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bolts in it and using them all up. Then you get a barrel with another
10,000 bolts and you know every one of those 10,000 has ro be picked up
and put in exactly the same place as the last 10,000 bolts.

Walker and Guest, The Man on the Assembly Lme, 1952

r I Y o have the humar} body work llkE: a machine—consistently, con-
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Introduction to the Paperback Edition:
The Lessons of Volvo's Uddevalla and

Kalmar Plants

automotive industry, its innovative production design and work organi-

zation, and the competitive and labor market pressures that brought Swed-
ish auromakers, above all Volvo, to develop this model. Two small car plants
constitute landmarks in this trajectory: the Kalmar plant from 1974 and the
Uddevalla opcratlon from 1989. In November 1992, in the midst of a severe
economic crisis in Sweden, Volvo announced’ that it would close these two car
plants: Uddevalla, in 1993, and Kalmar, in 1994. (The latter builds Volvo’s top-
of-the-line model, the 960, making its closure more comphcated ) As a resulr, all
of Volvo’s Swedish assembly will be concentrated in the main, traditional line
plant in Gothenburg, where Volvo’s headquarters and design and engineering
departments are located. This decision raises important questions. Were the critics
of Volvo’s alternatives to lean production right?"Was Uddevalla just a “noble
experlment in humanistic manufacturing,” a short-term answer to the-industrial
labor crises of the 1980s, when Swedish manufacturers had so many difficulties
in recruiting and keeping production workers, but an expenment doomed to fail
in the hard times of the 1990s?
Volva’s official justification for the closings cited its heavy losses due to under-
utilization of productlon capacity. Indeed, by 1993, the Swedish market had
virtually collapsed. New automobile registrations plummeted from 340,000 in
1988 to 150,000 in 1992, the worst figure in more than thirty years, and are
- expected to decline even furcher during 1993, to 125,000 cars. In 1992, Volvo’s
 total operating loss was approximately U.S. $300 million, of which Volvo Car
accounted for more than half. The Uddevalla and Kalmar plants were at a distinct
disadvantage in such a market because they were equipped only for final assembly.
" But it must be recognized that Volvo’s decision to consolidate its production,

The central theme of this book is about the “Swedish trajectory” 1n the
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in the face of ailing volume and sales, in no way nullifies the importance of the
question. What was the economic performance of the two plants and, in particular,
of the radical non-line Uddevalla plant? As I have argued, contrary to the assertions
of many American critics, Uddevalla was a remarkable success in terms of pro-
ductivity and commercial potential.

This is borne out by a comparison of Uddevalla and Kalmar with the tradmonal
Gothenburg plant. -

I. During the three years Volvo Uddevalla was in operation, productivity
(assembly hours per car) improved by more than 50 percent. From the last quarter
of 1990 to the last quarter of 1992, the plant cur the assembly time at an average
rate of one hour per month. By mid-1991 Uddevalla’s performance equaled that
of Gothenburg s assembly line. From then on both plants improved rapidly, but
Uddevalla had an edge. Furthermore, its rate of improvement was particularly
high i the second-half of 1992, when a new management introduced a radical,
process-oriented, flat organization, made up of only two hierarchical levels. None
of its managers doubted that the plant could reach the target rate of 25 hours per
car by mid-1993. (Interestingly, within Uddevalla there were no significant dif-
ferences between the larger assembly teams working in long cycles of 1.5 hours
and mini-teams working in very long cycles of 7 hours.) :

Kalmar was the most productive of the three Swedish plants. Because it had
been building cars since 1974, Kalmar had had many more years than Uddevalla
to develop and fine-tune its operation. Production design and work organization
were less radical chan at Uddevalla, but the plancs participative management was
very effective in fostering continuous improvement and a commitment to quality.

2. Uddevalla also had an edge in customer satisfaction when compared with

Gothenburg. Accordlng to surveys carried out by J. D. Power for the 1992 model
year, U.S. customers ranked cars built at Uddevalla con51stently hlgher than those
built at Gothenburg. U.S. customers reported 124 problems per 100 vehicles
within 90 days of purchase for Uddevalla-built cars of the 900-series; cars from
the Gothenburg plant had a corresponding figure of 144. (The 1992 average for
European cars in the United States was 158.) Uddevalla achieved this score more
or less spontaneously, as a consequence of the assembly teams’ competence and
dedication. Not until the fall of 1992 did the plant introduce and train workers
in the rigorous routines and procedures that are needed for achieving world-class
qualicy in the auto industry. The result was a further substantial improvement in
the plant’s quality performance. .

Agam, Kalmar’s commitrent to quality made it the best performmg of Vol-

vo’s assembly units. When the plant started to build the Volvo 940 in late
1992, it immediately reduced the number of faults reported by J. D. Power to
half of the Gothenburg score! In the statistics for model year 1993, reported in

May, Kalmar-built 940 cars reached the same level as Lexus (57 complaints per -

100 cars).

Introduction to the Paperback Edition | ix

3 The single most salient advantage of Uddevalla’s parallel ream assembly and
broad worker competence was its high flexibility. One indication of this flexibility
was the minimal effort needed to introduce annual mode} changes at the plant.
The three annual model changes introduced from 1990 through 1992 cost be-
rween 25 and 50 percent less per car than at the Gothenburg plant. Uddevalla
needed to invest less in tools and training, and rerurned to normal productivity
after the model change in half the time required by Gothenburg. In 1992, the
best Uddevalla teams needed to build only two to three cars (approximately one
day) before resuming 95 percent-of normal production pace. The least efficient
teams needed five to six cars, or two days.

After the plant had concluded the official breakmg—m phase and reached the
corresponding performance targets in mid-1993, it planned to take advantage of
its flexibiliry by acldmg special vehicles, such as police cars, extended wagons, and
other “quixotics,” to its production of regular cars. Preliminary tests demonstrated
that Uddevalla could assemble such cats in less than half the time needed at
Gothenburg. : :

4. Combining custom-order assembly zmd short delivery times was another Ud-
devalla specialty. In Volvo, as in many other car companies, efforts to improve
efficiency and productivity have focused on the industrial system, the components
supply, and above all, the assembly hours. Much less attention has been devoted
to the efficiency of the commcraal and distributional systems. At Uddevalla,
however, there was an early awareness of the importance of fostering close contacts

- with the market. Unfortunately, Volvo’s system for evaluating plant performance -
- focused only on producnon parameters such as assembly hours and quality indices.
~In the company’s strongly departmentalized organization, design, distribution,

and marketing were strictly separated from the production operations. .
When productivity reached the Gothenburg standard in 1991, however, Ud-

" devalla established direct deliveries from the factory to selected outlets as well as
" direct communication with all Swedish dealers. One year later, the plant started
- to build all cars for Europe based solely on custormer orders, As a result, dealers
" could offer customers individually specified and equipped cars within four weeks,

- instead of persuading prospective buyers to accept prespecified “package cars.

The total lead time was cut from two months in 1991 to one menth in 1992,

- with further radical reductions planned for 1993. The resulting savings in finished
. product stock equaled the value of the entire assembly time!

For all those interested in the development of cornpentwe humanistic manu-

" facturing, this evaluation of Uddevalla carries an important message. The plant
* was not only a bold step in creating a humane workplace, but a success in a wide

range of petformance measures. Rapidly improving productivity and quality was

- combined with superior flexibility, low-cost tooling, unparalleled customer ori-
- entation, and a unique. responsiveness to market demands. In May 1993 the plant
was laid idle. But Kalmar was still fighting for survlval refusing 1o accept its death
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sentence. In terms of productivity, quality, engineering competence, and supplier
cooperation, it is clearly superior to the Gothenburg line plant. .

By‘closing Uddevalla, Volvo’s management has abandoned much of its pi-
oneeting position. Within Volvo, the struggle between different production con-
cepts and management strategies continues. In an article in Sloan Management
Review (Spring 1993: 85-86), Paul Adler and Robert Cole stressed: that ““these
plant closings should not close the debate over the significance of their innova-
tions. . .. Whether the advocates of work reorganization within Volvo will be
able to refocus their efforts on reforming Volvo’s other facilities remains .to be
seen. Whatever the case, there is much to be learned from the Kalmar and
Uddevalla experience.” The intention of this book is to present':this remarkable
e:;[?erience in depth, and in its social context, for anyone interested in making use
of it : o R

(Mol

Preface

uman beings are created for work. Seldom is work created for human
beings. Can work be changed so that it meets human needs and fits
- A human capacities? This fundamental question guided me during the ten
years in which I conducted the research that formed the basis for this book.

- My original intefest in working conditions and the prospects for change in
mass production was born in the mid-1970s when, as a blue-collar worker and
rank-and-file union activist at a refrigerator factory, I participated in industrial
work in its most Fordist form. After studying industrial sociology and engineering,
I'was granted the opportunity from 1981 to 1983, through the Swedish section
of a project initiated by the Massachusetts Institute of Technology entitled “The
Future of the Automobile,” to become acquainted with many production instal-
lations in the Swedish motor vehicle industry. I visited and studied factories
producing engines, buses, trucks, and cars. My main interest was to find tech-
nologically and economically feasible alternatives to the restrictive work organi-
zation of scientific management. Observations and interviews with experts were
the chief methods of investigation. - :

*From 1984 to 1987 1 was involved in a joint labor-management study entitled
“Evaluation of Work Organizational Development in the Volvo Group.” My
assignment was to audit developments in Volvo Trucks, especially at the LB plant
in.Gothenburg, Sweden, which at the time was a controversial pioneer of decen-
tralized group work within the company. The LB workers assessment of their
work was very clear: it was much better than the assembly line but fell far short
of their wishés to perform holistic, nonfragmented work. LB’s economic perfor-
mance was also ambiguous—better than the traditional plants’ but far from the
company’s targets in several respects. According to the study, a much greater
departure from the assembly-fine regime was needed. - - '
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I wondered how representative this research was, given that it was based on a
. single production unit. To answer this question, I began a three-year follow-up
~study in 1987, with the goal of examining all the factories I had studied in the
mid-1980s, as well as Saab’s and Volvo’s new projects in Malmé and Uddevalla.
This amounted in all to twenty studies of changes in technology, shop-floor
organization, and working conditions. Six of these studies are presenited here.
- The central object of this book is to discuss the development of work -organi-
zation and production design in Sweden. The Swedish “trajectory” is contrasted
with the expanding Toyota system. My analysis of Japanese lean production is
based in part on studies I conducted in 1984 of supplier relations and working
conditions in the Japanese automotive industry and in 1990 of ]apanese trans-
plants in North America. Principally, however, I have made use of the extensive
literature on the Japanese production philosophy that has emerged in the United
States and Germany.

Much of the material in this book was included in the thesrs for my doctorate
in industrial management, which I received from the Royal Institute of Technol-
ogy in Stockholm in 1990, Financial support for the protracted research as well
as for most of the rewriting and translatlon was generously granted by the Swedlsh
Wortk Environment Fund. : o :

A-great numbser of people in and aroundthe Swedrsh auto mdustry—engmeers,
production managers, trade union representanves, and assembly workers—have
contributed to this work by cooperating in surveys and interviews, participating
in seminars, and commenting on a long series of work reports. Tomas Engstrom
at Chalmers Institute of Technology made it p0551ble forme to participate in the
MIT project “The Future of the Automobile” in the early 1980s: Together with
Lennart Nilsson at the College of Education in Gothenburg, Tomas has since
playeda umque role in the planning of Volvo’s Uddevalla planc. In the evaluation
of work organization within Volvo, I enjoyed the benefit of - collaboratlng with
Anna Holingren, also at the Royal Institute of Technology This was ari exciting
period of “high-speed” research. Since the start of the 1980s, Kajsa Ellegird of
Gothenburg University has also undertaken a series of studles within Volvo, Qur
continuous exchange of ideas has been of great value. :

In Japan, I carried dut a study of production pyramids-and supphers, from
advanced components manufacturers to underpaid home workers, together with
Toshiko Tsukaguchi. Her deep understanding of ]apanese socrety and: culture
was of crucial inportance for the results. -

. Six years later, I got the opportunity to make an extensive ﬁeld trlp 0 ]apanese

transplants in the United States and Canada together with Forsten Bjérkman and -

Ernst Hollander of the Royal Institute of Technology. I thank them for their
intensive cooperation on this project. .
' Peter Unterweger from the Un1ted Auto Workers (UA\W) in Detront has for

" Preface xiit

“several years been of great help in my efforts to follow the American debate on
 the Japanese transplants. Nemura Masami at Okayama University has contributed
- to my further understanding of the intricacies of Japanese labor deployment and
- personnel management, thereby elucidating the limitarions of the current trans-
* plantation process. :
From the start, Jonas Pontusson at Cornell University has offered indispensable
- support and constructive criticism on successive versions of the manuscript. Peter
- Mayers has put enormous effort into the work of translating this book. Professor
Robert Rehder, from the Robert O. Anderson Management School at the Uni-
" versity of New Mexico in Albuquerque, very kindly examined the manuscript
after translation and gave me invaluable encouragement as I continued my work.
~ " While writing the final version of the manuscript, I had the benefit of being a
visiting fellow at the newly established Centre for Corporate Change at the
~Australian Graduate School of Management in the University of New South
- Wales. I enjoyed both generous support from the director, Dexter Dunphy, and
Stephen Frenkel’s thoughtful criticism and suggestions. Furthermore, the expe-
rience gave me the opportunity to finalize this study from the useful perspective
* of a distant continent. This also made it much more éasy to take full advantage
. of Erica Fox's meticulous copyediting of virtually every page, for which I am
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~The Assembly-Line Regime and.
~ The Volvo Trajectory

eldorn have changes in the labor market and 1ndustr1a1 work been described
from such different perspectives as during the past decade. Authors such as
Barry Bluestone and Bennett Harrison (1988) have shown how i insecurity
nd low-wage work have spread to many parts of U.S. industry, how union-
gotiated employment conditions have worsened on such matters as vacations
and sickness pay, and how the internal labor markets of large U.S. companies
have deteriorated or disappeared—in short, how the prospects of high school
graduates have declined sharply since the 1960s. At the same time, Michael L.
Dertouzos, Richard K. Lester, and Robert M. Solow write in the well-known
AIT report on industrial productivity Made in America (1989:134-35): “We see
;unprecedented opportunity in the new technologies for énabling workers at
1 levels of the firm to master their own work environment. This marks a major
change from even the recent past. . . . If American industry can seize this oppor-
tunity, individuals may expenence a new measure of mastery and independence
in the job that could go well beyond maximizing producnvnty and extend to
personal'and professmnal satisfaction and well-being.” :
:One of the most significant contributions to the opmmstlc ﬂex:bdlty debate
focuses solely on the auto industry. The Machine That Changed the World (1990)
‘based, unlike many other works. in_ this genre, on comprehensive empirical
aterial and impressive comparative studies: As do many others, James P, Wom-
k, Daniel T. Jones, and Daniel Roos claim that mass production is approachmg
" demise and ‘that Japan, leads the way. They maintain that Japanese auto
smpanies have blessed the world with a completely new approach; lean produc-
on, which “combines the best features of both craft production and mass pro-
uctlon—the abiliry to reduce costs per ‘unit and dramatically improve. quality
ile at the same time providing an ever wider range of products and ever more
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challenging work” (277). According to the authors, lean production will mean a
global revolution: “Lean production will supplant both mass production and the
femaining outposts of craft production in all areas of industrial endeavor to
become the standard global production system of the twenty:first ceritury. That
world will be a very different and a much better place” (278). They believe the
Japanese management system entails dramaticimprovements in both productivity
and working conditions. Unfortunately, however, they submit no evidence what-
soever for their optimistic judgments. They carefully review productivity levels,
yet, when it comes to conditions of work, they content themselves with cocksure
assertions. S '

The Persistence of the Line Regime in the
“Post-Fordist Age”

In 1990, there were ten Japaneseigtned auto plants in North America. The
Ford Company, moreover, had made major progress in adopting lean procedures.
Have these plants achieved the revolution in assembly work alleged by the MIT
rescarchers? - - - B I

Tt is useful to compare the auto industry of the 1980s and 1990s with that of
the 1950s—the heyday of classical Fordism—when some of the most incisive
and penetrating studies of the nature of auto wotk were done, including those by
Robert Blauner (1964), E. Chinoy (1955), and Charles Walker and Robért Guest

(1952). In a summary of these studies, Blauner noted a widespread disconitent
among auto workers in an age of rising affluence and expectations. The reasons
were many: : ' - -

Workers on the line had no possibility of varying the pace of their work at their
own discretion but were subjected to rigid, mechanical pacing.

- The work was extremely repetitive—a most objectionable feature fora majority
of the workers. According to Blauner, auto workers were more likely than workers
in any other industry to consider their jobs constantly dull and monotonous.

It was difficult for the workers to gain a sense of purpose by orienting their
efforts to. the completion of a task. 'This problem, Blauner emphasized, did not
arise from any lack of understanding of the process as a whole: “Automobile
workers have a large amount of such understanding” (99-100). The root cause
of the problem was the minute division of labor and the cyclical nature of the
work, as embodied in the fact thar the vehicle to which the worker had added a
part immediately moved onward. o ‘

The workers were subjected to intense time pressure: “The fact that there'is no
other industry.in which such a high proportion of the unskilled complained of
job pressure suggests thar it is the assembly-line technology and work organization
and not just the lack of skill which is crucial.”

Assembly-Line Regime and Volvo Trajectory 5

The physical demands of the assembly work were severe, in contrast to other
industries in which the majority of the low-skilled and highly repetitive jobs
involving little freedom and control were not physically demanding. As a conse-
quence of the intense job pressure and physical work loads, a high proportion of
the workers reported that their jobs left them feeling very tired at thclz-epd of the
day. _
}I?n conclusion, Blauner emphasized the importance of the technological strue-
ture: “The assembly line’s inexorable control over the pace and thythm of WO.l'k
is most critical; it is largely responsible for the high degree of pressure, the inability
to control the quantity of work, and the lack of free movement.” \ '

If this was the character of work in assembly plants during the 1950s, what
about the 1980s and 1990s? According to the MIT authors, the advent and
expansion of lean production has meant a fundamental transformation of classical
‘mass-production work. A reading of reports from the shop floor, however,_ such
as End of the Line (Feldman and Betzold 1988), which consists of a seties of
-accounts from workers at an American lean producer {Ford Michigan Truck
Plant) or Working for the Japanese (Fucini and Fucini 1990), with its'df:tgilcd |
description of a Japanese transplant (Mazda at Flat Rock, Michigan), .ylelds a
radically different picture. Factory layout, production control, and quality stan-
dards have all changed, but.the basic nature of the work seems to be much as it
as in the 1950s. - S : o . :

This impression was confirmed when I and two other Swedish rescarcher:_; did
study of working conditions in six North American transplants in 1990: Nissan
Tennessee, Honda in Ohio, Toyota in Kentucky, Mazda in Michigan, CAMI
GM-Suzuki) in Ontario, Canada, and Diamond Star (Mitsubishi-Chrysler) in
linois (see Berggren, Bjérkman, and Hollander 1991). True, the pers.onnel
olicies had changed from the “massified anonymity” and depersonalization of
e 1950s toward a strong emphasis on selection and individualization. Programs
ch as employee involvement, pay for knowledge, and quality circles, as -.Well as
ell-publicized suggestion schemes served to enhance the personal commitment
f all “associates.”” The “atrophied group structure” of the line in the 1950s 1'md
een feplaced by an elaborate ““team. organization,” which was intended to im-
rove on the low normative integration of classical Fordist work. And job security,
ﬁvays very fragile in the American auto industry, was a paramount objective.

- Yet the character of the work itself has not changed. If anything, the thythm
nd pace of the work on the assembly linie is more inexorable under the ]apane'se

\anagement system than it ever was before. Off-line jobs, such as those in
ubassembly (the senior workers’ favorite positions, in which a-personal work pace
nd “banking” were possible) have been outsourced or are geared strictly to the
ain‘line by means of just-in-time (JIT) control. Idle time is squeezed out of each
ork station through the application of kaizen techniques, while work pressure
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_has been intensified and staffing drastically reduced in the name of elrmlnatmg
all “waste” (mudd). According to Blauner, auto workers résented:the fact, tharthe
speed of the belt made it difficult for workers to detach themselves:from the
repetitive work. These difficulties have been aggravated by the combined JIT and
quality pressure (zero defect) of the modern Japanized lines, which demand a high
degree of mental concentration on work that is still very standardized.

Traditionally, management in American - plants was strongly authontanan
(“drill sergeantstyle”), and labor relations were adversarial. The team orgamzatton
characteristic of the lean producers emphasizes a different language and manner
of communication: all employees are supposed to treat one another with: respect
and to work for the same goal, as good members of the Toyota Team, the
“Mazda Team,” and so on. But the team concept is a far cry from democratic
work organization and autonomous worker decision making. The emphasis on
visibility and strict adherence to mrnutely prescribed standards in all tasks (ex-
emplified by programmed workshe&s and the like) restricts; even. more than
before, workers’ discretion in the choice of work methods. Lean production may
be fragile from a production control point of view, but its factory regime is rigorous
with demands for perfect attendance, mandatory company uniforms, the prohi-
bition of all personal articles; strict rules of conduict, 2nd an elaborate. system of
sanctions. The MIT study argues that lean production, since it has no slack and

no safety net, is based on trust and cannot operate if “‘the work foice feels that no
reciprocal obligations are in force” (Womack, Jones, and Roos 1990: 103). Work-

ers and unionists whom we interviewed during dur tour of transplants in 1990
criticized precisely this absence of reciprocity. To quorte the presrdem: of Local
2488 at Diamond Star: “They talk a lot about fexibility, but it’s a one-way Street
It’s.always the employees who are supposed to be flexible, never the company.”

Lean production undoubtedly represents.a rna;or advance'in productiviry. Buc
if one considers working conditions as well, it is a double- edged sword to.at [east

. the degree that the classrcal Ford system was:

The Swedzsb Contrzbutzon. A Dzﬂ"krent I(md
. of Te eamwork -

A very distinct assembly desrgn and work orgamzatlon developed in the SWCCllSh
‘auto industry during the 1970s and 1980s. The search for an approach that
differed from. the international mainstream was a contested progess, stamped by
sharp intramanagement divisions. Nevertheless, by the late 19805, new solutions
had materialized in 2 number of new facilities. ' ony

In the mternatlonal context, the Swedish development had two CllStlnCt Fea—
tures. For one, the use of the assembly line—the standard productton system for
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riearly all auto producers—was repeatedly questioned. To obrain more flexible
‘work structures and more attractive jobs, many alternatives were tested—from
buffered flow systems with automatically guided vehicles to the complete dis-
solution of the assembly line by means of parallel dock assembly, in which small
teams of skilled workers built complete:cars or trucks. The most advanced cases
represented a major change in the technical organization of production, amount-
ing to a drastic reduction of the horizontal division of labor. Fragmented and
repetitive tasks were converted to functionally coherent jobs performed on sta-
tionary objects instead of a moving line; these jobs, moreover, were characterized
by Jong work cycles (several hours or more). o

* For another, the traditional shop-floor hlerarchy was replaced by group Work
_many cases involving considerable autonomous decision making and thus
substantial reduction in the vertical division of labor. Teamwork certainly
played a central role in the Japanese management system. The Swedish model
iffered, however, in four important respects. First, the organizational changes
ere strongly linked to changes in the production arrangement, which aimed at
eating conditions whereby functional groups would have some technical auton-
oniy. The work teams at the transplants, by contrast, were organtzed drreotly on -
e line. :

:Second, the Swedrsh version of teamwork was marked by a desue to increase
ie.workers’ organizational autonomy and scope for independent decision mak-
ig.. The teams often selected their own leaders or group representanves and
erformed tasks that earlier had been done by foremen and industrial engineers.
Third, the role of first-line managementwas changed from that of having direct
oritrol to coordinating, planntng, and supporting. At the transplants, by contrast,
camwork usually went hand in hand with a strengthening of the managerial
ructure. In many cases—Nissan in the United Kingdom or Toyota in Kentucky,
73 instance—the team was organized directly around the foreman. These forms
teamwork entailed a reduction of worker autonomy and an increase.in mana-

Fourth, in Sweden, the Metal Workers Union strongly commirted 1tself both
entrally and locally, to the development of this new organizational form. It was
specrally interested in strengthening the teams’ decision-making ptetogatrves, as
ell as their prospects for developtng collective competence.

<Table 1-1 provides an overview of the differences between the Swedish and
anese forms of ceamwork. The ]apanese model of the 1980s was a coherent
systematically realized concept in which teamwork was firmly rooted in an
sanizational structure shaped by management. The practices and pelicies de-
eloped in Japan: were not uniformly implemented, however, in the overseas
perattons of Japanese compames The umonlzed transplants in North America,
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for example, did not employ the elaborate personnel evaluation and wage-setting
practice (sates) that plays such an-important role in Japan. Consequently, first-
line managers were considerably less powerful in the American plants.

The Swedish model was even less uniform and fixed. It represented a social
compromise between different interests: berween management’s interest in dele-
gating tasks and responsibility without yielding contro} and the trade union’s
aspirations to achieve a genuine shift in the balance of power. This meant, among
other things, that the boundaries of the work teams’ autonomy and decision-
making power could not be deduced from some guiding concept. Rather, the
boundaries were more like temporary outposts in a still-contested terrain.

Labor-intensive processes such as assembly entail a special control problem for
management. A comprehensive decentralization of decision-making prerogatives
from management to the work teams has considerable productive potential, but
it also involves the risk that workers will make use of their increased resources to
defend themselves from the demarids of the economic system by restricting both
their own work efforts and management’s insight into the production process.
This is one of the reasons work developments in the Swedish auto companies
have often been hesitant and inconsistent. The Japanese model of teamwork
escapes this ambiguity. Delegation of responsibility, for quality, for example, takes
place within the framework of a tight regime, complete with precise visual control
systems, intensive personnel selection, and a wide array of disciplinary measures.
The possibility of collective worker action and of various forms of opposition and
restrictions on output is thereby eliminated. B :

As early as 1979, Robert Cole observed important differences between devel-
opments in Swedish and Japanese companies. In Sweden, he noted, the aim was
“to achieve a fundamental change in the basic structure of -the.organization, with
rather open-ended possibilities for worker influence” (203). In Japan, “job re-
design occurs in a context of unquestioned management authority” (201), with
the emphasis “not on participation per se, but racher on achieving the consent of
workers for policies which management wants to pursue. . . . Decentralization at
Toyota Auto Body has been accompanied, if anything, by ‘an increase in the
authority and role of the foreman’ (209).

Importance of the Assembly Design fbr Working Coﬁdi_iiom ,

In Blauner’s analysis, the technological structure plays a central role in deter-
mining the character of the work. The auto researchers at MIT take the opposite
position: management is everything; with lean production, the same technology
produces fundamentally different work. They flacly deny, without any empirical
substantiation, that a different production design thar expands cycle times from
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TABLE I-1. The Japanese and Swedish Models of Teamwork

Japanese

Swedish -
Sociotechnical adaptation and increased
worl content, most radically in
complete assembly.

Characteristic

Trimmed lines with just-in-
- time control.

Elimination of all buffers and
variation in individual
work pace. .

Reduction of group interdependencies by
increasing worker autonomy and
allowing variations in individual work
pace. .

Reduced control (how much is a
contested issue). Tasks shifted toward
plinning, and daily responsibility is
delegarted to the teams.

Dense structure and
strengrhened role vis-3-vis
both staffand
suberdinates. Foremen
decide mattets concerning
training, promotion, and

wages.

Team leader is selected by
first-line management.
Suggestions by the
workers encouraged but
decisions are taken
hierarchically to ensure

“standardization.

Supervision and
coordination

Group leader/ representative chosen by
the team. The post s often rotated,
biee this is a controversial question.

Administrative
control

Performance limits are specified in
contract between company and union.
Actual work intensity varies,
depending on the wage system and

Intense managerial and peer
pressure for maximum
performance. No upper
performance limits.

ork intensiry and
performance
demands

peer pressure.

Job content, wage system, and
" prerogatives regulated by contract.
Union‘engaged in questions of plant
. management’s structure and staffing.

Work organization,
production pace, and job
design defined exclusively
by company.

Autonomy—a social compromise.
Work organization expresses partly
opposed interests.

Clear structure of interests.
Team closely tied to plant
management.

inutes to hours and that makes it possible for workers to set their own pace
uld improve working conditions. '

During the 1970s and 1980s, Sweden, unintentionally, was a laborat.ory of
orts for experimenting with different assembly systems. This made it pose;fb.le o
dy empirically the significance of the production design on working conditions.
n chapters 10 and 11, the line plant TC is compared with four other assembly
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plants, each representing a distinct production design along the scale from mod-
ified to long-cycle complete assembly. The compatison provides very clear results.
The further one gets from short-cycle line assembly, the better the results in the
areas of job vatiety, skill development, the taking of responsibility, and reom for
use of knoWIedge and skill at work. The further from line assembly, the less
common are psychosomatic symptoms caused by work stress, such as stomach
pains, headaches, and sleeping difficulties. The results show that the highly sig-
nificant differences in the working conditions at these plants are ditectly relared
to their production design and, overall, the great potential in abandoning line
assembly in favor of complete assembly and long work cycles.

There is a widespread management myth that the majority of workérs prefer
monotonousand mechanical jobs. This view was propagated by Henry Ford in the
1920s and has recurred ever since. My study of TC and other assembly plants
yields a very different picture. In all factories and among workers of all age groups
and educational levels, those with m&notonous jobs expressed a strong desire for
mote variety and better development prospects. Moreover, the overwhelming feel-
ings of boredom and tediousness on the line were not ameliorated by job rotation
between different stations, an importantand often heraldgd feature of the Japanese
approach. This was sharply borne out at the TC plant, where 90 percent of the
- workers participated in extensive job rotarion yet'80 percent considered the work
to be so monotonous s to be degrading, Feelings of distaste at the prospectof work
were widespread, and the frequency of physical ailments was high.

Based on the Swedish experience, there is a strong interdependence berween
changes in organization and technical design. The freedom of “otganizational
choice” is restricted in manufacturing. In processes where: jobs are. fragmented
and standardized and autonomy is low, Taylorized forms of organization tend to

reappear again and again. Thus, it has proved to be very difficult to implement

group work ar the assembly lines in Sweden, in the sense of self-regulating units
assuming delegated responsibility. And it is not by chance that the Japanese version
of teamwork, which takes place without changing the basic technology and work
structure, is accompanied by a reinforced management structure, intensive per-
_sonnel selection, and a rigorous factory regime. Much of the Swedish development
in the 197090 period, which is analyzed in this book, can be seen as a search for
a new model in which novel technical designs enable workers to perform holistic
work tasks as the basis for robust and qualified group work and organizational
decentralization. o ' - ‘

The Volvé Trajectory

~ 1In the-eaﬂy 1970s, at the end of a long period of very high employment levels,
workers throughout the industrialized world began o revolt against Taylorism.
Tummover, absenteeism, and recruiting probiems all worsened and wildcat strikes
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erea frequent occurrence. The “blue-collar blues” became a recurrent theme in
the mass media, and there was great interest in alternative otganizational forms
d in humanizing industrial work. In most cases, however, the interest was short-
ved. The long period of expansion was succeeded in the mid-1970s by energy
ises and recession, and the interest in alternatives declined dramatically, partic-
arly in Japan and the United States. _ :

As David Jenkins (1981:17) has emphasized:

A fundamental de-radicalization occurred. Lordstown proved to be not the first in
a series of spontaneous revolts against the assembly line, as some observers expected,
but rather both the fitst and last in the series. Monotony and fatigue at work,
“'energetically discussed during a short period, faded from the public del_:gte. The
quality of work life appeared a low-priotity question, and many companies which
~had been acrive in this area turned on the brakes.

Unlike much of the rest of the world, in Sweden the pressure from the labor
arket, despite some variations in the business cycle, never really ceased. Except
or a few years at the start of the 1980s, unemployment remained ar [ess than 2.5
ercent. The labor force participation rate was high and rising; at the close of the
980s, 'more than 85 percent of the population between sixteen and sixty-four
ears of age were in the labor force. At the same time, the wage differentials
etween different sectors and companies were small. This made it very hard for
ompanies to compensate for a bad working environment and arduous work with
igh wages and good benefits. It also increased the engagement and interest of
- trade unions in the work environment and organization.
The greatly increased product variation in the auto industry during the 19?03
4s yet another motive for developing more flexible and integrated producuc_;n
tems. This was especially true in the manufacture of heavy-duty commercial
icles, trucks; and buses—products of great significance for Swedish industry.
ithin the Saab-Scania group, the truck and bus division Scania has alwa.ys‘b.een
ponsible for the majority of the corporate profit, whereas Saab, the car dmsxon,
‘experienced recurrent.economic problems.) o o
Increased demand for flexibility was occurring internationally. What created
pecial dlimate for change in Sweden was the simultaneous pressure from .
duct and labor markets. The heightened demand for flexibility and quality
reased companies’ dependence on a stable and committed work force. Con-
rently, the high employment level made it difficulr to recruit and keep workers
Taylorized industrial jobs. Creating new production systems adapted to hurr}an
1ands—what in Europe has been referred to as “anthropocentric production
mis”—came t© be seen as a strategic necessity for coping with personnel
blems. Under these conditions, the influence of the unions i_n_the. compatiies’
ning and investment decisions also increased. . . - ST
Thé Volvo Group played a major role in the search for alternative production
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systems. The laborious development of a new auto assembly system is well illus-
trated in the histories of the three Volvo factories Kalmar, LB, and Uddevalla. (A
detailed analysis of each is in chapters 7 and 8.) . :

. Planning for Kalmar was begun around 1970, during an intensive period
marked by powerful demands for reform and rapid growth in volume. The plant
was inaugurated in 1974. It was a small operation, with a capacity of thirty
thousand cars per year per shift, but Volvo planned to build another factory of
the same type in the United States with the capacity to make one hundred
thousand cars a year. Three years after Kalmar was begun, however, Volvo’s profits
fell drastically, plans for the U.S. plant were shelved, and the organizational climate
in the car division became much more conservative. _

The truck factory LB was planned at the close of the 1970s and began operations
in 1982. It had the capacity to produice six thousand heavy trucks per year per
shift. At the time the factory opened, the reform climate in Sweden was rather
weak, but the boom in trucks was without equal. Furthermore, Volvo Trucks in
Gothenburg was encountering significant problems in the labor market, which
was propelling the search for new solutions. An important point of departure was
the conviction of management that “people won’t want to work on a line in the
future.” The trade unions played very little role in the development of the Kalmar
plant. In the planning of the LB plant, however, which began a short time after
new labor legislation that strengthened the role of organized labor, the unions
participated from early on and remained intensively engaged in shaping the
decentralized group organization. - :

Finally, the Uddevalla project was begun in 1985, the year in which Volvo was

the world’s most profitable car manufacturer. Sweden was again in a period of
intensive economic expansion, during which the labor shorrage was acute. At the
same time, an extensive debate was taking place about cumulative trauma injuries
in repetitive industrial jobs. More broadly, there was renewed general interest in
the reform of working life. Artempts to solve these problems and at the same time
raise productivity through the comprehensive automation of assembly had failed
both in Sweden and abroad. The trade unions participated with full-time officers
.from the start of planning for the plant, and the local of the Swedish Metal
Workers’ Union was actively supported by the national staff. Other sections of
the auto industry also began projects for change, but none of them had as

comprehensive and consistent ambitions as Uddevalla, where small, autonomous -

teams build complete cars (in ergonomically correct positions) in work cycles
lasting several hours. The plant attracted wide public interest as an example of
the most fundamental attempt so far to solve the problems of auto work identified
by American researchers in the 1950s: the inexorable rhythm of the line (with no
chance of varying the pace), the overwhelming monotony and repetitiveness of
- the work, the heavy physical strain, the lack of free movement, and the difficulty
~ of gaining a sense of purpose and meaning in the fragmented work process.
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- The authors of The Machine That Changed. the World, who never visited the
plant but who were very eager to establish the virtues of Japanese lean production
. beyond any doubt, felt compelled to condemn the concept as neocraftsmanship
- nostalgia and “a return full circle to Henry Ford’s assembly hall of 1903” (Wom-
. ack, Jones, and Roos 1990:101). This superficial assessment missed the novelty
' of the concept: the combination of small-scale assembly with a largely automated

materials-handling process, a computer-integrated information system, a com-
: prehensive development of new assembly tools, and significant new forms of
vocational training. At Uddevalla, the anthropocentric strategy within the Volvo
Group. culminated in what could be called a transcendent production system.
Assembly work had the potential of transcending the confinements of Taylorized
fragmentation and thereby artaining a new intellectual quality. Workers could
thus achieve an intimate understanding of the production process and its individ-
ual functions, as well as a sense of meaningful participation in a large productive
organization. L :

According to Womack, Jones, and Roos, Uddevalla would never achieve the
evels of productivity of a conventional mass-production plant, to say nothing of
ean production. In fact, the plant reached. the productivity levels of Volvo’s
‘mass-production” plant in Gothenburg in 1991, two years into operation.

In addition to the above factories at the end of the 1980s, an operation was
begun at Volvo Trucks in Gothenburg in which integrated teams built complete
chassis in docks. The purpose was both to develop a flexible form of production
for the assembly of the most complex products and to upgrade assembly work in
order to meet rising demands from the Jabor market, and especially from young

- The technical and organizational changes at Volvo must be understood against
the background of the changes in Sweden’s product and labor markets. They are
not, however, a simple reflection of these changes. Both Volvo and Saab-Scania

developed that were very similar to those in Volvo (see chap. 6). Saab was much -
ess successful. Its attempt at the close of the 1980s to design an innovative
assembly plant in Malmé was marked by incompatible approaches, and when the
plant opened, Saab was in a sharp slump in sales. In 1990, the company had the
capacity to produce 180,000 cars but it could sell only 90,000. So, aithough the
Malmé plant managed to produce the best-quality cars in the history of the Saab,
he new CEO from General Motors, which had taken control in 1989,:.found the
ituation untenable and closed down the factory. - -
Generally, Volvo—both the truck and the car lines—went much further in
ts innovations. Neither its Kalmar nor its Uddevalla factory had any counterpart
at Saab. Volvo’s “culture” and high profile were heavily conditioned by the
nterests and policies of its management and, in particular, those of the CEO,
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Pehr G. Gyllenhammar. His otientation had great import, partly because of the

~ absence of dominant owners at Volvo, which gave the CEQ tremendous pow'er

Other s1gn1ﬁcant factors in the Volvo.culture were the unions’ strong position in

the company and the unusually open perspective: among its engmeers, which
allowed a great deal of space for trying new approaches. co

The social conditions in Sweden were also very” 1mporta.nt Durmg the 19705

and 1980s, tellingly, the assembly-line regime was never questioned at Volvo’s .

auto and truck factories in Ghent, Belgium. The Belgian car factory produced
the same product as in Sweden, but conditions in the Belgjan labor matket were
altogether different. Specifically, unemployment was higher than 10 percent, job

security was much more limited than in Sweden, and unemployment as Well as

sickness benefits were constderably less generous.

A number of events in 1990 signaled that Volve had entered a new phase A

. decade’s expansion was followed by sharp contraction, in the wake of a swiftly
deepening recession in Sweden; sévere downturns also occurred in Volvo’s other
two main markets (the United States and Grear Britain). Gyllenhammar, who
for twenty years had been at the helm of the company, withdrew as CEO and
became chairman of the board. In the same year, a comprehensive and complex
alliance was forged with the French state-owned Renault Corporation,a firm Wlth
technical, social, and cultural values very dlfferent from Volvo’s. '

Need for a Plumlzty of Prodm'tzon Concepts

Etghty years ago,. the Ford Motor Company developed a single standard way
-of manufacturing automobiles. Toyota and the Japanese auto firms have taken
this standardization even further, to the point where their plantsin North America
are considered clones of their operations in Japan. The opposite is true for Volvo.
In a unique manner, the company’s assembly plants embody. a great variety of
technical and organizational concepts, reflecting the place of each plant in the
Volvo trajecrory, the different market conditions for its three main product lines,
and the different social conditions in Sweden, Belgium, and North America, the
principal regions where Volvo operates. As a result it is difficult to speak of

“Volvism” in the same way as one may speak of Fordism or Toyotism.

