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5. 

Organizational and Technical Design
of Swedish Automotive Assembly

T
he preceding chapter outlined conditions in the Swedish auto industry
and labor market during the 1970s and 1980s. This chapter is devoted to
explaining the concepts and distinctions that are central to understanding

the plant studies that follow. The first section discusses the production arrange­
ment and work organization in assembly. Two scales are developed that are joined
in a simple model. Thereafter follows a more general discussion of organizational
strategies of work and their relation to different types of skill development. The
final section is an overview of the case studies and their relation to each other.

From Line to· Complete Assembly 

The assembly revolution that was begun in Ford's Highland Park factory
created a paradigm for mass production that dominated for many decades. Pro­
ductivity rose immensely. But, at the same time, what had been a handicraft form
of production was transformed into a series of divided, repetitive tasks marked by
extremely restricted autonomy and great physical burdens.
· As long as the assembly line was perceived as a necessity of industrial engineer­
ing, these negative (humanly speaking) features were accorded little weight. As
early as the 1960s, however, studies performed by the Dutch industrial psychol­
ogist Van Beek ( carried out within the Philips Group) pointed out the considerable
inefficiencies produced by traditional assembly lines (see den Hertog 1978). These
analyses contradicted the accepted view of line production as the incarnation
of efficiency; however, they reached only a very small audience.

At the start of the 1970s, the British researcher Ray Wild (1975a) did a
comprehensive analysis of the industrial engineering losses attendant on manual
line assembly; this study had a much greater impact. Wild divided the losses into
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three types-balancing, handling, and system-which were calculated as per­
centage increases in z, the theoretically minimum man-time. Z represented a 
situation in which all workers were fully occupied, all materials were immediately 
available for use, and there were no errors of assembly. 

According to Wild, balancing losses occurred because the work tasks in a serial 
fl.ow will not require the same amount of time to perform. At all stations except 
the top (in which 100 percent of the time is used), there are micropauses ofunused 
time. Wild found that balancing losses tended to increase with shorter work cycles 
because it became ever harder to achieve an even division of tasks. One specific 
type of balancing loss, variant losses, increase with growing product variation. 
One way to handle them is to balance the line according to the average complexity 
of the model mix; this involves adding support staff in the case of heavy variants. 
Another option is to build the loss directly into time planning, through so-called 
maxbalancing. This strategy produces the result that the assemblers have extra, 
unoccupied time in the case of all variants except the most complex. 

The time spent in moving materials and tools is known as handling losses. The 
shorter the work cycle, the greater the losses. According to Wild' s studies, however, 
even with long work cycles, such losses cannot be less than 5 percent of z.

Moreover, when "making up" (working faster than the norm), workers usually 
move over larger areas than assumed by industrial engineering (IE) analysis, thus 
increasing handling losses. 

System losses are a result of the human variations in a production system. Their 
, consequence, in the case of a paced line, is sometimes unused time, sometimes a 

shortage of time (in the latter case the worker releases an uncompleted object). 
All workers, including experienced ones, exhibit such variations. 1 The size of the 
adjustments and of the inspection staff is a visible expression of the extent of 
system losses. 

Wild discusses only the effects of the production system; he takes the product 
design as given. The same applies to his remedies. According to Wild, system 
losses can be reduced in several ways. One can reduce the number of workers in 
a series, increase the time the product is at each station, raise the buffer capacity, 
or widen the system capacity ( that is, make more objects available for each worker). 
Balancing and system losses can be seen as rigidity losses. Another type of rigidity 
loss arises when the production schedule is changed or new vehicles are introduced. 
Both entail costs in industrial engineering work (rebalancing). The introduction 
of new models also usually entails losses of capacity because the speed of produc­
tion in conventional car assembly is much lower than usual at such times. 

In Saab's assembly of the 9000 cars in Trollhattan, the industrial engineering 
losses were as follows in 1987: balancing losses: 50 to 55 percent, of which about 
half were variant losses; handling losses: 20 to 25 percent; and system losses: 95 
to 100 percent. These losses came to about 175 percent in toto. Thus, final 
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The Ambiguities of Change: Autonomy versus Time Pressure 

There appears to be a clear connection between work content and skill require­
ments and assembly design; a lower degree of division oflabor has highly positive 
effects. This has also proven true, with one exception, of the incidence of physical 
strains. What then are the results with two other work burdens classically found 
in assembly work-time pressure and the lack of autonomy? 

