huskvarna plant in another section of the factory. The former alternative 
is more desirable, as it straightens out flows, reduces buffers and minimizes the time that is 
inherently built into the moving of something from one place to another. Reduced spill 
time and fewer activities that are not directly related to production generally mean higher 
efficiency. 

Mass production has since its earliest days suffered from a lack of flexibility. Henry Ford is 
often popularly quoted to have said, “You can have any color you want, as long as it’s 
black”, about his model T Ford automobile. Since the entire assembly line is balanced for 
the product currently being produced, it is an extensive process to shift the line to produce 
another model. This applied for Ford and it applies today. With 80 people working at the 
line in the American chainsaw factory, shifts and the re-balancing they bring along are time 
consuming and require careful planning. There is a specified “window” for shifts, in which 
all changes are implemented. The rest of the year production just rolls on. This sort of non-
flexibility lies very close to Ford’s mass production approach.  

In essence, identical products are being churned out at high volumes, so-so quality and low 
cost, for a market where price is the defining means of competition. A marked difference 
to Ford’s approach is the no-buffer system used at the Poulan factory. If serious distur-
bances occur, the line grinds to a halt. Ford, in his day, included a buffer system with the 
purpose of making the assembly line less sensitive to disturbances. The no-buffer approach 
belongs to lean production, not mass production. The final image of the American plant is 
one of a mass production facility that has implemented some select ideas from lean pro-
duction, flexibility not being one of them. 
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5.4 Comparative Perspective 

All three factories use Fordist production methods, but two are very different from the 
third. The rigid system of the US factory is a flashback to Fordist production of the early 
20th century. Consumer market production requires lower costs, as low price is a competi-
tive strategy to a larger extent. The US way of production, with products moving through 
the assembly process at a very high pace, can be used due to the lower quality and longevity 
demands posed by the market. Producing for professional users means a considerably 
higher set of demands in these aspects. Productivity numbers (output/man hour: US 3.63 
vs. Sweden 1.45) clearly favor the US factory, but, due to the reason just given above, a 
comparison of this kind is not relevant. The numbers do of course indicate that – all else 
equal – there may be productivity gains by adopting the ways of the US factory. However, 
such a statement is useless to dissect any further, again, for the reason of differing sets of 
demands that face the US factory compared to the other two. 

Production in the Swedish and Brazilian factories are more flexible than in the US. Product 
changes can be implemented at any time, which is a sign that construction takes precedence 
over production. For the US approach to work, there can be no time-consuming opera-
tions that upset the balance of the assembly line, and therefore the product must be 
adapted to fit into this system. Changes in product and assembly line can only be imple-
mented once a year.  

The US way of producing is based on running very large volumes of a single product, while 
the other two factories much more easily can shift from producing one model to another. 
For the latter two, small product runs and flexibility in production shifts is lean thinking 
applied to chainsaw production. 

In the Swedish factory there is a socio-technical influence the other two do not have. The 
oldest lines are more socio-technically inspired than the newest, while the newer are more 
along the lines of lean production, but also more Fordist. While socio-technical thinking is 
still relevant when it comes to worker policy, the actual assembly process has taken a step 
away from the socio-technical view toward lean production and a more Fordist division of 
labor; a large number of stations within a more flexible system is basically a variation on 
Ford’s inflexible multi-station lines. 

6 Conclusion 

The American plant, producing chainsaws for the consumer market, faces other require-
ments than the production of professional chainsaws. Henry Ford’s mass production para-
digm is very much apparent. The work is highly specialized, with very few and short opera-
tions performed at a constantly moving assembly line. Workers have virtually no control 
over their work pace – they have to follow the speed of the line. It is a good example of 
Taylor’s idea of removing control of the work from the workers. The influence of lean 
production is evident in the absence of buffers and stocks. 

The Brazilian factory is close to a mirror image of the Swedish one when it comes to the 
organization of production itself. The differences lie in worker policy, with less effort in-
vested in motivating and empowering workers. The reasons for this are much likely due to 
Brazilian-specific circumstances not directly related to production organization, and thus 
outside the scope of this thesis. 
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In the Swedish plant in Huskvarna the company can be said to have merged two ap-
proaches into one. When it comes to workers, the socio-technical view and the Swedish 
group thinking exemplified by the car industry in the 1970s are prominent. Motivating 
workers, making them feel that their contribution is important and that they can influence 
their work situation is a major part of the management’s worker policy. The reward system 
has led to productivity increases, and the system with group roles somewhat blurs the line 
between workers and management. Naturally, a more active participation on part of the 
workers is not sought without reason; the worker policy is applied on a production ap-
proach that has a lot more in common with mass production and lean production than the 
ways of the socio-technical view. Despite the success ascribed to socio-technical produc-
tion units by some researchers (for example Christian Berggren), the methods used there 
have not managed to maintain a hold on work organization over-all. 

Ford’s assembly line is still highly relevant, even more so in the newer lines than the older 
ones. At and around the assembly line there have been modifications that can almost en-
tirely be sorted under lean production. Straight flows, minimal buffers and stocks, and 
minimized spill time are factors that mark newly set up assembly lines. Taking the oldest 
lines as the starting point, there has been a considerable move toward lean thinking in the 
newest lines. But also, as mentioned, at the same time to a more Fordist production with 
shorter times and fewer operations spread over more stations. If the newest lines are to be 
taken as a sign of future direction, it appears unlikely that the socio-technical view will re-
new its influence on the assembly process – from this perspective a further division of la-
bor seems more probable. 

7 Further Research 

For further studies, it would be interesting to analyze why the different production ap-
proaches exist where they do. For example: why is there a socio-technical influence in 
Sweden, but not in Brazil and the USA? Which institutional, cultural and environmental 
factors are in place to affect the choice of how to organize work and production? 

Another interesting question, that this thesis has merely touched upon, is why the socio-
technical view has not managed to remain as an actual alternative when it comes to choos-
ing a production model. It would seem that if there was a viable alternative to dull, degrad-
ing assembly line work, companies would want to take hold of that. But Volvo’s Uddevalla 
and Kalmar factories were both shut down, despite research depicting them as successful. 
Why were more traditional production approaches chosen? Which factors decided the 
choice? 
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