- As the world’s second largest producer of heavy trucks and the third largest
producer of hedvy buses, Volvo’s international position in heavy commercial
vehicles is very strong. Unlike cars, these vehicles are produced in rather small-
scale operationis. The demands for flexibility and responsiveness to. special cus-
tomer requests are exacting. In the late 1970s, the bus divisions at both Volvo
“and Scania pioneered modern forms of long-cycle stationary, assembly in small
teams (so-called dock assembly) After adtfﬁcult breakmg—m phase, dock assembly
became very successful
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In 1989, Volvo Buses decided to introduce the satne concept in the newly
-acquired British Leyland Company This was done at the same time that the
Leyland plantin Workington was being refitted to make Volvo chassis. The object
‘was gradually to spread the organizational model of work teams and stationary
assembly to the production of British buses. In the United Kingdom, Volvo had
‘no need to make its jobs more attractive; however, it expected to attain quality
advantages by applying the Swedish concept. Another objective was to achieve
- symmetry with the manufacturing system in Bords.! :

‘Volvo Trucks followed two production strategies. In 1990, a substanual ex-
pansion of the Ghent facility, which functioned more or less according to tradi-
‘tional principles, was planned. The objective in Gothenburg, however, was to
“expand the new dock assembly and increase capacity at the group-organized LB
,'plant Production in.Volvo’s truck division was thus less centralized and tech-
ology-intensive than in the car division. According to senior production man-.
gers, having two different production strategies was not a burden but an
»advantage—it corresponded to the differentiated product structure and labor -
market tequitements of the 1990s. The large pool of disciplined Belgian labor
was used for the rationalized line assembly of 2 simpler product mix. At the same
ime, altérnative forms of prodiiction were developed in Sweden to supply the
lexibility required for the most complex and customized types of assembly, as-
well as to answer the strong demands by workers for variation'and expanded job
ontent. This does not mean, however, that Volvo’s capacity or interest in work-
lace innovation was confined to Sweden. Thus, in its greenfield site m Curmba,
Brazil, which produced trucks and buses, Volvo management did not “go native”
n the sense of simply adopting local practices. Instead, it made considerable
fforts o teorgamze Work upgrade workers skills, and develop a part1c1pat1ve
ulture.> - :

By contrast, in the passenger car market, Volvo's standmg was much weaker,
he pressure for lean production was stronger, ‘and the scale and standardization -
of production was far greater. A plurallty of work concepts could be-an asset in
he truck business because of its miix of both standardized and w1clely customized
products. In car producnon itwas mainlya dlsadvantage, however, since it implied
hat the same models were produced using dlfferent methods in d1fferent plants
o within Sweden. o
In 1990, which was a year of plummetmg sales, Volvo s total Swechsh output
as 160,000 cars. 'Of these, 75 percent were assembled at the Gothenburg plant
C; which in-spite 6f 2 number of attempts at reform still operated largely on the
basis of line productlon The inriovative Kalmar and Uddevalla plants accounted
gether for the remaining 25 percént. Kalmar; the pioneer of the 1970s, consis- .
ently ourperformed the main plant, TC, during the 1980s but never reached the:
gh productmty levels at Ghent Uddevalla, which was opened in1989, Was StIll :
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in the start-up stage. The plant had demonstrated its flexible capacrty by copmg
with the introduction of Volvo’s new 900 series much more smoothly than other
production installations had done. In 1991, Uddevalla macched the performance
of TC, but at both plants it was considerably below that of Ghent, which was one

of Europe s miost productive assembly plants in its segment. With a rapid stabi-

lization of the work force, the potential for.improvement within-Uddevalla’s

“transcendent production” was great, and the plant was working intensively to
make further progress (without much support from corporate management). So
were the other plants, however, all of which were struggling to survive thrs period
of excessive overcapacity at-Volvo. :

Dogmatic Emulation or Dynamic Synthesis?

Since 1980, ]apan has been the world’s number one car producer. Since 1985
it has also been the global leader of né¥ technologies and product offerings. These
accompllshments have been possible because of innovations and new approaches
in a vast array of areas: relationships with suppliers are at the same time long term,
collaborative, and intensely competitive; the product design process has a fierce
tempo, and there are close relations between the departments of develo pmentand
manufacturing; and the emphasis-in production control is on continuous im-
provement. Japan’s manufacturing excéllence has been a result of its focus on the
shop floor, a characteristic of late industrializers. The quality control (QC) tech-
niques, JIT delivery system, and the total productive maintenance (TPM) phi-
losophy emerged from this shop-floor focus. The personnel policy of the Japanese

“transplants, with its egalitarian thrust, commitment to job security, emphasis on
working with pride, and involvement of blue-collar workers in process develop-
-ment, also entails imporrant contributions. Intense domestic rivalry and a de-
manding and sophisticated product market have fueled the development of the
Japanese auto production system. The auto companies have also been privileged
to have acquiescent unions and hrghly dependent workers who submit to the.
-relentless demands. Thus, Japanesc firms-—with the exception of a short period
. before the first oil crisis, when “humanization of work” was an issue in Japan-—
- never had to confront and change the character of the work itself, such as its
fragmentation, intensity, and inexorable mechanical control. ]apanese workers
have resented the work but comphed 3

The range of Swedish innovations has been much more narrow, as is proper
for a small nation: The Swedish auto firms. of the 19805 wete minor players in
the mdustnal world, and their contributions of n
forms have been restricted to manufacturingand the han ing of customers (Volyo
in-Europe pioncered lifetime service contracts and other forms of sophrstrcated

' servrces) As in Japan, there has. been 2 strong shop -floor focus bur for a very"

deas and orgamzatrona.l .
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different reason: in Sweden, the labor marker and its increasingly exacting de-
mands triggered much of the innovation and change. Technical redesign of the
production process to relieve wotkers of mechanical pacing, to make reintegration
of fragmented tasks possible,-and to create a basis for true team production (as
opposed to administratively engineered teams) has been one important feature.
Another has been the strong interest in improving the physical work environment
nd ergonomics through technical as well as organizational means. Yet another
has been the endeavor to “democratize the workplace” and develop sustainable
forms of shop-floor self-governance. Finally, there has been .extensive labor-
anagement collaboration; unions are independent and important partners
-company activities, including the early phases of plant planning. This feature
ias become characteristic of the “Swedish management style,” which generally is
ss atthoritarian, more informal and egalitarian, and less inclined to rely on
¢ formal powers of organizational position than the Anglo-Saxon type. (The de-
lopment of the Swedish style has been closely related to the high degree of
b security in Sweden, which has made employees less inclined to “blind
sedience”. )
Since the close of the 1980s, the labor market in Japan has become mcreasmgly
ht. Criticism of the industrial conditions; the long working hours, and the
ing physical environment are widespread. Manufacturing firms are encounter-
g mounting recruitment difficulties, and there is soaring turnover among new
iees. Japan's Auto Workers’ Union has become active in this field and has
manded a “new industrial policy.” The prescription of Womack, Jones, and
oos (1990) that the West must adopt the Japanese production system lock,
ck, and barre] (they explicitly warn against any attempts at modification) is out
sync with the current debate in Japan and, compared to Western “best practice,”
resents a regression in terms of working conditions as well as individual
dom. : _ - -
After World War II, the Japanese approached Western countries, especially the
nited States, because they wanted to learn, transplant, and transform. The real
allenge for the 1990s and the next century is to amalgamate the contributions
ean production and of European human-centered manufacturing to create
v syntheses. - :

eoretical References and Empirical Sources
om The Degradat.ton of Work to The End of Mass

roductlon

: Research in industrial sociology during the 1970s was heavrly mﬂuenced by
notion of the degradation of [abor, as a result of the continuing spread of the
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organizational principles of scientific management. Harry Braverman’s powerful
study on this theme, Labor and Monopoly. Capital (1974), had many successors in
the so-called labor process school. In Germany, research largely followed the lines
laid down by Horst Kern and Michael Schumann’s exemplary study Industriear-
beit tind Arbezterbewmmem (1977): The debate in Germany was more sophisti-
cated than in the United States or Britain, but it had the same general message.
The investigations I started in the Swedish-auto industry in the early 1980s
were inspired by these theories, but not in the sense that 1 sought their confir-
mation ' (that was all too easily found). On the contrary, what interested me was
alternative forms of rationalization, leadmg to reskilling and enhanced autonomy.
Ac the time this was a rather original point of departure. By the mid-1980s
however, it was far. from being so. A dramatic shift had taken place in industrial
- sociology. Braverman’s theses, which earlier had met with such approval, were
. succeeded by notions, quite: oEposue in character, on the themes. of flexible
specialization and requalification?In the United States, Michael Piore and Charles
Sabel played a critical role in this reorientation. In Germany, this role was played
by Kern and Schumann, who, in a book with the title (typical for the time) of
Das Ende der Ar&emtezlungp (1984), claimed that industrial rationalization had
taken a new turn and tended now to-dissolve the division of labor in precisely
those sectors where eatlier it had been most strongly rooted. .
In my own work, this post-Fordist debate, with its stress on the demands and
changeability of the market and the economic limits of the division of labor
(themes wholly absent in-the studies of the labor process school), has been an

important inspiration. At the same time, there is cause to be ctitical of many of

the ideas at the root of the thesis that there has been a shift in the industrial
- paradigm. The notien of “the end of mass production” is central to the flexibility
theorists, starting with Piore and Sabel (1984), and has been pxcked up by
Womack, Jones, and Roos. Piore and Sabel played an important role in “discov-
“ering” the Italian industrial districts as a mode of production and organization
very different from the American Fordist model. Michael Porter (1990) elaborated
on the compeutweness of these districts not only in textile, fashion, and dcmgn
but also in a wide range of customized machmery But paralleling the rise of
flexible specialization, there has been an cver—mcreasmg range of mass-produced
goods, from video cameras and-VCRs to microwave ovens and fax machines (sec
Cutler et al. 1987). True, many companies such as the auto manufacturers offer

a great many more options and models than in earlier decades, yet they remain .

mass producers that are highly dependent on economies of scale (see Luria1990).
In this new kind of flexible volume production, the ]apanese car producers are
- the modern masters, tepresenting a production system and industrial structure
squarely different from the Ttalian districts, a point. Piore and Sabel unfortunately
- gloss over. The Japanese preference for high volume and standardizationas 3 bams

19

Assemb{y-Line Regi}ne and Volvo Trajectory

for offcnng a variety of features and options is also stressed by. Porter, whose
massive scudy The Competitive Advantage of Nations (1990) contains a much more
sompelling analysis of the ]apancse dynamism than is found in the MIT texts.
Japanese firms are very competitive in such industries as cars, consumer electron-
s, semiconductors, and standardized machine tools. They have not invented any
niversal production-or management system, however, and Porter finds them to
e much less successful in industries demanding customization and individualized
ustomer relations: “Japanese firms do not do well, by and large, in industries or
gments involving a high degree of customization to individual buyers, narrow
plications, heavy after-sale support, and small lot sizes” (411).
. Another drawback of much of the flexibility debate is thart the strong interest
1 changed product markets and new technology as driving forces for new pro-
uction strategies tends to obscure the significance of labor market conditions
ad the role of trade unions, government policies, and national institutions in
eneral.’ It is precisely the importance of the latter set of conditions that the
wedish case powerfully underscores: high employment levels and strong trade
ynions were of decisive significance in the development of work patterns involving
ualitative enhancement of autonomy and self-management. This weakness in
he flexibility discourse is closely tied to a reductionist perspective in which
1¢reased market variation and product flexibility are followed directly by new
otk forms and more qualified jobs. But which strategies companies use to cope
ith demands for flexibility and what the consequences for work are cannot be
educed from developments in product markets; rather, these consequences must
e traced through empirical study. In the case of the careful empirical investigation
f changes in industrial work, both the American industrial sociology of the 1950s
d the labor process school of the 1970s are superior to the flexibility discourse.
‘workplace studies in Kern and Schumann’s Das Ende der Arbeitsteilung?
k the methodological rigor, systematic approach, and massive émpirical basis
£1he earlier [ndustriearbeit und Arbeiterbewusstsein (1977).
Piore and Sabel favor modern craft work that is able to take advanrage of
vanced technology yet flexible in meeting market demands, but the}.f provide
ey -empirical examples of firms that have such jobs. Their argument is further
eakened by their attempt to. portray the Japanese production system as a new
m of “craft control.” Womack, Jones, and Roos correctly reject this ill-
nformed notion in The Machine That Changed the World (1990). But their own
eatment of the working conditions under lean production are sloppy and spec-
lative, and the generalizarions from the car industry to all forms of industrial
oduction lack any qualifications. In some ways the book is more a piece of
opaganda than of science. Nevertheless, their study is an important source for
erence (and criticism) throughout my book. The comparative studies of plant
foductivity (and to a lesser extent productivity in research and development) are
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impressive, and the style of writing, in which all the parts seern to move in the
same direction, is forceful and an obvious reason for its great impact. -

In contrast to much of the flexibility debate, comprehensive field studies and -

surveys of working conditions play a central role in this book. Extensive interviews
~with managers, from the shop floor to the executive level, are also important. At
the core is a series of case studies of the Swedish auto industry, carried out from
the late 1970s through 1990. For the analysis of the often ambiguous working
conditions in new work settings, German industrial sociology, especially Norbert
Altmann’s Institute for Social Research in Munich, has provided a major inspi-
ration. The Scandinavian sociotechnical tradition and European studies of in-
dustrial democracy have been other points of reference, especially for the
investigation of group work and participation. The development in Sweden is
contrasted with the characteristics of Toyota’s production system, in Japan and
in the Japanese transplants. These comparisons depend on cumulative analysis of
materials derived from many sot##s and lack the systematic character and em-
pirical rigor of the Swedish case studies and surveys. In important respects, my
discussion of the Japanese management system has been influenced by the Berlin
project The Future of Work in the Automobile Indusery (Jiirgens, Dohse, and Malsch
1989).5 As a whole, this book may be seen as an offspring of the broad debate of
the 1980s among European researchers and industrial practitioners concerning
anthropocentric or human-centered production concepts.

Plan of the Book

The focus of this book is automotive production and assembly work. It was in
this process that the Fordist revolution had its most dramatic impact with the
birth of the mechanical assembly line in 1913. It has been a classical terrain of
industrial sociology ever since. The developments in the 1970s and 1980s have
made a revisit imperative. Moteover, it was in the assembly plants that the Swedish
auto firms experienced their greatest personnel and productivity problems and,
consequently, where they were most innovative. A final reason for the focus is
that the proportion of human assembly work in auto manufacturing has been
increasing steadily for 2 long time because of the relative failure of mechanization
in this area compared to machining or body welding.

Chapter 2 analyzes the dominant industrial paradigm of the 1980s, the Japanese
production system, from the Toyota revolution to the experience of the trans-
plants. I move from there to the Swedish experience. Chapter 3 presents the
development of the Swedish automotive industry from 1970 to 1990, emphasizing
the differences between the car, the truck, and the bus business. Chapter 4
highlights important features of the labor marker and union structure and then
summarizes the specific reasons for change in Sweden. - ' '
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.- Chapter 5, a preamble to the case studies in chapters 6, 7, and 8, on'ltlines the
basic concepts and models that guide the subsequent case analyses. Tl'u's concep-
‘tual framework differs in some respects from the frame of reference used in chagter
; | have chosen to present each paradigm by focusing on its specific distinguishing
eatures rather than applying the same structure everywhere, and these featu.res
re not necessarily in the same areas. Three broad themes recur in both the Swedish
d Japanese cases—the forms and contents of skill development, the. precon-
itions for autonomy, and the nature of teamwork and how these three issues are
nked to technical and organizational design. _
Chapter 6 addresses the Swedish pattern of assembly design from the periphery
y analyzing the radical and unknown experiences of the bus manufacturers. Lm}g
go they proved the viability of autonomous assembly of complex products in
xtended work cycles. Chapter 7 examines the first and second stages of the Volvo
rajectory proper: the Kalmar car plantand the LB truck pla.nt: Chapter.S pro_cefeds
o the third (and last?) stage, the Uddevalla plant, elucidating how its ongmz.l]
esign came about as a rational solution to a number of pressing problems. This
hapter also contains a discussion of the arduous and largely abortfed process of
hange at Volvo's main brownfield plant, TC, which started oReranon_m 1964,
.. Chapter 9 is a methodological prelude to the survey studxes.. This ch.a-pter
iscusses the problems and pitfalls of comparative studies of working conditions
rid possible solutions. Chapter 10 presents the survey results from the assembly
e at T'C as a benchmark for the subsequent comparisons. Chapter 11 analyzes
ﬂlorking conditions in five assembly plants with different technical desigI}s. Chap-
er 12 continues with an investigation of group organization and ?vorker influence
n everyday decisions. Finally, chapter 13 summarizes the empirical chapters and
ulls together the different elements. Thereby I return to and elaborate on t}.le
main argument presented in this introduction—the need for a new synthesis in
Iﬁanufacturing as a strategy for postlean production.



The Evolution and Transplantation
of Toyotism

N

he development of the: Japanese auto industry in the postwar period is

exceptional in industrial history. At the end of the Korean War, in 1953,

the Japanese companies manufactured a mere 50,000 cars. By 1960, the
figure had increased tenfold, to nearly half a million. By 1970, it had gone up
another order of magnitude, to 5 million. The 11 million mark was passed in
1980, making Japan the world’s number one auto manufacturer, The level of
productivity of the Japanese companies reached that of the American firms as
early as the mid-1960s, and shortly after the Japanese passed them by. By the
1917105, the Japanese automakers were setting new world standards of quality as
well. ' ‘

The leading Japanese companies long pursued a “VW line,” meaning that they
-_:oncentrated on a few basic models that they manufactured year after year with
1ncrc:m_cr'1ta.l improvements. The companies concentrated their resources, as Ford
had in the teens, on the development and fine-tuning of the production process
(see Cusumano 1985). In the 1980s, however, the Japanese also tock the lead in
product development in the auto industry. Investment in research and develop-
ment rose much more sharply than in Western Europe and the United States.
Measured by the number of company patents approved in the United States in
1985, Toyota, Nissan, and Honda, in that order, led both their American and

N . 1 13
European competitors.” The rule of the strong yen, which was institutionalized -

by the Plaza agreement in 1985, reinforced the Japanese automakets’ commitment
to product upgrading and unleashed intense domestic competition to introduce
new models and features. In the five years from-1982 to 1987, Japanese automakers
introduced more than seventy new models while U.S. manufacturers released only
?Lbout twenty and the European firms about forty. The Japanese firms succeeded
'in combining high rnainufacturing productivity with efficient design processes,
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which, compared with their American and European counterparts, dramatically
reduced resource consumption, as measured by the number of engineering hours
pent on the development of each new product.?.

Some years after Japan had become the world’s largest car producer and ex-
orter, internationalization of production was begun. After a.cautious start, the
pace accelerated in the mid-1980s with the establishment of a growing number
ftransplants, principally in North America. .

Tn this chapter, I shall first summarize some of the main features and conditions
 the paradigmatic production philosophy of Japanese auto manufacture— the
oyota system — as it was developed in Japan during the 1950s and 1960s. I shall
also relate Toyotism to Taylorism in three respects: work process and labor
eployment, the managerial structure, and the employment relation. [n the pext
ction, the focus shifts westward, to the Japanese transplants in North America

d the United Kingdom. My purpose is to analyze the preconditions for the
mpressive success of these factories, which are the principal exponents of lean
ioduction in the Western world, and to examine the nature of work in these
fants. I devote special attention to four issues: skill development and qualification
equirements (multitasking or reskilling), JIT control and worker autonomy, the
ebulous meaning of teamwork, and the problem of physical strains and work

azards. -

Rise and Defeat of the Independent Unions

When the Japanese auto industry began to expand under heavy state protection
frer the war, the production system of the American car industry was the reference
oint. Both the product and labor market conditions in Japan were very different,
towever, from those in the American car industry. For one, there was much less
:oom for mass production than in the United States. Volumes were radically
ywer; in 1950, for instance, thirty thousand vehicles were produced in all. This
was the equivalent of one and a half day’s production in the United States. For
another, the Japanese companies had a wide product spread; indeed, the auto
firms had begun as manufacturers of light trucks. Moreover, the economic re-
sources of the companies and the purchasing power of the home market were
ry limited. It was thercfore necessary for the car manufacturers to-adapt Amer-
ican methods to fit the efficient manufacture of lower volumes and, despite limited
resources, to be able to expand. The crushing defeat of independent Japanese
bor unions after a number of dramatic conflicts in the early 1950s gave the auto
mpanies the opportunity to develop just such forms of low-cost rationalization.
After the war had ended and the Americans had forced democracy on Japan,
the labor movement enjoyed an enormous. upswing. Trade unions mushroomed

in virtually all sectors of society, so that union density rose from almost zero in '
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the autumn of 1945 to more than 40 percent one year later. Most of the new
unions were organized as enterprise unions and comprised both blue- and white-
collar employees. Japanese workers were eager to unionize in this feverish period
and, as Haruo Shimada has noted (1988), enterprise unionism seemed to be the
easiest and most practical way for them to achieve this goal. In the prewar period,
before the authoritarian rule of the 1930s; Japanese workers had put forward three
broad demands. The first demand concerned job security. The second concerned
predictable and secure wages instead of the more prevalent output pay, which was
considered capricious and unreliable. The third demand focused on the discrim-
ination and segregation in Japanese firms, where workers were not treated as
“full members” but often experienced scorn and a painful lack of respect from
management.? .

This “program” was aggressively revived by the postwar unions. After a series
of major strikes in 1946 to stop mafiagement plans to fire workers, firms across
the country were forced to announce™ no-dismissal” pledges. During the war the
government had prodded companies to introduce predictable and stable wages in
the form of seniority (nenko) systems. The unions perceived this as a fair and
objective basis for remuneration, and after the war the nenko principle was diffused
further, despite management desire to eliminate it. At the same time, formerly
pervasive divisions between blue-collar workers and white-collar staff were largely
eliminated and workers gained “full citizenship” in the enterprise community.
Moreover, in many companies unions also gained a strong influence on shop-
floor practices and labor deployment. :

For management, the strength of radical labor unions on the shop floor
represented an intolerable loss of control. A determined counteroffensive was
launched with the support of the American occupation authorities, which in
the wake of the Cold War increasingly stressed the importance of Japan as a
strong and stable ally. The pattern was set during a five-month conflict at
Toshiba in 1949, which Andrew Gordon (1990:248) summarized as follows:
“In a tactic that has since been replicated hundreds of times, the company
refused to bargain with the existing ‘first union’ or to renew its contract, while

-it simultaneously identified a core of cooperative workers willing to lead a ‘second
union’. The latter repudiated the oppositional stance of the first union, accepted
some dismissals, restrained its wage demands and supported management efforts
at ‘rationalization.’ ” '

Workers in the auto industry had first been slow to participate in the general
labor advance, but eventually a strong union developed at Nissan that took the
initiative to form a national union of auto workers. Japanese business leaders
considered this development very dangerous. In 1953 Nissan management, with
determined backing from commerce and industry, found the time ripe for a
showdown. The struggle concerned power on the shop floor, where Nissan’s

Evolution and Transplantation of Toyotism 25

nion had, through its shop committees, callecl. into que:tion the right of the
ompany unilaterally to order overtime and reassign labor.™ But the s.truggl(? was
also about a basic principle of unionism, Was there to bc a cohesive national
ndustrial union or a system of company unions closely connected to company
nterests? ' _
In a series of strikes and lockouts in 1953, the union at Nissan was crushed
and its leaders were fired and a new “second union,” loyal to the company, was
formed. These events were a death blow to the national auto workers’ union,
which was dissolved in 1954. In sharp contrast, in the 1950s an.d 1960s, auto
unions in Western Europe and the United States became increasingly powerful
national organizations.’ ‘ .
“The defeat of the independent trade union movement 1n_the Japanese private
sector had three important consequences: First, the companies got 2 free hand in
tnatters of shop-floor organization and the supervision and unl1za.t10n of the work
force. Second, the defeat contributed to the crirical lack of a social force ca[?able
of carrying out a general social welfare policy, as in Western Europe, or natlonal’
ntracts, as in the unionized sectors of American industry. Thus, employees
curity, income development, and social beneﬁts came to be wh?lly dependent
n the company for which they worked. Third, te.ma'll companies (Iup © o;e
hundred employees) came to lack a union organization almost cn.mrely. T s
elped strengthen the industrial dualism— T.he extremely large .d1ﬁ’erilr.iccsh 13
ages and employment conditions between big and small companies— that ha :
ready existed before the war. This dualisrfl became a very important aspect 0
he total structure of Japanese auto producnon.. . N |
In large companies, several early postwar gains were Fetamed, :.albelt in a more
estricted and controlled framework. These included job security for the core
male) work force, the seniority-based wage system, and the policy of treating
lue- and white-collar workers equally and with respect. Th}ls', management’s
spousal of common goals and joint efforts to increase productivity was endowed
ith enough legitimacy in the eyes of most workers to become the long-term
asis for cooperative labor relations.

The Toyota Revolutio#

The restrictions of the product markert and the p?ssibilitics for management
osed by the defeat of industrial unionism were the }_Jas1s forthe Toyota Rc\_rolunon
£ihe 1950s and 1960s. This new way of organizing production, materials, and |
uppliers came to set the norm for all Japanese auto ﬁ.rn?s: As at Ford, the Toyg)ta‘
system developed in a process of trial and error. The individual features were o ten
not unique in themselves, but in cheir entirety they became a new production
rratrix. Demands for far-reaching economizing in the use of materials and workers



26 Evolution and Transplantation of Toyotism

formed the departure point for this revolution, Taichi Ohno, a key figure in
Toyota’s production development during the 1950s and 1960s, met these de-
mands with new methods.® R - g

Manufacturing in the smallest possible batches replaced the American philos-
ophy of “optimal batch sizes.” New materials-control methods, the Aanban
system, and JIT deliveries were developed to manage this small-batch produc-
tion. “Inventoryless” manufacturing gradually became an overall method for
streamlining processes and the flow of materials. Several important consequences
followed. ' : : o

One consequence was that setup times had to be reduced, which led to dramatic
reductions in changeover times. At the start of the 1970, after fifteen years of
systematic work, Toyota could reset its press lines in three minutes, compared
with three hours before 1955 (Cusumano 1985:284-85).7 (The Western car
industry still needed several hours in the eatly 1980s.) .

As a consequence of the ever smallér buffers between different manufacturing
steps, the production process became ever more sensitive to disturbance. Manu-
facturing quality, expressed as the goal of zero defects in every stage, therefore
played a central role beginning in the 1960s. The export offensive following the
oil crisis of 1974 further underlined the role of quality. As in many other areas,
Toyota seized on methods developed in the United States but applied them far
more rigorously. - S

Furthermore, small-batch manufacture led to the need for a highly flexible
work force, with rapid and frequent relocation of personnel according to the
production needs of the moment. To ensure such flexibility, Toyota invested
heavily in work simplification, as Ford had done in the teens: As Shigeo Shingo
noted in The Toyora Production System (1981:132), “This [flexible capacity]
requires that the machines be developed and simplified, so that a new operator
can perform the job independently after three days’ training.” '

The principle of the minimum use of materials in work had its equivalent in
least possible staffing. In the late 1940s, Taichi Ohno introduced the rationali-
zation of cycle times on the assembly lines and multimachine tending in the

. machine shops. During the 1950s, each operator had an average of five to ten
machines to tend; this principle was further extended during the 1960s and 1970s,

The principle of least possible staffing also had as a consequence that routine
inspection work was integrated into the production line as the responsibility of
the operators and foremen. As with the reduction of setup times, this no-fault
policy led to new means and methods for avoiding unintentional mistakes, for
example the poka-yoke principle, incorrectly translated as “fool-proof devices”
[Shingo 1981:132]. But cycle-time rationalization, multimachine'tending, and
the integration of inspection work also contributed to greatly heightened work
intensity. The absence of union-imposed limitations, in the form of ceilings on
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ne speeds and staffing, played a central role in this connection. In an interview
ith Cusumano, Ohno conceded thar “workers hated this and the technique
f ‘operating several machines at once. . . . Had I faced the Japan National Rail-
ays union or an American union I might have been murdered” (Cusumano
985:306).° o : . ;
'Ohno succeeded in controlling the Toyota union, however, by using a mixrure
f methiods: on the one hand, management threatened to dismiss recalcitra_mt
orkers; on the other, workers were promised long-term job security. Like many
ther large firms, Toyota was also able, as Gordon has emphasized (1?90:250),
' show “real cteativity in building on the notion, rooted in the practice of _the
irly post-war era, that blue-collar workers were full members of the enterprise,
nd they involved these men in self-directed (though circumscribed) endeavors
»improve morale and raise output.” S

‘Another central feature of Toyota’s production system, which originally arose
t.purely'.economic reasons, was the strategic decision, made in the 19405,. to
frain from vertical integration. As great a share as possible of components
anufacture was assigned to suppliers (s %auke), which were closely assogated
ith. Toyota but economically independent. This required great efforts m-the
950s and 1960s to streamline the quality and delivery systems of these suppliers,
return, Toyota was able to expand during these decades, using much smaller
westments than would have been required otherwise. Moreover, the much lower
e level of the small sh'tauke could be exploited in carrying out severe cost
utting.” : ' . .
:’Toyota’s suppliers were organized hierarchically in a veritable productl'on pyr-
amid. A few, relatively large firms were responsible for a complete function and
elivered directly to Toyota. These in turn had a considerable number of parts
ippliers connected to them, which often engaged even smal-ler firms for various
bjobs.'® During the 1970s and 1980s, many of the suppliers on the first and
cond levels could — in step with Toyota’s expansion and ever more developed
roducts — become advanced components firms with extensive research and fie-
elopment.!! By contrast, at s/ tauke on lower levels, low wage costs av.nd high
exibility (with no lifetime guarantees for employees) remained essential com-
etitive advantages.'?

‘At Nissan, management did not enjoy the same.position of power as at Toy-
ta— even after ‘its victory over the union in 1953. Thus, work could not be
ade as intensive. One expression of the differences between Toyota and Nissan,
nd berween the Japanese and American manufacturers as well, was labor’s shen:e
f the value added. In 1980, after thirty years of nearly unbroken expansion, this
hare was but 46 percent at Toyota, whereas it was 85 percent at Nissan and 87
ercent at Ford. . ' ‘ o ) §
. Toyota’s capacity. to achieve major increases in productivity in a “mature™
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industry without any technologjcal innovations in either products or processes is
indeed striking, This feat was achieved through extraordinary and incessant at-
tention to shop-floor practices— work simplification, machine setup procedures,
quality-control methods, and materials ordering. But why this attention, and why
did it happen in Japan? :

In a provoking analysis, Alice Amsden (1990) has pointed to the importance
of Japan’s character as a late industrializer to explain this phenomenon. In Britain,
industrialization was based on invensions realized by entrepreneurs in processes of
trial and error, whereas in Germany and the United States innovasions emanating
from systematic problem solving and the application of science were the driving
force. In contrast, Japan, like other late industrializers such as Korea, based all of
its industrialization on borrowingtechnology, which meant that even leading firms
had to wage competition without the aid of any technological advantage. Borrow-
ing, or learning, is also a creative progess, but of quite another type and demanding
other skills than the Western process of industrialization did. As Amsden empha-
sizes, in firms competing on the basis of making borrowed technology work, the
shop floor tends to achieve a strategic focus. Thus, production engineers acquire
a very important role, as well as strong social recognition. In Japan, as in Korea
two decades later, this resulted in a particularly effective shop-floor management
and in general in a markedly technical orientation within management.’® The
shop-floor focus also resulted in a “Spartan regard” for staff functions as efforts
were made to keep overhead costs to a minimum. This policy at Toyota— and
at the Japanese manufacturing firms in general — was later followed by firms in
Korea. : :

Small-Batch Manufacturing as the Basis for Flexible
Mass Production '

Does Toyotism represent an abandonment of the basic principles of mass
production? A good deal of confusion exists around this question, often because
production in small batchesis confused with short total production runs. Shingo, an
-expert on Toyota’s production methods, rejects the idea that the Toyota system
is “the antithesis of the philosophy of mass production upon which American
industry had been founded.” He points out that Toyota, “with its Corolla,
broke the world record for the number of vehicles produced of one and the same
type.” Moreover, he emphasizes, “the question in this area is not whether or not
to mass produce, but whether to produce. Large or small batches® (my emphasis)
(1981:110f), - | -

The Toyota executive made having small inventories a priority and chose
therefore to concentrate on small-batch manufacturing. The object, however, was
to produce the highest possible cumulative volume of each product. Long total
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tuns were (and are) decisive for carefully preparing the manufacture of each part;
tandardizing tools, methods, and operations; streamlining suppliers; and devel-
ping the JIT flow. As Shingo points out, “It cannot be said the Toyota system
¢ the antithesis of mass production; it is, on the other hand, the antithesis of
arge-batch manufacruring” (1981:112). In short product runs, tools and methods
ntain unique features for each manufacturing order and the prospects for
tandardization and bureaucratized control are extremely limited. By contrast, in
he small-batch manufacture of long-run products, the same tools and methods
re used a great many times. Flexibility is a matter of switching quickly between
“number of standardized models — of retooling from model A to mode! B, for
tance. The high frequency of such switching in the Toyota system has also
neant that “resetting work” could itself be standardized and intensified. It has
come patt of the highly rationalized system of mass production. In Western
ng-run manufacture, switching has been a low-frequency, craft-type work, very
ferent from the repetitive operations in production. The Toyota system’s flex-
lity of mass production can thus be said to represent an extension of the sphere
5f influence of scientific management.

During the 1980s, these methods, which were originally developed to cope
vith quick switching berween batches within the framework of long production
, increasingly came to be used to enhance the capacity to break in new models.
‘the event of automation, moreover, the Japanese companies have, to a consid-
bly higher degree than their Western counterparts, installed convertible rather
than dedicated equipment. Combined with a highly efficient process of produr:'t
Jésign and an increasingly dynamic network of suppliers and assisting ﬁrms: this
enabled Japanese automakers to reduce their break-even levels for each single
product. During the 1980s, the Japanese companies on average produced 120,000
inits per year and model, compared with more than 200,000 for the European
ihd American firms. The total runs (or accumulated volume) per model was also
uch lower: 500,000 for the Japanese models, 1.8 million for the European, and
1 million for the American {(see Jones 1989).

oyotism as a Complex Extension of Taylorism

Many analysts have claimed, in common with the authors of The Machine That
Changed the World (Womack, Jones, and Roos 1990), that Toyota’s personnel
'pit) icy and production management amount to a fundamental break with Tay-
orism. This is misleading in several ways. [ shall use Craig Littler’s breakdown of
the Taylorist approach (1978) to analyze this question: organization of the work

ocess: minute division of labor, high degree of predetermination, standardiza-
tion (“‘one best way”), and control; managerial process: a high degree of division
of tasks and functional specialization; personnel policy and company-employee
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relations: a “minimum interaction model” marked by an' individualistic and

economistic approach. In regard to these three features, Toyotism entails a com-
plex combination of continuity and change. :

Highly Standardized Work |

The work. proceés in Toyo.ta’s production system has a short-cycle, highly

repetitive structure throughout. Assembly takes place on machine-paced lines in
which there are short instruction times, and training takes place directly on the
job. It takes a couple of days to a week to learn what is necessary. Standard
operations sheets prescribing movements and times are used at each work station.
New operators are trained and performance is judged on the basis of these time-
tables. As Shingo notes (1981:151-52), “The standard operation sheet is accord-
ingly an important instrument for r‘gﬁ%}iing Toyota’s goal of being able to train
new operators to perform the job independently after three days. . .. Ar Toyota
it is insisted that the standard time be held to. . . . If deviations occur, the first
question is.if the operator’s movements depart from the standard.” '

Work standardization is important in increasing work intensity, as Shimuzu
emphasizes: “In order to eliminate parasitism and superfluous work motions, a
thorough standardization that can be immediately understood and observed by
everyone is necessary. In order to promote standardization complicated work tasks
must be avoided as much as possible and work simplified. . . . When work itself
is simple and repetitious, it is easy to identify parasitical and superfluous persons
(oneself included)” (quoted in Dohse, Jiirgens, and Malsch 1984:17).

The labor process in the Toyota system is thus designed according to classic
Taylorist principles. At the same time, inventoryless smali-batch production re-
quires a work force that is not highly specialized but rather is capable of performing
- a number of different tasks. These different tasks, however, are mainly variations
of similar simple jobs (three days’ instruction time for production work is, as
mentioned above, a general goal at Toyota). According to Eishi Fujita (1988:6),
the reassignments often entail heavy burdens: “Transfers to an unrelated working
position, mostly to 2 simple one everyone can do, does not make workers able to
utilize their abilities and it is a heavy burden to them.” '

Representatives of the Swedish Metal Workers' Union were especially inter-
ested, during a visit to Japan in 1989, in the prospects for training in the auto

industry. Their report revealed a grear gap berween the image of continuous

learning for everyone in Japanese work life and the reality on the shop floor.
Investments in advanced training could only be found in highly automated
sections. In the case of such manual jobs as those on Nissan’s assembly lines, the
- training consisted of a short introduction to the company plus workplace training
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ng a total of two weeks. In the case of partly mechanized processes, such as
¢ manufacture of electrical fans, a select few (about 2 percent) were trained each
r in maintenance work. Because absenteeism was so low, the company saw no
ieed to train more of its employees. In general, the workers” prospects for tr.aining
vere closely linked to advancement in the shop-floor hierarchy. Advanced traimn.g
as reserved for workers who were promoted, as in traditional Western organi-
tions (Grehn and Pettersson 1989:14). As I will explain, the difference is that
promotion system is much more comprehensive in Japan. .

he feature of the Japanese production system perhaps most often associated
th a different and broader way of utilizing personnel is that workers and foremen
ntinuously offer suggestions for improvements. Rationalization activities (so-
:alled kaizen) are not reserved for engineers but are the responsibility of everyone.
he vertical hierarchy and managerial prerogatives have not been changed, how-
er. Workers are encouraged to offer proposals for rationalizing standard oper-
ions by improving quality and productivity, but management exclu.sively makfas
e decision to change methods— precisely to ensure that operations remain
tandardized. At the close of the 1960s, it became mandatory at Toyota to attend
i ify circles and suggestion meetings; management set quotas, and the workers’
;cess in fulfilling them was an important factor in the determination of the
atly bonus (Cusumano 1985:357). -

[t'is certainly true that scientific management has not traditionally included
aking large-scale use of employees’ suggestions for improvements to enhance
: formance, but this is not because the use of such methods would have contra-
cted the goals of scientific management. On the contrary; Frederick Taylor’s
liower Frank Gilbreth, for example, considered it crucial that the operators
'dpérate in developing the standard methods. No means were available f(fr
citing such cooperation, however. Instead, Taylor saw that workers used tl'felr
Is to resist increasing performance demands. Kaizen is not based on t:her.c bllfll‘.lg
differently designed work process but rather a distinct employment relationship
t includes novel forms of labor deployment and career systems.