At TC, 74 percent of the assemblers reported that at least half the time they 
could not influence their work pace. The assemblers themselves associated the 
lack of autonomy with the technical system-that is, the mechanically paced 
assembly line. Two of the assembly systems in the five plants (TC and TUN) use 
mechanical pacing; the remaining three are operator controlled. Does the latter 
system make for a higher degree oftechnical autonomy? As we shall see, no such 
clear pattern emerges. This is because autonomy is strongly influenced by other 
factors, one of them being the tirtle'i'>ressure at work.5 A heavy time pressure
results in a severe lack of autonomy; however, a severe lack of autonomy does not 
necessarily coincide with an intense experience of time pressure. The assembly 
workers at TC suffered from a lack of autonomy much more frequently than 
from a heavy time pressure. As shown in rable 11-4, both time pressure and a lack 
of autonomy in turn reflect a variety of causes, such as organizational and "work­
shop culture" factors. 

No pure cases of parallel assembly, such as at Uddevalla, were included in. the 
comparison. In 1985, however, an engine dress-up section at Boriis changedfrom 
short, non paced line assembly to pure dock assembly. According to the assemblers 
interviewed, the change resulted in both noticeably increased autonomy and 
reduced stress, while flexibility rose at the same time. The number of assemblers 
in the section, however, was not sufficient to allow for statistically significant 
comparisons. 

Both the product variation and the time horizon affect the transparency of the 
working day. In a flow with completely standardized products, the work is mo­
notonous but easy to grasp. If the product variation is great, however, the assem­
blers ofren lack a planning horizon, the working day loses its transparency, and 
the work pace tends to become uneven. Heavy performance demands from the 
company have an obvious impact on the time pressure and lack of autonomy that 
charactererize these types of manual production. Performance demands can also 
be generated by the workers themselves, however, in the form of pressure to work 
ahead. Finally, good cooperative relations can work in the opposite direction and 
alleviate performance pressures. 

Figure 11-4 shows the incidence of time pressure at the five plants. As is clear 
from the figure, it has not been possible to fit the plants into any simple pattern. 
Boras had high values for time pressure . in that 69 percent of the assemblers 
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claimed they were forced to work.as fast as they could for at least half the working 
day. A major reason for this pressure was the performance demands previ.;usly 
described. The time pressure also made its presence felt through the low degree 
of autonomy, which was even more restricted than in the two factories with 
traditional assembly lines. Boras is thus a. clear example of a discrepancy, in which 
improvements in one area (work content and assembly design) are hampered by 
changes in another area ( the stricter performance policy). As indicated above, this 
is also probably an important reason for the high incidence of physical strains at 
this factory. 

Afrer Boriis, TUN and TC showed the lowest degree of autonomy, while LB 
and Katrineholm had the best results. But even.in the latter two facilities, the 
majority of assemblers felt they were. bound by an inexorable working pac� at 















































256 Toward Postlean Production 

management are committed to their industry, such selective disadvantages will 
stimulate innovation, up�rading, and sustainable competitive positions. To main­
tain the advanced social demands that are the basis for human-centered produc­
tion, governments must play an important role. This is particularly true in Europe, 
where the much-delayed development of the "social dimension" of the integrated 
market could be a very important element in the movement toward postlean 
production. 

Notes 

Chapter 1 

1. Volvo's acquisition of British Leyland was greeted by high expectations among the work force.
Unfurtunately,-Volvo chose a vecy low-key approach-in striking contrast to the Japanese-which 
gave the local management abundant opportunities to · obstruct the introduction of new work 
practices. 

2. This has, for example, been reported by Tom Clarke (personal communication, September
1991). The combination of the considerable degree of freedom in a small-scale, greenfield plant 
and the commitment of a management fostered in the Volvo company culture seems to have resulted 
in this innovative approach. In Belgium, which is a very efficient production site for many European 

· auto firms, the industrial culture seems to be much more entrenched and dominated by mass­
production paradigms.

3. This combination of resentment and resignation is poignantly depicted in Kamata 1973 and
;, ,rnmrorc,ct in a number of surveys that show a consistently low level of job satisfaction in Japan. This 

theme will be dealt with in more detail in chapter 13. 
4. The extent to which this managerial style is applied outside Sweden is a complicated issue.

,,, 1'-··"- and Agren (1987) found clear evidence of such a process in the case of White, a truck 
company bought by Volvo in 1981. Other Swedish corporations have a pronounced policy of 

· '''adopting local standards." This is the case of Electrolux, for example, which in the United States
has a decidedly antiunion policy.

5. On the continual importance of national institutions in the development.of manufacturing
pr3.ctice and industrial relations, see, for example, Lane 1989.

6. Jilrgens, Dohse, and Malsch 1989 is the principal report on this project.

1. Europe's technologically ffiost eminent auto company, Daimler-·Benz, came well after Honda.
The greatest innovative actiyity among European companies, measured in this manner, was shown 
by, the German manufacturer Bosch-"the technological powerhouse of the European motor 
industry" Oones 1988:5). 

2. This is according to Clark et al., Product D,evelopment in the World Auto Industry, referred to
Jones 1990;1:z. See also Clark and Fujimoto 1990.
