Tn an analysis of the Toyota-GM joint venture NUMMI in California, Paul
dler (1991:59, 80), in contrast to other proponents of the Toyora system, stresses
e intense bureaucratization and Taylorization but only to perform a reanalysis
r “revisionist reading”) of both phenomena. There are different forms of bu-
¢aucracy, he argues. The traditional form, associated with Max Weber’s famous
ron cage,” is-the “compliance bureaucracy.” In contrast, NUMMI. and the
oyota system represent a “learning bureaucracy,” where the most 1nte.nseiz
bureaucratic procedures “appear to serve the purpose of organizational learfl{ng.
for Taylorism, Adler distinguishes between the technical dimension — division
of labor, standardization, and so on— and the social dimension of authority and
dontrol. In NUMMI, he asserts, “technical Taylorism™ plays the central role,
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while the social dimension is democratized: “Taylorism can be oriented towards
learning rather than social control if workers participate in the definition of the
rules that govern their work, or the organization has some other way of assuring
that the rules will reflect a shared understanding of the technical requirements of
the job” (Adler 1991:63-64). : ' ‘

The designation of the Toyota model as a learning bureaucracy is perrinent
and important in that it captures how the dynamics of the Japanese production
system challenge and transcend our traditional understanding of some funda-
mental organizational concepts. Unfortunately, this quality of the overall system
does not alter the utterly repetitive and fragmented character of the jobs or explain
why the alleged democratic version of Taylorism is everywhere combined with
such intensification of work and line speed.

Dense Management and Flexible Labor Deployment

Compared with the management structure of Fordism, the Toyota system’s
@magcriaf organization is marked by a complex combination of continuity and
innovation. When the Ford system was developed at Highland Park in the teens
it created the conditions for (and required as well, because of its high sensiti{fity,
to disruption) 2 considerably more extended system of managerial control than
had characterized earlier forms of industrial organization. The Toyota system is
even more dependent on comprehensive control and to a corresponding degree
has a broader management structure. The position of foremen (fumichd) on the
shop floor is-extremely important. Foremen distribute tasks, choose work meth-
ods, determine operation times, assess employees’ attitudes and efforts, and de-
termine wages and advancement possibilities on the basis of the carefully worked-
out system for individual evaluation. The union has no influénce over either
performance standards or individual wages. Further, in Japan, the foreman is also
usually the union representative. Finally, the workers are organized in groups
led by subforemen (hancho), which further strengthens the role of first-line
management.

- On the one hand, Toyota has not followed Taylor’s ideal of having a highly
specialized managerial apparatus with “functional foremen.” On the other hand
production and shop floor management is even more densely staffed. In the earl);
1980s, for example, there was one subforeman for every five workers, one foreman
for every fourteen workers, and one senior foreman (kdchd) for every forty-three
workers. Thus, for every forty or so workers, there were eight subforemen, three
foremen, and one senior foreman (Fujita 1988:20). This dense managerial struc-
ture plays a critical role both in avoiding disturbances and in mobilizing workers
in rationalization activities. : :
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ersonnel Evaluation

The capacity to mobilize workers in the never-ending effort to increase pro-
\disctivity is closely linked to the career system and individualized personnel eval-
wation. In large firms, all regular employees, blue collaras well as staff, are normally
assified in a grade or status system (shokunoshikaks). If, for example, a firm has
teir different grades, workers entering the firm after junior high school start at
grfqide 10, workers with a senior high school education at grade 9, and university
sraduates at grade 8. During their first years of employment, new hirees in a
certain. job category all stay at the same grade level.
- Advancement is linked to length of service, but depending on ability and
ttitude, employees enjoy different promotion speeds and reach different end
sitions. The promotion system is not directly linked to the organizational
ierarchy, however. For example, Koshi Endo (1991) found that at one firm there
ere seven different status levels for production workers, from SS1 to S57. Sub-
remen were selected from workers in the $85 or 56 category, while first foremen
were appointed from workers in the SS6 or S57 status. Consequently, there were
orkers with SS5, $56, and $S7 status who were ncither foremen nor subforemen.
he same was true of white-collar employees. :
Status is linked to one’s wage, but within each grade there may be substantial
idividual differences. Decisive for an individual’s promotion speed as well as for
wage within the grade is the personnel evaluation system (sater). Normally,
véry employee is evaluated once a year by his immediate superordinate, and the
esults are then checked by managers at one or two more levels.!® The items
aluated have nothing to do with the work assignment. Thus, the system focuses
n. the capacity of individuals, not actual work requirements. The assessment
ncludes objective factors such as performance but above all a range of subjective
ictors, such as an employee’s eagerness to perform his job, his attitudes as a team
sember, and his potential ability to perform jobs more effectively. As a result of
his practice, employees are highly dependent on the evaluations of their superiors.
“his was not the case in the original nenko (seniority) system, which the unions
iished for after the war as an unbiased and equitable system of wage setting,
During the labor shortage of the 1960s, however, young and diligent workers
rew increasingly impatient with their low starting wages and the slowness with
“which they were promoted. At the same time, management, which never was very
yappy with the strict seniority order, wanted to introduce more individualized
methods of evaluation to increase its control. The result was the development of
he satei system, which was superimposed on nenko principles and rapidly spread
through the entire industry. _
_ The focus of the wage and promotion system on individuals instead of jobs
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and positions makes the organization very flexible both at the shop floor and in
the verrical management structure. While the work process is minutely standard-
ized and rigid in terms of rules, procedures, and cycle (12 times, labor deploy-
ment is elastic and worker treatment personalized. The system also fosters intense
competition among rank-and-file workers (as well as among white-collar staff)
over satei scores, with the result that there is a tendency for workers t6. comply
and obey unquestioningly. According to Endo, this is especially true at Toyora:
“The case of workers at Toyota is famous as one of the most extremeand Toyota
workers are often disparaged in ]apan for their lack of individual personallty
(1991:13).

Furthermore; the sateisystem makes it d1ﬂicult for emponees 1o refuse overtlme
work or take off paid holidays, since such actions are assessed as evidence o_f a
poor attitude. In the same way, the evaluation practice renders it hard for workers
to decline to part1c1pate in nornm%lgp voluntary activities. outs1de of working
hours.

From Minimal to Maxirhal Interaction

The Fordist company-employee relationship was characterlzed by carefully
defined tasks, relatively short and demarcated work times, and stnctly economic
compensation of employees. This was a highly productive combination at the
time of the onset of mass production. The results, however, were ‘instrumental
work attitudes and little motivation to work. The Japanese model, by contrast,
elicits “maximal commitment” from the regular, permanently employed work
force.® The differences berween these two relationships manifest in several ways.

First, work effort in Japan is regulated not by the job descriptions of individual
employees but by the norm of “unreserved commitment to the company.” This
manifests as a constant readiness to be reassigned within and between sections
and shops (Deutschmann and Weber 1987: 32).

Second, the company’s core employees have job security and “lifetime em-
ployment,” in glaring contrast to American firms’ hire-and-fire practices.)” A by-
-product of the Japanese companies’ obligation, which became especially palpable
after the oil crises of the 1970s, is extremely narrow regular staffing. In the mid-
1980s, Japanese car companies planned their staffing based on a rate of absentee-
ism of 5 percent, including vacations.'® The severe demands for attendance arose
not just from economic motives. They were also very important for maintain-
ing “total commitment™ and reinforcing work as the central life -activity of the
employees. L o

Third, the total work time in Japan is very high. In contrast to developments
in the West after the war, it has stayed hlgh despite very impressive rates of

productivity. In 1986, a regular year’s wotk time at Toyota was 1,990 hours and -
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average overtime was 370 hours, for a total paid work time of 2,365 hours
jita 1988). To this should be added various “voluntary activities.” By com-
rison, in 1988, the average work time in the engineering industry was 1,580
surs in Germany and 1,500 hours in Sweden.

The number of used vacation days was about six days for the leadlng ]apanese
o companies in 1985. Absenteeism on other grounds was one day per employee
average. At Toyota, the employees made use of only 26 percent of their vacation
ys; at Mazda 24 percent, and at Nissan 34 percent. One reason for these low
s was the narrow staffing policy (Jiirgens 1986).

‘Fourth, work times in Japan lack clear boundarics, just as work tasks do.
ployees are expected to prepare the work and purt their machines in order
fore the work day formally begins. Likewise, they are expected to stay after the
ork day has ended to participate in quality circles, for example. The remaining
isure time for male employees is often taken up with activities such as train-
g, company outings, corporate exercise, and gatherings with colleagues and
riors.

ne consequence of this © ‘unlimited” employment refationship is that it does
ot suffice for the individual to do “his job” well. In the intense competition over
ividual wages, bonuses, and chances at promotions, the worker’s overall time
d work commitment — work attendance, readinéss to work overtime, partici-
ation in group and leisure actwmes, proposals submitted — play an extremely

Traditionally, the reaction of the working class to rationalizations has been

racterized by spontaneous self-defense against what the Norwegian sociologist

¢ Lysgaard has called ““the technical/economic system’s insatiable, inexorable,

lateral demands” (1976:73). The extensive literature on “output restrictions”

American industrial sociology and economics indicates the significance of this

chavioral pattern.®° It was on account of this pattern that Taylor insisted on a

1arp distinction between conception and execution. This was also why he-argued

favor of an individualistic approach; in his view, workers in a group would
evitably reduce their efforts to the lowest common denominator. In other words,

ylor saw no possibility of controlling and molding “the gang” in accordance

ith the company’s values and wishes.

‘The maximal employment relationship of Toyotism entails turning this pat-

rn upside down. By means of a far-reaching integration of employees in the

chnical and economic system, based on the employees’ dependence on the

Qﬂipany_as well as the promotion and personnel evaluation system, tendencies
ward collective worker action—in Lysgaard’s sense-—are eliminated. “Spon-

1e0Us” coop'eration between workers and management is thereby-ensured. This
operauon is a necessity in Toyota’s synchronized and integrated producuon_
rocess, where even trivial mistakes can have fax—rcachmg consequences. The
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inventoryless and minimally staffed. manufacturing system means the conse-
quences of disruptions in production fall directly on the workers. Production
quotas are usually constant, regardless of disturbances or absenteeism. This leads,
as Richard Schonberger has noted (1982:61), to a situation in which “workmates
put each other under a massive moral pressure” to turn in a-good performance.?!
Peer pressure in the work group is thus a functional part of the production-contro}
system. To use Lysgaard’s words, the group organization of the Japanese produc-
tion system, instead of constituting a defense against the “technical/economic
system’s insatiable demands,” plays a role in enforcing these demands.

Japanese Transplantation

In the United States, the second oil shock of 1979 was followed by a deep crisis
in the auto industry and rising unemployment. From 1978 to 1982, U.S. pro-
duction of automobiles dropped froft 13 to 7 million. Several studies showed a
productivity ratio between the United States and Japan of 1:2 (see Altshuler et al.
1984). GM invested in a technological strategy, in the hope of catching up with
the Japanese by means of a great leap in automation. This failed, however, as

~ demonstrated by the inefficiency and low quality of the new- high-technology
plants, such as Hamtramck-Poletown in Detroft. - : e

Coincidently, while the American car industry was in crisis, the Japanese
companies began their efforts at internationalization in earnest. Nissan and Honda
led the way in establishing U.S. manufacturing facilities, initially with 2 low
profile and small impact. The turnaround came in 1986, when Toyota demon-
strated, with its NUMMI factory in California (co-owned with GM), that it was
possible to reach Japanese productivity levels in an area where GM’s factories had
failed dismally. - - ' o

INUMMI became the success story of the year and aroused an enormous interest
in the American auto world. The Japanese companies expanded rapidly after this;
in 1990, they had ten assembly plants in the United States and Canada, with a
total production of 1.7 million cars and light trucks. According to calculations

-catried out in 1987-88 in MIT’s International Motor Vehicle Program, produc-

tivity in these factories—defined as the time required to perform a number of
standard operations in body manufacturing and assembly ~was nearly the same
as in the plants in Japan; namely, 40 percent higher than in American-owned
factories in the United States, and nearly twice as high as in European-owned
plants (Krafcik 1988).2 L

The Japanese transplants also had much higher levels of quality than the

American and European plants. This success was particularly noteworthy in that
no other country’s car companies had succeeded in preserving their American
plants. The Europeans, who on the surface had better prospects, had. failed to
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iblish themselves in the United States. Volkswagen, the last remaining Euro-
an transplant in the United States, had a worse and worse time making it in
1980s. It drew the necessary conclusion in 1988 and discontinued its U.S.
anufacturing operations. (An overview of the Japanese expansion in North
erica is presented in table 2-1.)
The establishment of Japanese auto companies in North America was followed
that of hundreds of Japanese suppliers. According to a 1990 study byr the
fFice for the Study of Automotive Transportation at the University of Michigan,
efe were more than three hundred large or medium-sized Japanese-owned
pplier transplants in the United States alone. - .
The Japanese auto companies have chosen Great Britain as t'heu' base.for
pansion in Europe. Nissan has been one of the pioneers, as it has in the United
s. Production on a small scale began in 1986 in Sunderland, in England’s
sis-stricken Northeast. Three years later, the output was 50,000 vehicles per
ar; the objective was to reach 200,000 in 1992. At the close of the 1980s, both
oyota and Honda revealed plans to follow Nissan and to make 200,000 and .
0,000 cars per year, respectively, in Britain during the 1990s.
Japanese suppliers have also moved to Britain. According to Stuart Crowther
id Philip Garrahan (1988), Nissan in Sunderland has sought to reproduce exactly
¢ social and material conditions that have given the company total control over
e production process in Japan. For example, by concentrating St_ipp%iers near
¢-plant and on land owned by Nissan, the company gained decisn‘re mﬂu.er.lce
rer. these firms, especially regarding their product development, pricing policies,
d industrial relations. :
‘The establishment of Japanese production in the West has in some sense
mystified the Japanese management system. Earlier, these companies’ successes
re ascribed to unique features of the Japanese culture. The growing number of
panese auto plants in the United States and Britain has shown, however, that
&y elements in Japanese management and production philosophy can mdee‘d- be
ansplanted. Ar the same time, new opportunities have been created to investigate
orking conditions under the Japanese system. Much has been written about
azda, Honda, and Nissan, in both the United States and Britain. The larger
art of this material has a journalistic character, however; scientific studies are still

their infancy.

gorous Personnel Selection

‘The various transplants are similar in several ways. All of them manyﬁf.lcturc
panese products: many critical components are produc‘:ed-in Japan. Th1s is true
ren of the joint ventures between Japanese and American companies, such as
UMMIL Insofar as local suppliers are used, they are required to satisfy much
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TABLE 2-1. Auto Transplants in North America, 1990.

Production  Planned
. Year. Production  planned  employment
Location

- Company . starred (10005}  (1,000s) tevel
United States ' : —
Honda Marysville, Ohio 1982 . 430 510 8,000
Nissan Stnyrna, Tennessee 1983 240 440 5,160
NUMMI (Toyota apd GM) Fremont, California 1984 200 300 3,400
Mazda - Flat Rock, Michigan 1987 180 240 3,400
Diamond Star : '

{Chrysler and Mitsubishi) Normal, Illineis 1988 150 . 240 2,900
Toyota Georgetown, Kentucky 1988 220 440 3,500
Subaru and Isuzu Lafayette, Indiana 1989 70 120 1,700
Canada ' ‘ -
Honda Alliston ‘ 1988~ 100 — —
Toyota ‘ Cambridge “%#* "o60 — .
CAMI Automotive I

(Suzuki and GM) CIngemsoll 1990 50 200 2,000

Source: Business Week, Aug. 14, 1989, and Automotive News, Jan. 7, 1991.

stricter demands for quahty, frequcncy of delivery, and overall commitment than
they have before.
With the exception of Nissan’s plant in Tennessee, the design of the faciories
 is very compact 50 as to achieve maximum utilization of space. The technical level
is generally high. In the newer factories, for instance, transfer presses with ex-

tremely short setup times are standard. All the plants use mechanically controlled,

hlgh-paced assembly-line systems. The level of automation on the assembly lines
varies, Mitsubishi and Chrysler’s Diamond Star facility had more than one.
hundred assembly robots in 1990, but at other plants assembly is still almost
completely manual. - :

The Toyota system is used at all the transplants, not surpnsmgly, most suc-
cessfully at Toyota, in Kentucky. Nissan in Tennessee is somewhat of an exception;
-it is the most Americanized transplant in the areas of organization and manage-
ment. Nissan, the oldest and for a long time the largest Japanese car company,
has not wished to be Toyota’s pupil and has only ha.lfheartcdly applied the
techniques of its aggressive competitor.

An important cause of the transplants’ high productivity is their extremely lean
staffing, which assumes a very high attendance rate (“no-faultattendance policy™).
To maintain this high rate, despite, for example, family problems (a large share
of the workers at plants such as Mazda Flat Rock are women), social pressure and
bonus systems are used. Regular d.lsc1pl1nary pumshment is also employed and
as a last resort, dismissal.>

J
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Another feature, -attested to by all visitors, is the high work intensity. The
aizen method and the: andon system (the right to stop the line) mean there
e N0 upper limits on performance. As in Japan, management demands total
ommirment from the employees. Accordingly, workers are often required to
otk overtime, on short notice, because of disruptions in the inventoryless
roduction.

- A basic precondition for this system is an intense personnel selection systcrn
11 the transplants received a large number of applicants when they were estab-
shed, and they screened out a great many of them in an extensive selection
rocess. It has been usual to receive thirty to one hundred applicants for each
lace. Those who are chosen are in many respects elite workers, both physically
and mentally: young, strong, intelligent, well behaved, hlghly motivated, and
nclined to cooperate. :

: Applicants who have worked in the American auto industry are not given
pecial consideration; quite the contrary, they are judged to have a handicap.
‘urther, applicants’ formal educational background is not considered important.
This, of course, represents a chance for individuals who did badly in school but
who are nonetheless ambitious and have a will to succeed in life.

~The screening process, as it was presented by Toyota’s personnel director in
990, is. exceedingly rigorous. (sec Berggren, Bjorkman, and Hollander 1991).
Applicants first undergo intelligence tests. The lower half are then eliminated.
Next comes a dexterity test, and again the less gifted are taken out of the running.
[hen come tests designed to reveal the applicants’ ambitions, initiative, and
reativity. Group orientation and social skills furnish furcher grounds for selection.
‘According to Toyota’s personnel department, the result of this process is a worker
swho is aggressively oriented to performance, who is bent on being the best, and
vho wants to succeed in a career.

- Tt would be a mistake, however, to identify the personncl pracuces at the
transplants with the policies pursued by Japanese companies in Japan. For ex-
imple, Japanese researchers visiting transplants tend to be surprised when en-
untering their egalitarian wage policy, since this is very different from the
practice in Japan. An element that is still conspicuously missing is the personnel
evaluation practice, the sazei system, although nonunion plants, such as Toyota
n Kentucky, are reportedly in the process of introducing some form of individ-
ualized assessment system.

ignificance of Social Conditions
The transplants have been established in high—unemployment, somewhat rural

tegions where the workers enjoy few job opportunities. The wages are relatively
righ, often twice as high as in industrial jobs outside the auto industry. These fac
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tors together have established the essential conditions for the new factory regime,
including the possibilities for strict personnel selection and severe pressure for per-

 formance and discipline. The strategy of offering high wages combined with de-
mands for maximum performance was recomimended by Taylor as well, and Ford
applied it with great success when he initiated his five-dollar day in 1914.

Mazda in Flat Rock, Michigan, and Toyota (NUMMI) in Fremont, California,
established their operations in areas where Ford and GM, respectively, had had
plants that failed. After ewenty years of production in Fremont, GM closed down
its factory there in 1982, putting six thousand people out of work in the process.
According to Lowell Turner (1988:15), this plant closing and the ensuing loss of
jobs “inaugurated a roller-coaster of dislocation and trauma” among the employ-
ees, who could not find jobs of comparable value in the region. With NUMMI, the
well-paid industrial work returned. In a summary of the debate around the contro-
versial factory, the New York Timesconcluded on January 29, 1989, that NUMMI
was a place “where workers are thankful for their $15-an-hour jobs— but live in
constant fear of losing them. For many, the memories are still vivid of the low-
paying jobs or unemployment they endured after G.M. shut the plant in 1982.
That fear is what seems to motivate workers. . . . “We got a second chance here,
and we are trying to take advantage of it. Many people don’tger a second chance.””

When Womack, Jones, and Roos (1990) attempt to explain the success of the
Japanese companies, they never mention 2 word about the social preconditions.
The adapration of the labor force, the discipline, and the low absenteeism are all ex-
clusively the result, in their view, of the splendid qualities of the production system
and of the confidence of the work force in the new management: The same policy
isassumed to enjoy the same success everywhere, regardless of social and labor mar-
ket conditions. It is interesting, therefore, to compare conditions within the same
corporate group at different factories in different social environments.

The Swedish-owned household appliance company Electrolux is an interna-
tional group with 2 traditional Fordist personnel and organizational policy that
has shown scant interest in employee involvement. Why, then, do some of its
plants have nearly Japanese-style personal data on their personnel? This question
cannot be answered without taking into account social conditions. This is illus-
trated by table 2-2, which compares Electrolux plants in Sweden (Mariestad) and
Great Britain (Spennymoor). (The latter plant is in the same region as Nissan’s
facility in Sunderland).

Spennymoor differs from Mariestad with respect to the segmentation of the
work force into those with permanent and those with temporary employment.
The latter category can be as high as 20 percent of the work force at Spennymoor
when ordets are heavy. The insecure conditions of these workers strongly motivare
the permanently employed workers to stand guard over their jobs in every way
possible.?* The technical level, moreover, is considerably lower at Spennymoor
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Tabl’e 2-2. Personnel Data for Electrolux, 1989

Mariestad, Spennymoor,
Dam Sweden Great Britain
short-term absence for illness 15% 5%
Other absences 13% 0%
sonnel turnover 25% 2.5%
bor market
Unemployment 0.9% 10%
Whaiting days for sickness pay 0 5

Source; Dagens Nyheter, July 29-30, 1989.

n inventory handling, for example). This can be explained by the much lowe.r
age-related costs in Britain. The design of the work process differs as well; this
60 is connected to social conditions. Management in the British factory harbors
lassically Taylorist aspirations. In the words of the head of production: “We try
o simplify the job and divide it up in shorter operations as much as possible, in
6rder to minimize sources of error. . . . This is our way of reducing defects in
anufacturing and increasing production at the same time.” _

At the Swedish factory, by contrast, another orientation prevails, as the plant
manager stressed: “We are building an experimental shop for testing different
forms of work organization. The idea is to eliminate the most repetitive jobs and
feplace them with robots. All this to attain more stimulating jobs.”

oncessions as Union Strategy

. American unions have been in a state of decline for a long time, as a result of fall-
ing. rates of organization and incessant demands to accept concessions. The advent
of the Japanese transplants has exacerbated these problems. Of ten assembly trans-
plants in North America in 1990, only the four with some connection to the Big
‘I'hree automakers had unions, and none of the more than 350 parts suppliers to
the transplants were unionized (Automotive News, Jan. 28, 1991). To organize any
of the new plants at all, the UAW had to make major concessions and sign con-
tracts with very weak language (compared with traditional UAW contracts).

For the UAW locals at Mazda or Diamond Star, the experience of lean pro-
duction was very different from that promised at the outset. Yet these union locals,
i which were truly pioneers, got little support from the national organization in
~their efforts to translate their experiences into a counterstrategy that could
st'rcngrh.en their members’ rights concerning overtime rules, absence for sickness,
freedom in the workplace, organization of work, and so on. Instead, the UAW
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hailed NUMMI as a model for the future and threw its. support behind the entire
Japanese factory regime,25

This approach, of confronting the ]apanese companies with- concessions, cre-
ated two fundamental problems for the UAW. First, it undermined the overall
basis for union organization. Nissan made clever use of this weakness in 1989 to
prevent unionization of the plant in Tennessee, as David Gelsanliter (1990) has
documented. Time and again, Nissan put the question to its employees: why pay
membership dues to the union when it made so lictle difference? Second, this
strategy deepened the division and.discord that had arisen in.the UAW diiring
the first wave of give-backs in the early 1980s. The union mobilizing begun at
Mazda in 1988 was directed not only at the company but also (and with great
bitterness) at the UAW and its official line. This has been vmclly descrxbed by
Joseph and Suzy Fucini (1990).

In Canada, the trade union movement generally enjoyed more favorable con-
ditions than in the United States ate.gw!::nd of the 1980s. The unionization rate
was more than twice as high (40 percent versus 18 percent); there was a rather
strong social democratic party, which in 1990 won the election in Ontario, the
most populous province; and social welfare policy was considerably more devel-
oped than in the United States. The Canadian Auto Workers’ union (CAW) was
formed in 1985 as a break-away from the UAW. At that point, the Canadian
section of the UAW had for several years strenuously opposed the concession
bargaining pursued by Detroit since the great car crisis of 1979-80. On the
national level, the CAW sharply criticized the Japanese management system in a
declaration adopted in 1989: “We reject the use of Japanese Production Methods
which rigidly establish work standards and standard operations thereby limiting
worker autonomy and discretion on the job. We reject the use of techniques such
as Kaizen (pressure for continuous ‘improvement’} where the result is speed-up,
work intensification and more stressful jobs” (CAW Research Department
1989:12). -

Yet at CAMI, in Ingersoll, Ontario, the management system and personnel
policy were largely the same as at the American transplants. Sam Gindin, the head
of research for the CAW, in an interview in November 1990, stressed however,
that the context was fundamentally different:

While the UAW regards Nummi as cxemplary and combats its critics, we regard
CAMI as a compromise, which we must improve. At Nummi, Toyota’s rigid atten-
dance policy is regulated in the contract. The UAW cannot defend its members, but
instead has to run around explaining how important a perfect attendance record is.
At CAM], on the other hand, artendance policy is a company rule, and the CAW can
demand negotiatlons and filea grievance -when management takes disciplinary meas-
ures. The Local is part of a lively union structure, it gets criticized and learnis from -
others, along the way of building up its position for contract bargaining in 1992, The
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UAW local at Nummi is completely isolated, and the critics which do exist in the
plant, especially in the assembly department, don’t get any support. It’s a defeated
union that only jerks now and then, but has no independence in relation to manage-
-ment (quoted in Berggren, Bjérkman, and Hollander 1991:53).

.:_Whlle the UAW pursues its low-key cooperationist policy toward the trans-
lants, politics at the local level tends to be more adversarial. In 1991, the
ppositional People’s Caucus won the majority in the elections of the NUMMI
cal—a significant event that also demonstrated that the CAW’s perception of
e union as more or less dead was premature. In the same year, the radical
adership of the Mazda local decided to play hardball. In preparing the negoti-
ions for the new contract, 90 percent of the workers voted to give the leadership
e right to call a strike if needed. From this position the union was able to achieve
gnificant gains, such as relaxation of the tight attendance policy; elimination of
e “support member pool” (temporary employees); more union influence in
mpany decisions abour the outsourcing of work and the use of outside con-
actors; and a more stringent policy of worker protection, including the estab- -
hment of a written health and safety grievance procedure, a joint ergonomics
aining program, and union access to information such as symptoms surveys.

Wbrking Conditions under the Lean Regime

:On the surface, there are striking similarities between the Japanese practices
1d the European discussion of new production concepts involving reskilling and
-“end to the division of labor.” For instance, both German industrial sociology
d the Japanese production philosophy emphasize teamwork, participation, and
ympetence development. Yet the real content of these two approaches is very
fferent. I shall try to demonstrate this by analyzing three aspects of auto work
:the transplants: the character of skill formation, the JIT control system and
creased work strictures, and the peculiar and elusive team concept.

'ultztaskmg versus Reskilling

‘Japanese productlon organization is contradictory. On the one hand it consis-
tly applies the highly repetitive line system of Fordism in which there are strict
quirements for standardized work operations: On the other hand, it stresses
lection, flexibility, participation through submitting suggestions, and continu-
us learning (“multiskilling”). Toyotsm’s forms of labor utilization are consid--
ably broader than Fordism’s, but this is far from being equivalent to a general
reskilling of production work.

irst, the selection process does not favor apphcants with occupational skills
but rather those with no previous experience in the auto industry. This was
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precisely Ford’s approach in the teens. According to Peter Wickens (1987:181),
the personnel director at Nissan UK, the purpose of the careful selection process
is indeed to procure first-class workers but above all to show the world that
manufacturing is not a last résort where one looks for work because no alternatives
exist. The selection process aims at raising status or revaluate, not reskill, produc-
tion work. Nissan’s purpose in sending this message is also to raise the quality of
applicants to production management and industrial engineering, since it is sup-
posed that highly qualified managers would be attracted by ‘the prospect of
managing a competent work force.

Second, a significant portion of the training of productlon wotkers is to
socialize them into the company culture. In many transplants, the transfer of
skills is not imptessive.2® The production head atNissan in Sunderland, in an
interview in 1989, rejected the notion ‘of work cycles that were longer than
2.4 minutes: “In that case we wouldn’t do anything but ttain people, and it
would be hard to find substitutes and balance the line when absenteeism oc-
curs” (Ny Teknik, no. 34). In comparison, cycle times at Volvo’s Uddevalla
factory were more than two hours, despité a much higher rate of absenteeism
because of the large proportion of the work force who was female and generous
social legislation. '

Third, for most workets, the demands for ﬂex1b1hty mean they are alternating
between similar repetitive tasks. This is multitasking, rather than multiskilling.
To a varying degree, training in group-based problem solving, basic industrial
engineering, and quality-control techniques is also provided,?” but the bulk of
the work still consists of very standardized and factory-specific operations. In
contrast, genuinely skilled work is characterized by the possession of competencies
of a general value to the labor market; individuals are endowed with independence
and opportunities for choice.

Workers in skilled trades normally comprise 2 much smaller group at the
transplants than has historically been the case in American auto plants.”® Thus,
the transplants compress the skill range in two ways. They elevate the traditionally
unskilled production workers to some degree while significantly reducing the

" proportion of workers in skilled trades and the discretion and independence in
their work. At NUMML, for example, Toyota is determined to standardize main-
tenance procedures‘ In the words of the manager of the stamping department:

“Fixing things isn’t maintenance— that’s repair. The general idea is to replace
repairs with routine maintenance” (Adler 1990 68).

Increasmg Work Smatures

A common conception is that the Japanese productlon system deocntra.hzes
decision making and increases the prerogatives of the workers. Few researchers
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have investigated how much room actually exists for such developments, however,
or have framed the analysis in comparative terms: decentralization compared with
what? Of great relevance in this context is Janice Klein’s analysis (1989) of the
introduction of Japanese production methods in an American engine plant that
carlier used self-managing work teams in accordance with the Scandinavian model.
In the United States and Western Europe, Klein points out by way of intro-
duction, most initiators of organizational reform see group organization as a way
to empower the work force. This was the original approach in the American
engine plant Klein studied, which began in the 1970s with self-managing work
teams and broad competence development. Process buffers gave workers auton-
omy and sufficient time to take part in production decisions. Top quality was the
goal. The plant’s good yields made it a model in the company. Greatly increased
competition created a heavy pressure to cut costs, however, and the company
decided to introduce just-in-time control and statistical process control (SPC).

The wotkers took an active patt in introducing this system, but they soon com-
plained that the new methods undermined the whole idea of employee partici-
pation in decision making. The workers thought management had reverted to a
traditional control mentality and that they had lost their individual freedom and
team identity. '

_After the introduction of the JIT philosophy, the buffers, which earlier had
created autonomy for both individuals and teams, were discontinued. As a result,
the workers became completely subject to the unalterable pace of the line and the
rigid cycle times. The stress level rose, as did the incidence of health problems.
Moreover, the greatly increased dependencies in the production system reduced
collective autonomy. Work teams found it more difficult to hold meetings, and
the room for independent decision making diminished. Performance measures
were radically changed, as Klein’s interviews with production managers revealed:

“It is not a 30-day time span, it is a 3-minute time span. . .. It used to be that
you had a monthly goal and you really shot for it. Now they have targets every
day. It used to be that you could loaf a little bit, and other days you knew you
were under the gun. Now youw’re under the gun all the time”™ (1989:64).

. In Klein’s view, the JIT and SPC methods allow for greater participation by
employees, as compared to a traditional “command-and-control” factory. But
compared with the earlier arrangement in the same plant, the losses in autonomy
were striking. As Klein notes (60): “The attack on waste, it must be understood,
inevitably means more and more strictures on a worker’s time and action. Our
conventional Western notions of worker self-management on the factory floor
are often sadly incompatible with them.”

- Adler (1991) has contested that the loss of autonomy in JIT systems is regrett-
able. His study of NUMMI verifies that the very tight coupling of all work stations
and teams in the low-inventory system results in a significantly reduced autonomy.
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He argues, however, that autonomy is not a critical 1 motwatlng characteristic of
jobs and stresses that “the fact that this coupling was seen by workers s the most
effective way of managing operationsseemed to ensure its endorsemént;” Carrying
the argument further, Adler maintains that autonomy isa kind of negative goal,
the absence of external constraint. “The more important factorbehind motivation
and satisfaction might be the obverse—self-efficacy, or the power to accomplish
significant objectives. When a job' design . .. fits well the nature of the task,
wotkers will feel empoweredina productive-’———as distinct from a political — sense,
and this productive empowerment is a real source of satlsfactlon and motivation”
(1991:72).

“This line of reasoning has some strengd15 But Adler fa.lls to’ address the posm—.

bility that the alleged motivation and satisfaction may be in place despite the
absence of autonomy and leeway in the job and because other and very different
factors are more important, such ag high pay and job security; competent and
supportive management, and pride in the quality of the product. The strength of
the oppositional unionists in this selected work force also suggests that there are
‘important limits to the heralded motivation and satisfaction.

Visibility as @ Means of Intensified Control

Production control of the Toyota type means that waste in the production.
system is reduced to 2 minimum by cutting down on reserves (both human and
"material). The system is stressed, and problems with workers, materials, or ma-
chines can be identified and removed, .after which reserves are further reduced
and the system is stressed again. Extra resources are considered as wasteful as
producing scrap. It is just as important to identify sections that never have
problems (and that therefore have “too many resources”) as those that have
problems often. Mike Parker, a2 prominent American critic of Japanese production
methods, has termed this system “management by stress” (1988:11): “Stress
rather than management directives becomes the mechanism for coordinating
different sections of the system. The stress throughout tightly links the different
* parts to make the system ‘self-regulating’ for management’s purposes.” :

One result is personal stress, since all employees are required to do their utmost.
This is an important reason for the strong emphasis on visualization—making
all processes immediately visible, as far as this is possible. In this way, everyone
can see who is responsible for a problem. A powerful instrument for visualizing
problems, whether caused by materials, machines, or workers, is the famous'zrndon
device. Under the Toyota system, each wotk station has an easily seen panel with
three lights. Green means everything is okay, yellow means the operator needs
help, and red means he or she has stopped the line.

The andon system was introduced by Toyota at the end of the 1950s a.nd is
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pplied consistently at the transplants. It has often been held out as an example
f the transfer of prerogatives to the operators. It is important to understand the
ntext, however. The right to stop the line functions as a replacement for the
arlier negotiating system and the right to strike. Once a new product or assembly
nie has been broken in, the pressure is strong not to pull the cord, even when
he tempo of production is very fast. Production stoppages are easily interpreted
i the fault of the worker. The 2ndon system is an effective instrument of control,
ut it is also a way of continuously intensifying work and selecting personnel.
his function was described in Schonberger’s study of a Japanese motorcycle
ngine factor in the United States (1982:87):

The red light brings frowns, but plant management is pleased when many of the
yellow lights are on. Yes, on. As one Kawasaki manager put it, “When the yellow
 lights are on, that means we are really busting ass.” To follow this reasoning, we
-must understand that the main reason for the yellow is too few assemblers on the .
“line to handle the rate of output. If no yellow lights are on, management knows -
: that the line is moving too slowly or there are too many workers. Usually, the
- response is to pull workers off the line and assign them elsewhere so thar it becomes
_ hard for the remaining workers to keep up; so ycllow lights begin to comé on.
Pulling assemiblers off the line exposes remaining assemblers and their supervlsors '
" to trouble, e.g., inability to keep up without sacrificing quality, which leads to an
_attack on the cause of the trouble—whether human or mechanical—so thar it
won't happen again. .. Pulling assemblers off the assembly line is qu1te llkc
removing buffer inventories between fabrication work stations.*

The Ambiguous Concept of Teamwork

" The Japanese transplants in the United States have been strongly associated
with the team concept. Yet Japanese experts on Toyota’s production system and
phllosophy scarcely mention a word about teamwork. It was only after the Japa-
inése companies had begun large-scale operations in the United States that they
started to refer to their work organization as based on teams. In the United States
‘the team concept was eatlier associated with autonomous, self-managing work
.units. As used by the Japanese, r_he term has had a different—and shifting—
meaning,

- First, it refers to a company culture that lacks labor—management antagomsms, _
“in which there is strong cooperation between the company and the union (in
cases where the latter exists) and a climate marked by a strong sense of “we.” All
‘ ernployees are supposed to be active and contributing members of the “company
team.” The team concept also extends to relations with supphers Customers and
suppliers are supposed to work closely together “as a team.’ '
Second, the team concept usually implies that the smallest units in the orga-
nization consist of groups led by team leaders. These teams play an important
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role in the company’s control system for, among other things, maintaining a high
attendance rate. One innovative feature of the transplants is that the title of
foreman (supervisor) has been abolished, although the function remains. This has
never been the case in Japan New terms are used, which vary from plant to plant

“Group leader” and “coordinator” are common; the analogy with sports is
thought to express the appropriate associations. [n fact, the discretionary powers
attached to these positions are great in most transplants. At Toyota in Kentucky
(but not at NUMMI), the team leader is the foreman, so workers are not given
any double messages. : :

“Team” is probably not rhe best translation for the }apanese concept of work
group; perhaps “platoon” might be better, at least for those transplants that are
not unionized. For example, a November 1990 visit to Honda’s engine plant in
Anna, Ohio, revealed the following picture: when the Wdrkers“go on their shift,
they receive (while standing) instructions concerning the day’s tasks from the
foreman. He talks for five to ten miniftes in 2 mlcrophone After the shift is over,
the workers may not leave individually. They are again gathered in the information
area, where they are told about the next day’s pléns The 'Workers then: march off
to the dressing room as a single unit. The impression that one is watching soldiers
in the milicary is strengthened by the dress code, which requires uniforms and
prohibits personal adornments.

Robert Cole (1979:201) has emphasmed that worker participation in the Jap-
anese sense differs in content from participation in the Western sense:

A second characteristic of job redesign ar Toyota Auto Body is that the emphasis is
not on participation per se, but rather on achieving the consent of the workers for
policies which management wants to pursue, as well as on guiding workers in the
direction in which management would like to see them move. This is apparent in
the rhetoric the company uses; the term sanka (participation) is not used, rather the
focus is on nattokusei (consent) and kobetsu shido (individual guidance).3®

In many cases, the team concept is used without a clear connection to any
particular way of organizing work. In Peter Wicken’s view (1987:92), “teamwork
-and commitment” have nothing to do with group work. In criticizing Volvo’s
Kalmar concept, he asserts that “while group working, as it is sometimes called,
may require people to work together, there is no reason why this should lead to
teamworking and commitment. . . . Indeed it is possible to envisage the opposite
occurring. The nature of tea.mworkmg in our sense can be developed among
people working individually just as, if not more, easily among those Workmg
together. It depends on what you call the team.” :
“Teamworkmg at Nissant UK includes a significantly stronger standlng for
first-line supervisors than in traditional British industry. The foreman recruits his
workers himself. The company stresses that the foremen meet their workers daily
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n the teams’ meeting place and that the usual distance between foremen and
workers, in which there are no-go areas where foremen fear to tread, is absent.
The official objective is to create a committed work force, without antagonisms
between “us and them.” Yet the Nissan team appears to have few safeguards
igainst autocratic foremen, as Philip Garrahan and Paul Stewart have docu-
mented. The following comment by a worker was not atypical: “Everybody just
kept quiet because the supervisors were never wrong. . . . I think the supervisors—
the management— had all the power. If anybody said anything they would be
kept back to clean the floors, daft things like that, they would find a way to get
back at you” (1989:13).

‘The power relations and forms of control seem to vary considerably berween
plants. In unionized “team plants,” the picture is more contradictory, and teams
constitute more of a contested terrain. This is borne out by a study of the CAMI
plant. Here, a group of researchers and unionists, “The Canadian Auto Workers
Research Group on CAMI,” launched a pioneering longjtudinal research program
in. 1990 in which it planned to conduct field studies twice each year during a two-
ar period (see Huxley et al. 1991). The first intervention took place in March
1990, the second in November of that yeat, by which time the plant had reached
full production for one of its product lines.

On both occasions, the researchers found a high level of participation in
suggestion activities (71 percent of the respondents in the second study), and 2
majority of the workers supported QC activities. The assessment of the team
concept was ambiguous, however. The social qualities were generally appreciated,
but in the second round 41 percent of the interviewees thought teams were a way
to.get peaple to pressure one another to work harder, up from only 19 percent in
the first field study. Also in the second round of observation, the research team
discerned a growing overall disillusionment with CAMD’s philosophy: 78 percent
of the interviewed workers said that the management at CAMI still had all the
power.

Tlre “Double-Edged Sword”

“Henry Ford’s sword was double-edged,” Womack, ]ones, and Roos claim in
a critical part of their book The Machine That Changed the World: “Mass pro-
duction made mass consumption possxble, while it made factory work barren.
Does lean production restore the satisfaction of work while raising living stan-
dards, or is it a sword even more double-edged than Ford’s?” (1990:100).
Opinions are divided, they admit. There are those who call lean production
“management by stress” and consider it worse from the workers’ point of view
than traditional mass production. But such a conclusion is altogether wrong,
according to the MIT authors: “While the mass-production plant is often filled
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with mind-numbing stress, as workers struggle to assemble unmanufacturable
products and have no way to improve their working environment, lean production
offers a creative tension in which workers have many ways to address challenges.
This creative tension involved in solving complex problems is precisely what has
separated manual factory work from professional ‘think work’ in the age of mass
production” (Womack, Jones, and Roos 1990:101-2).

Work experience from the transplants presents a different picture. It shows
thar lean production, even more than the Ford system, is a double-edged sword.
On the positive side, a number of features have proven to be highly attractive to
American workers.

Positive Features of Lean Production

Job security. Historically, Japanese plants have offered much better job security
than American-owned factories. The significance of this difference grew steadily
during the 1980s, in line with the increasing scarcity of stable, good-paying jobs
for nonprofessionals in the American labor marker.>! A telling example occurred
in 1988, when Nissan had considerable sales difficulties and completed cars were
being stockpiled. In contrast to what American companies usually do in such
situations, Nissan did not resort to layoffs or dismissals but rather retained all
employees until the market improved.

Egalitarian character. The transplants have a consistently egalitarian appear-
ance, while traditional American factories are marked by a glaringly obvious,
razor-sharp distinction between blue- and white-collar employees. I was reminded
of this when I visited 2 Mazda plant in 1990. An American engineer pithily
described the hostility she felt toward the white-collar employees at the Ford
factory where she had previously been employed as a blue-collar worker: “T hated
those ties!”

Workers are required to work hard in Japanese plants. But the same demands
are made on everyone, including managers.

Shop-floor focus. Production has high starus and high priority at the company,

- and management values workers” proposals for improvement, if they suggest ways
10 increase productivity. Management of production seems in most cases to be of
high quality, in line with the Japanese shop-floor focus.

Pride in work. All rransplants see the quality of their products as central to
their operation. The products are well designed, and suppliers maintain high
quality and reliability. Many workers therefore also feel pride in the accomplish-
ment of the enterprise.

A carefully selected work force. Transplants select their personnel extremely
carefully. The process is stressful, but for those who are accepted there is a feeling
of being one of the chosen. The book Working for the Japanese reports that it was
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g precisely the high quality of the personnel at Mazda that the workers most
¥ - appreciated about working there. The heavy emphasis on team-based problem
g solving in the selection of workers also has advantages at the workplace. Further-
. ‘more, “teamwork” appears to have a strong appeal for many workers, even if there
L. is frequently disappointment about its practical meaning and the desire for a more
E. democratic team organization is widespread.

As Womack, Jones, and Roos (1990} stress, the Japanese production philosophy
also entails great improvements in cooperating with and developing supplier firms.
Here, as in their methods for achieving efficient product development, the Japa-

nese companies have set new world-class standards. The manufacturer-supplier
k. relationship is much more difficult to transfer to the West than the production
k.. system, however, since the implicit and inzangible aspects of the relationship are
so decisive.

32

The Down Side of Lean Production

Against the advanrages listed above, the insatiable demands of lean production

E - must be examined.?®

Unlimited demands for performance. Regulation of the utilization of labor

- and the speed of work so as to reduce the risks of injury and exhaustion has been
} * a central trade union demand in Western industrial production. The transplants
k. do not accept any union regulation of performance demands or other limits on
g the utilization of labor. Richard Hill, Michael Indergaard Child, and Kuniko
- Fujita, in their report on Mazda (1988), quote a union representative who ex-

pressed grave worry about this: “The Japanese, through kaizen, etc. are exploring
the limits of human capacity. That may be all right in cycles but it’s not good to

.| De pushed that way continuously and that’s a danger with all of the transplants”
- {1988:28).

For Japanese management, it is not just a question of making more efficient
use of labor power. The high intensity of work is also an instrument for pushing

b rationalization constantly onward. If, according to this perspective, workers per-
| form their tasks at so calm a pace that they can occasionally read a newspaper,
. then there is no force driving forth suggestions for improvement. In comparing
- Japanese transplants with GMs planus, a striking feature was the relatively relaxed
. pace of work in the American plants, even in those that had high levels of
g productivity and quality, such as Buick City, in Flint, Michigan. Workers had
k' time to talk with visitors and to read during short breaks at their work stations.
¥ This is unthinkable in Japanese factories.

Unbounded work time. Another classical reform tradition in Western indus-

g trial countries, especially in Europe, is the regulation and reduction of work time.
E. This, too, is hard to combine with lean production. The extraction of overtime
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in the transplants tends to be very high (except during periods of serious market
problems, as NUMMI has experienced for most of its existence). Because of the
minitmal reserves of materials and persons, orders are often given on very short
notice. Strictly speaking, lean production is not buffer-free. The long and flexible
work times comprise the hidden reserve that is squeezed our in the production
process. These flexible work times are an important precondition of the system’s
productivity and reliability.

The companies’ far-reaching power over work times, which means production
quotas in principle must be reached regardless of what has happened that day or
shift, is also 2 way to promote improvement. If disturbances have the consequence
that workers must stay after the end of their “normal” workday, their interest in
ensuring that these disturbances are not repeated is naturally increased. In Europe,
the eight-hour workday has been a goal for more than a hundred years. In lean
production, it no longer applies. This feature is not confined to Japanese produc-
ers. Ford, the “leanest” American automaker according to MIT, has since its
recovery after the deep crises in the early 1980s relied on large amounts of overtime
to avoid plant expansion in times of brisk sales.

Little tolerance of work injuries. In most cases, the Japanese factories pur
great stress on safety and avoiding injuries thar can lead o production stoppages.
The products are also designed for easy manufacture—~with great precision in
the manufacturing of all parts and components. This is ergonomically advanta-
geous in assembly since it reduces arduous insertion movements. Nonetheless,
the high intensity and repetitiveness of the work and the long work times create
considerable health risks, especially for cumulative trauma injuries. For example,
ar unusually high frequency of carpal tunnel syndrome, a nerve injury of the
wrist, was reported at Mazda in 1988. Jim Warren, vice-chairman of Michigan
Injured Workers, maintained: “I've never seen as high an intake or as many calls.
I believe it’s the result of a push for peak performance thar disregards safety
standards” (Awtomotive News, Feb. 13, 1989).

The overall frequency of work injuries was three times higher at this factory in
1988 than at comparable American installations according to reports in the
- Detroit press {see, for example, Detrait Free Press, July 7, 1990). Yet there appeared
to be little tolerance of injuries. The teams had room for only high achievers, and
light jobs had been contracted out. Several injured workers were dismissed on the
grounds that there was not enough suitable work.

Mazda may represent an extreme case of schedule pressure, but there are other
reports of heartless treatment of workers injured in production. Nissan in Ten-
nessee has produced several examples: “As soon as people are injured they have
no use for them,” says Hardin, a former foreman. “You take the best employee,
a hard worker with a good atrirude and say an elbow goes out from overwork.
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‘They'll say, ‘Get him the hell ourta here.” It is bard for me to believe it, and I
have seen it” {Progressive 5 [1987], no. 6).

At Honda in Ohio, workers were already worried about the rapid pace of work
the mid-1980s. In a 1986 interview in Washingron Monthly (July-Aug.), a
orker summed up the situation: “If it doesn’t get you physically, it will mentally
'sooner or later.”

- The company was proud that it had never dismissed any workers, but employees
wondered what job security was worth if it was not physically possible to work
past the age of forty or fifty. During our visit to the engine factory in Anna, Ohio,
in 1990, the managers did not acknowledge thar the working conditions caused
injuries; instead, they claimed, it all depended on the individual: “There are strong
and weak persons. There are right and wrong artitudes” {Berggren, Bjérkman,
and Hollander 1991:56).

- The unbounded ﬁzctory regime. By eliminating all reserves, lean production
increases management’s dependence on the work force. Thus, Womack, Jones,
:and Roos claim (1990:103) that [ean production can “scarcely be more oppressive
than mass production.”” They stress the role of trust and confidence as the foun-
‘dation of the system: “If management fails to lead and the work force feels that
.no reciprocal obligations are in force, it is quite predictable that lean production
will revert to mass production.”

What the authors fail to mention is that management’s increased dependence
-on the workers is more than compensated for by the stricter personnel selection
and facrory regime, replete with compulsory uniforms, a detailed conduct and
discipline code, absolute demands for arrendance, detailed regulation of the work-
place, and the elimination of all personal attributes. In its ultimate form, this
regime calls to mind a well-drilled army and a spirit far removed from the
democratic quality associared in the Western European tradition with the concept
- of teamwork.

How workers could perceive the pressure of this regime was demonstrated by
events at the U.S. Mazda plant in 1991, As part of the new contract discussed
above, workers were provided with four paid absence allowance (PAA) days, which
‘they could use at their discretion simply by notifying their supervisor a few hours
in advance. Despite the alleged trust and feelings of reciprocity in lean production,
this new right very quickly became a kind of safety valve for many workers and,
as a result, production came to a stop on Fridays in several depacrments. To
guarantee production without having to add workers, the company proposed to
restrict the use of PAA days, especially on Fridays, and in exchange offered
substantial bonuses. The workers voted no; the right to decide for themselves on
one single issue was obviously too important tw be substituted for money. (The
company subsequently introduced the restrictions unilaterally, which was fol-
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lowed by a new vote in which the tougher proposal was sweetened by a significant
“signing bonus” and additional vacation days.)

The German researchers Christoph Deutschmann and Claudia Weber have
termed the Japanese company culture a new form of “social heteronomy” —that
is, the opposite of autonomy — which is marked by an organized intimacy rather
than the traditional instrumentalism of mass work. Referring to Richard Bendix,
they warn against “the totalitarian porential contained in the informal collectivism
of modern company management” {Deutschmann and Weber 1987:49). A strong
work commitment has, in the Western tradition, been identified with the culrure
of skilled trades and professionals. The former have also been associated with a
strong union consciousness. In the transplants, maximum commitment is de-
manded of the mass-production workers as well but under conditions that weaken
the independent standing of trade unions and severely circumscribe the freedom
of action enjoyed by the worker collective. Experiences from the unionized trans-
plants nevertheless reveal a remarkable resurgence of union activity and commit-
ment, in several cases strengthened by a sense of disappointment over all the “false
promises.” The president of the CAW’s Local 88 in Ingersoll, Rob Pelletier,

described this disappointment in the course of reviewing his own experiences:

Many of us came to CAMI totally naive as to how z plant functions, and had no
reason to question the CAMI plant system. We all wanted CAMI to be the em-
ployment Utopia described by the employee handbooks. . . . When I became Vice-
President the previous winter [ did so because I didr’t want a bunch of Unton hot-
heads running the Local, doing nothing but running management down and bad
mouthing everything we had worked so hard to establish as “The CAMI way.” In
the interim, I experienced and heard about as much reality as I could take, until [
realized what 2 smokescreen it all was, I became exactly what I had hoped to protect
this Local and this Company from (Off the Line 5 [1990)).

The MIT team has attempted w0 close the debate on the Japanese production
system by appointing it the standard global production system and heralding it
as vastly more productive as well as beneficial to workers than preceding systems
of manufacturing. The argument over its advantages and disadvantages goes on,
however, as starkly opposing views ate continuously put forward. And inside
Japan, where the economy is more dynamic and competitive than ever, criticism
of the “regime of long working hours” is mounting in the automotive industry.
The same is true of the working conditions, which are frequently referred to as
“san kei” (3K — kitsui, kitanai, kiken), or “hard, dirty, and dangerous.”

Japanese automakers have responded to the labor market pressure and recruit-
ment difficulties in two principal ways— by stepping up their international ex-
pansion and by sharply increasing their investments in automation in an attempt
to find a technological solution to the labor problem. The traditional Toyota
model of low-cost rationalization based on continuous shop-floor improvements,

Evolution and Transplantation of Toyotism 55

g which is at the heart of NUMMTI’s success, is being superseded by 2 more divided
work organization with a much stronger emphasis on professional specialists, such
as permanent and specialist £zizen teams.>* But there are also signs of increasing
social concerns among the auto manufacturers, which are expressed by, among
others, the president of Toyota, Shoichiro Toyoda. The outcome of these consid-
erations is unclear, buc lean production is certainly not the ultimate station of
b industrial development.
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Truck Producers

thereafter the development and successful spread of the Toyota system. The

Japanese production philosophy may be said to have solved several of the
difficulties Fordism met in an ever more changeable market. But other prob-
lems, especially those concerning working conditions in auto manufacturing,
were largely unaddressed. Because of the social conditions under which Toy-
otism developed, these issues have not had priority. By contrast, such questions
have been central 1o developments in Swedish auto companies during the 1970s
and 1980s. Volvo commenced its pursuit of an alternative production model
in Kalmar in 1974; this period of innovation concluded with the bold attempt
in Uddevalla, begun in 1989. I shall describe this process by means of six case
studies.

Will the fifteen years from 1974 to 1989 be regarded as a parenthesis, a
temporary adaptation to particular social conditions, an unsustainable deviation
from international nermalcy, or will they be seen as a period during which a
viable new production concept was born? I shall return to this question in
chapter 13.

This chapter describes the overall development of the two Swedish automotive
groups Volvo and Saab-Scania. It begins by putting the industry in an interna-
tional context and follows with a detailed review of the three product lines: cars,
trucks, and buses. The purpose is to present the case studies in an industrial
framework. Chapter 4 explains the social backdrop to the case studies by describ-
ing the Swedish Jabor market and its special features.

In chapters 1 and 2, we followed the birth and expansion of Fordism and
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L International Perspective

- Small-Scale Car Industry

Thirty-four million cars were manufactured in the world in 1988. The three

' largest car-manufacturing nations were Japan, the United States, and Germany.

Swedish car companies produced 400,000 cars, just over 1 percent of world

. production or roughly one-tenth that of Germany (table 3-1).!

Based on the number of cars manufactured, Volvo ranked eighteenth of the

- world’s auro companies, just after Rover and BMW. Saab was in twenty-fifth
" place, making it the second smallest of all independent manufacturers of standard
~ vehicles outside the Eastern bloc.?

Az the close of the 1970s, it was thought that small companies like Volvo and

- Saab were doomed (and with them independent auto manufacturing in small
- countries). The predicament of Swedish car manufacturers was very difficult at
the time. The models were out-of-date, Exports, not least to the United States,
i\ had sunk, and home market shares had collapsed. The problem was compounded
B by the dramaric increase in costs in Sweden in 1975-76.

The crisis produced dynamic results, however. For one, it triggered extensive
rationalizarions and investments in new production technology. For another, a

. powerful increase in research and development ook place in the car companies.

. Existing models were refined, and the development of new models was sped up.

" Thus, when exchange rates changed in a favorable direction, with the Swedish

- devaluation and the rising American dollar at the beginning of the 1980s, Saab
" and Volvo were able to double their export of cars to the United States. Volvo
" became the best-selling European-made car in its class in the American market.

The combination of 2 small home market and strong specialization yielded an

intensive (in a double sense) internationalization of Swedish car manufacture.
- First, Sweden had a very high import share for an auto-manufacturing nation.

Second, Swedish companies sold a very large share of their production outside

- Sweden. As early as 1970, the import share in Sweden was well over 50 percent.
. The German market at this time had an import share of only somewhat more
. than 20 percent. Shares in the French, British, and American markets were just
" as low. Imporrt shares during the 1970s and 1980s increased on most Western

markets, but usually slowly. In Sweden, despite expanding aute production, the

. import share continued to rise, and at the close of the 1980s it was more than 70
- percent. At the same time, the portion of the Swedish companies’ production

sold abroad rose to more than 80 percent.
The Swedish auto industry was heavily internationalized in a third respect as
well. Thatis, Saab and Volvo were to a great extent dependent on foreign suppliers.

L This was especially true in the case of components with a high technological
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TABLE 3-1. Car Production in Sweden Compared with Major Producers in 1988
Country Volume
Japan 8,200,000
Unired Staces 7,100,000
West Germany 4,350,000
Sweden 410,000

Source: World Moror Vebiele Data Book 1990,

content. Car manufacturers in Japan and Germany were surrounded by a strong
and research-intensive components industry, which accounted for the majority
of new patents in both countries. In contrast, Swedish suppliers retained, with
few exceptions such as SKF (the world’s leading ball-bearing company) or Auto-
liv (a subsidiary of Electrolux that produces safety belts), the character of relatively
unsophisticated parts manufacturers. From an international perspective, this gave
the Swedish auro industry a fragile overall structure.

Large-Scale Manufacturer of Heavy Vehbicles

From a global perspective, the Swedish companies were small car manufacturers
but large producers of heavy vehicles. Trucks and buses at Volvo and Saab-Scania
had a significance unmatched at other auto manufacturers. This was especially so
at Saab-Scania, where the production of heavy vehicles at the Scania division had
for a long time stood at the center of the company and accounted for the returns.

The world’s manufacture of commercial vehicles—buses, delivery vehicles, and
trucks—totaled 13.9 million units in 1988. Of these, Swedish companies pro-
duced 77,000, less than 1 percent. Within the manufacture of commercial vehi-
cles, however, Volvo and Scania had taken specialization very far and had
concentrated almost totally on heavy trucks (16 tons or more} and buses {more
than 12 rons).

Within this segment, their position was strong. Both companies very early on
developed an export orientation and a commitment to international expansion.
~ In 1970, sales outside Sweden already accounted for 70 percent of the total. By
contrast, 50 percent of the trucks manufactured by German companies were sold
abroad, and the figure was less than 20 percent for companies in Japan. In the
mid-1980s, the foreign share of Volvo's and Scania’s sales had tisen to more than
90 percent. The German and Japanese manufacturers had stagnated at levels of
60 percent and 40 percent, respectively.

On the car side, Volvo and Saab were doubly exposed to competition, through
the combination of high export and import shares. Forelgn sales were even more
important for the truck divisions. In their respective segments, however, Volvo
and Scania had 2 dominant position in Sweden, where they had 95 percent of the
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- market. This made their position considerably more robust than that of the car

divisions.
The Swedish companies’ position was also very strong, both internationally

and domestically, in the production of buses. Of a total production of more than
.. sixty thousand buses {outside the Eastern bloc) at the close of the 1980s, the

Swedish companies accounted for nearly 15 percent. The Swedish companies

¥ followed a niche strategy, focusing on upscale markets. In the case of cars, the

strategy was to minimize the drawbacks of low znnual volumes by changing

‘;{‘_ models infrequently and depending on outsourcing (increasingly from foreign,

large-series-producing components manufacturers). In the case of heavy vehicles,
the strategy was different and more varied. On the one hand, Volvo strove for

E:  high volumaes; its objective was to be 2 world leader in its segment. Scania, on the
¥ other hand, invested in specialized expansion on the basis of a strictly defined
£ product concept.

b Role in Swedish Industry

If the Swedish auto industry was small internationally, it was indeed large
domestically. In 1968, after two decades of strong growth, the auto and auto

engine industry still employed only 4 percent (36,000) of all employees in man-
¢ ufacturing. Twenty years later, this share had risen to 8 percent (about 80,000

employees, of whom 24 percent were white collar.
In 1988, the year before Saab Automobile was formed together with General
Motors, the Volvo and Saab-Scania groups were among Sweden’s largest industrial

[ enterprises {measured by turnover), in second and fourth place, respectively.
f. - Volvo's turnover was more than twice as high as Saab-Scania’s.

Overall, both in Sweden and abroad, Volvo employed seventy-nine thousand

persons at the time; Saab-Scania, forty-eight thousand. Both companies had the
L same overall structure: cars, trucks, buses, and marine and industrial engines.
k- Both also conducted operations in the aviation sector: Saab built civil and military

aircraft, Volvo made aircraft engines. (The Volvo Group also bad a substantial

{ food division, with nine thousand employees in 1988.)

The strong export orientation of both companies meant that a large part of
production, particularly in the truck divisions, was located abroad. Velvo as a

whole, however, still had 70 percent of its employees in Sweden; the figure for
g Saab-Scania was 80 percent. And more than three-quarters of these companies’
[ investments were in Sweden. In these respects the auto groups differed from other

large Swedish engineering companies, in which internationalization had pro-

;;_ ceeded considerably further,

Despite the many similarities between the two groups, there were also consid-

- erable differences regarding product range, corporate organization, and ownership
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structure. Volvo was a strongly divistonalized company, in which the divisions
for cars, components, trucks, buses, and marine and industrial engines were
organized as independent subsidiaries. The ownership philosophy was flexible;
Volvo wholly owned some operations, only a fraction of others, and ownership
of other operations was in between. In Volvo Car BV in the Netherlands, for
example, Volvo’s share was only 30 percent. Another example was the manufac-
ture of dumpers. At the start of the 1980s, this operation was severed from the
Volvo Group and subsumed in a new company, VME (half owned by Clark
Michigan), with headquarters in the Netherlands.

Technically, Saab-Scania had a centralized organization, but it did not enrail
any real integration or affinity between the divisions. Twenty years after the merger
berween Sazb and Scania (in 1969), Scania still retained a very strong and inde-
pendent standing, had its own culture, and was influenced very little by the
management of the group.

The Saab-Scania group was dominated by one owner, the Wallenberg family. At
Volvo, influence was spread among many owners, which gave management a very
strong position. During the 1980s, it worked single-mindedly to reinforce its in-
dependence by building up a cross-ownership structure with other management-
controlled enterprises. By means of this group of “friends of Volvo,” Volvo’s ex-
ecutives controlled 20 percent of Swedish shares, far more than any other group.

Cars: A Successful Decade That Ended

Swedish car makers have had a dramatic history in the last few decades. In the
mid-1970s, the market collapsed in Sweden and abroad, leaving the future very
much in doubt. At the end of the 1970s, there was a marshaling of forces and 2
turnaround involving rationalizations, new production technology, and acceler-
ated product development. The first half of the eighties was a harvest time,
characterized by devaluation of the Swedish currency, the increase in the value of
the dollar, greatly improved profitability, increased production, and decisions
regarding large investments in capacity. Finally, the late 1980s saw sharply in-

' creased competition in the exclusive segments, a decrease in the value of the dollar
and consequent oversupply in the United States, a steep decline in the British and
Swedish markets, acute crisis for Saab, and growing problems for Volvo.

From 1980 to 1986, the Swedish companies’ production volume rose by more
than 60 percent and by even more reckoned in value. The successes in the
American market created a euphoric atmosphere in the industry. The leading
Swedish business magazine, Afférsvirlden (no. 51-52), for example, wrote in
1986:

Volvo’s and Saab’s successes In the American market this year must be judged
impressive. The two lirtle Swedish car manufacturers, which do not even have 1.5
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© percent of the world market, have captured nearly 10 percent of the luxury car
segment—the most profitable and least business cycle—sensizive—in the world’s
largest auto market. Moreover, nothing seems likely in the next two or three years
te disturb this market share seriously, or even to stop the continued increase of sales
volume in absolute terms.

“ Saab and Volvo seemed on their way to becoming setious challenges o the
- German manufacturers of luxury and specialty cars—BMW, Daimler-Benz, and
. Audi. But by the next year the tide turned, Swedish production fell, and the
* decline continued. Figure 3-1 shows production for the Swedish companies,
:_compared with their German competitors, between 1970 and 1987. As indicated
n the figure, the German champions, BMW and Daimler-Benz, enjoyed a much
. longer period of stable growth, which to a great extent depended on their strong
. positions in the highly expansive German market.

' Saab 1976-89: From Crisis to Crisis

Saab started as an aircraft company in the 1930s. Auto manufacturing was
begun in 1950, but there were constant problems with profitability. The company
. found itself in an acute crisis in the mid-1970s. The company’s main owner, the
.. Wallenberg family, saw a merger between Volvo and Saab-Scania as the only
. solution. This idea encountered such strong opposition from the executives of
both Saab and Scania that it had to be dropped.

* In fact, product development was critical for Saab’s survival. With the help of
*.. Scania’s technical expertise, Saab became the first company in the world to furnish
*series-manufactured cars with rurbo-charged engines. Then, in 1983, it launched
- a new sixteen-valve engine. This technology was subsequently used in the entire
. auto world. Finally, development work was concluded on a wholly new model,
* the Saab 9000, introduced in 1984. For a few years the division earned more
" money than it ever had. Optimism and faith in the future were at 2 high.

= In 1986, a decision was made to open a new factory in Malmd, the first
. altogether new installation for Saab in many years. Bur in 1987 profits fell, and
1989 brought catastrophic losses. How could Saab’s economic situation deterio-
rate so dramatically? One cause was the one-sided focus on the U.S. market.
. During the good years, this focus had yielded important proceeds. But when the
tide turned, Saab was left without other large markets against which to balance
its American losses. ‘

Another reason was that Saab made a strategic mistake when it atternpred, with
the 9000 series, to compete against the German high-prestige automakers. Saab
" lost earlier customers, whose ideal was not a Mercedes or a BMW at all. In 1989,
nearly five years after the 9000 series was introduced, only sixty thousand were
manufacrured each year, clearly less than a break-even level. Furthermore, with
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FIGURE 3-1. Car Production at Volvo and Saab Compared with Their
German Competitors

this product strategy, Saab bet on a segment all the Japanese manufacturers had
entered.

A third cause for the company’s decline was the excessive cost of production.
Saab had traditionally been the car of drivers and designers, not of industrial
engineers. The result was that its cars were markedly more expensive to make
than comparable compctitive cars {measured in work hours and number of dif-
ferent components); this resulted, among other things, from the low degree of
standardization, large array of options in relation to volume, and low manufac-
turability. The Saab 9000 was the prototype of what MIT researchers have called
“fragile product design” (Krafcik 1989). Costs were further increased by ineffi-
ciency in the production system, which was not at all adapted to the growing
spread of options in the product mix. '

. Saab had been able to get itself out of the crisis of the 1970s with 2 relatively
small outlay of resources by moving up to 2 new segment. No such possibilities
presented themselves at the close of the 1980s, and in 1989, Saab ceased to exist
as an independent manufacturer. A special company was formed, Saab Automo-
bile, Inc., owned half by Saab-Scania and half by GM. Management was in the
hands of GM, however.

Volve Cars: High Profitability throughout the 1980s

Like most other auto manufacturers, Volvo Cars enjoyed a highly expansive
period in the first years of the 1970s. Sales in the United States rose especially
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' sharply, and a decision was made in 1973 to start a factory in Chesapeake, Virginia,
. with the capacity to make 100,000 cats a year. The market situation changed,
b however, and in just a few years one-third of the sales in the United States had
£ disappeared. The plans for an American plant were shelved and instead the
¥ installation in Ghent, Belgium, was modernized. In 1977, the year of Volvo's
- fiftieth anniversary, the car division showed a heavy loss.

. - The turnaround at Volvo followed the same pattern as at Saab: heavy invest-
- ments were made to enhance quality and value in existing products, coincident
with the acceleration of a new model. The new car, Volvo 700, came outin 1981~
82. Like Saab, Volvo made an impressive comeback in the U.S. market, and in
' 1985 it was the world’s most profitable car manufacturer. A decision was made
. to expand capacity by opening a new operation in Uddevalla. It was to be Volvo’s
k. first new car assembly plant since the Kalmar came on stream in 1974. Saab
b invested in autos with a “high-tech” image (the sare “BMW line” the Japanese
8 companies had chosen). Volvo, by contrast, held to its traditional values—safery,
. quality, a family orientation (an “upscale family car”). The company tried thereby
" to reach markets with stable customer groups and less stiff competition. Sharply
| rising costs for new products, a worsened productivity development, and drastic
- setbacks in Volvo's three major markets—the United States, the United King-
- dom, and Sweden—brought sharply falling profits, however, and in 1990 the
. division was in the red.

} The Swedish groups, and their car divisions in particular, had earlier stressed
their “blue-yellow” character. (Blue and yellow are the colots of the Swedish flag.)
b But during the 1980s Volvo Cars shifted more of its production abroad, above
B all to Ghent. Of Volvo’s total production of 190,000 cars in 1980, 50,000 26
f - percent) were made outside Sweden. In 1990, the total volume was 255,000, of
¥ which 100,000 (40 percent) were produced outside the country. Production in
£ Ghent during the same period increésed from 30,000 o 80,000 per year. Man-
} - ufacture of the power train, with its considerable economies of scale, continued
Y 10 be done in Sweden, however, and very large investments were made in other
b areas of Swedish components manufacture.

A serious weakness of Volvo during the 1980s was that the company failed to
increase the efficiency of its product development. This weakness entailed a
growing handicap in relation to the ever-quickening pace of development of the
Japanese. The new series from the Netherlands, which was introduced in 1986
with the sporty model 480, is an example. This model had considerable similarities
o Honda’s Aerodeck. At the start, Volvo led in the development work, but
Honda passed Volvo by and hit the marker earlier. Further, when Volvo finally
presented its model, it suffered from a series of deficiencies in quality.

With only a few models and lengthy development times, Volvo remained
extremely dependent on the reception of individual products by the market.
Mounting economic problems and sharply rising development costs drove Volvo’s
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management to seek collaboration with other car makers. At the start of 1990,
management disclosed an agreement on cooperation and co-ownership with
French Renault. By the terms of this agreement, Volvo would buy up to 25
percent of the French state-owned parent company and Repault would take 10
percent of the Swedish firm; Renault would acquire 25 percent of Volvo Cars;
and both companies would purchase 45 percent of each other’s truck and bus
operations. In the car division, this far-reaching agreement met with resistance
from senior managers, who had had very discouraging experiences in cooperating
with Renault.

During the 1980s, the car divisions ar Renault and Volvo had collaborated on
the so-called PRV engine, which Volvo used in its top-of-the-line models. But
the collaboration had been a big disappointment for the Swedes. At the close of
the 1980s, therefore, Volvo Cars developed its own six-cylinder engine, and in
1989, less than a year before corporate plans for cooperation were presented, the
division called off the agreement with Renault.® In 1990, Roger Holtback, the
president of the division, accepted the consequences of his opposition to the
Renault deal and left the company. The head of U.S. operations, Bjsrn Ahlqvist,
did the same.

Truck and Bus Divisions

In contrast to car production, truck manufacture in Sweden, and indeed the
world, was exceptionally expansive during the 1970s, and the market hit a high
around 1980. A steep decline followed, particularly in the United States and
Britain but also in Japan and Germany. Only the Swedish truck makers succeeded
in fortifying their positions.

Berween the end of the 1970s and the close of the 1980s, Volvo’s and Scania’s
share of the world’s heavy-truck production rose from 10 percent to nearly 20
percent {excluding the Eastern bloc). In a ranking list of the world’s largest
manufacturers of heavy trucks, Volvo came in second and Scania came in fifth.
The corporation that structurally most resembled the Swedish companies was the

“German Daimler-Benz group, the wodd’s biggest producer of heavy trucks and
buses; Daimler-Benz was, however, markedly less profitable than the Swedish
comparnies.

' The strength of the Swedish companies depended on their ability to turn the
particular conditions and stringent demands under which they worked to advan-
tage in the areas of products, technology, and markets.

Early on, truck manufacture at both Volvo and Scania was focused on heavy
trucks. The Nordic marker was large—for timber transport, for example—and
legislation allowed high train weights and vehicle lengths. In the beginning, these
trucks were oversized for the rest of Europe, but during the 1960s and 1970s, the
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growing European truck marker moved progressively toward using heavy general-
cargo transports. This favored Volvo and Scania, which were specialists in this
segment. In contrast to the American manufacturers, Volvo and Saab invested
determinedly in the in-house development and production of the power train,
- which ylelded advantages in the form of synchronized product development and
- a strong grip on the Jucrative spare parts and service market.

Volvo was the first series-manufacturing truck maker in the world to introduce
turbo engines on its vehicles, which it did in 1954. Volvo could thus produce
more powerful engines without investing in costly production facilities. Scania
began with turbos on stationary engines, then followed up on trucks in 1960.
The trend in Europe and the United States was to increase horsepower by building
_ever-larger and more fuel-consuming engines. The energy-efficient Swedish ap-
proach proved a great advantage during the oil crisis of the 1970s. Scania in
' particular was very successful in combining fuel efficiency and operating economy
- with performance.

Volvo and Scaniza were also pioneers in the development of safer cabins. This
* was propelled forward by Sweden’s tough legal demands for driving safety; these
* demands later came to benefit the companies in their international expansion.
Volvo and Scania invested early on in foreign sales, since the Swedish (and
" Nordic) market soon became too small to carry development costs or sustain
components production in sufficiently large series. The companies learned thereby
to take account of strongly shifting marker requitements and to develop rational
. methods for customer-adapted manufacture. This proved a great asset in the oil
. crisis at the end of the 1970s, when the large uniform orders from the Middle
B East nearly disappeared altogether. Volvo and Scania were two of the very few
":manufacturers who made money during those years. Throughout the 1980s
- Scania was the most profitable truck manufacturer in the world.

The most important difference between the truck and car markets was that
. Japan was weak in the heavy-truck market (notwithstanding its leading position
- inlight utility vehicles). The Japanese home market traditionally looked altogether
. different from the European and trucks over 20 tons were nor allowed, but at the
“end of the 1980s the demand for heavy vehicles started to expand greatly in Japan.
" The biggest Japanese manufacturer of heavy trucks, Hino {which belongs o the
. Toyota group), tried to establish icself in Europe—among other means by starting
* an assembly plant in Ireland—but without notable success,

Volvo Trucks: A Far-Flung International Competitor

~ Volvo's trucks were designed and manufactured differently, in critical respects,
from its cars. First, in the period from 1965 to 1989, not even the most successful
truck models were produced in more than 40,000 units. This can be compared
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with the 140 series, produced by the car division, of which 1.2 million units were
built berween 1966 and 1974, or the 240 series, of which 1.7 million units were
produced during a ten-year period.

Second, there was a wide product range, within the framework of a considerably
lower total volume. In 1988, Volvo Trucks marketed four product lines, plus the
models that had been developed within White, an American truck producer that
Volvo acquired in the early 1980s. Six different cylinder sizes of diesel engine
were manufactured—from four to sixteen liters.

Third, both production and design were done throughout the world. In 1988,
Volvo Trucks had chassis manufacturing of significance in five countries: Sweden,
Belgium, Scotland, Brazil, and the United States. Design operations within Volvo
Trucks were also in several countries. Power trains and cabins for the Belgian and
Scortish facrories were produced in Sweden, while the entire production was local
in Brazil and the United States.* Lower volume and more widely spread produc-
tion meant that the assembly plants were much smaller than was standard for
making cars. A capacity of 10,000 chassis per year was 2 high figure for Volvo
Trucks; for the car division, ten times this figure, or 100,000, was rather low.

By contrast, Volvo’s car division, had only two real production bases, Sweden
and Belgium, and one center for design and product engineering. The greater
spread of models, markets, and production locations placed hard demands on the
truck division’s managerial capacity, but at the same time it reduced the division’s
exposute to risk. Volvo Trucks was not at all dependent, in the same way as the
car division, on the reception of one or two platforms in a few markets.

Scania Trucks’ Organic Growth

Scania also had shorter series and more widely spread production than the car
division. Manufacturing of significance occurred in three countries: Sweden, the
Netherlands, and Brazil. The Netherlands was a site for chassis assembly and for
the final assembly of cabins and certain engines; in Brazil, all manufacturing—of
both chassis and components——was carried out locally, because of Brazilian law.

Volvo Trucks turned all of its efforts during the 1970s and 1980s to attaining
a world leadership position. Volume and growth were given top priority. The
deal with Renault was part of this strategy of dominance. Scania, by contrast,
consistently pursued economies of scale in manufacturing. Instead of spreading
design among engineers in several countries, Scania centralized design, product
engineering, and production preparation in Stdertilje. And instead of having
many different product lines, Scania focused on producing modular components
with a great number of possible combinations. This concept yielded both 2 wide
product mix and the advantages of long production runs.

As the sole European company in the industry, Scania did not expand by
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buying up other manufacturers, despite its high profitability and strong finance.
The division consistently followed a “strategy of organic growth.” Even with a
large capacity deficit in 1989, management held fast to this approach. The man-
agers rejected fusions and volume growth attained by acquisitions; they did not
believe such a strategy would yield any real economies of scale in production. As
Leif Ostling, Scania’s CEQ, put it in 1989, “It takes time to get economies of
scale in production. Our production is tailored to individual customers; spare
parts must be supplied for fifteen to twenty years. Mergers often result in reduced
total volume.”

Similarly, Scania refused to enter into any collaborative projects because it

feared thar this would disturb the products’ painstakingly worked-out modular

structure. The object was to expand gradually and always maintain high-capacity
utilization, regardless of the temporary state of the marker. Thus, Scania exploited
existing resources to the limit of capacity before making any new investments.
The company accepted a lower market share during booms in order to increase

. its share again during slumps. The advantages of this approach were demonstrated

by the fact that the company’s profitability was considerably higher than Volve's
throughout the 1980s, despite total volumes of half the size.

At both Volvo and Scania, final assembly became ever more internationalized
during the 1980s. Between 1980 and 1988, Volvo Trucks’ rotal production
increased from 30,000 to 60,000 vehicles, while production in Sweden, measured
in numbers of chassis, stayed constant at about 14,000. At Scania as well, final

f. assembly in Sweden during the 1980s was unchanged, measured in chassis
k- (14,000), while total production ocutside Sweden—above all, in the Nether-

lands—increased. In 1990, Scania decided to invest in a large production facility
in Angiers, France. In spite of the internationalization, however, turnover and
employment in Sweden did not stagnate since the vehicles produced there in-

b creased greatly in complexity, work content, and value.

Volvo’s and Scania’s Buses

A third area covered by the case studies is Volvo’s and Scania’s manufacture of
buses. The similarities in bus manufacture between the two companies and like-
wise between the product policies of the bus and truck divisions in both groups
were marked.

Both companies concentrate on heavy buses (more than 12 tons, or, as defined
at Scania, buses for more than thirty passengers). Body work, nearly a handicraft

job, is performed in the main by independent companies. Scania supplies finished

buses for the Swedish market, however, which correspond to roughly 10 percent
of volume.
In common with the truck divisions, the bus divisions have a very strong
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standing in Sweden, about 75 percent of the market in 1988, At the same time,
the majority of production—between 80 and 90 percent—is sold outside Sweden.

As in the truck divisions, the bus divisions locate a considerable part of their
production in Latin America; accordingly, 44 percent of Scania’s chassis were
made there in 1988. Neither have succeeded in establishing themselves in the
United States, though both have tried.

Both Scania and Volvo are big bus manufacturers, within their demarcated
areas. Volvo was first in volume in Europe and third in the world in 1988; Scania
was third in Europe and seventh in the world. Scania’s lower volume in large part
depends, as in its truck division, on its pursuit of economies of scale in manufac-
turing. Thus, in contrast to Volvo, Scania has chosen not to develop a bus engine
specially adapted to city traffic and refrains thereby from attempting ro capture 2
large part of the city bus market. Scania has instead invested in rear- and front-
engine chassis, which use truck engines with a minimum of adaptation.

In the 1970s, both bus divisions enjoyed rapid expansion, during which they
more than tripled their output. But in the slump that followed, in the early 1980s,
they were severely hit and Volvo management even considered discontinuing the
operations. The tide turned, however, and bus production entered another period
of expansion. At the close of the 1980s, Volvo and Scania manufactured a total
of eight thousand chassis, of which five thousand were made in Sweden. With
strong finances and 2 capacity shortage in Sweden, Volvo went on the offensive
in 1988 and acquired Leyland Bus, which among other things gave Volvo access
to a2 complete city bus program. Volve Buses began thereby to follow the same
strategy of global dominance as the truck division had done.

Cars, trucks, and buses represented vastly different levels of production. While
the production of cars at Volvo and Saab was counted in the one hundred
thousands, the manufacture of heavy trucks was counted in the ten thousands.
Bus production occupied yet a lower level on the scale and was counted in the
thousands. Because the demands to adapt to the customer were tough {especially
in the European bus market), the need for flexibility in production was consid-
erable. To satisfy these demands, both Volvo and Scania invested in new facilities

-during the expansion period of the 1970s and opened highly flexible assembly
systems in Boras and Katrineholm.

During the 1980s these installations were exposed to a double strain. To begin
with, the plants entered 2 period of sharply falling sales and tight economic
margins; then, a steep rise in production meant the capacity ceiling was greatly
exceeded. As the case studies demonstrate, the new plants—with their new assem-
bly systems——coped with these burdens very well indeed. Bur these achievements
did not lead to any decision to expand production in Sweden. As in truck
production, the rendency was to expand abroad. The bus divisions had not come
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as far, however. In 1988, both Volvo (Leyland included) and Scania still built a
good half of their chassis in Sweden.

Summary

Swedish motor vehicle manufacturing has been characterized by dramaric
changes. In the first half of the 1970s, all three product branches were expansive
and profitable. Moreover, the Swedish labor market was overheated and a severe
labor shortage prevailed. Partly as a consequence, new factories were built with
distinctive technical and organizational solutions, such as Volvo’s Kalmar plant,
its Skdvde gasoline engine factory (both of these were built in 1974), and its bus

factory in Boris.

At the close of the 1970s and the start of the 1980s, car manufacturing went
through a difficult period and no new factories were founded. The production of

- rucks and buses continued to grow, though, and the demands for more flexible

‘production became ever more pressing. Out of these demands were born Volvo's

-new truck factory LB and Scania’s new factory for bus chassis in Katrineholm.,

In the mid-1980s, all three business lines were again profitable and expansive.
In the case of heavy-vehicle manufacturing, however, the main investments in
new capacity occurred outside Sweden. This was particularly true of labor-

" intensive final assembly. The expansion took place in countries in which unem-
" ployment was much higher and trade unions decisively weaker than in Sweden:

the Netherlands, Belgiur, Britain, and the United States. But except for Britain,

“auto workers’ wages were higher in these countries than in Sweden. This made it
easier to recruit and keep personnel in the traditionally organized plants Volvo

and Scania operated outside Sweden. No investments in new plants for truck or
‘bus assembly were made in Sweden {except for Volvo Trucks’ dock assembly in

" Gothenburg).

. Sweden continued to be the primary base for car production, and profitability
at Volvo reached an all-time high in 1985-86. Increasing demands triggered

' investments in new capacity, both in assembly (Volvo Uddevalla and Saab Malmé)
" and in gas engine manufacturing (Skdvde and Sodertilje). Av the same time, the
. companties found it more and more difficult to recruit workers in the overheated
. Swedish labor market. The new factories thus tried a series of new organizational

-and technical solutions. Extensive modernization projects were also initiated in

" the companies’ “brownfields” in Gothenburg and Trollhgttan.

In 1989-90, car manufacturing entered another crisis period, followed by a

- ‘deep recession in the entire Swedish economy. Saab ceased to exist as an indepen-
- dent manufacturer, and General Motors assumed control. Continued falling sales
- led to a decision in 1991 to discontinue the brand new Malms# factory. At Volvo
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as well, difficulties led to a sharp reduction in capacity utilization, and during
1990 and 1991 the car division decided to reduce its work force of thirty-four
Fhousand employees by more than five thousand. The Swedish plants—the older
installations in Gothenburg and Kalmar as well as the new one in Uddevalla—
were exposed to severe pressure to raise productivity and profitability. To ensure
the long-term survival of the company, Volvo entered a strategic alliance with
Renault. For the car divisions, the future was uncertain; for the truck and bus
divisions, with their strong international position, the setbacks appeared to be
merely part of the normal business cycle, and prospects appeared favorable for
continued long-term growth.

| 4.
_ Pressures for Change: The Labor
" Market and Trade Unions

important characteristics of the Swedish economy, labor marker, and
unions of the 1980s. To this end, the first section highlights a number of
¥ particularities of the Swedish economy from an international perspective, while
- the second analyzes Sweden’s union structure and its changing industrial relations.
" The second purpose of this chapter is to discuss the set of conditions and
pressures for change that forced the auto firms to pursue new strategies for the
organization of work. I describe the industrial labor crises that Swedish firms
L encountered in the second half of the 1980s and the failure of their technological
- strategies to solve the problems of labor-intensive processes such as assembly. I
 then highlight the “double pincers” of product complexity and labor shortage
* facing the Swedish aato firms. In concluding, 1 describe the company culture and
its social preconditions that formed the background for the Volvo trajectory of

1970 to 1990.

The aim of this chapter is twofold. The first objective is to present some

The Swedish Economy: High Internalization,
Full Employment

E' Swedish firms, especially in the manufacturing sector, have for a long time
engaged in international competition, and they are strongly export oriented. In
1988, 47 percent of Sweden’s industrial production was exported, 80 percent to
" markets other than those in the Nordic countries that are Sweden’s closest
neighbors.
. Rich iron ore-mines and vast forests have historically formed the basis for
Swedish manufacturing, By means of advanced methods of exploiting and refining
these resources, the forest-related cluster as well as the mining and metals cluster
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have been able to offset increasingly unfavorable relarive factor costs and maintain
a central role in the Swedish economy.! Another important sector of the economy
is the transportation and logistics cluster, which includes firms that produce cars,
trucks, automotive components, aircraft, and aircraft engines. The origins of this
cluster evolved out of the need of the forest and mining industries to transport
natural resources to distant customers. Thus, the manufacrure of heavy trucks
was encouraged by the massive demand for long-distance transport by the paper
and pulp manufacturers. Substanrive clusters are also formed by the power-
generation industry {its leading firm is ASEA/ABB) and the telecommunications
industry (Ericsson is the core firm).

A distincrive feature of the Swedish economy is its high degree of concentration.
In 1988, the eighteen largest Swedish firms, including Volvo, Ericsson, and Saab-
Scania, accounted for 50 percent of Sweden’s exports and for as much as 70
percent of all privately funded research and development. Most of these firms
were strongly internationalized, and an increasing share of their operations was
outside Sweden. In 1980, Swedish firms in the manufacturing sector employed
330,000 persons outside Sweden. From 1980 to 1990, manufacturing employ-
ment in Sweden decreased by 10 percent to approximately 1 million persons but
employment in the foreign operations of Swedish firms increased by 50 percent,
to 500,000 (Ministry of Industry 1990). Thus, the majority of the employees of
most of Sweden’s leading firms worked outside Sweden. This accelerated inter-
natiopalization was a combined result of the small home market and the niche
strategies most of these firms pursued. Volvo and Saab-Scania were exceptional
among large firms in the engineering sector in that 2 majority of their employees
still worked in Sweden.

During the international recession from 1974 to 1982, unemployment rose
significantly in most of Europe and did not return to prerecession levels in the
course of the long recovery. Sweden’s performance was very different. Upem-
ployment never exceeded 3.5 percent during the period 1970-90, in spite of a
high and rising labor force participation rate (see table 4-1).

One of the reasons for this sustained employment rate was the strong position
of unions, which, in contrast to the situation in most industrial nations, comprised
nearly all employees (table 4-2).

Of all major industrial nations, Germany had the strongest and most cohesive
union organization at the end of the 1980s. Yer the overall unionization rate was
less than half that of Sweden.

An important characteristic of the German model of labor deployment in
manufacturing was its dichotomous structure. Thus, the labor force was composed
of highly skilled Facharbeiter, nearly always male and Germaxn, on the one hand
and unskilled Massenarbeirer, often foreign or female or both on the other hand
{see, for example, Jirgens 1991). Facharbeiter had solid, well-respected voca-
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' TABLE 4-1. Percent Unemployed, 1985 and 1988

Country 1985 1988
Sweden 2.8% 1.6%
CGermany 9.3 8.7
United Kingdom 11.8 8.4
United Stares 7.2 5.5

Source: ILO Bullerin of Labour Statistics, May 1990,

tional training and were employed in qualified positions, often in off-line func-

¥ tions. They formed the backbone of the German system of industral relations,

i the works councils (Betriebsrite), and the unions. By contrast, Massenarbeiter were

& allocated to repetitive production tasks, had few prospects of training and ad-

¥ vancement, and normally had a weak voice in the unions.

Sweden also had a division between the skilled and unskilled sectors of the

- blue-collar work force, but the demarcation was much less important than in

Germany. One reason was the absence of an elaborate system of vocational training
£ that could produce the articulated occupational identity the Facharbeiter enjoyed.

" Another reason was that the imporration of immigrant workers, quite significant
“in the 19G0s, ceased to be of any practical importance in the 1970s and after. As

a consequence of these differences in labor segmentation, Swedish unions were
able to organize women and unskilled workers and put their issues on the union
" agenda to a much larger extent than the German unions could.

From the 1950s to the 1980s, Swedish labor unions pursued a distinctive
 strategy of egalitarianism, conceptualized in the so-called solidaristic wage policy.
According to this policy, jobs requiring the same skills and work Joads warrant
“the same pay, irrespective of the economic situation of the specific firm. One of
b the results of this policy was that wage differentials between various manufacturing
¥ - sectors, as well as berween manufacturing and service sectors, became quite small.
f. This is illustrated in table 4-3, in which the wage differentials berween the
¥ Jutomotive sector and manufacturing as a whole are compared for Sweden,
f Germany, the United Kingdom, and the United States. In 1985, there was a 4
f percent differential in Sweden compared to a 40 percent differential in the United
f- States. The decreasing wage differential in the United Kingdom should be seen
b against the background of the massive layoffs and cutbacks in the British car
. industry in the early 1980s.

The Swedish solidaristic wage policy resulted in comparatively low wage costs
g for highly productive industrial sectors, such as the auto industry. At the same
U time, this policy made it difficult for manufacturing firms to recruit and keep
workers when the labor market was tight. This is one of the reasons the large,
export-oriented firms started to campaign for decentralized enterprise bargaining,

nstead of the traditional centralized Swedish model, in the 1980s.
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TABLE 4-2. Union Density at the End of the 19805

Country Percentage®
Sweden 83%
Germany 40
Unired Kingdom 31
United States 1%

Source: Kjellberg 1950 and Brate 1996
*As a proportion of all employees.

Features of the Swedish Trade Union Structure

Many of the key features of the Swedish labor market, such as its high levels of
employment and individual security against income shortfalls in the event of
injury, illness, or unemployment, are closely connected to the influence of the
labor movement in the development of Swedish society. Berween 1932 and 1976
and again from 1982 to 1991, the Social Democratic party held political power,
for the most part as the sole party. Full employment has been, since the economic
crisis of the 1930s, a central political objective, as 2 consequence of the important
societal role of the trade union movement.

From an international perspective, the Swedish union movement has several
special features, including a high and steady rate of unionization among blue-
collar workers; 2 comparably high rate among white-collar employees, in both the
public and the private sectors; and 2 combination of centralization and decen-
tralization. Thus, there is coordinated national wage bargaining, on the one hand,
and highly ramified and active workplace organization, with a strong legal basis,
on the other. This strong workplace organization is a central reason for the high
rate of unionization.

Higlh Membership Rate among the Working Class

As early as World War II, the majority of Swedish blue-collar workers were
affiliated with trade unions. The unionization rate continued to rise in the postwar
period, then leveled off in the early 1980s at about 85 percent (more than 90
percent in manufacturing and construction). This figure has remained high in
different economic sectors and for various categories of workers. Moreover, as in
other Scandinavian countties, the Swedish trade union movement has successfully
integrated skilled and unskilled workers: 90 percent of skilled and more than 80
percent of unskilled workers are organized in unions. By contrast, in Germany a
mere one-third of semi- and unskilled workers were unionized at the close of the
1970s.

The increase in women’s participation in work life in Sweden was accompanied
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TABLE 4-3. Hourly Wages in the Motor Vehicles Industry Compared with
Manufacturing as a Whole in Selected Countries, 1970-85

Country 1970 1975 1980 1985
i1z 1.03 1.00 1.04

1.27 1.23 1.22 i.15

United Kingdom 1.33 1.16 1.06 1.13
nited States 1.27 1.49 1.65 1.41

Sazrce: SAF 1986,

by a rising level of unionization. In 1968, 61 percent of women and 81 percent
of men were organized in unions. By 1981, this difference had been more than
halved; the figures were 80 percent and 89 percent respectively. In West Germany,
by contrast, the rate of unjonization among women stagnated at around 20 percent
(ess than half that of men) throughout the postwar period. Skilled male workfars
have indeed been overrepresented in the decision-making organs of Swedish
anions, from local clubs to national organizations, but the comprehensive inte-
gration of women and unskilled workers into trade unions has co:;:ributed palp-
ably to the union movement’s commitment te reforming repetitive, low-skilled
obs, not least within auto assembly.

In the second half of the 1980s, the international pattern of 2 weakening trade
§" union appeal began to assert itself in Sweden as well, and the gnionization fate
¥ sank from 87 percent to 82 percent from 1986 to 1990. The decline was espef::gl.ly
E: ‘marked in the greater Srockholm area, where the service sector was hxgh.ly. signif-
k- icant and the labor marker was extremely volatile. Qutside the big cities, the
b unionization rate among workers remains very high—86 percent in 1990 (LO-
b tidningen, no. 33-34, 1990).

& High Rate among White-Collar Employees

®  As in other industrial nations, blue-collar workers in Sweden formed the first
f  trade unions. Between the wars, white-collar employees began, across a broad
- front, to follow suit. They chose the same organizational structures as the blue-
& collar workers had done, so that the basic unit was a workplace organization (or
3 club). Their unions were independerit of those for the workers, however, and they
& did nor have any connection to social democracy, as the workers” unions in LO,
k- the Swedish trade union federation, did.

b The white-collar movement was organized by sector and in some cases by
'{_3_ occupation: or training as well. The result is that four types of unions are nor_mally
represented in the larger Swedish engineering companies (as, for example, in Fhe
-3;' “aute industry): the Metal Workers’ Union; the Union of Clerical and Tecl.lmcal
£ Employees in Industry (SIF), which is a general industrial union; the Union of
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Foremen and Supervisors (SALF), which organizes first-line management; and
one or several unions representing university-trained employees, such as the Union
of Civil Engineers. With 300,000 members in 1988, SIF is the largest white-
collar union.

The independent organization of white-collar employees in Sweden and the
general legitimacy of trade unions in the country have been important reasons for
the very high level of unionization. In 1981, 86 percent of all white-collar em-
ployees were members of a trade union; among those employed in the public
sector, the figure was 93 percent; and among those who were privately employed,
the figure was 79 percent.

The unusual extent of white-collar organization in Sweden has contributed to
producing a friendly climate for unions and favorable legislation as well. In the
matter of workplace reforms, however, the effect of white-collar organization has
sometimes been ambiguous. Vertical organizational changes, involving a transfer
of work tasks, prerogatives, and responsibility from the office to the shop floor,
have been complicated by the fact that white-collar employees and foremen have
had abundant opportunities through their separate union organizations to stand
guard over existing organizational structures.

Workplace Organization

From an international perspective, the Swedish trade union movement appears,
and is widely considered to be, highly centralized. Some of the features usually
cited are the strong national organizations, as well as the postwar tradition of
centrally coordinated wage negotiations between SAF (the employers™ national
confederation) and LO (the national trade union confederation). Moreover, re-
search on the Swedish trade unions has contributed greatly ro the picture of an
ever-more centralized movement, as exemplified in a highly influential study from
1976:

Few comparable union organizations are centralized to so high a degree. The reg-
ulation of members’ wages and working conditions—the traditional core of union
activities—is today carried out at the highest level within the organization. Another
prominent structural tendency is the concentration in large organizational units.
Through a series of mergers, the luxuriant flora of unions has been thinned out.
The development has been similar on the local fevel. Here, the so-called big sections
have made their entrance, with a consequent drastic reduction in the number of
local base crganizations (Hadenius 1976).

This research, in which there are detailed statistical analyses of the number of
unions and geographical units, has altogether missed the significance of the unions’
true base— the workplace clubs.?

The centralized part of the Swedish system is the negotiations of new wage
contracts. The application of these contracts, however, as well as other issues such
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as members’ disputes with their employers, are handled by the clubs. Thus, in
practice, there are three levels of negotiarions: the central national negotiations
berween SAF and LO; the negotiations between national industrial unions, for
example, the Swedish Metal Workers’ Union and the Engineering Employers’
Federation; and, finally, local enterprise bargaining. In many cases, local negoti-
ations have considerably greater significance for members than do the central
negotiations, This is particulacly true in industries such as engineering that have
a high proportion of variable wage systems. Legislation in the 1970s further
increased the role of the clubs, in so far as it established that they would have
specific prerogatives and powers to act as the sole representatives of employees in
the codetermination process; to be the exclusive recipients of company informa-
tion; and to appoint safety stewards, who would be empowered to stop production
processes they deemed dangerous.

Parallel with other changes in union structure in the 1960s and 1970s that
centralized the structure of the unions, changes of an opposite character occurred.
The significance, the areas of competence, and in many unions the number of
clubs increased. An example is the Metal Workers” Union. After its congress of
1961, small regions were systematically eliminated. By 1985, there were only 134
regions in all. But at the same time the number of clubs increased, from 1,500 in
1960 to more than 2,340 twenty years later. In 1980, there were clubs at two-
thirds of all workplaces with more than ten employees and at more than 95
f- percent of those with more than ffty employees. Ac large workplaces, club boards
B were complemented by group boards, chosen in general elections. At Volvo, for
* example, in 1969 the group boards were given the task of independently negoti-
-ating over piece rates. During the 1970s their tasks became even more extensive;
for instance, they were given responsibility for codetermination questions as well.
As the sociologist Anders Kjellberg (1983:77) has pointed out, the other Scan-
‘dinavian countries are also characterized by a dense organizational presence at the
workplace. Moreover, the unions perform significant tasks there. This feature
contradicts the picture of centralism pure and simple:

. The Scandinavian system is at the same time decentralized compared with most
countries of continental Europe. That is, in the latter countries there has been, or
still is, no counterpart to the Scandinavian nations’ comprehensive union negoti-
ating activities at the workplaces. . .. The fact that workers in the Scandinavian
countries find themselves “near” the union, on account of a well-developed system
of unien representation on the shop floor and on account of local negotiations, has
probably been of great importance for the high unionization rate: Employees have
rurned to the union when they have had problems, rather than to the enterprise
committee or similar organ, as has usually been the case in continental Europe.

- Thelargest LO union in the 1980s was the Municipal Workers’ Union, because
‘of the great expansion of public-care services. The leading union in LO, however,
'was the Metal Workers” Union, the largest within manufacturing (hereafter “Me-
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rall,” in accordance with Swedish parlance). Metall organized workers in the steel
and engineering industries, as well as car mechanics and the like. In 1988, it had
470,000 members.

As a result of alarming reports on the increasing wear and tear suffered by
workers in repetitive jobs, plus growing difficulty recruiting young people 1o
vocational training in high school, during the second half of the 1980s work
reform, the work environment, and work organization rose to the top of Metall’s
agenda. The need for change had been underscored in the main reports to the
congresses of 1985 and 1989.> Thus, as 2 practical marter, the union’s national
officers, rogether with local clubs, engaged in significant projects promoting

change.

Codetermination and Increasing Union Participation

To understand the role of the unions.in the industrial development of the
1980s, a glance back at the 1970s—the heyday of Social Democratic reformism—
is in order. At that time, a series of new labor laws was promulgated, with the
intention of strengthening the unions’ position. In 1973, a law on board repre-
sentation for employees came into effect. Other European countries also passed
legislation on board representation for wage earners at this time. Sweden was the
only country, however, in which the legislation built on the assumption that the
trade unions—as the organizations concluding collective agreements—would
appoint representatives to the boards.

The following year, a new law on job security was introduced. The law required
that dismissal be based on objective grounds and that the employer give notice to
the local union organization—in good time—abourt planned layoffs. The law
also introduced rules on precedence and seniority in cases of layoffs arising from
lack of sufficient work. The companies’ prospects of using dismissal or the threat
of dismissal as a disciplinary punishment disappeared almost completely.

Finally, in 1977, the Codetermination Law {MBL) came into force. It required
an employer to negotiate with its union before making decisions resulting in
significant changes. If no agreement was reached, however, the company could
carry out its original plans, after negotiations had been concluded. MBL gave the
union the power to postpone decisions—no more. To ensure the union could
use its bargaining rights fully, the law contained rules about the company’s
obligation to provide informarion. In principle, the union representatives had the
right to acquaint themselves with any and all materials needed o judge the
company’s operations.

MBL came into effect the same year Sweden entered a deep recession. The
union agenda abruptly changed: planr closings, layoffs, and company mergers
became the dominant concerns. The new law offered the unions few possibilities
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for defending employee interests regarding such matters. During the boom of the
1980s, however, when the expansion of old factories and the planning of new
ones became important issues, the prospects for influence improved markedly. It

- now became normal for the unjons to be engaged early on in the companies’

planning processes. When Volvo began planning the Uddevalla factory in 1985,
for instance, trade union representatives participated on a full-rime basis from the
start.

. Industrial Relations under Stress

Traditionally, the structure of Swedish unions, both the decentralized and the
centralized components, has closely matched the structure of employer organi-

. - zations. In fact, from the beginning of the century, it was the employers who
* drove the cenuralization process, and in the 1950s it was SAF that took the
t initiative to introduce nationally coordinated, centralized bargaining. Thus, for

two decades, SAF and LO exercised a decisive influence on all national negotia-

. tions, setting the standards for wage increases for groups in the private as well as

the public sector. At the same time, they maintained the tradition of self-regulation

f - of the bargaining parties and avoided state intervention in the industrial relations
| system, another one of the employers’ goals.

This model of coordinated and autonomous bargaining, which was so successful
in preserving industrial peace, gradually started to dissolve during the 1970s. LO

k' encouraged and prodded the Labor government to promulgate the new extensive
¢ labor legislation on employment protection, codetermination, rights of local
- union representatives, and so on, signaling a significant departure from the tra-

dition of self-regulation. This was followed, during the 1980s, by recurrent gov-

f - ernment involvement in the bargaining process, mainly because of the increasing
k.- complexity of the pattern of bargaining, brought about by the appearance of 2
- number of new cartels representing various public and private white-collar unions.

Kjellberg (1990:48) has stressed this point:

The top level of bargaining was transformed to a fragmentary arena containing
several actors. . . . By that, a state of increased uncertainty occurred, especially with
reference to industrial peace/conflict. The big conflict {strike and lockout} in 1980,
embracing manual and white-collar workers in all sectors, clearly demonstrated this
fact. By that, the conflict gave the employers a powerful impetus to reconsider the
model of centralized bargaining.*

Even in the period when centralized bargaining was most successful, there was

an important element of bargaining at the industry level as well as at the local
. enterprise level. [n the 1980s, the employers, spearheaded by the large engineering
. firms, turned their interest to these other levels, with the goal of making bargaining
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fully decentralized and enterprise oriented. Their success was himited, and at the
end of the 1980s, there was a—possibly temporary—return to coordinated,
centralized bargaining under heavy government orchestration. One important
effect of the new employer strategy was 2 significant reduction in the power and
influence of LO, the confederated trade union body for blue-collar workers, and
increasing importance for the national industrial unions and especially the Metal
Workers, which for some years during the 1980s occupied a strong public
position.

Traditional union policies were also under stress because of a profound change
in ecdnomic policy. In the period from the beginning of the 1950s to the middle
of the 1970s, the Labour government generally pursued a tight fiscal policy,
combined with selective measures to encourage investments during business
downturns and active labor market policies to stimulate retraining and labor
mobility. In combination with the solidaristic wage policy, this strategy meant
there was continuous pressure on companies to enforce rationalization within
firms and transfer resources from less to more productive sectoss.

In the economic crises of the late 1970s, the conservative government, which
came to power in 1976, embarked on a very different strategy of currency depre-
ciation, in an effort to rouse investment and employment by means of a general
profit boost. This policy was vigotously continued by the Social Democrats. When
they came back to power in 1982, they administered another major depreciation
and pressured unions to keep their wage demands low. According to the Social
Democrats, the only way to create sustainable growth was to raise capital’s share
of the national income. From 1979 to 1984, labor’s share of the total value added
was reduced from 71 percent to 66 percent, despite the favorable ourcome for
employees of “the big conflict” in 1980. Combined with the strong international
recovery of 1983, the result was a virtual profit boom for Swedish firms. The goal
of full employment was reached, but, because the new policy relaxed the pressure
on firms to rationalize and upgrade, the high profits resulted in only short-term
increases in investments and growth. Companies used their expanded revenues
for mergers and acquisitions, thereby stepping up their international operations,
as well as signiftcantly reducing domestic competition in a number of industries—
to the detriment of Sweden’s long-term capacity for innovation and development.

In the end, the economic strategy of the 1980s resulted in a slow and decreasing
growth in productivity. The yearly growth in labor productivity {(value added per
hour} in the manufacturing sector for 1985-88 was only 2 percent, compared
with 3 percent in Germany and 4.2 percent in the United Kingdom (Erixon
1990:31, 33). In 1989 and 1990, the Swedish growth rate declined even further,
exacerbating Sweden’s problems in the international recession, which in 1990
succeeded the long boom period.”

For unions, the strong political pressure to keep wage demands low at a time
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when companies were earning unprecedented returns created strong internal
tensions and tended to threaten union legitimacy. Specifically, it was one of the
reasons for the falling union participation rate in the late 1980s. Unable to pursue
an aggressive wage policy because of their political loyalties, the blue-collar unions,
and especially the Metal Workers, turned to a strategy of work restructuring, sig-
. naled by the benchmarking document “Rewarding Work.” For Metall, this was
not only a way to artack the problems of repetitive strain injuries or to make
- manufacturing more attractive for young people. In a time when centralized
bargaining had failed to deliver, it was also 2 way to improve real wages by creating
locally negoriated skill and wage ladders, which, according to union policy, would
. be accessible to all workers. The macroeconomic policy of the 1980s was thus
- another reason for Swedish unions to focus on work restructuring much more
‘strongly than most other unions in the industrialized world. In this effort, the
-~ highly visible autemotive industry played a pivotal role.

 Industrial Labor Crisis

£ In 1988, the Swedish labor force was composed of 4.5 million workers between
. sixteen and sixty-four years of age. More than 90 percent of this labor force were
- wage and salary earners.
~ The rate of labor force participation was high: 83 percent of men between
. sixteen and sixty-four were gainfully employed, as were 80 percent of women.
*The male participation rate remained constant during the 1970s and 1980s, while
 the female rate rose continuously from the early 1970s, when the prevailing rate
-~ 'was 70 percent.
 One-fourth of the labor force—more than 1 million people—worked in man-
- ufacturing (including mining); another 300,000 had jobs in construction. The
" number employed in manufacturing decreased stightly in absolute terrs through-
* out the 1970s and 1980s; and the proportion in manufacturicg fell from 29
" percent in 1970 to 23 percent in 1988. The engineering industry increased in
.. importance during this period, however, and in 1986 it accounted for nearly half
“of those employed in manufacturing,
.. Throughout the 1970s and 1980s, through the oil crises and the international
. recession, the Swedish employment rate remained very high (see table 4-4). The
favorable labor market also greatly reinforced the position of the unions and
trengthened their claims to influence the design of factories and the character of
2. working conditions.
k' The increase in employment from a level that was already high during the
. second half of the 1980s sharply limited companies’ possibilities to select their
personnel and to keep workers in unattractive jobs. Moreover, the short effective
work time worsened the labor shortage. The nominal work time was certainly



82 Pressures for Change
TABLE 4-4. Relative Unemployment in Sweden, 1970--88

Proportion of population Unemployment as a percentage
Year in the labor force” of the labor force”
1970 73.3% 1.5
1971 741 25
1972 74.4 27
1973 74.9 25
1974 76.5 20
1975 78.2 1.6
1976 79.0 1.6
1977 79.4 1.8
1978 7.9 23
197% 50.9 2.1
1980 815 2.0
1981 81.5 25
1982 81.7 32
1983 818 3.5
1984 819 3.1
1985 82.6 2.8
1986 §3.3 2.2
1987 83.4 1.9
1988 84.0 1.6
1989 84.5 1.4
1990 84.8 1.5

Source: SCB {Seatistics Sweden), The Labor Market in Figures, 1970-88; Statisrical Reportno. 1, 1991,
“Percentage of population between sixteen and sixty-four yeats of age.

long (leaving absenteeism and overtime our of account), considerably longer than
in West Germany, for example, but, because of generous legislation providing the
right to leave to study and in the event of parenthood and the high rate of absence
caused by sickness, the effective work time per employee was short.® If one
considers the [abor force participation rate, however, and spreads the work hours
-among all persons berween sixteen and sixty-four years of age, the picture appears
very different. By this measure, the average Swede worked more than twelve
hundred hours per year, compared with one thousand for the average German
(see table 4-5).

I 1988, workers in the Swedish engineering industry were absent from work
on account of illness an average of twenty-nine days per year. The figures for the
Federal Republic and for Britain were eighteen and eleven, respectively. There
were many reasons for the very high rate among Swedes. One was the labor
shortage. At the end of the 1980s, nearly all persons in the Swedish labor market
experienced 2 demand for their services, including those who, during slumps or
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TABLE 4-5. Theoretical and Actual Work Time in the Engineering

' Industry, 1988

Country Nominal work time* Actual hours worked®
Great Brinain 1,780 hours 1,840
- West Germany 1,670 houss 1,380
~ Sweden 1,820 hours 1,500

Sources: Afférsviiriden 48 (1989); Economist 3 {1990},

“Work time is based on the number of workdays, excluding vacations and holidays. The daca for Britain are
from 1987,

*Includes absences and overtime.

in countries with high unemployment, usually could not find work. Another

:'- cause was the high and increasing proportion of women in the labor marker. In
- 1988, 86 percent of women with children under school age had gainful employ-

ment. Because they still bore the main responsibility for their families, they were
absent from work more often than men, among other reasons, to care for sick

"f.ﬁ children.

The high rate of absenteeism among women was also the result of injuries and

& problems in the work environment. Industrial workplaces were designed for men,
i and women frequently were assigned the most repetitive, monotonous, and tiring
" jobs. Among employees in manufacturing, women were absent from work, on
I average, twice s often as men.

Both short- and long-rerm absenteeism in Sweden rose during the 1980s, but

i the greatest increase was in the area of long-term absenteeism. At the end of the
E 1970s, illness absences of 180 days or longer accounted for 33 percent of all days
L' lost due to illness. Ten years later, the figure had risen to more than 40 percent
',_': (Riksforsakringsverker 1989:24). This occurred in part because of procedural
[ changes in the mid-1980s that made it much easier for workers to obtain sickness
t benefits for long periods, including for education and retraining lasting several
. . years. Groups that in other countries receive pensions for early retirement or for
f other reasons are not counted as part of the labor force came to be classified as
i absent on account of illness.

The rising rate of short-term absenteeism, with its consequences in the form

E. of planning difficulties, need for extra staff, and quality disturbances, was a great
& concern for the business community. This problem thus furnished the motivation
b for a growing number of projects in the late 1980s aimed at changing personnel
k. policies and work organization. The rising rate of long-rerm absenteeism, hov-
k. ever, was the central question for the government, because of the soaring social
k. insurance costs, and for the trade unions. Concern over this issue led o an

‘-.- intensive debate, the so-called work load injury debate of 198788, about both

. the structure of the insurance system and the work environment. After the election
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in 1988, the government appointed a work environment commission with the
task of identifying the worst jobs and proposing means for their elimination. In
the auto industry, with its extensive ergonomic problems and repetitive trauma
injuries, the work load injury debate and the commission had 2 notable impact.

injuries, the work load deb d the co on had 2 notable impact.”

Young People Turn Their Backs on Industry

Industry’s recruiting problems were worsened because young people, in grow-
ing numbers, were choosing not to enter manufacturing (the exception being the
building industry). Of a total of 126,000 applicants to the senior high school’s
two- and three-year “lines,” just 3,000 or 1 percent, chose the mechanical and
industrial rechnical lines. (A line is roughly equivalent to a major, but it applies
to high schools as well as universities in Sweden.) There were twice as many places
as first-preference applicants, meaning these lines were last in popularity.®

In Gothenburg, Sweden's largest industrial city and the headquarters of Volvo,
the number of places in the mechanical and industrial lines was reduced year after
vear because of the lack of interest. Ar the close of the 1980s, more than half the
places were empry afrer the first round of admissions. In Sédertilje, a city south
of Stockholm and Scania’s main site, the figures were even more dismal. Despite
a sharp reduction in capacity, a mere third of the places were raken after the first
round of admissions in 1990. Both Sédertilje and Gothenburg are metropolitan
labor markets. The same tendency prevailed, however, though more weakly, in
other industrial areas. In Uddevalla, traditionally 2 shipbuilding town and from
the close of the 1980s the site of Volvo’s new car plant, the number of applicants
for the “mechanical” and “industrial technical” lines fell by half between 1980
and 1990.°

When the recruiting difficulties first began to grow in earnest in the mid-1980s,
industry’s first reaction was to see them as an information problem. All that was
needed was an informartion campaign that counteracted the negative image of
industrial work. A study of youth and industtial work performed by the opinion

-mstitute SIFO, however, showed that it was not that easy. SIFO examined the
artitudes of youth with experience in blue-collar industrial work and compared
those who stayed with those who had raken other jobs or started to study again.
The expectations of both groups were very much alike concerning such matters
as job security, development prospects, and social recognition. But, those who
had abandoned production work considered their work content and social envi-
ronment to have imaproved dramatically. Those who stayed in production work,
first and foremost, believed they possessed few other options. Forty-eight percent
said they had stayed in their current jobs because they had no choice. The authors
of the report summarized their findings as follows:
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Manufacturing firms can, by and large, keep only those young people who believe
themselves to bave no choice. A great majority of the youth who have been in
manufacturing but left it consider themselves o have gained by the change. This
means industry not only has 2 bad reputation—young people also think this rep-
utation is well-deserved. . . . This adds up to a big larent problem for industry. That
day it needs to expand will be a very difficult day indeed (Crona and Leion
1986:77).1°

I do not mean to suggest that conditions in, for example, the Swedish auto
industry were worse than in other countries. Quite the contrary. Rather, the
problem was that Sweden’s auto companies, in contrast to such enterprises in
most other countries, could not compensate for the arduous work and exacting
performance demands with higher wages. As a result of the Swedish unions’

", solidaristic wage policy, auto workers earned only slightly more than other factory
E-. workers, such as those in the textile industry, or workers in the service sector. Nor
.could the auto companies compensate for the lack of wage differentials by pro-

viding generous benefit packages. Because of the universalist Swedish welfare
system, with its national health insurance and pension plans, employees were not

-dependent on their employers for such benefits. This situation contrasted sharply

with that in North America, where auto workers were highly privileged in terms
of wages and benefits. “People could kill to get a job here,” a female taxi driver

_told me at the Nissan plant in Smyrna, Tennessee, in 1990. In Sweden, such a
- . plant would have had a hard time finding job applicants and an even harder time
k- keeping them.

Failure of the Technological Strategy

At the start of the 1980s, the Swedish auto companies saw comprehensive

k' automation of assembly as a way of drastically reducing the need for staff and of
solving the problems associated with repetitive and arduous jobs as well. Auto-

" mated assembly had existed for a long time, of course, bur until the beginning of
. the 1980s, it was the so-called rigid automation, which consisted of dedicared
. machinery and was therefore limited to products with very high volumes. During

the 1970s, robotic technology had developed quickly and with it the possibility

. of flexible automated assembly (FAM). Several large auto manufacturers, includ-

ng GM and Volkswagen, seized on this technology in the hope of developing

* highly automated assembly plants. At Volvo and Saab as well, great expectations
_ were attached to the FAM concept. After all, the robotization of body work had
f- truly taken a leap in the first half of the 1980s. Why not in assembly as well? Yer,
¥ despite great efforts, no breakthrough appeared.

A symposium at the Swedish Academy of Engineering Science held in 1988,

‘ summed up some of the problems."! One major difficulty was obtaining equip-
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ment that combined speed with adjustability. It was hard, in practice, for the
flexible, programmable machinery to move as rapidly as the human body. Another
difficulty was the low overall flexibility of an automated assembly system, with its
multiplicity of different subsystems. Equipment was required to transport and
place the base object, to supply addirional materials, to handle {grasp, transfer,
and insert) additional materials, for communication, and, not least, for supervision
and control. The tool cartier (the robot} could be flexible, but many of the
subsystems had to be dedicated, which made the total cost per product high. At
the symposium, even the mass producer Electrolux, with its strong focus on
technology and simple products {compared to the auto industry}, stressed how
hard it was to find profitable applications for such technology because of the low
speed of the robots and the need for costly auxiliary equiprent.'?

The automotive suppliers could point to some successful examples of auto-
mated components assembly—of loudspeakers and headlights, for instance. But
these cases all involved simple products and high velumes (two thousand to three
thousand units per day}.’® Automation was also possible in the more complicated
case of gas-engine manufacturing, with its large proportion of high-frequency
operations, such as the assembly of valves and valve mechanisms (especially cyl-
inder engine heads with sixteen valves}, pistons, and piston rings.

When it came to final assembly, however, the engineers’ vision of comprehen-
sive automation failed to come true. Thus, ar the close of the 1980s, despite great
(and expensive) efforts, there were only scartered and very marginal instances of
automated assembly in the auto industry, including mechanized marriage stations
at Saab Trollhittan and robotized window assembly at the Volvo plants. The
earlier fascination {in 1984-85) with VW’s far-reaching assembly automation in
its Halle 54 plant in Wolfsburg had vanished, and the same was true for GM’s
high-tech strategy.

During the second half of the 1980s, the continued restrictions on mechani-
zation in final assembly contributed to a strong sociotechnical renaissance as an
alternative approach to solve the personnel and productivity problems. When
automation no longer appeared realistic, the argument for using assembly lines
‘in the future were weakened, at least within Volvo Cars. In the bus and truck
divisions, with their much lower volumes, automation was never seriously con-
sidered even for the assembly of such components as axles or hubs.

Product Complexity and Variation

An important aspect of Swedish auto manufacture during the 1980s was its
increased complexity and product variation. In the press and body shops, the
introduction of new materials—above all, galvanized plate—made the manufac-
turing process considerably more difficult. Plants that had been single-type fac-
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tories became multitype, such as Saab’s body and engine shops, Volvo’s press
plant in Olofstrém, and Volvo’s assembly plant in Gothenburg, TC. New com-
plicated options were introduced, such as antilock brake systems in the bus, truck,
and car programs; air springs and rear steering in truck production; and multiple
valve products in engine production. The increase in product variation—at a
| given level of volume-—was generally more significant than the increase in pro-
£ duction.’ Demands for manufacturing capability rose further as quality became
© a paramount issue.

All of this reflected international trends in the industry. One feature that was
distinctively Swedish was the companies’ focus on the exclusive segments of both
the car and commercial vehicles markets. Another special feature was the extremely
high degree of internationalization. Thus, the companies had to adapt their
products to meet the needs of a great variety of customers. This was especially

true for commercial vehicles.
~ The first great reform wave in the Swedish auto industry had occurred at the
beginning of the 1970s and had been caused mainly by social problems, difficulties
f in recruitment, and so on. The reforms of the 1980s were considerably more wide
f ranging, because of the changed preconditions of production. In a strongly stan-
¢ dardized production system, with relatively low quality requirements and high
§ market demand, high personnel rurnover is not a terribly serious problem. When
' demands for flexibility, precision in delivery, and quality rise, however, the sig-
[ nificance of having a stable staff with low rates of absenteeism and high levels of
¥ competence and commitment increases. In labor-intensive processes, these qual-
E. ities can play decisive roles.
£, The increase in product variation and marker fragmentation is a main theme
£ in the “post-Fordist discourse.” It is not possible, however, to deduce the devel-
' opment of work and work organization from observations of the marketplace. If
. one wishes to understand the changes in the Swedish auto industry’s assembly
E methods during the 1980s, one must look to the ineractionberween the sharpened
- demands on the product matket, the failure of the technological strategy, and the
- labor shortage and consequent improved prospects for union influence. Moreover,
E it is important to see the entire period from 1970 onward as a period of learning,
[ 'in which the experiments and experiences of the first reform wave formed the
- point of departure for the following stages of change.

There Is No “Volvism™”!

£ During the 1980s, Volvo and Saab developed their products in a similar way
b as they stived to meet the same general forces for change. The transformation of
work organization, however, was much more thorough at Volvo. During the
€ 1970s, Saab had no counterpart to Volvo’s Kalmar plant, and in the 1980s, Saab’s
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planning for its factory at Malma (in 1986-89) was a contradictory halfbearred
effort compared to Volvo’s operation at Uddevalla.

One important reason for the differences berween the two companies was the
policy and atitude of top management. Gyllenhammar, the CEQ at Volvo,
demonstrated—in a very different way from the executives at Saab and Scania—
an interest in organizational and technical changes designed ro meet human
demands. This managerial orientation had great significance because of Gyllen-
hammar’s strong independent standing; indeed, it played a decisive role in several
new projects. To protect this position, Gyllenbammar strove to achieve a close,
long-term collaboration with the rrade unions, which, in wrn, gave them an
increased weight in the decision-making structures of the company. (This position
will be much less significant, of course, in the new Volvo-Renault complex.)

The unusually open culture among Volvo’s production managers and engineers
was promoted by the efforts of executives t encourage new ideas, even from
social science researchers, This culture was strengthened during the long series of
experiments and attempts with alternative work forms. Not that consensus always
prevailed among Volvo’s engineers about appropriate forms of production.
Rather, the striking feature was the breadth of views and the often sharp dis-
agreements.

The role of the unions was to influence the conception of a problem—what
was considered to be the problem—and of acceprable solutions, rather than to
offer their own alternatives or concrete proposals. As the engineers developed new
possibilities, the unions’ views of acceprable solutions changed, as did their pros-
pects for influence. Management however, retained the initiative and competence
to develop new systems. Three critical features of Volvo, then, were the attitude
and role of top management, its alliance with the trade unions, and the open
culture in industrial engineering.

It is important not to forger the social preconditions that made possible the
“Volvo culture’s” capacity for innovation in production and organization. This
becomes clear if one considers Volvo’s operations in Ghent, Belgium, where Volvo
had both a car and truck factory since the 1960s. The auto factory made the same

“products as in Sweden but in an altogether different labor market and social
structure, In 1989, unemployment in the Ghent region stood at 10 percent and
the maximum level of unemployment compensation was less than half the ordi-
nary wage. This endowed Volvo with excellent oppertunities for selecting per-
sonnel, as the head of information explained when interviewed in the trade union
journal Mezallarbetaren (no. 50) in 1989: “When we were going to increase our
production inn 1984, the news came out on a Friday. . . . On Monday we received
4,000 applications, We take care to choose our people,” he added. Another factor
was that, although union density in Belgium was high, the trade union movement
was split into three factions: liberal, Christian democratic, and socialist.
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The significance of Belgium’s social conditions for work motivation at Volvo
was reflected in an interview with a Ghent worker in Dagens Nybeter on Novem-
ber 12, 1989: “You have low employment. We're scared of losing our jobs. It is
said we like working, but I don’t know if that’s true. I think most workers
everywhere do their job as well as they can. It’s also a difference of mentality. We
put up with things more easily; we accept them.”

This “acceptance” would seem to be connected to the weak job security. For
instance, the workers at the Ghent factory could be dismissed if they were absent
from work too often on account of illness, were absent without legitimate cause,
or did “bad work.” In this setting, Volvo developed a very effective production
management, which diligently applied a number of new methods inspired from
Japan, such as total productive maintenance {TPM). But no attempt was made
1o “humanize” the work otganization and technology. The social relations seem

to have been more important than the “company culture.” Thus, the orientation

of Volvo management was not, in and of itself, a sufficient factor for change.

Rather, Volvo’s production strategy, company philosophy, labor-management
 relations, and engineering culture, in combination with the Swedish social struc-

ture and labor market, created the conditions for the Volvo trajectory in the years
berween 1970 and 1990. At the same time, these conditions did not preclude the

possibility of implementing organizational forms or managerial practices dcve!—
~ oped and proven viable in Sweden in operations in other countries. Indeed, this

was done by both Volvo Buses, which implemented its Swedish assembly concept
" to Britain, and Volvo Trucks, which introduced new managerial practices in its
~ operations in the United States and Brazil.



5.
Organizational and Technical Design
of Swedish Automotive Assembly

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.

The preceding chapter outlined conditions in the Swedish auto industry

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
flow 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 of unused
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 =

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.! 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 Trollhittan, 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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assembly of a Saab 9000 took nearly three times the theoretical minimum. Some
of the reasons for the losses were the difficulty of coping with the variant spread
and the irrational system of materials provision.

The figures for Volvo’s 740, assembled in Torslanda, were better but still
excessive: balancing losses: 30 percent; handling losses: 15 to 20 percent; and
system losses: about 70 percent, for a total of 115 to 120 percent (Bergdahl and
Johansson 1987:70).2

During the 1970s, industrial engineers in the Swedish auto industry began 1o
realize the extent of these losses. This was especially true at Volvo Trucks, where
product variation and thereby variant losses in assembly began to rise sharply.
Because of the difhculties of “mixed-model assembly” in a rigid line system, the
development of variants also contributed to increasing the rate of capital tied up
in inventory. The increasing emphasis on quality (“right from the beginning”)
also encouraged reconsideration of the rationality of the line. From having been
self-evident, the technical organization of the assembly process became an open
question during the 1980s. The case studies that follow reveal a great variation,
with significant implicatiens for both the economy and working conditions.

The assembly design, the way in which equipment and work stations are
grouped and the physical flow is organized, was one central dimension of analysis.
Theoretically, the number of grouping plans or layout options is great. In practice,
however, the range of configurations is smaller. The different ways of arranging
assembly in the Swedish auto industry from 1970 to 1990 can be placed along a
dimension that [ shall call the assembly system’s x-axis. This axis is closely related
to the horizontal division of labor. The x-axis indicates the technical framework
for horizontal division or integration in the assembly process. The starting point
corresponds to the traditional line system; the points along the line correspond
to how much of the product’s final assembly is performed by one assembler or
assembly group.® Five levels, or steps, can be discerned. “Half-steps” berween
steps 2, 3, and 4 are also distinguished; they represent variations between factories
(Volvo LB and Volvo at Borés, for example) in their development from flexible
line to complete assembly.

1. Orthodox line assembly. Production layout is of a strictly serial type, and jobs
are highly repetitive. Work cycles in car manufacture are normally one to three
minutes, fifteen minutes in heavy truck assembly (in which the total volume is
lower).

2. Flexible line assembly. This is usually a series low with buffers. Technically,
it can consist of elastically linked conveyor sections, but it can also have an
individualized transport system with centrally controlled carriers (AGVs). Work-
ers in this system can follow the base object a ways, so that the work cycles can
be somewhat longer (ten to twenty minutes in car assembly).
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3. The parallel series system. There are two main forms of this system. One kind

consists of several short parallel flows. The other has parallel sections in a single
overarching serial flow, possibly with concentrations or “waists” for facilitating
mechanization or the addition of materials. In that case, the structure is parallel
section, line assembly, parallel section, line assembly. The work cycles can range
from fifteen to twenty minutes to a couple of hours in complex assembly.
£’ 4. Complete assembly. In this system, one or two individuals, or a group, perform
F the entire assembly, sometimes because the operators follow their base object
V. through a short flow. In this case, the overall system consists of a collection of
¥ parallel flows. The most consistent version is wholly parallel stationary construc-
tion—pure dock assembly. The work cycles are long—hours or days—depending
" on the product.
i 5. Integrated assembly. This system integrates an even longer section of the flow,
. including not just assembly but also inspection, testing, and adjustment. The
* assemblers, at the individual or team level, are responsible for completed, ready-
. to-drive products. Such integration normally presupposes certain rechnical con-
. ditions, as does complete assembly. For example, decentralized testing equipment
- is needed. The organizational structure and qualification level are of grear impor-
-.tance in how these technical conditions are utilized.

There is 2 connection between the production layout and the way the work
. stations are linked. This connection is a matter of technical control. A pure,
. “orthodox” line requires mechanical pacing of the sort provided by 2 conveyor
" belr for all heavy base objects. This was one of Ford’s basic principles. In an
- unpaced serial system with operator pacing, lighter objects might be moved by
- the assemblers themselves. And in flexibilized lines and in parallel series systems
" with a main flow, the technical conditions exist for control of the base object to
¢ be decentralized. For instance, the assemblers can instruct the carrier to move the
. object when the work has been completed. Such autonomy often comes into
" conflict, however, with the synchronizing demands of the larger system. Thus,
. the technical control of production tends to become centralized, and the auton-
- omy enjoyed by the assemblers can be as insignificant as on a line. In long-cycle
- parallel assernbly and complete assembly, central control of the base object’s
_ movement is not possible as a practical matter. Complete assembly arranged in a
. flow requires some coordination of the operators’ pacing; by contrast, dock assem-

bly allows in principle for completely individualized pacing.

Organization of Work

Another central dimension is the organization of work. This concerns how
. - different work tasks are joined in work roles {positions) and how prerogatives,
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information, and responsibilities are distributed. Ideally and typically, the Tay-
lorist work organization has four basic features: (1) a high degree of specialization
of positions and functions; (2) a strict hierarchical structure throughour the
organization and usually a hierarchy among blue-collar positions, according to
the pattern subforeman, adjuster/inspector, assembler; (3) control by means of
derailed instructions and the giving of orders through a chain of command; and
(4) individualized and “verticalized” relations. The workers ate related as individ-
uals to their superiors, who bear exclusive responsibility for all coordination. This
coordinarion occurs in an individual and hierachical manner, rather than through
horizontal cooperarion within groups or work teams.

As with the assembly line, this form of organization, which was originally very
efficient, came to entail significant drawbacks for companies over time. Costs of
administration rose, while feelings of responsibility and motivation among work-
ers decreased. -

Since the 1970s, the organization of the shop floor has been changed in Swedish
auto factories, and various forms of group work have been introduced. Several
different aspects of this development could be analyzed. I have chosen to concen-
trate on one—namely, how the vertical division of labor and the distribution of
prerogatives have been changed. This dimension is represented by a y-axis. Levels
2 and higher on the axis assume crganizationally developed forms of cooperation
berween the workers over and above those arising directly out of the production
process. The higher the value, the more integrated the shop-floor organization
and the more numerous the issues the groups can influence. Four levels can be
distinguished in the case studies: '

1. Conventional hierarchy, which is strictly individually based. The room for
worker influence is very small, except possibly over martters of work rotation.

2. Group organization within the framework of a traditional shop-floor man-
agerial structure, or what may here be called hierarchically circumscribed group
organization. The groups can influence short-term matters such as the planning
of the workday and the distribution of their own work. The role of the group
-representative or leader, if there is one, tends to be fixed and linked to the
organizational hierarchy.

3. Strong group organization, with a high degree of decentralization. The
production groups perform a good deal of the traditional tasks of first-line man-
agement and some industrial engineering work besides. Group representatives
and such are selected by the groups themselves.

4. Integrated teamwork. There is no first-line management of the traditional
kind. The groups’ areas of responsibility include working with staff employees
responsible for such functions as product preparation and engineering.
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“Integrated asserably” on the x-axis means the work area includes more tasks
than merely assembly. Analogously, “integrated teamwork” on the y-axis means
the groups’ tasks and prerogatives extend outside the immediate production
function and its organizational hierarchy.

There is 2 connection berween the structure of the organization and the ad-
ministrative control, just as there is between the arrangement of production and
technical control. Detailed monitoring of workers’ conduct usually occurs in
plants at the lowest level on the y-axis; in plants at the highest level, the pattern
of administrative control rends to merge into management by objectives instead
of detailed control. As we shall see, however, inconsistent forms—with contra-
dictory patterns of control—also occur. The axis does not directly indicare the
degree of collaboration between the workers. At the same time, strong groups
with a high degree of influence (y > 2} are scarcely thinkable without developed
relations of cooperation.

Self-Management versus Partial Self-Management

Researchers within the sociotechnical tradition, especially as it developed in
Norway, have analyzed the vertical division of labor from a self-management
perspective. In the most structured analysis of different industrial work groups,
Norwegian researcher Jon Gulowsen (1971) found that the degree of autonomy
was determined by whether the group could do the following: (1} influence its
qualitative goals (the choice of product); (2) influence its quantitative goals (the

k' number of units produced); (3) choose if it shall have a leader and, if so, who {10

handle the group’s relations to its surroundings); (4) determine which extra
activities shall be undertaken; {3} decide when it shall work; {6) select the method
of production; (7) determine its internal distribution of work; (8) decide questions

“concerning recruitment; (9) choose if it shall have a leader and, if so, who {to

handle the group’s internal questions); and (10) determine how particular work
operations shall be carried out.
Gulowsen found no groups that had any influence over the choice of product,

.but ke did find several that fulfilled criteria 2 and 3. These groups worked on
‘various time-limited contracts, and management did not intervene so long as the

agreed-upon production level was maintained. In these cases, self-management

- was grounded in genuine independence. In all the other groups Gulowsen studied,

the measure of self-administration was strongly dependent on the attitude of

-management. For example, changes in first-line management could entail sub-

stantially reduced autonomy by the group.
Gulowsen concluded that the concept of self-management should be reserved

¢ for groups that have negotiated contracts that specify mutual obligations and that
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apply for demarcated periods. For other kinds of groups, which fulfill certain
minimum criteria for stability, autonomy, and efficiency, he prefesred the term
partial self-management (*“semiautonomous groups”). The distinction is qualita-
tively important. A self-managing group, according to Gulowsen, is one that
participates in determining the framework under which it works. The conditions
for the group’s performance of its task, and its internal self-administration, are
guaranteed for a demarcated period. Of course, even partial self-management may
be considered a great step forward compared to an organization in which work is
controlled in derail. Bur in contradistinction to “genuine” self-managed groups,
such groups can lose their autonomy on short notice as a result of company
restructuring, production transfers, or new production programs.

A problem with this analysis is that the role of unions in the development of
group organization is not discussed at all. Gulowsen did not analyze the possibility
of exploying union power to reinforce the independence of partially autonomous
groups or of using union contracts as a partial substitute for the time-demarcated
contract he considered a condition for true self-administration. As we shall see,
the local union at Volvo LB played a critical role in prolonging the survival of the
group organization.’

For the groups Gulowsen studied, the ten criteria listed above formed, in the
order given, a simple scale. Groups that fulfilled the criteria for self-management
to a certain degree thereby also mer all the less demanding criteria. Gulowsen’s
material was limited, however. Modern mass production of the kind examined
in this book was not the focus of his study. For this type of production, Gulowsen’s
criteria yield no one-dimensional measure of self-management. For example, some
production groups can determine their external leadership and make decisions
about extra activities (criteria 3 and 4) but select the method of production
{crirerion 6) only in a very narrow sense. This should not in itself be considered
proof that these criteria are not relevant (that is, that the production method
follows absolurely from the product choice). The concrete shaping of the tech-
nology and the specification of the work methods occur during the stages of
product engineering. A lack of shop-floor influence in this case means that orga-

-nizational development has been restricted to changes in the production function.

Model for Describing Production Design and Organization

If combined, the x- and y-axes create a simple model for describing the pro-
duction design and organization in assembly workshops® (see fig. 5-1). This model
emerged in the course of trying to chart the course of Sweden’s experiences. What
[ have called production design, the x-axis, represents various forms of technical
and physical organization, while the y-axis represents the hierarchical organization
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FIGURE 5-1. Model for Analyzing Production Design and Work Organization

of workers. The division emphasized by sociotechnical analysis—that berween

the social and technical system-——~is another point of reference. It is crucial here,

however, 1o explain the meaning of “technical system.” As Ulf Karisson has
pointed out (1979: 35), this concept can stand for either “a collection of machines,
apparatuses and such—that is to say, 2 collection without defined relations—or
an already structured collection of these things—that is to say, a concrete layour
with specified geographical and functional relations.” My x-axis represents the
technical system in the latter sense. Thus, this model cannot be generalized from
here. In particular, the organizational dimension, which combines integration
and influence, is strongly rooted in the Swedish situation. It would be difficult to
apply, for example, to Japanese production, in which 2 frequently high degree of
functional integration is not accompanied by increased influence for the workers
and the role system is discoupled from the technical system (the work process).
Therefore, high values on the y-axis cannot be assumed unambiguously to carry
the same meaning across national boundaries. (Perhaps “paradigm boundaries’

is the more appropriate expression).

A movement to the right on the x-axis corresponds to a reduction in the costs
that traditionally are attendant on the division of labor: industrial engineering
losses, sensitivity to disturbances, quality problems (difficulties of building right
from the beginning), and high personnel turnover. Against these advantages stand
the classical gains of the division of labor that were so important in the develop-
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ment of the Ford system: short instruction times, high and even work intensity,
standardization, and visibility. Which advantages predominate is an important
question in the case studies.

A movement upward on the y-axis can be motivated economically by such
social gains as increased commitment and taking of responsibility on the part of
the workers and reduction of administrative costs, Against this must be weighed
the more fragile structure (viewed from a traditional organizarional perspective),
with reduced possibilities for direct control ““in case of need.”

Likewise, in the case of working conditions, it is reasonable to suppose that
movements in 2 “northeast direction” (upward on both axes) can have palpable
positive effects on such issues as variety, qualifications, physical and psychological
strains, automony, and discretion. In chaprers 9, 10, and 11, I present comparative
dara from five factories—Volvo TC, in Torslanda, outside Gothenburg; its sat-
ellite plant, TUN; Volvo LB; Volvo at Borss; and Scania at Katrineholm. In that
each of these factories represents a different value on the x-axis, the significance
of the production arrangement for various aspects of work can be analyzed. In
addition, three of the five assembly plants correspond to different values on the
y-axis. Chapter 12 is devoted to a discussion of the relation berween work orga-
nization and worker autonomy (in the sense of power and influence} in these
plants.

Multitasking or Reskilling?

Organizational form is closely connected to qualification policy. Two pringipal
“skill strategies” can be discerned. One is skill development within the framework
of a largely traditional organizational hierarchy and division of labor. The most
restricted form is competence development for career-selected groups, in line with
a strategy strictly oriented to career enlargement within an established organiza-
tional structure. A more comprehensive form entails training of all the production
workers, in what remain fragmented work rasks through, for example, systematic
work rotation. This is often what is meant by the diffuse concept multiskilling.
A more accurate term would be multitasking. Alternation between positions is
encouraged, but the job structure is unchanged. Reskilling beyond the level of
narrowly specified tasks scarcely occurs.

The other main skill strategy is linked to changes in the organization and the
production arrangement and amounts to a flanking strategy that is coupled to
these structural reforms. As the case studies show, there are a range of variants in
this area:

One variant is the depth of the qualifications. The minimum type entails purely
operative instruction in the new tasks (the new operations, for example). A more
comprehensive version involves the conveying of functional understanding, such
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as product knowledge and genuine understanding of the production technology.
Only in the case of the latter does reskilling seem an appropriate term.

Another variant is the nature of the new qualifications. They can be product-
or process-specific, or they can be general and marketable, of the sort that distin-
guishes the skilled trades.

Finally, another variant is the form of training. This is closely linked to the
nature of the qualifications. Learning at the work station, under the pressure of
production, results in mainly product-specific skills. To develop the general and
cohestve skills traditionally associated with skilled work, a significant amount of
training outside production, in training workshops or production schools, is
normally required. In a study by Norbert Altmann and others {1982) of new
work forms in German industry at the close of the 1970s, it was found that
scarcely any of the companies investigated had developed their training methods.
The usual practice, as earlier, was for production workers to learn on the job.
Workers who had acquired long-cycled tasks saw this as a serious deficiency: only
with a proper training workshop could they obtain basic professional qualifications
and escape the burdensome link between training and performance. A training
workshop was viewed as a “refuge” from the social conflicts and tensions arising
in connection with learning at the place of work, where new employees were a
disturbance and a burden for the workers. Important questions for the Swedish
case studies therefore concern not only which organizational strategies are devel-
oped burt also how consistent the attempt ar change is and whether it is linked to a
comprehensive qualification policy or just a quantitative extension of existing
training practices.

Introduction to the Case Studies

Chapters 6, 7, and 8 present six case studies of organizational and technical
change in the Swedish auto industry berween 1970 and 1990. Two main questions
are raised in these studies: is it possible to discern a specific Swedish trajectory in
the technology and organization of auto assembly, and, if so, which forces drove
these changes onward, what forces hindered them, and what were the effects?

Chapter 6 reviews the production experiences of the two units with the most
extensive experience with long-cycle assembly with rich work content: Scania and

- Volvo Buses. Volvo's Bords plant was so efficient during the 1980s that the

company decided to introduce the same assembly concept when it acquired the
Bricish subsidiary, Leyland Bus. Such a step would have been far from self-evident
in the years immediately following the startup of the factory in Boris.

Chapter 7 focuses on Volvo’s Kalmar plant, the main attempt during the 1970s
to reform car assembly. Volvo Trucks’ LB plant is also analyzed. In the early
1980s, it was a flagship among plants aspiring to reform the organizarion of work.
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Chapter 8 contrasts the original planning of Volvo’s remarkable greenfield
operation, Uddevalla, with the aborted process of reform at the main brownfield
site in Gothenburg, TC.

These six cases are a sample from a comprehensive study in which twenty plants
were followed for ten years. The goal was to attain as complete coverage of
developments in the Swedish auto industry as possible and thereby to avoid resting
the entire analysis on a few selected “pioneers” or purported trend setters.

The case studies in the following chapters discuss the assembly stage only. Of
the production cost of a Volvo car, the value added within the car division {press,
body, painting, assembly, and seat production) came ro about 20 percent in 1989,
To this may be added about 5 percent in value added from the operations of
Volvo Components, above all for engine manufacture. Purchased materials were
therefore the most costly item by far.

Assembly accounted for about 40 percent of Volvo Cars’ labor costs in 1989.
The share increased during the 1980s as more complex products were produced
in the still low-mechanized systems. Of the production cost that can be affected,
then, assembly comprises a very important part. This is also clear from a British
comparison of manufacturing times for various production processes in 1980 and
1986. According to this analysis, which examined only the manufacturing process
in car companies, assembly time in 1986 was 35 percent of total time, compared
with 27 percent six years earlier.

Taken together, the case studies weave a fabric in which one may discern a
complicated interplay between different facrors in the industry’s technical and
organizational transformation and both important driving forces from without
(technology, products, and the labor market) and significant learning processes
within,

6.
Competitive “Craft Work™ in
‘Two Bus Plants

plants for chassis assembly, which entailed a comprehensive shift from

line assembly to group-based work in parallel asserbly. The new facilities
were sharply questioned at the starr, in part because their capacity to manage
fluctuations in production and personnel was doubted. During the 1980s, how-
ever, both factories proved that they were able 10 handle the pressures of tight
.~ capacity utilization, and they thereby became forerunners in the development of
modern long-cycle assembly. {Their principal production design and work orga-
nization are shown in fig. 6-1.)

g t the end of the 1970s, both Volve’s and Scania’s bus divisions built new

- Scania Katrineholm

E- Scania Katrineholm develops, designs, and builds heavy bus chassis and bodies.
i Approximately two thousand chassis were assembled in 1987, as well as two
hundred complete buses. The plant had about seven hundred employees and
included the following production operations: a component shop for pressing
* and machining; a chassis workshop; a bus shop with body and outfitting work;
. and a paint shop.

§'.  This chapter principally concerns assembly at the chassis workshop, the chassis
b flows. Of the 150 workers i this shop in 1987, 60 worked in preassembly, 40 in
¥ chassis assembly (frame jobs), and 20 in adjustment and outfitting work. Others
i: were employed in undersealing 2and materials handling. Two main types of chassis
were manufactured, both for rear motors: K chassis, with straight-mounted en-
gines, and N chassis, with transverse-mounted engines {city bus chassis). The
variant spread was great and had increased sharply during the 1980s on account
E. of the introduction of a series of new chassis for double buses and buses with
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trailing axle bogies, computer-controlled transmissions, antilock brakes (ABS),
and electronically controlled brakes. In addition, a growing number of chassis
were being built according to special designs tailored to individual customer
requests.

The total direct-assembly work for a single chassis took about fifty hours, of
which twenty were spent in final assembly (in the chassis flows, that is).

1981: The Big Step

For several decades, Scania manufactured buses in direct association with its
production of trucks in Sédertilje. In 1969, however, bus production was moved
to Katrineholm, where bus and chassis production was carried out in 2 common
workshop until 1981. The chassis were assemabled on two unpaced lines.

During the 1970s, problems mounted at this facility. A growing variant mix
increased the IE losses, and the feedback from adjustment and inspection to
assembly functioned in an unsatisfactory manner, which created quality problems.
The work cycles were long—about 1.5 hours-——compared with car manufactur-
ing. Nonetbeless, chassis assembly had a paced character, a bad reputartion, and a
high turnover. By contrast, bus manufacturing enjoyed a better status. It was
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characterized by low volume, an older work crew, and craft-type work with high
piece-rate earnings.

Scania started 2 new chassis workshop in 1981. The assembly was done in three
unpaced flows, in which the chassis were moved on air-cushion platforms through
five steps to 2 common start station. Bus manufacturing as well as rolling tests,
adjustment, and customer-ordered additions for both chassis and complete buses
were done in the older shop (see fig. 6-2). _

At each flow, there was a work team with a common piece rate, Within this
team, the assemblers strove for “complete competence”—building the entire

chassis. This approach worked well during the breaking-in phase, during which

no time demands were applied. But there was reason to believe it would be difficult
for the assemblers to master more than a couple of stations as the performance
demands grew more severe. According ro the shop management, in 1982 it took
about three months for a group to come up to full pace and ar least a year longer
for it to learn all the stations.

A team piece rate had long been applied in assembly at Scania. At the new
shop, the rates were extended to embrace more tasks. Thus, the workers at the
Jast assembly station would follow the chassis out to the start station, fill it with
oil, and so on and do various adjustments. The object was to improve the feedback
from adjustment and inspection that had been lacking in the former shop. The
assembly workers were also assigned, in exchange for a wage increment, respon-

E stbility for quality, which meant that, after his station, each worker would inspect

his work and sign a check list. The company also established leading hand positions
in two of the chassis flows. In the city bus group (N chassis), however, the group
itself attended to administrative responsibilities.

The changes that occurred at Scania in the form and content of the work can
be summarized as follows:

The work content was enlarged significantly. Station times were lengthened

~ (to two to four hours), and the assemblers sought 1o learn how to build the entire

chassis (“complete competence”).

Quality control was incorporated directly in the flows, eliminating the need
for adjustment and control stations in the assembly shop.

There was a conspicuous improvement in the level of cooperation between
workers in the flows. :

There was increased participation in IE work. The assignment of tasks within
the teams was managed in large measure by the assemblers themselves.

There was a kind of experimental self-managemment in one of the flows.

The breaking-in phase was carried out by experienced asserablers during a
period of low volume. One question was how well the new system would be able
to handle higher production pressure. Another was whether it could cope with
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personnel turnover and the training of new workers. These questions would be
answered in a new investigation five years later.

1987: The Chassis Shop Revisited

By 1987, capacity utilization had been very high for 2 year, which had neces-
sitated hiring a large number of new employees. In 1982, the chassis shop em-
ployed 70 persons; in 1987, the figure was 130 {excluding adjustment). In
addition, the product variation had increased greatly, putting the shop’s fexibility
and competence to a test.

The shop passed the test very well indeed. As in 1982, the chassis were assem-
bled in three unpaced flows, in five steps. But at that time, the goal of reaching
complete competence had not been tried at full pace. From the start, some of the
assemblers had been skeptical of this way of working since they did not want to
be on training pay but wanted to earn the full piece rate as soon as possible. The
shop management and the union together urged thar all the assemblers try the
new work forms, however, and by 1987 they were the obvious routine. In each
flow, two assemblers built the entire chassis together, by following it from the

first station all the way through to the start station. The total cycle times were

therefore long—ten to twelve hours.

When 2 large group of new employees was hired in 1986, experienced workers
operated two of the flows, while the new arrivals worked, under the guidance of
“godfathers,” at 2 more relaxed pace in the third flow. This way of training new
workers functioned very well, in the view of the shop manager.

Productivity had increased significantly. Thus, there was no longer any need
for a separate staff to assist in the assembly of particularly complex chassis.

Opinions were divided, however, over whether the new production arrange-
ment and work forms had truly brought about an assembly without any efficiency
losses as defined by IE analysis. A team leader said in an interview that variant
losses remained—even if the company did not pay for them—since assembly still
took place i series-dependent flows (in contrast to pure dock assembly). But the
industrial engineers maintained that variant losses had in practice been eliminated.
As proof, they pointed to the assemblers’ versatile skills and prospects for coop-
eration and to the fact that many operations were not station-bound but rather

- could be moved in case of need. Flexibility had increased, in general, and it was

much easier than before to cope with swings in volume and staff; for instance, it
was possible to make productive use of “overattendance.”

The work was much more integrated with the new assernbly system than it
was before. The teams not only did complete assembly (including quality control},

- but they also balanced and distributed work within their teams. The work ar-

rangement, in which pairs of workers followed the chassis, made it easy to cope
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with absenteeism. For example, if a worker was absent, his partner stayed at the
first work station the whole day, while the other pairs followed the chassis through
the other stations and in case of need assisted at the first work station as well. If
two assemblers were gone, the other pairs worked precisely as they would have in
the case of full artendance, the only consequence being that production fell in
proportion to the degree of absenteeism. In the line assembly of the 1970s, it was
often difficult to get production going in the morning because all stations had to
be staffed before anything could be done. These difficulties largely disappeared
in the 1980s.

In summary, then, the shop had established resistant work patterns character-
ized by a low sensitivity to disturbances. As the head of the shop emphasized, this
made for simple control, without the need for reserves. It also made high-quality
assembly possible, as one assembly worker testified: “By following the chassis,
you can correct things that went wrong yourself. If you miss a console or install
it wrong at the first station [a critical operation for the continued assembly], you
can correct it at the next station. If you forgot a PVC hose you can cur open a
clamp, install the missing hose, and clamp the bundle together again.”

With a work pace of one chassis per day and pair, it was easy for the assemblers
to get an averview of the workday and, with the help of the order chart (the “pick
chart™), the workweek as well. Thus, despite the profusion of variants, by the
standards of assembly work at least, the workers were prowded with an unusually
good overview of planning.

Compared with work on the old line, the jobs in final assembly now enjoyed
a much better repuration. The work was brisk and varied, and the physical burdens
were relatively tolerable, despite the weight of some of the components. Ar the
old chassis shop, personnel turnover had been high, and the jobs in bus manu-
facturing had been more highly regarded and better paying. This was no longer
the case in 1987. Turnover was now very low; the majority of those in the chassis
flows had worked in the shop longer than five years. This was an unusually high
figure for a Swedish assembly plant during the 1980s. When new jobs had arisen
in other parts of the factory in connection with the big upswing in production in

- 1986, only a few workers had left chassis assembly. Moreover, the rate of unem-
ployment in Katrineholm had been low throughout the 1980s; thus, the stability
was not the resulr of a lack of alternative industrial jobs with comparable pay.

Ambiguities of the Change

The development of the new work forms and content at Katrineholm was
considerable. Yet the new assembly design was not part of a larger organizational
transformation. This resulted in limitations in four critical areas: skill policy; the
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relation between assembly, IE, and product engineering; the teams’ administrative
autonomy; and the wage system.

The new work mode involved extensive on-the-job training of new hirees, most

of whom had 2 technical education. Otherwise, the company made no special
efforts to develop the workers” technical skills and theoretical understanding of
the products, despite the significance of quality awareness in the chassis flows.
Nor did the company try in any systematic way to make use of the assemblers’
competence outside production, by encouraging broad collaboration in product
preparation between assemblers, industrial engineers, and designers. In an opinion
survey conducted in 1987, the experienced assemblers expressed strong interest
in taking part in the preparation of new products, which were introduced into
the shop in quick succession. The established routines, however, left little room
for meeting these wishes. The most significant design changes were examined in
the development workshop by the chassis shop manager, the industrial engineers,
and the leading bands. The leading hands built a trial chassis, using the new
design, together with engineers and sometimes with the assistance of selected
assemblers. Broad forms of cooperation—in which, for instance, whole teams of
experienced assemblers work through new designs—were not to be found. The
lack of prospects for influencing the design of new vehicles was a source of
considerable dissatisfaction among the experienced assemblers, who considered
themselves capable of preventing many production problems.
1 In 1982, many of the pioneers of the new shop had aspired to combine the
E  more qualified work content with new organizational forms, especially in the
g assembly of the so-called N chassis. But the company had no such plans. Self-
management was never integrated into a larger organizational transformation. It
B was more a “local deviation” that depended on there being strong leaders in the
£ team. When these leaders moved on to other jobs, the system of self-manapement
b withered.

The union club strove during the 1980s to extend team work to the entire
k- plant and urged its coupling with enhanced decision-making prerogatives and the
< abolition of traditional first-line management. In several cases, the club took its
. opposition to the appeintment of foremen all the way to the level of central
£ negotiating berween the Meral Workers’ Union and the Engineering Industry
L. Employers, but without success.

The dominant form of control at the Katrineholm factory, outside the chassis
shop, was focused on individual work operations, rather than on the rationaliza-
tion of the production flow as a whole. One of the consequences was that a high
proportion of capital was tied up in inventory. The rate of materials turnover was
just four to five times per year in 1987.> The wage system did not encourage a
higher rate of turnover, as it could have, for instance, by awarding premiums for
delivery precision or for zero-defect chasss.
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Despite the new work forms in chassis assembly, a traditional piece rate cal-
culated on worker-time was applied, based on a unit price per chassis. This wage
system was a simple means of performance control, but it produced problems in
other areas. According to the club chairman, for instance, it created conflicts
between the assemblers and the industrial engineers. The emphasis on capital
rationalization and more rapid materials turnover increased significantly at the
end of the 1980s. It was not, however, coupled with any change in the wage

system.

Summary

At the start of the 1980s, Scania Katrineholm took a big step away from line
assembly and Taylorized production toward complete assembly with long cycle
times and much higher skill demands. Between 1982 and 1987, the plant proved
that this arrangement was viable by coping successfully with both record-high
capacity utilization and a heavy influx of new employees. Compared with the
earlier line assembly, the new structure had great advantages in terms of produc-
tivity, flexibility, and capacity to cope with disturbances. Moreover, working
conditions and the reputation of assembly jobs had markedly improved.

The horizontal division of labor had also been diminished greatly. But the
vertical hierarchy, the functional specialization, and the wage system stayed much
the same. The union club pressed for decentralization of responsibilities and
granting decision-making prerogatives to the work teams. The company main-
tained a reserved attitude, however. The seeds of self-management that had existed
in 1982 did not survive. Yet, from the larger perspective of the Katrineholm plant,
the jobs in the chassis shop had come a long way indeed. In 1987, therefore, both
the company and the club concentrated their efforts on other areas, such as
establishing flow groups in component production.

Volve Bords

Boris is the main site for Volvo’s bus chassis manufacturing operation, while
product development is done in Gothbenburg? In contrast to Katrineholm, no
body work was done in Boris.

In 1987, the plant’s 300 employees (of whom 60 were white collar) produced
about three thousand chassis. Asserably had 140 workers in all: 60 in subassembly,
50 in chassis assembly (in four parallel docks), and 30 in the adjustment and
equipment shop.

Boris manufactured the mid-motor chassis B10M, which accounted for 80
percent of volume, and front- and rear-motor chassis as well. The product varia-
tion was great. Forty percent of the units were manufactured on the basis of
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“marker-adapted” designs drawn to match a particular customer’s specifications.
The total direct work required for a simple chassis, leaving out painting and
materials handling, was about sixty hours. Of this, thirty hours were accounted
for by subassembly and twenty by chassis assembly. The rotal demand for assembly
knowledge in a chassis dock team {expressed in quantitative terms) was forty to
forty-five hours because of the variant spread; the rate of increase was abour 10
percent per year. :

As in Katrineholm, chassis assembly (the docks) was the focus of my interest.
It was in this part of assembly thar the changes were greatest, and it was the most
critical sector besides (in the view of the head of engineering}: “It is there we
measure, it is there the number of variants is greatest, it is there the risk for
disturbances is greatest.”

A Rocky Start

Until 1976, Volvo had assembled its bus chassis at the truck assembly plant in
Gothenburg, on an intermittently paced mechanical line. The station times were
comparatively long—hfty-three minutes—on account of the low production
volume.

In 1977, bus chassis manufacturing was moved to a new factory in Bords. In
contrast to Katrineholm, where Scania had been operating long before chassis
assembly was transferred there, Boris was a greenfield site. The assembly config-
uration in Bords was inspired by the dock system Volvo Trucks operated at Arendal
in the mid-1970s. {This is discussed further in chapter 7.)

A fundamental requirement in the planning of the Boris facility was that the
plant not be based on a traditional line. Chassis assembly was therefore organized
in four parallel docks, with subsequent stations for inspection, adjustment, and
test driving (see fig. 6-3). This was not pure dock construction, however, which
assumes stationtary assembly; rather, each dock consisted of three steps. In practice,
therefore, assembly took place in short parallel flows, just as at Katrineholm. The
assemblers moved the chassis on air-cushion platforms. The division into several
parallel flows had the consequence of lengthening the cycle times from one hour
to between two and four (depending on variants and production pace).

Work was organized in teams, in a total of seventeen team areas. A “typical”
work ream at each dock could have the following structure: eight assemblers, one
replacement, one adjuster, and one coordinator. The idea at the start was that the
role of coordinaror would be rotated among the workers, but this never happened.
Instead, the coordinatoers became permanent team leaders, whose duties were to
report times, check payments, maintain contacts with other sections, manage
rebalancings {redistribution of assembly tasks because of changes in volume on
the introduction of new product features), and train new employees.
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FIGURE 6-3. Basic Layout of the Four Docks of the Chassis-Assembly Operation
at Bords

The plant’s breaking-in phase was very difficult. Yet as early as 1979, an
econormic assessment of Bords indicated a marked improvement in productivity
{Eckerstrom and Sidahl 1980). IE losses at the old line in Gothenburg had been
heavy— 36 percent, in the form of balancing losses, variant losses, and distur-
bances. The figure at Boris was a mere 10 percent. This represented 2 personnel
rationalization of more than 20 percent.

Four years after the start, in 1981, both levels of productivity and quality were

" high, and there was a significant amount of flexibility. The system of four parallel
flows meant that a special variant needed to take up only one-fourth of the chassis
assemnbly, and it also facilitated rapid rebalancing. Earlier, the industrial engineers
had had to do an individual balance for every assembly worker. Now, they needed
only to specify a total time per vehicle; the work teams then decided how to
distribute this total within their own ranks.

The changes in working conditions were more ambiguous. Opportuniries for
the assemblers in each team to push common demands had increased as a result
of the new work organization, and the work content was richer and more varied
than on the old line. Yet, as in the line system, each assembler worked on his own
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balance. There were no plans to have the workers follow the chassis through the
docks, as was done in Katrineholm. In addition, the new dock assembly entailed
heavy work loads. In interviews in 1982, the assemblers emphasized three prob-
lems: (1) The intensity of the work, which was much greater than in [ine assembly
since there were no balancing losses. (2) The stressful interdependencies within
the docks. The absence of buffers in the flow (except in Dock A) meant the three
chassis in the dock had to be moved simultaneously. Accordingly, the assernblers
had to coordinate their efforts fully, which entailed severe time control. {3) A lack
of cooperation and collaboration in the teams. Those who fell behind got no
support from the others. One of the coordinators stressed that in large part this
was a consequence of the pace: “It makes for stress; everybody pushes everybody
else, because everything has to be done at the same time. Slow workers get sneered
at. If the pace were slower, it'd be possible for us to help each other. As it is now,
everyone works individually.”

Because of these problems, chassis assembly at Boras was the least attractive
work in the plant, as line assembly always had been in traditional plants. The
shop manager doubted the staying power and stability of the system of dock
assembly:

When all stations are manned, this system works bester than others; it makes for
high quality and short lead times. However, it is highly sensitive to staff disturbances,
because of the long station times and the variant spread. When workers are absent,
it’s hard to put adjusters in the assembly or use substitutes from one dock in another.
And it will be 2 big problem if we have a heavy staff turnover.

The training time for an assembler was calculated at three to four months. If
half the workers in a dock were replaced, it would take a year for the situation to
stabilize, in the estimation of the shop manager: “No stabilization of personnel
in the docks has occurred as yet. When the labor marker improves, personnel
turnover will increase. The inberent sensitivity of the system will be thereby
revealed.”

1987: Efficiency Proven

Berween 1982 and 1987, both the volume and the number of employees
increased by about 20 percent. Product variation increased markedly as well.
Together, these changes pur the production system under increasing strain. Con-
trary to fears, however, the personnel situation stabilized noticeably, so that from
k1982 10 1986, the annual labor turnover was just 3 to 7 percent. Internal mobiliry
 in chassis assembly was high, bowever. When the central warehouse was trans-

* ferred to Bords in 1986 and a number of new positions were opened up in the
plant, nearly half the dock workers applied for the new jobs. This was the trial by
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fire the head of the shop had feared. Fortunately, his fears were not realized. The
shift took less than half a year to stabilize, and the quality index stayed at a high
level the entire time. An important condition for this stability, however, was that
the turnover was internal. Those who took new jobs outside the docks had to stay
in dock assembly while they trained new employees; only after this was done
could they assume their new positions.

The stabilization of personnel and the continued streamlining of production
meant that, between 1982 and 1987, Bords could persistently maintain good
performance in several important areas. The quality level was high and very stable;
moreover, it was achieved, to an increasing degree, by building right from the
beginning, Adjustment times fell, despite the rapidly growing complexity of
production, and in 1987, a new system was introduced for measuring the pro-
portion of “zero-defect vehicles.” This referred to those chassis that were ready
for delivery immediately after test driving. The proportion was still low in the
first year—5 to 6 percent on average—principally because of shortages of mate-
rials, which meant that the chassis had to be sent to the equipment shop after test
driving.

A high rare of capital tied up in inventory was the only negative feature in the
economic assessment of 1979. Since that time, capital rationalization has been
intensive. A big step was taken when central responsibility for all bus parts was
shifted from the truck division in Gothenburg to the plant in Borés. Traditional
arguments of scale—volume and specialist competence~—supported joint storage
of parts for the trucks and buses. At the same time, unified responsibility for one’s
product-—from supplier to customer—spoke for the transfer to Borés.

The advantages of integration predominated and soon revealed their practical
value. So-called synchronized control of materials was introduced, resulting in
much more frequent deliveries from the twenty biggest suppliers, many of them
German. The high-quality work in assembly and the increasing share of chassis
also contribured to reducing the rate of capital tied up in inventory, as did the
introduction of delivery precision (calculated as the share of vehicles delivered
during the right week) as a control instrument. The rate of materials turnover
" grew from eight to nine times per year in the early 1980s to twenty times per year
in 1987.

A broader approach to rationalization was reflected in the wage system. Duting
the plant’s first years, the assembly workers were paid on the basis of an MTM
piece rate. (MTM is 2 method of analyzing repetitive work before it is actually
performed.) By the 1980s, however, because of the increased significance of qualiry
and of capital ted up in inventory, bonuses were introduced for productivity
(number of chassis per worker and year), quality, share of immediately OK
vehicles, and delivery precision.
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Continued Development of the Technical Design

When the factory was being planned, lirtle attention was devored to subassem-
bly, which was organized altogether conventionally. Accordingly, engine dress up
was arranged in a four-station unpaced line. This arrangement led, with the
increasing variant spread, to numerous disturbances in relation to the docks.
Thus, in 1985, the engine line was replaced by four parallel assembly areas and a
common materials store. The work cycles were two to three hours.

This arrangement was much more flexible than the preceding one, and it
facilitated the rapid production of engines for which the need was particularly
pressing. In addition, the design yielded grear advantages in the area of training.
New employees were granted the possibility of working at their own pace, without
being dependent on or disturbing coworkers. They could begin with the simplest
engines and then move on to successively more complicated tasks. Further, the
work patterns were robust. If a worker was sick, it did not affect the others. In
the view of the team coordinator, there was “a difference of night and day”
berween the old system and the new: “The engine station is now the best job in
the section. It was pure trash before. Compared with the docks, it’s easier to make
the quota for the piece rate. We help each other more, too.”

In chassis assembly, the industrial engineers strove to reduce the burdensome
dependence in the docks by changing from three to two assembly steps. This
required a transfer of work to the predock stations. With just two assembly steps,
there would be a space in the docks that could be used either as a buffer for coping
with varlant spreads or for inspection and adjustment. These alternatives were
tried in 1987.

Development of the Work Organization

At the same time as the industrial engineers were trying to make the technical
design more flexible, the company was seeking a more integrated work organi-
zation. These changes were limited mainly to horizontal development, however.
Accordingly, materials handling was integrated with assembly. This meant the
assembly teams were assigned full- or part-time positions in materials handling.
In the chassis docks, these were fixed positions; in other teams, these roles were
rotated among the members. With such integrated work methods, the company
successfully coped with the stringent demands on materials handling, which were
a consequence of the reduced time margins allowed by the system of synchronized
control.

Another step toward more integrated organization was taken with the intro-
duction of “intact teams” in dock assembly in 1987. From then on, instead of
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maintining a fixed pace, teams distributed tasks and chose the pace of work
according to how many workers were present. The teams would always consist of
the same people; no one was added temporarily in cases of absenteeism. The
company’s objective was to reduce sensitivity to disturbances and to increase
reliability.

A condition for intact teams was that every worker had to master work stations
other than his normal station, since in cases of lower attendance he might need
1o do some work at the stations before or after his own. The point of departure
was thus a work arrangement that was strictly divided into stations. And, in
contrast to the robust pattern of engine assembly, the use of intact teams entailed
frequent rebalancings.

In 1987, dock assemblers also began discussing the possibility of following the
chassis (as in Katrineholm), and the foreman supported the idea. The production
director did not consider the idea realistic, however, because of the long training
times that would resulr.

In 1984-83, negotiations had been conducted between the company and the
union club regarding the delegation of administrative responsibility to the teams.
The idea, which was ro be coupled to a new wage system, was to pay the teams
for such tasks as scheduling, task allocation, participation in planning groups,
inspection and quality reporting, the handling of altered orders, and budget
assistance. This system was tested in one team. The parties never reached an
agreement about the wage system, however, so the test was discontinued, just as
a similar project had been in 1982. The company wanted to count downward
from the existing wage level—that is, to change part of the wage into a bonus.
The union club considered it appropriate to calculate upward instead—that is,
to add the bonus to the existing wage. It appears the incentive to change was not
so strong on the company side. If it had been, the test would not have come
undone over the pay issue. One of the reasons for discontinuing the test, according
to the production manager, was that the teams already had so much responsibility.

As the assemblers pointed out, this was a big difference from a traditional plant:
“Here you decide things for yourself far more than at any other workplace. We
* don’t see the foreman so much. It’s enough to talk to the coordinator about taking
a leave and such.”

Instead of delegating prerogatives to the team as a collective, the company
concentrated on strengthening the position of the coordinator and integrating
him into the organizational hierarchy. Accordingly, the dock assembly foreman
emphasized: “The coordinator should be my man. If I don’t believe in a guy in
the team [as a coordinator], I go in and select another. The guys can be surprised
at first, but usually not for long.” Both assemblers and coordinators, however,
saw the coordinator first and foremost as a member of the team, and this made
the role contradictory.
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The company’s focus on “horizontal transformation” was combined with an
investment in “horizontal competence development.” The individual skill rates
introduced in 1986 were based only on assembly skills. This meant, in principle,
that each worker would receive extra pay for learning how to perform different
assembly tasks and would earn the maximum pay if he or she mastered the entire
work task of the team {which corresponded to more than twenty hours’ work
content in chassis assembly).

Working Conditions

Despite the considerable improvements in the levels of competence and co-
opetation within the teams, dock assembly in 1987 was still the least attractive
work in the factory. One coordinator, who had been employed at the plant since
it opened, summarized the reasons the work was so unattractive: “The foreman
makes a hassle about the times, for rests and such. The coordinator makes a hassle
about moving the chassis at the right moment. The inspector makes a hassle about
mistakes. Taken together, it makes for heavy pressure on the assembly workers.”

The pressure was caused by the process of wage setting and performance control
o, to use the terms of German industrial sociology, the relation berween Lobn
und Leistung. Despite the new features in the wage system, such as the qualification
bonuses, the control system was still based on MTM piece rates. These had created
great dissatisfaction in assembly in 1982 and in 1987 as well. The demand for an
MTM performance level of 115 was considered severe by both the assemblers
and the foremen.

To maintain the necessary low level of balancing losses required much more
intensive work than on a traditional line. In addition, the variant spread in the
docks was great, which produced constant shifts in work assignments berween
the steps in the docks. The variant spread also made it hard for the assemblers to
develop quick and smooth ways of building a certain type of chassis. In subassem-
bly work, which had more standardized jobs, such as axle assembly, the demand
for an MTM of 115 was much easier to satisfy. These workers could earn more

| than the chassis workers while working less hard.

The MTM method assumes that production is standardized and well prepared.

~ In Bords, however, the share of chassis without detailed production preparation

increased. For example, the IE department often did not have the time to build
2 production prototype of the so-called market-adapted vehicles. A foreman in
dock assemnbly, interviewed in 1987, summed up the situation: “It’s a tough job,
it’s hard to find better methods when there’s so much new. Lots of workers just
fall into bed when they get home. Dock assembly is the toughest job in the whole
factory—but even so it’s not paid extra.”

To summarize, the wage system in the docks was a mismatch between, on the
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one hand, 2 performance-control system rooted in the logic of standardized mass
production and, on the other, a production design and product flora that increas-
ingly departed from that logic. Why, then, did the company persist with this
system? It appears above all to have been a question of managerial control, as so
often is the case in labor-intensive production: the toughly applied piece rate had
replaced the line as an instrument of control.

The focus of the wage system on performance conrrol made cooperation be-
tween engineers and assemblers in developing work methods and preparing new
vehicles more difficult, precisely when this had become increasingly critical. In
the words of the club chairman:

Thete are such big differences in judgment berween the industrial engineers and
the [assembly] guys about how long it takes to do different things, and when
disturbances occur you have to turn in piece-rate notices [specifying the reasons for
the problems and the failure to attain normal production quotas], which always
leads to the same nagging. . . . There are a lot of guys in the docks, and there can
be hot-headed discussions with all those people. It's happened that both paper and
other things have been snatched out of the industrial engineers’ hands.

Summary

When the Boris plant began operating in 1977, its parallelized production
design and team organization were controversial innovations. By 1982, produc-
tivity and quality had reached a high level, but there were serious questions about
the plant’s stability. Did the long cycle time mean that things had “gone too far”
and that it would be impossible to manage higher personnel turnover? The
experiences in 198G showed that this was not the case; although rurnover was
high that year, the cbassis docks continued to deliver consistently high quality.

There were also questions in 1982 concerning the limitations in the plant, such
as the stressful sequence dependencies in chassis assembly, the fragmented work
organization (the team principle notwithstanding), and the lack of fit between
the method of performance control and the new principles of production. Berween

- 1982 and 1987, the production design was modified to allow greater technical
autonomy and flexibility, two-step assembly was tried out in the docks, and the
system of engine assembly was changed from line to complete assembly. The
horizontal division of labor was reduced. Finally, materials handling was integrated
with assembly (this had been a goal in 1982 but had not been considered practical).

The vertical division of labor and the distribution of decision-making powers
were not changed, however, notwithstanding negotiations aud discussions be-
tween the company and the union on several occasions. Capital tied up in inven-
tory and quality were taken account of in the wage system, but the performance
conurol in assembly was the same as in 1982; thus, an MTM piece-rate system
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was used that had no direct connection to production targets. The company’s
motive for retaining this system was that, despite its drawbacks, it “has given a
reliable output” {just as line assembly had done).

Achievements and Limitations: Bords versus Katrineholm

The long-cycle, parallelized assembly at Scania in Katrineholm and at Volvo
in Bords represents a radical contrast to car production in both its Fordist and
“lean” forms. Both Volvo and Scania had produced chassis on traditional lines
during the 1960s and 1970s, but because of the low volume, the work was less
repetitive than in car manufacturing. Moreover, Scania never introduced the
MTM method.

Both manufacturers experienced great demands for change during the 1970s.
The growing product variation became ever harder to handle, and there was
strong dissatisfaction among workers in line assembly, especially at Karrineholm.
Both manufacturers also expanded extensively during thar decade. The need for
increased capacity was the factor that triggered the introduction of new production
designs and organizational forms, The most radical change took place at Scania,
where assemblers acquired “complete competence” by following the chassis
through the entire flow and building complete objects. This also made it possible
to integrate inspection duties with assembly.

In the beginning, many managers doubted the new plants’ stability and capacity
to cope with future staff turnover. The performance during the 1980s put these
doubts to rest. Both plants proved themselves capable of excellent economic
performance, even in the midst of personnel changes produced by the rise in
volume. -

The new forms of production embodied an advance chiefly on the horizontal
level. First-line management and IE continued in rather traditional forms, and
performance controls were based on a quantity-oriented piece-rate system. This
supplied management with a simple control instrument to replace the line's
mechanical pacing; however, it also rendered more difficult extensive cooperation
berween engineers and assemblers in the preparation of new products. Such
cooperation is potentially of great significance for low-volume manufacturers
without large technical staffs.

At Katrineholm, the production arrangement and work forms in chassis assem-
bly made possible a stable staff with considerable productive skills. Yet the com-
pany felt no imperus toward continued “vertical” development, precisely because
the situation regarding production and personnel had become so much better.
Such a change would have required restructuring of the large organization and of
the wage system and training policy as well.® There was no tradition favoring such
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innovations in Scania’s conservative company culture, and there were no examples
to point to.

At the Bords plant, by contrast, company-union negotiations took place on
several occasions regarding delegating increased responsibility to the teams and
instituting 2 new wage system to match. But these negotiations produced no
results. As at Katrineholm, the fact that much had already been achieved worked
as a brake on continued progress.

Despite the many similarities, working conditions in chassis assembly at Volvo’s
and Scania’s bus factories also differed in important respects. For instance, the
structure of the performance measuring system was very different in the two
plants. Ar Scania, teams were paid a straightforward price for each chassis. At
Boris, the performance measuring system was based, in classical mass-production
fashion, on MTM. The latter system made for great strains, in view of the
profusion of variants and the large share of products that were not prepared in
detail before assembly. These strains had no counterpart at Katrineholrn.

Another critical difference was the work pattern in assembly: at Bords, workers
were divided into stations with fixed balances; at Katrineholm, workers had overall
responsibility for complete assembly. The latter arrangement produced more
robust patterns of collaboration, higher skill requirements, and more varied phys-
ical activity. As a result, workers at Katrineholm evaluated chassis assembly far
more favorably than did workers at Bords, and the former shop had an exceedingly
high level of stability among its personnel.

/.

,‘ Pioneers in Car and Truck Assembly:

Volvo Kalmar and Volvo LB

first pioneer I consider is Volvo’s Kalmar plant, whose innovations set in

motion the Volvo trajectory of sociotechnical design. This account covers
the period between 1974, when the factory opened, and 1985, when the next
major innovation within Volvo Cars—the Uddevalla project—began.

The second pioneer I consider is Volvo Trucks’ LB factory for heavy-chassis
assembly. During the 1980s, this plant developed an organizational concept
founded on group organization and 2 high degree of delegation and collective
assumption of responsibility. For much of the 1980s, it was the model of the new
organization of work within Volvo.

LB is also one of the factories examined in chapters 11 and 12, in regard to
both the effects of production design on working conditions and the significance
of group organization on workers’ prospects for exercising power and influence.
This chapter describes the development of the LB factory from the initial planning
stages at the close of the 1970s to the situation in 1990. By the latter date, 2
certain organizational retreat had occurred in the main plant, while a new oper-
ation carried the innovation process further {introducing whole-vehicle construc-
tion in a system of integrated assembly). The case of LB illuminates both the
tensions in the organizational transformation of assembly work and the contra-
dictory effects of “flexible specialization.” {The production design and work

This chapter focuses on two pioneers of the 1970s and early 1980s. The

' organization of the two plants are shown in figure 7-1.)

Volvo Kalmar

The Volvo factory VKAV in Kalmar is a small auto-assembly plant by interna-
. tional standards. Since the mid-1980s, it has specialized in Volvo's top-of-the-
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FIGURE 7-1. Production Design and Work Organization of LB and Kalmar

line models, the 760, and, since 1990, the 960. The factory’s capacity is about
thirty thousand cars per year, which are produced during one shift. Production
in the mid-1980s was about thirty-three thousand cars. At that time, the plant
had 850 employees (80 white collar and 770 blue collar}, 475 of whom worked
in assembly, 60 in materials handling, and 160 in adjustment, inspection, and
revision. ,

'The significance of the plant has been far greater than its physical size. When
the plant opened in 1974, it was a true pathbreaker—“the world’s first auto
assembly plant without mechanically driven assembly lines.”’

Planning and Design

Volvo at Kalmar was conceived as the answer to the severe personnel problem
plaguing the auto industry at the start of the 1970s, when turnover rates of 100
percent and higher were not uncommon. The goal of being an innovator was not
obvious from the outset, however. In fact, the engineers began to design a tradi-
tional auto factory. It was only after top management intervened thar efforts were
directed to designing an original plant. In this respect, there is a striking parallel
berween this plant and the Uddevalla factory, described in chapter 8. In conrrast
1o Uddevalla however, Kalmar was, as Jonas Pontusson has correcty pointed out
(1990:315), almost completely a product of management thinking. In no way
did the unions influence or even participate in the decisions pertaining to its
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design and technology. In the eacly 1970s, such issues had not entered the union
agenda.

The most striking manifestation of Kalmar’s “different character” was the
design of its building, which captured the imagination of industrial architects
throughout the world {(see, for example, Térnquist and Ullmark 1989:119). One
of the central ideas was that the building’s construction should facilitate working
in teams. The Kalmar plant was thus designed to have many walls and corners so

that each team could work close to outer windows and have its own lounge. This
solution contributed as well to creating a better physical environment; rooms
were bright and airy, and the noise level was generally low.

A precondition for such a construction-—distinct as it was from the traditional
way of building plants as big warehouses-—was a transport system that was more
flexible than a mechanical conveyor belt. Here—in the battery-powered, auto-
matically guided vehicles (AGVs or “carriers™) and the production layout—lay
Kalmar’s greatest technical innovation. The carriers were arranged in 2 series-
connected main flow through the factory, but this flow was divided {(with the
help of buffers) into twenty work areas, or teams, with fifteen to twenty assemblers
in each. Thanks to the buffers, the teams enjoyed temporal autonomy from each
other. The carriers were not controlled by the assembly teams, however, but rather
by a central computer that automatically transferred one AGY 1o the next station
as soon as the ekt time (three ro four minutes) was up {(see fig. 7-2).

When the factory began operations, one of the central ideas was that it should
be possible in certain areas for a team to perform its entire assembly on stationary
carriers, in so-called docks. Instead of four to five stations in succession within
the team area, there would be four to five parallel stations. An important restric-
tion, however, was that the sequence bad to be mamtamed«—the AGVs had o
leave the area in the same order that they came in.

A further goal of the factory was to improve assembly ergonomics. The
AGVs were therefore equipped with a tilting contrivance—that is, the car body
could be rotated by 90 degrees, which is still very rare in the international auto
industry. After the marriage stations {where the body and the motor were “wed-
ded™), tilting was no longer considered practicable; the AGVs were thereafter
furnished with columns that enabled those working on the underbody to adjust
their work level.

The novelties in the design of the building and in the production flow became
the basis for a series of other fearures of the plant: the team culture, extensive
prospects for job rotation, and the functional assembly {in principle, each team
was responsible for a clearly demarcated function, such as the dashboard). To-

gether, these features expressed the core idea of the project: efficient production
" by motivated, capable co-workers. In the words of the head of the company,
Gyllenhammar:
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FIGURE 7-2. Layout of Velvo's Two-Story Factory at Kalmar

The objective at Kalmar will be to arrange auto production in such a way that each
employee will be able to find meaning and satisfaction in his work. This will be a
factory which, without any sacrifice of efficiency or the company’s financial objec-
tives, will give employees opportunities to work in groups, to communicate freely
among themselves, 1o switch from one job assignment to another, to vary their work
pace, to identify with the product, to be conscious of a responsibility for quality,
and to influence their own working environment. When a product is made by
people who find meaning in their work, it must inevitably be 2 product of high
quality (quoted in Agurén, Hansson, and Karlsson 1976:5).

Crisis and Intensive Rationalization

By 1976, the factory had been broken in, and SAF’s and LO's joint Rational-
ization Council carried out an official evaluation. The report emphasized that the
assembly workers appreciated the team-based work organization and the possi-
bility of varying the work pace and considered the physical work environment to
be good in most respects. The plant had not achieved any exceptional level of
efficiency, however. Both direct and indirect time per vehicle were the same as in
Gothenburg, while investment costs had been higher than for 2 conventional
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plant. Moreover, adjustment work was as extensive in Kalmar as at the TC plant
in Torslanda, Gothenburg,

In 1977, one year after this evaluation, Swedish auto production suffered a
powerful setback. Kalmar’s production fell to seventeen thousand cars, nearly half
its capacity. In the interests of survival, a sharp rationalization of direct labor
hours was introduced. All assembly stations were analyzed with the help of a new
balancing system, the so-called MOST system. Using this system, the company
was able to squeeze nearly all the idle time out of the work cycles. Further, quality
was made a top priority. By introducing inspection and adjustment stations into
the team areas, it was possible to follow up each assembler’s work. As part of this
process, the managerial structure—in which the foreman was in the center—was
strengthened, and each foreman got clearly defined goals for personnel, marerials,
quality (with zero defects being the object), quantity, bours per car, and other
costs. “The foreman is measured in length and breadth,” in the words of the head
of production. Moreover, in 1980, the company introduced a results-based wage
for all employees. Bonuses were based on assembly hours per car, scrapping and
adjustment, consumed materials and tools, inventory level, and a quality index.

At the same time, monitoring and control of the production flow were inten-
sified. A special control center was established in 1977. Earlier, the work teams
had been able, via a terminal in their work areas, to change the pace at which the
AGVs were transferred from one area to another. The company considered that
this led to “mischief”’; for example, “for fun,” a team would change the pace for

' another. This prerogative was therefore removed from the work teams and lodged

exclusively in the control center. No AGV could be kept in one place, or removed
from the flow, without the control center’s approval. The central computer
checked the status of the AGVs every five seconds. As soon as any AGV had stayed
at a station beyond the allotted time {e.g., three minutes), this was registered on
one of the screens at the control center. A “time-out” message was printed, and
the control center alerted a team leader or foreman in the work area, via a staff
locaror.

Kalmar in 1984

Ten years after the factory opened, it was time for the next official evaluation.

k. This time, Kalmar's economic results were much better. Assembly hours per car

were 25 percent lower than in Torslanda (a differential thar has since persisted),

k. quality was high, and overhead costs were very comperitive.

There were three explanations for this improvement in efficiency. First, Kalmar,
a small and exposed unit at the margins of Volvo Cars, was able to carry our a
considerably tougher rationalization program than was possible in Gothenburg.

When the new system for balancing the assembly tasks (the MOST system) was
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introduced, the company was able to reduce the asserably time per car by abour
1.5 hours. In Gothenburg, by contrast, the trade union local had rejected this
system.

Second, the more elastic technical system was used to raise work intensity,
reduce the consequences of mistakes, and achieve a high degree of efficiency. In
1985, asserably workers at Kalmar were productively occupied 95 percent of the
time, compared to 80 percent at Torslanda. One reason was the MOST balancing
system. Another was the longer work cycles ar Kalmar (the assemblers usually
kept pace with the car for four to five stations, reducing the balancing losses
considerably). The carrier system also made it possible to introduce inspection
and adjustment stations into the team areas. Cars requiring especially extensive
adjustment could be removed from the flow, thus ensuring that the fault was not
built in. As a result, in 1983, the total time for mechanical adjustment was 2.5
hours in Kalmar, versus 4 hours in Gothenburg. The combination of elasticiry
and meticulous supervision had the effect of raising the up time from 96 percent
in 1976 to 99 percent in 1985, The buffers were used to pick up disturbances
and, when needed, to drive one section faster than another.

Third, the technical system at Kalmar also entailed flexibility in product
changes. The head of the engineering department emphasized that rebalancing
the line could be achieved over two weekends in Kalmar, whereas the same task
required 4 weeks in Gothenburg. For example, when antilock brakes (ABS} were
introduced at Kalmar, all that was required was the insertion of another loop (a
planned-sequence interruption), whereby the ABS cars were removed from the
main fow.

In sum, by 1985, Kalmar’s technical system possessed 2 series of advantages
from the standpoint of efficiency. It was expensive, however. Because all assembly
on the base object occurred in a series-connected main flow with brief station
times, the carriers had to function as both assembly fixtures and transport vehicles.
The investment in carriers was therefore heavy. In 1985, with car production at
more than thirty thousand, 240 carriers were used, each at a cost of 100,000 U.S.
dollars.

Return of Line Pacing and Control

An important question, particularly in 1985 when planning for the Uddevalla
project was begun, was, What does Kalmar’s system mean for working conditions?
The official evaluation in 1984 described the changes in euphemistic terms: “The
harsh economic climate, with declining car sales in 1980, increased understanding
of the need to rationalize production. . . . The result [of introducing the MOST
system] was a considerably reduced assembly time, as well as a more even pace in

assembly work” (Agurén et al. 1985:36).
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In 2 1985 interview, the plant’s personnel manager went more to the point
“One should not let oneself be deceived because the work seems pleasant enough.
That is just because the assemblers have developed tremendous skills. In actual
fact, this work is hard, and it has gotten harder in the last few years. When people
look for a job here we stress that the work is tough. This is necessary, especially
in view of all that scribbling about a ‘dream factory.”

Moreover, some of the innovations in job content and design were eliminated

or modified in connection with the rationalization program at the close of the
1970s. The buffers were the focus of one such change.
.  The buffers were originally meant to be work load bufters. The idea was that
& 2 team would be able to have 2 longer break by working more intensively for a
time and thus filling the forward buffers. But this did not happen in practice since
- the teams were series-connected in a single long chain. If all reams worked faster
.- simultaneously, it was impossible to fill any buffers. If every team took a rest at
. the same time, the result was a waiting period before any new carriers arrived.
b/ Accordingly, a number of buffer zones were removed in connection with product
* changes, which increased the need for more space for materials and work places.
No longer was it possible for the assemblers to influence the speed of the AGVs
through their work areas. The remaining buffers were used exclusively to com-
pensate for technical disturbances.

At the time the factory opened, a parallelized assembly system existed that
g enabled a team to perform its entire asserbly task at a single station—in so-called

- partial dock assembly. This was considered a critical innovation. Yet in 1984, the
¥ official evaluation said only that “the original dock system has been taken away,
B bur it is not missed” (Agurén et al. 1985:22).

# The problem was that parallel assembly was incorporated into the main flow,
i in which the movement of a carrier in and out of a dock was controlled by a
fjf central computer. This meant that the carrier was on its way out of the dock as
soon as the allotted time had been consumed, regardless of whether or not the
b assernbly work had been completed. On the one hand, this produced stress, since
b the assemblers could not easily ascertain the status of the AGV (i.e., how much

- time was Jeft before the AGV would leave the dock). On the other hand, if 2
" carrier was removed from the flow and directed manually, “disorder” would arise
. in the flow, making it difficult to install the correct optional articles in the stations

that followed.
.. As the demand for options increased over time, the synchronization problems
 became ever harder to handle. Management therefore demanded that a given
equence of carriers be maintained, both before and after the team areas. This
-~ resulted in queues if, for example, one assembly dock worked faster than another
- in the area.

Another problem was the plant’s traditional system for materials provision,
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which required surfaces for materials at each dock. With increasing variation in
options, these space requirements were more and more difficult to accommodate.

Yet another problem was the technical design of the main flow, which included
only one workplace in 2 dock. This was another source of waiting-time losses if,
for example, several docks had worked ahead for a rest and required simultaneous
refilling.

Finally, the dock principle was not equal to the demands for flow control posed
during the intensive rationalization. As the manager of engineering said in 1985,
“With dock assembly one cannot easily see what is happening. For about fifteen
minutes the car stands still, with no indications coming. With straight assembly,
the car goes to a new station every third minute.”

After ten years, the last docks were removed in 1984. Only straight assembly
remained except in subassembly work. The system in use in the 1980s was an
intermittent line; it was technically flexible bur as rigid as a typical assembly line
from the viewpoint of the assembler. Compared with a traditional line however,
the job content at Kalmar was considerably larger in thar the assemblers usually
followed the car through one or two team areas, which could be up to eight
stations, or for twenty-five minutes. The desire for long work cycles was strong
among the assembly workers.

Despite this job enlargement, the work was repetitive, and after the tough
rationalization of the 1970s, the work intensity was high. Together, this caused
considerable physical strains. In 1985, only 9 to 10 percent of the workers were
women, and the company’s health office advised against employing more since
the risk of wearing them out or their being injured was too great.

Importance of Socially Defined Terms

“The team is the basis. The team—including the work arez, the rest area, and
the total work assignment—Iis the lirtle factory within the factory. For the team
members, this is home. The workers have an overwhelmingly positive view of the
team approach” {Agurén et al. 1985:39). This comment summarizes the team
concept at Kalmar.

The factory had a number of sections, each headed by a supervisor. Sections,
in turn, were divided into two to three team areas. Each such area was responsible
for assembly, inspection and adjustment, and materials bandling. These tasks
were strictly divided by job classification, with no rotation. Utility and relief
persons (replacement employees) were in a pool, subject to the foreman.

Physically and spatially, the team areas were clear units within the plant, but
this geography could easily deceive the visitor, for the distinctive building design
and production arrangement were not matched by real organizational renewal,
decentralization of responsibility, and integration of work tasks. Thus, in 1985,
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a team could not work independently vis-a-vis other teams since the buffers did
not allow disengagement between areas. Further, the team did not constirute a
decision level within the organization, with the right ro decide such questions as
the distribution of work and leaves. Changes in the pace of the AGV—such as
increases to compensate for disturbances—were decided by the foreman in con-
sultation with the control center. Industrial engineers, possibly together with team
leaders, prescribed work arrangements, methods, and times. The foreman or team
leader determined the distribution of work. The foreman also handled such
matters as vacations and transfers, as well as all budget-related tasks.

On the team level, there were certain production targets but no shared all-team
tasks other than housekeeping. The original thought was that each team would
assemble a complete function, such as the electrical system; this could not be held
to, however, because product changes unevenly affected the job content of dif-
ferent subsystems. The content of the team’s work came to be defined, in con-
ventional fashion, as a number of minutes, rather than functionally.

Finally, the wage system in 1985 bore no relation to teamwork. It consisted
of a job assessment for different positions (a kind of skill rate), attendance
and seniority allowances, and a productivity bonus. There were neither individual
competence steps within positions nor any group bonuses for increased re-
sponsibility.

From “Ceiling” to “Floor”

When the Uddevalla project began in 1985, Kalmar, with its high efficiency
and reliability in production, was Volve Cars’ “best-practice plant” in Sweden.
The production system, especially the carriers, was relatively expensive, however,
Compared with an ordinary line, the work was richer in content, but it was still
very restricted and permitted no real autonomy. In the words of Gyllenbamumar,
“Volvo Kalmar is no final solution. It is the first step on the road. But much
remains to be done in the matter of work organization. I could imagine much
greater freedom and independence at work™ (Ny Teknik 1984).

More or less consciously, the plant management had changed its fundamental
view of the factory since the mid-1970s. The original personnel focus—employee
motivation and identification with the product as productive forces—was re-
placed by a different profile: technical exploitation of the system’s elasticity,
combined with computerized control with the aim of accomplishing a seringently
rationalized assembly. The causes of this conservative shift were twofold.

First, the Kalmar plant was supposed to be the first in a series of new Volvo
plants, but because of the acute economic crisis in 1977-78, this did not happen.
The result was that the factory was alone in an industry that strongly doubred the
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plant’s productive capacity and efficiency. Proving its economic viability became
a condition of survival.

The discretion enjoyed by the plant’s management in regard to rationalization
methods was narrowly circumscribed with the result that the rationalization was
directed largely at exploiting the new system for increasing work intensity, control,
and quality supervision. The factory had very litde input on design changes
affecting the manufacturability of new products since product engineering was
wholly confined to Gothenburg. There was no comprehensive use for the plant’s
impressive workshop competence (at times including, among other things, a
considerable number of engineers among the assemblers).

Second, the original production design contained contradictory elements. On
the one hand, the teams had the possibility of working in docks and using the
zones between teams as work buffers to vary the work pace. On the other hand,
the teams were connected in a single long (if crooked) flow in which a completed
car had to be released every three or four minutes. In addition, a central computer
controlled the movement of the AGVs.

In the resulting “conflicts” berween these elements, the straight-flow principle
won the day so that the overall system was not as flexible as it had seemed at the
start. A rational paralle] assembly system requires, for instance, that the AGVs be
able to drive past each other, change sequence, and, in relatively large part, follow
an individual rimetable. This was not possible. Furthermore, in that the provision
of materials ar Kalmar was altogether traditional, a series of problerns arose in the
parallel assembly, because of the increased number of options, which led tw a
greater need for space and more places for materials. Long-cycle assembly required
a new way of handling materials; this was a central lesson for the Uddevalla
project, which directed much effort to designing new methods in this area.

The setbacks at the end of the 1970s encouraged a conservative orientation at
Kalmar: “Asserably without centralized control does not work.” As 2 consequence
of this conservatism, coupled with the plant’s status as Volvo Cars” “best-practice
plant,” opportunities for changes were not exploited, at least not until 1989, when
methods to renew the production system, away from the line system, gained
currency. In anticipation of the new 960 model, a parallel system for motor-axle
assembly was installed, with the purpose of both increasing operating efficiency
and improving working conditions. In this change, the union was actively and
eagerly involved.

Kalmar had to wait a long time before similar changes occurred elsewhere in
Swedish car manufacturing. A turning point was reached in the mid-1980s.
Kalmar’s role changed from being the “ceiling” to being the “floor” —the mini-
mum standard for changes. Accordingly, Volvo’s senior executives criticized the
1984 general plan of the management at T'C for setting lower goals than Kalmar's.
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And in 1985, the company decided that the Uddevalla project would depart from
the principle of line assembly to a much greater extent than had Kalmar.

Its limitations notwithstanding, Volvo Kalmar has a place of honor in the
development of new production systems. It showed, as the first factory of its kind
in the world, that there were feasible alternatives to the traditional rigid assembly
line. The plant also demonstrated that a small factory can produce efficiently. For
example, productivity throughout the 1980s was higher than at Torslanda, where

_ the volume was five times as great. This confutes notions of economies of scale in

manufacturing. Kalmar also set a new record for quality, most notably in 1991,
when its cars had the highest standards in the history of Volvo.

Volve Trucks’ LB Plant

Volvo Trucks is centered in Gothenburg, which is the prime site for design
and development. During the 1980s, production in Gothenburg included the
manufacture of frames, axles, and wheels, as well as two plants for assembling
heavy chassis: the X plantin Gothenburg itseif and the LB factory in Tuve, outside
the city. The X plant was established in the 1950s, LB at the start of the 1980s.
In 1988, these plants produced eight thousand and six thousand trucks respec-
tively. LB specialized in vehicles with the most complex equipment, such as
antilock brakes and overall air suspension. The plant had 450 employees in all,
of whom about 30 were white collar. Of the blue-collar workers, about 300
worked in assembly and preassembly; 80 in adjustment, control, and special
vehicles; and 50 in painting and materials. More extensive custom outfitting
of the chassis was performed at a special factory in Gothenburg (the TLA
shop). Assembly time at LB in 1988 on average was thirty-six hours per vehicle,
of which twenty were devoted to assembling the chassis. The factory also builr
special chassis for S trucks according to customer specification. These trucks,
which had special features, could require considerable extra assembly work; in
extreme cases, they needed twice as much work as a standard truck.

Planning under Pressure

At the close of the 1970s, after a lengthy period of expanding sales, Volvo
began planning a new truck factory. At the time the problems in the old X plant’s
manufacturing system were alarming. In particular, productivity was very unsat-
isfactory. The pilot study for LB pointed out that more than every third worker
was an inspector or an adjuster and thar there were considerable balancing and
variant losses related to the increasing variations in products. Moreover, a major
investigation documented considerable deficiencies in the physical environment,
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with the result that workers were doing heavy lifring and working in ergonomically
stressful positions along the entire line, inflicting numerous back injuries.

The investigation also indicated a series of other problems (Volvo Trucks 1981).
First, workers felt there was very little stimulation from the work itself. “The
questionaire as well as interviews present the picture of a job which for many has
lieele stimulation or variation, and which places few demands for talent or knowl-
edge. The job gives a feeling of expendibility; all that’s needed is to put another
guy in your place.” Second, workers felt their jobs lacked purpose, meaning, and
significance. An operator described this feeling in the following way: “It feels like
Volvo doesn’t give a damn about me and I don’t give a damn about Volvo.”
Third, workers had an extremely negative view of the industrial engineers: “They
go around with their damned papers and don’t understand a thing,” “you can’t
talk to them, they must be brainwashed.”

The problems at the X plant formed the backdrop when the new factory was
discussed. The project leader for the Tuve factory emphasized this in an interview
in 1984: “It was clear to the top management thar the company couldn’t keep
building factories in the old way. People won’t want to work on a line in the
future!”

Another objective was to avoid a colossus like the auto plant in Torslanda and
instead to have small units with at most two hundred workers. The paramount
problem at this time concerned personnel: it was hard to recruit people to work
in the assembly plants. Turnover was very high. Absenteeism was also consider-
able, but it was believed it would decline if the jobs were less rigidly controlled.
Moreover, a theme frequendy discussed in the press at this time concerned
granting employees greater freedom and autonomy at work. Volvo had a bad
reputation: working there was thought to involve doing one- to two-minute
operations on an assembly line.

Since the mid-1970s, Volvo Trucks had been developing new ways of making
vehicles. The operation in Arendal played a key role in this connection. [t was
there thar new assembly arrangements were tried out, during two periods: 1974~
77 and 1977-79. In the first phase, twenty men assembled complete vehicles in

-2 two-step dock. The pace of production was two trucks a day, performed in work

cycles of about four hours. Despite the long work cycles, Arendal quickly reached
the same productivity as the X plant, and quality was much higher. Further, it
was easy to outft the trucks according to customer orders without disturbing
production, and the assemblers’ knowledge and initiative could be used and
developed in a wholly different way than in traditional line asserably. Volve’s new
bus factory in Boris, which commenced operations in 1976, had been planned
at first as a conventional plant with mechanically paced lines. Instead, inspired by
Arendal, it introduced assembly in four parallel docks.

The management of Volvo Trucks in Gothenburg was very suspicious about
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the experiment, however. The head of the X plant considered Arendal a “devil’s
invention,” and X plant’s union organization, which could negotiate about the
line speed and wages but not work forms, largely shared management’s views.
This negative environment helped explain why the great successes of Arendal’s
first period did not prove lasting. As the organization researcher Ake Philips
pointed our (1986:19): “To be held out as a successful example can, in 2 longet-
term perspective, create a recoil effect, because nuances in the degree of success

_relative to failure are lost in descriptions of the unit. . . . In order to ‘balance’ the

successes of the first period at Arendal, some setbacks in the organizations were
‘needed.””

In Arendal’s second phase, 197779, the product as well as the way of working
were changed. Demands on work intensity were greatly raised. Yet, even with the
new product and the more severe demands, quality at Arendal remained 20
percent higher than at the X plant. The workers found it hard to turn out the
required number of trucks, however, and relative to the X plant, productivity fell.

The assernblers at Arendal endeavored to hold on to and develop the basic idea
of dock assembly, but for the company, Arendal was classified as a “failure.” The
Jong cycles and lack of line control wete seen as responsible for the difficulties in
achieving a reliable output and high productivity. Alternative explanations were
not discussed, such as the lack of support from the organization as a whole, the
constant deficiencies in Arendal’s materials provision, or the minimal scale—a
single dock, without prospects for support in case of absenteeism.

At the same time as these problems were arising in Arendal, the new bus factory
in Bords was encountering considerable difficulties getting on track. Together,
these problems contributed to 2 “Taylorist backlash” in Volvo Trucks’ production
management.

From Radical Designs to Cautious Compromises

The planning for LB, which began in 1978, came to reflect strong cross-
pressures. On the one hand, there were the well-known problems in the old
plants. On the other, radical departures from line assembly seemed very risky.
These tensions were clearly expressed in the pilot study for the LB factory. After
a long survey of the problems of the assembly line came a diametrically opposed
conclusion: “We can state that the paced line is altogether superior to other
assembly designs when it comes to giving a constant output.”

The planning of LB inidally involved a radically small-scale alternative to
traditional assembly: two “modules,” each with two parallel buffered assembly
flows; a yearly capacity of forty-two hundred vehicles; and 150 employees. There
were also plans to commission a special development dock capable of making
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three hundred vehicles per year. The purpose of this dock was partly to prepare
the assemblers for further development of this way of organizing work at the plant
and partly to be able to build special vehicles. Senior managers in Gothenburg
were doubtful, however, if it was right to abandon the traditional paced line in
anty way. They had several arguments against dock assembly: the costs involved
in doubling the tools in parallel special stations, for instance, when the motor is
built in; the long learning times; the impossibility of converting the system to line
assembly “if required,” as management demanded; and the bad experiences in
the first years of the bus factory in Bords.

No attempt was made to develop appropriate conditions for dock assembly,
such as by formulating assembly instructions and systems for materials provision
to facilitate learning and efficiency in long-cycle assembly. The module idea was
dropped in favor of a single factory with a higher volume. Moreover, management
abandoned the idea of a development dock, on the grounds that no activiries of
an “‘experimental character” were desirable in the factory.

The outcome of these deliberations was a chassis assembly arranged as wo
parallel and buffered Aows, where the chassis are transported by specially devel-
oped AGVs controlled by the assemblers (and not by a central computer as in
Kalmar). The layout is illustrated in figure 7-3.

In principle, two buffer areas divide each assembly group in the chassis flows
from the others. After chassis assembly comes adjustment and, in a separate
building, roll testing and inspection. The cabins and engines are dressed up in
separate shott flows before they are “married together” with the frames in the
main flows. Between these flows are materials areas, where the assemblers in the
flows can fetch additional materials. These areas are also used to subassemble
items such as valves, radiators, tanks, and headlights. During the 1980s, typical
cycle rimes in the two chassis flows and in motor and cabin assembly were thircy-
seven and forry-four minutes respectively {corresponding to thirteen and eleven
vehicles per day).

This arrangement, in which there are two parallel chassis flows in the final
assembly, can be seen as 2 compromise between line and nonline assembly. On
the one hand, it allows the assemblers to control the transport of work objects,
and thanks to the buffers, it gives the groups some possibility of varying their
work pace. On the other hand, the design fundamentally retains a series layout
and thereby the possibility of centralized control.

Relative to Arendal and the Bords factory, LB signified a retreat, grounded in
a rather hasty judgment of the new experiences. The bus factory in Bors certainly
had problems coming on stream, with its four parallel assembly docks and cycle
times of two to four hours. But, as we have seen, during the 1980s both the
productivity and quality were considerably higher than in any of Volvo Trucks’
Gothenburg factories. In planning LB, management gave priority to security
(“line assembly gives a reliable output”™) ahead of qualitatively enbancing the
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FIGURE 7-3. Volve Trucks’ Chassis Plant LB

content of assembly work and increasing the flexibility of the productive appa-
ratus. They believed the limited changes in LB’s production design would suffice
in achieving decisive improvements in quality and personnel turnover. The LB
compromise was insufficient for reaching these targets, however, and in the end,
this risk-averse approach in the planning stage cost the factory dearly.

Organizational Structure

Kalmar, as well as Boras, were greenfield sites where there were no local unions
before the start of the plants. In contrast, the strong Metal Workers’ Union had



134 Pioneers in Car and Truck Assembly

existed at Volvo in Gothenburg for a long time. At the close of the 1970s, Metall
had started to take 2 keen interest in issues related to work organization and
production design. Representatives of the union club were involved in the LB
project from early on. They argued first for arranging all of the production as
dock assembly, and when that failed, they supported the idea of the development
dock, with a similar lack of success.

The most innovative part of the planning for LB concerned its organizational
structure, and in this area union participation was much more effective. At the
same time, the subsequent experience of LB indicates the limits of organizational
reform when it is carried out within the bounds set by the production design and
the economic control system.

A planning group focused on work organization, with representatives from the
company, Metall, the foremen’s union, SALF, and the white-collar union, SIF,
worked for nearly two years developing a new group organization that would
enable the assemblers to do more qualified work and include a new training system
and a new wage systemn. Developing the role of first-line management was also an
important issue.

A basic strategy for achieving more qualified and rewarding assembly jobs was
to add new tasks, such as the selection and training of new employees, responsi-
bility for the utilization of work time, handling of the buffers, decisions on short
leave periods, and responsibility for the group’s budget. A special role, that of the
group representative, would involve taking care of most of these tasks, as well as
inspection, time reporting, and so on. This role would rotate among competent
assemblers. The traditional assistant foremen and on-line quality inspectors were
eliminated.

For the assembilers in general, the work content was not to change very much,
other than that the cycle times would become longer and the work could be
performed on a stationary object. The big change was the organizational form—
group work—with the better prospects it allowed of changing tasks and influ-
encing everyday decisions (such as the distribution of work within the group and
the allocation of short leave periods).

Management Structure

In the new organization, a number of tasks thar used to be supervisory prerog-
atives were delegated to the production groups. The foremen were relieved of
some of the stressful parts of their old role, such as chasing after people to man
the lines every morning. In exchange, they were assigned greater responsibility
for economy and planning.

The union club desired the greatest possible leeway for the groups and therefore
wanted few foremen and limited possibilities for behavioral monitoring (such as
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by time clocks). The company’s original staff plan did not differ from thar of
similar conventional units. The result was compromise with a rather sparse man-
agement structure.

To fit the new work organization, a new wage system was formulated, which
featured an individual and a group element. Steps 1 and 2 of the individual part
represented different levels of assembly skill; step 3 corresponded to a group
representative’s competence. The bonus was based on the group’s degree of

_responsibility and competence in five areas: personnel, industrial engineerin
P P p 1 g

{such as work allocation within the group), planning, maintenance, and economy
(time reporting, budget for incidental materials, and so on).

Simultaneously, the balancing principles were changed. At the X plant, indi-
vidual station balancing was applied on the basis of the most complex variant.
From the viewpoint of the company, this had two drawbacks. First, because of
the difficulty of balancing the line, it was hard to achieve an even distribution of
the work load; second, time Josses occurred in the case of all variants that required
less time than the most complex (variant losses). At LB, balancing on the group
level was introduced instead. Each group therefore was given an aggregate time
per vehicle. With this system, work intensity increased a good 10 percent. The
new organization and wage system was codified in a special contract and an
organization handbook for the plant,

Successes and Failures

Both labor and management had high hopes for the new LB factory when it o
pened in 1982. The breaking-in phase was tough, marked as it was by a series of
rapid raises in the production targets. In just a few months the size of the staff
was nearty doubled {compared to the budgeted level). The senior management in
Gothenburg gave priority to attaining the output requirement, and with great
effort, the factory met both the rising output dermands and the productivity goals.
But under the heavy pressure for quantity, quality became deficient, adjustment
times increased, and the number of unfinished vehicles piled up. The management
of Volvo Trucks had expected “superb” quality, meaning that no vehicles would
be waiting for rework. Now the factory’s organization appeared to be a failure. In
an interview in 1985, the vice-president of Volvo Trucks declared that LB had
not attained its goals. LB certainly had lower variable costs than other units, but,
overall, manufacturing was considered too expensive, the quality too low, and the
personnel turnover too high.

The factory also seemed to be 2 failure from the viewpoint of the workers.
According to an opinion poll presented in a company newspaper in 1985, almost
all LB workers had been looking for another job.” A couple of years after LB
began—envisioned then as the flagship plant within Volvo—the serious question
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arose of whether the new ideas had been shipwrecked. Was it time therefore to
return to a traditional organization? Volve Cars’ large assembly plant, TC, was
about to begin a process of change, and the new project at Uddevalla had just
begun. In 1984, the Royal Insticure of Technology in Steckholm had been given
the task, which I subsequently performed, of carrying out an extensive evaluation
of LB’s economy, production methods, and organization, within the framework
of a larger research project within the Volvo Group. The discussion of “failure”
gave this work a special significance.

With an eye 10 the goals the enterprise had laid out in the planning stages, I
compared the results for LB from 198385 with the performance of the X plant.?
The results demonstrated, to the surprise of many in management, that in four
respects LB’s results were more favorable. First, worker time per vehicle at LB
was a good 10 percent lower than at the X plant. Second, less capital was tied up
in inventory. LB’s elastic flows could release a large share of the trucks fully
equipped according to customer specifications, while the X plant sent all chassis
to the outficting workshop TLA. Third, there was reduced sensitivity to distur-
bances. Despite markedly higher capacity utilization, LB had fewer production
losses caused by interruptions and disturbances. Fourth, there was considerably
more mixed manufacturing; very different types of vehicles were assembled during
the same production week, instead of maximizing the production runs within
every six-week period.

LB had succeeded in those areas in which the facrory and organization had
truly undertaken a process renewal in comparison to traditional production and
work designs. But where the LB compromise was too modest, the improvements
were small. ,

First, it was difficult, with the chosen production design, to reach the quality
goals for the complex products without a significant amount of rework. As a
consequence of the series links, the groups often were forced to release unfinished
vehicles when difficult models rich in options were being constructed. The sig-
nificance of the buffers for easing the series links proved to be very limited because
the buffers tended to be transformed, for a variety of reasons, into workplaces.
" The higher the output and the greater the range of options, the stronger this
tendency became. The objective of the factory was a considerably enhanced level
of quality. The evaluation showed that the level was in fact about the same as for
the X plant and for the truck factory in Ghent.

Second, the “LB compromise” limited the possibilities of qualitatively changing
the conrent of assembly work. Personnel turnover was lower than in the old lines
at the X plant, where at the start of the 1980s it had been 30 vo 40 percent, but
it was still high; on average, 16 percent of the work force left the chassis flows
and the factory every year from 1983 to 1985. The personnel manager offered
the following reflection in an interview three years after the plant opened: “We
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believed the difference from a typical assembly workshop would be very great.
But the assembly work is not so different. Already, after 2 month on the same
job, a guy is dissatisfied he hasn’t been able to learn other things. Assembly work
is never stimulating or rewarding ir itself.”

My 1985 evaluation indicated that workers with assembly-line experience at
other Volvo factories thought that working at LB was considerably better than
working at TC or the X plant but that deficiencies in the working conditions and
work content were still great. Eighty percent of the line assemblers at TC consid-
ered the work degrading. At LB this figure had been reduced by half, but 40
percent still viewed the work as degrading. The greatest change brought about by
the “LB model” was that workers had greater influence over their wotkday, job
rotation, planning, work assignments, and training.

In short, my evaluation of LB provided a picture of clear improvements in
economy and in work compared with traditional assembly. At the same time, the
LB model appeared to be 2 compromise in several respects. The production design
was 2 compromise in that senior management’s traditionally framed demand for
stable output limited the possibilities of developing the work. This contributed
to an instability of personnel, which weakened the group organizarion and made
it difficult to achieve consistently high quality. Furthermore, the work organiza-
tion was a social compromise, between management’s desire 1o keep the possi-
bilities of detailed control (“just in case”} and the determined effort of the union
club to gain maximum worker autonomy and discretionary power at the team
level. Finally, LB was stamped by a growing tension between the product pro-
gram’s rapid increase in complexity on the one band and the limited potential for
fexibility and the use of traditional economic forms of control on the other.

Between Fordism and Custom Building

Over a long period, Volvo Trucks’ assembly system had increasingly developed
custorn building. At the start of the 1970s, customers could choose berween
different options for 30 components of the truck chassis. In 1985, it was possible
to choose options for 140 components on the most common of the LB-assembled
vehicles. Further, the number of options increased for each of these components.
For example, there were increasing numbers of power trains, suspension systems,
and axle configurations from which to choose. Moreover, the number of vehicles
designed according to customer specification over and above the option program
also increased. To keep delivery times short, it became ever more important for
production to be done in small batches. A 1982 investigation of options in Volvo
Trucks described this development and emphasized the importance of drawing
the appropriate conclusions:
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The options are a very important part of the operations. They are what mark out
our products, and so they concern everyone in the company. The question of options
should not be regarded as a problem which concerns only certain sections; instead,
it usually has o be solved throughout the whole company. . .. The production
strategy must be adapted to the great number of options and opticn combinations
existing voday and must be able to handle future increases.

No such srrategic connection was made in the planning of LB. Compared with
earlier rigid production systems, the factory had greater flexibility, on a level with
the product changes that had already occurred during the 1970s. But it was not
sufficient for developments in the late 1980s. With respect to its production
design, method of economic contrel, and organizational structure, in many ways
the factory had a transitional character. I shall begin with the method of economic
control and then proceed to the relation between design, industrial engineering,
and assembly.

As in other companies, the management of Volvo Trucks during the 1980s
focused increasingly on the significance of reducing capital tied up in inventory.
In 1984, the total lead time from component to customer was forty weeks; nearly
half of this time was after assembly. The assembly plants affected tied-up capital
above all indirectly by their ability or inability to deliver orders on time. To reduce
invenrories in the distribution system, the truck dealers in and outside Volvo had
to be able to count on short and sure delivery times. Thus, at the close of the
1980s, precision of delivery became an important parameter for the assembly
plants. It was added ro the old demands, which remained as before. Within the
company, a discussion had been conducted about changing these demands in line
with the new needs and budgeting the utilization of staff at a lower level—about
90 percent—ro improve the prospects of achieving secure and reliable production.
Nothing came of this, however. As LB’s head of planning said in a 1985 interview:
“This idea fell victim to the moral repugnance felt at the notion that the hourly
people maybe would not need to work every Friday afternoon, and to the fact, or
appearance at least, that [preduction] would entail higher fixed costs.”

As it had done earlier, Volvo tried to reduce the calculated manufacturing costs
{fixed as well as variable) by means of a budgeted maximal utilization of staff and
equipment. According to theoretical calculations, this yielded the lowest manu-
facturing costs. But this method denied production any margins for handling
difficult options and complexity. Problems in assembly tended to increase the
need for adjustment after assembly, to increase the numbers of incomplete trucks
awatting rework, and to lengthen the time from component to customer. The
wraditional methods of holding down costs contributed to making the wide range
of options a burden both for production management and for the assemblers’
working conditions. The new balancing principles in LB’s assembly worsened the
problem. In a standardized manufacturing system, a high work intensity would
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have been relatively easy to handle. With growing product differentiation, how-
ever, it resulted in increased sensitivity, a lack of time for the assemblers to keep
up with options information (especially in the case of one-vehicle orders), and
small margins for coping with disturbances.

The transitional character of the LB of the 1980s is also reflected in the relations
berween assembly and industrial engineering, My evaluation in 1985-86 revealed
widespread discontent, especially among the experienced utility and repair men.

In manual production there are often conflicts berween workers and industrial

engineers. The traditional criticism of industrial engineers, which was well rep-
resenved among workers at the X plant, concerns in large measure the relation
between compensation and performance, as well as the work intensity and times
allotted for different operations. The subassembly workers in particular expressed
these criticisms at LB. As one of them put it in a 1985 interview, “T'd like to see
the industrial engineers work at our station for 2 month and hold the pace that
we've got to. That’s been my dream ever since I started here. They’'d cry their
eyes out.”

But the LB workers’ main criticism concerned something else: the massive
deficiencies (in the assemblers’ eyes) of the industrial engineers’ way of functioning
as the liaison between design and production. One cause of this criticism was the
insufficient interplay berween production engineering and product design. A
constant stream of more or less incompletely prepared options flowed into the
factory from the design department; this left little chance for the industrial engi-
neers to bring about any changes in the design. Another reason for the discontent
was the strict division of labor between assembly and industrial engineering. With
the introduction of the new organization of work, the assemblers’ skills and
derands rose. Many assemblers considered themselves able to perform industrial
engineering work. As a team leader in engine assembly said in an interview: “If
we had the training and the time, we could manage the industrial engineering
work ourselves. The 1E guy scarcely teaches us the frills; he just sends us papers.
We often have to make the wols ourselves. We could also make the computer
calculations if we got training.”

The industrial engineering department at LB had neither the interest nor the
abiliry to use and work with the assembly groups in 2 new way. The assemblers
usually received information about new options late and had few prospects of
participating in the work of preparing them for assembly. A former foreman at
LB who had transferred to another plant stressed that the inroduction of group
organization had heightened the assemblers’ aspirations: “That things seem shug-
gish at LB also depends on the level of the guys. Here [in the old plant} you don’t
ask questions; it’s just a question of putting in your time and getting your money.
It’s different at LB. The guys there have a higher development level; they make

demands about tools, layout, and so on.”
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The LB workers’ more developed and constructive criticism of preduction
planning, including their ideas about what was wrong and how production could
be improved, could have been an asset to the factory. Instead, their ideas were
seen as a burden. To quote the head of the IE department: “When 250 men come
at you with opinions it can be a nuisance.” -

Another expression of the lack of interplay between industrial engineering and
the shop floor was the character of the technical information in assembly. Assem-
bly instructions and operation manuals were not formulated according to whar,
from the workers’ perspective, was importantand problematic abour the assembly
work irself. Two researchers in vocational training, Lennarr Nilsson and Bengt
Pettersson, gave this problem special attention (1986:6}:

One must be careful not to mix up different organizational models. If, as in this
case, the assembly is group-based, the information should be group-based as well.
It should be added that, in certain cases, dezails and components should be renamed,
50 as to spare the workers the present labeling, which does not build on any daily
associations and is hard to communicate. Now, by means of computer technology,
it is possible to put labels on components which are rich in associations, easy ro
understand, and desirable for the assembly workers. For these same components,
IE or design can have their own terms, without rranslation problems thereby arising.”

This proposal got a cool reception from LB’s industrial engineers.

Contradictions of the New Work Organization

The greatest change at LB, compared with traditional plants, was the palpable
increase in the workers’ decision-making rights. An overwhelming majority of
LB’s employees felt positive abour this change {see also chapter 12). The foremen
also saw advantages in the group organization. Accordingly, two foremen on the
flows said:

At the X plant the foreman had to run around all the time and check the vehicles
on the line. Here it’s enough to conzact the group representative. The guys here are
more conscious of costs. [t’s also good they take care of training within the group
itself.

A former foreman ar LB, who at the time of the interview was back at a traditional
factory (the G plant}, made the following comparison:

At LB the foreman is more of a reacher, and he works more with long-term questions
like planning, following up the budger, checking training plans, and such. He can
make more important decisions, especially in budger work and training, and can
discuss goals and objectives with the group. Here, at the G plant, all his time is
taken up with daily things, practical matters like going and fetching this or thar. He
doesn’t have time to work in a long-term way. There’s also, among the guys, very
little inclination to take initiative.

- bur also be “out on the shop floor,
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But the group organization also entailed difficulties for the foremen, who lost
control over the status of production. In a traditional organization, foremen had
the privilege of handling staffing, assigning tasks, and contacting other depar-
ments. In LB, foremen all bur lost these prerogatives. The foremen therefore no
longer performed any central function for the workers. The assembly workers
usually went to the group leader to solve problems such as mistakes in the
calculation of wages or to discuss the possibility of taking a leave.

Plant management thought the foreman should develop the group organization
7 “making daily contacts” with the workers
and “keeping control” of operations. These demands were contradicrory. On the
one hand, the foreman was supposed to manage the group in a general way, with
the focus on whether or not the group attained its output goals with high quality
and low cost. On the other hand, plant management required, especially in case
of difficulties, that the foreman direct the conduct of the workers, for example, by
keeping a close warch on their time cards and work times. Generally, supervisors
resent this obligation to surveil their subordinates. At LB it was especially bur-
densome because the groups were granted considerable responsibility. The work
organization, moreover, had been formed in such a way that regular contact was
berween the foreman and the group representative. The average assembler had
no need for many contacts with the foreman, as an assembler at LB noted: “At
TC you saw the foreman very often. It’s better here. We don’t have much contact

'with first-line management, and that’s good.”

Why were there such contradictory demands ar LB? One reason was that the
new organization lacked decisive support from the senior managers of Volvo
Trucks. The company had delegated considerably greater responsibility to the
plant manager at LB than shop managers generally enjoyed. Bur instead of giving
the plant manager support and respecting his increased responsibility, top man-
agement demonstrated mistrust of the fundamental ideas of LB and intervened
in conduct and discipline issues. This made it difficult for the management of the
plant to apply the new organization’s principles consistently inside the factory.

Another reason for the contradictory demands was a series of problems in the
group organization that had not been foreseen in the planning stages. Coming
on line was much harder than expected, and labor turnover was considerably
higher. This had consequences for quality, competence, and stability. Because of
pressure from top management, the managers at LB demanded behavioral mon-
itoring “until the organization began to function again.”

The lack of a fine-meshed control ne, in the form of supervisors and foremen
as well as specialized quality inspectors on the line, led Volvo Trucks to view LB
as less reliable than a traditional plant, even if statistical evidence for this view was
lacking. This points to a more fundamental problem in reforming labor-intensive
assembly, in which productivity to a high degree is determined by the intensity
of the manual labor. In an automated wotk process, both workers and manage-
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ment have 2 strong interest in ensuring that operations proceed free of distur-
bances. In repetitive manual production, this musual interest is much more
limited. Demands for supervision and direct control, to ensure stability and high
productivity, have therefore shown a strong rendency to recur, sooner or later, in
assembly.

In the mid-1980s, production volume at LB increased markedly, and the size
of the assembly departments grew (each foreman in assembly had fifty to sixty
men under him in 1986). This gave fuel te management’s demands for an
expanded supervisory apparatus. Metall’s group board saw this as a threat to the
group organization. The conflicts over managerial prerogatives and team auron-
omy, which existed already in the planning stages, surfaced again.

Organizational Changes

In 1987, an attempt was made to “get around” the conflict over first-line
management by raising the competence of the assembly groups. In a sentlement
between the company and Metall’s club and group board, a considerable increase
in training was agreed upon. All assembly workers would be trained in product
knowledge. A plan was formulated for a three-week introduction for new em-
ployees and the pay-for-knowledge system was expanded. Training cards were
introduced for all employees in which knowledge prerequisires, training, and the
person in charge of training for the different development steps were specified.
The objective was first and foremost to enhance development possibilities for
workers in final assembly and thereby to reduce the “flight from the flows.”

The overall organization of Volvo Trucks was also changed. Chassis design was
placed under the head of production in Gothenburg to increase the manufacrur-
abiliry of the expanding product range.

These attempts to develop the LB model were obstructed, however, by changes
in production volume and product structure. A very powerful truck boom brought
with it a heavy production program, considerably over the plant’s limit for ration-
al assembly. The number of blue-collar workers increased by 50 percent during
-the three years 198688, primarily because of the exploding number of sophisti-
cated new options. Thus, during 1988, for example, the average assembly time
per vehicle rose by 9 percent in only six months. This development had several
important consequences.

First, the assernbly groups became larger. A typical group in 1988 was twenty
men: twelve assemblers, one group representative, one adjuster, and two trainees
and two replacement exployees to cover in case of absences.

Second, the differences in the times required to manufacture various vehicles
became harder for the groups to handle. This required an increased use of special
options operators, working outside the group structure. For example, full-air
suspended vehicles, which in 1988 comprised 10 percent of the volume, required
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fourteen hours of extra work, of which five hours were performed in the assembly
groups. Two extra men per group were needed for every such vehicle.

Third, the heavy use and need of options operators had the ultimate conse-
quence of transforming the buffers into workplaces. While the product program
became ever less standardized, the conditions in the flows became, paradoxically,
more akin to those in line assembly. The wotk cycles got shorter and rigidiry
worsened. Personnel turnover in the flows rose to 24 percent, which nullified
much of the effects of the investment in training. The combination of high
personne] turnover and large assembly groups with an unstable composition made
it very difficult to maintain competence and efficient coordination between the
groups.

Economic comparisons between LB and the X plant, carried out in 1988,
produced less favorable results from LB’s point of view than earlier comparisons.
Production losses because of disturbances were greater, and adjustment time per
vehicle was higher. Labor turnover was about the same in the two factories, but
because of the greater interchangeability of personnel in the X plant, training costs
there were lower. According to LB’s head {(appointed in 1988), the problems were
occurring because LB’s work organization no longer functioned. He emphasized
three problems in particular. First, there was unclear allocation of responsibility
in the groups: “The rotation of additional tasks must occur ina controlled manner,
Today it can happen that people don’t give 2 damn abourt their inspection or
group representative responsibilities.” Second, coordination was inadequate be-
tween the groups: “If there is a surplus of workers in one group and a shorrage in
another, no evening-out is done.” And third, consistently ensuring high quality
in assembly was extremely difficult: “Right from the beginning requires that
one stop and clear things up right away; it assumes someone with authority and
responsibility.”

Management’s approach was to make the control net more tight by adding
more levels to the organizational hierarchy, having more foremen, and assigning
each foreman fewer workers. It also wanted to introduce full-time, professional
inspectors into the flows, according to the model that had always prevailed at the
X plant. The group board opposed these proposals, but after fruitless negotiations,
the organizational changes were introduced. As of 1990, management had suc-
ceeded in raising quality and delivery precision but party at the cost of a high
worker time per vehicle. Within the framework of LB’s flows, it was no longer
possible to cope with the complex options structure at a 114 MTM work speed
without considerable balancing and system losses.

Renaissance for Dock Assembly?

The increased product variation within Volvo Trucks, with its spread of assem-
bly times from 50 houts for simple basic vehicles to 120 for the most complex
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chassis, also triggered innovations. A development project was begun in 1988
that featured a two-step dock on which two chassis could be assembled per day.
The purpose was, first, to handle some of LB’s most complex vehicles and, second,
to test new methods of assembly, including building whole vehicles in a single
work team in long work cycles {four to five hours). This design had many
similarities to the one used in Arendal and to the development dock management
had rejected in the early planning of LB (with the justification that no operations
of an “experimental character” were desirable). The new dock was given overall
responsibility for planning, assembly, testing, and adjustment and was staffed by
twenty assemblers, one production leader, and one industrial engineer.

Int less than one year, the dock came up to full production speed and had a
lower worker time per chassis than had been expected. The results during 1990
were excellent in other respects as well: personnel was stable, delivery precision
was high, quality was rising rapidly, and the capacity to build complete, ready-
to-buy vehicles was impressive.

The dock specialized in the manufacture of the very demanding “many-
wheelers” {chassis with four axles), which LB had great difficulties in handling. A
product engineer was assigned to the dock to take care of design-induced prob-
lems. Volvo's newspaper, Volvo Now, wrote in August 1990: “The first dock in
Tuve has been going for over two years. In the last few days they built the 500th
vehicle, a jubilee which shows that Volvo Trucks’ whole-vehicle project is coming
through.”

A special wage system was introduced whereby workers received a job evaluation
based on their individual knowledge, an all-group qualification bonus, and a
considerable team performance bonus based on quantity and quality. Senior
nmanagers asserted the value of having a driving first-line management and rejected
the idea of introducing 2 rotating group representative. At the same time, they
stressed the importance of a vertically flexible organization in which there are no
dividing lines between different positions. As a result, both foremen and assem-
blers worked on industrial engineering problems.

In 1990, another new dock began operations, in which technical aids, assembly
* instructions, and materials provision were further developed. This dock was part
of an extensive yet cautious expansion plan. In all, eight chassis assembly docks
were planned to come on stream in 1993. As parr of the plan, the old X plant in
Gothenburg would finally be taken out of production.

Contradictory Effects of “Flexible Specialization”

The “case of LB” demonstrates the contradictory effects produced when there
is a significant increase in product variation. In the first phase, the planning of
the factory, this variation contributed to a renewal of the organization and pro-
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duction arrangement. In the next phase, however, when the variation continued
to increase well beyond the factory’s capacity to handle it, the result was increased
rigidity, constraints, and inefficiencies in the assembly groups. Eventually, man-
agement decided to resort in part to traditional organizational mechanisms in an
attempt to compensate, with the aid of an extended control system, for an ever
harder-to-master product flora and labor market. The group organization was
retained, albeit in a more circumscribed version.

At the same time, the increased complexity of the products contributed to an
impressive renaissance for dock assembly with the goals being to raise efficiency
in the manufacture of particularly demanding products and reduce the strains at
LB. The first dock was begun in 1988, the second in 1990. The results were well
above expectations. In this operation, new forms of close co-working berween
designers, industrial engineers, and the skilled vehicle assemblers were introduced
as well.

Production in Sweden during the 1980s expanded very slowly to reach slightly
more than fourteen thousand vehicles in 1989, The number assembled in Belgium
increased to seventeen thousand in the same year (of which ten thousand were

- heavy vehicles), and further increases were planned for the 1990s. Volvo Trucks

thus developed a plurality of assembly concepts within its European operations.
In Belgium, with its abundant labor supply, the company continued to invest in
assembly-line plants where it could manufacture a simpler product mix cost
effectively. In Sweden, with its less disciplined but more change-oriented labor
force, Volvo invested in flexible and holistic forms of production for the assem-
bly of complex and customized products. The plan was to expand both the LB
plant and the new dock operations and to phase out the traditional assembly lines
completely.



8.
Innovations in Uddevalla,
Stalemate in Gothenburg

a completely new auto factory. A greenfield site was chosen for the new facilicy,

as it was in Kalmar in the early 1970s. The project started with the aim of
copying Kalmar’s production design. This option was rejected, however, by Vol-
vo's corporate executives and the unions, as well as by the project’s many inno-
vative engineers. Several of these engineers had been personally involved in the
planning and/or operation of installations such as Kalmar, Arendal, LB, and Boris,
and now they wanted a consistent alternative. In contrast to Kalmar, the unions
were involved on a full-time basis from the start, and the local representatives of
the Metal Workers also got significant support from their national research
department.

A series of factors reinforced Volvo’s commitment to instituting fundamental
innovations. For one thing, the labor market situation made it crucial for the
company to offer attractive jobs. For another, mechanized assembly had proved
altogether unworkable for the manufacture of existing product lines. In addition,
in 1987, a joint labor-management group at the Uddevalla plant had studied an
example of the latest “Japan wave” firsthand: Nissan in the United Kingdom.
This strengthened a common conviction that the Japanese solutions were not
possible in Sweden and that Volvo had to find its own way. The interest of
Volvo’s CEQ, P. G. Gyllenhammar, in the renewal of work also contributed to
the desire to experiment.

The result was a wholly new concept—long-cycle parallel final asserubly with
partly mechanized and individualized materials provision. The plant attracted
great international interest when it opened in 1989—350 journalists attended
the inauguration-—but it also met with considerable skepticism. Accordingly,

In 1985, for the first time in more than a decade, Volvo Cars began planning
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MIT researcher John Krafcik declared in Business Week (August 28, 1991} that
“Uddevalla can achieve high quality but there is no way it can match the produc-
tivity of a reasonably efficient mass-production system, Japanese or American.”
Nor was the commitment to radical reform unanimous within Volvo. Man-
agement, as well as the unions at Volvo’s main plant in Gothenburg, were split
in their opinions during both the planning period and afrer the plant started
operating, There were ardent supporters but also critics who expected the exper-
iment to be either a dismal failure or an irrelevant episode of no significance to

" Volvo's main operations.

At the same time Uddevalla was being planned, the company’s main assembly
plant, TC, in Gothenburg was being pressured to change because of its great
difficulties in coping with productivity demands and personnel problems. Tech-
nological changesand motivational campaigns were tried, then increasingly radical
sociotechnical strategies. In 1989-90, TC even organized an experimental work-
shop where small teams built complete cars & la Uddevalla. This step proved to
be antithetical to the plant’s basic Fordist culture, however, and the experiment
was interrupted before the workshop reached any of its productivity rargets.

‘The experiences of TC demonstrate the difficulties of transforming work in a
brownfield site, When the company began a severe downturn in 1990, during
which there was drastically reduced capital for modernization efforts, very few of
the plans of the 1980s had been realized. (Figure 8-1 marks the positions of the
Uddevalla and TC plants in terms of production design and work organization.)

Volvo Uddevalla: The Death of the Assembly Line?

From the beginning, the intention with Uddevalla was to build a complete
facility with body and paint shops, trim, and final assembly. When it was shown
this would entail some intricate environmental probleras, the plans were restricted
to constructing an assembly plant pure and simple with the capacity of making
forty thousand cars per year {it operated with only one shift). Breaking in was
commenced in 1989, and in 1990 sixteen thousand cars were produced. The
factory had eight hundred blue-coliar and one hundred white-collar employees
in that year. The original objective was to reach full capacity in 1992, but sluggish
sales forced the target for this year to be reduced to twenty-five thousand cars.

The factory was placed in a former shipbuilding area. The materials shop used
a large building from when the shipyard was operational; the shop was responsible
for supplying assembly with individually prepared building kits. Six new so-calied
product shops were erected, in two groups of three; they had a common roll-
testing installation in the middle (see fig. 8-2). Five of these product shops were
in operation in 1991.
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FIGURE 8-1. Production Design and Work Organization of TC and Uddevalla

Major Stages in the Project’s Development

The Uddevalla project began in a period when demands for new approaches,
especially in assembly, had increased sharply and Volvo’s profitability was very
high. Conventional ideas were proposed at the start of the planning process, but
thereafter came a steady stream of ““conceptshifis,” layout changes, and replanning
phases even after production began. This complex development consisted of four
main stagcs.

Phase I In 1984, a public evaluation had shown that Kalmar was Volvo’s
best-practice plant in Sweden. (The company’s own comparison showed the
same.) Further, Kalmar’s director of engineering became the first project leader
for Uddevalla’s assembly unit. Thus, not surprisingly, as at Kalmar, assembly was
* initially arranged as a carrier line. In an interview in 1985, the project leader
maintained that qualitative improvements in assembly work were not possible at
the existing technological level:

A radical departure from line assembly requires parallelization, and that is expensive,
in both space and equipment. Besides which, a marked increase in leeway makes
for heavy demands on the buffers. To attain a more flexible flow than at Kalmar—
that is to say, a flow in which the carriers follow individual timetables—a new type
of control and information system would be required. However, the development
time for new systems is much longer than the planning time for 2 new factory. A
genuine change in assembly work requires mechanization. The limits are severe in

' INSPECTION SHOPS
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L . FIGURE8-2. Sketch of the buildings at the Uddevalla Planz. Used with

permission from Ellegird, Engstrom, and Nilsson 1991:24.

this area, with the products of today. It is necessary to improve the work by other
means—by giving people good work times, for example.

The top management of Volvo did not see replicating Kalmar as the solution
at Uddevalla, and some engineers had already begun to sketch other solutions. At
the start, the unions had no alternative to the “Kalmar strategy,” but the oppor-
tunity to influence a decision as important as the design of Volvo’s “plant of the
future,” which was bound to influence the rest of Swedish industry, started a
process of internal union discussions in which Metall's research department par-
ticipated actively. The result was thar Metall rejected the Kalmar concept and
formulated four demands of its own. First, assembly should be done on stationary
objects instead of on a moving line; second, job cycles should be extended 1o at
least twenty minutes; third, there should be no machine pacing; and fourth, all
assembly workers should perform indirect tasks as a significant part of their regular
duties. These were Metall’s maximurm demands; in practice it restricted its agenda
to what had been achieved at LB {(which was discussed extensively at this time).
The union did not envision any possibility of transforming assembly operations
to genuinely skilled work, so that the final solution at Uddevalla was way beyond
the most radical demands of the union.

Most of management also had a narrow perspective on the possibilities for
reform, even after it had rejected the Kalmar model. In the meantime, innovative
engineers and researchers had the opportunity to pursue far more radical alter-
natives, and, most important, to develop the entirely new support systems (ma-
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terials handling, technical informations structures, and so forth) that would be
required by a transformed assembly operation.

Phase I, The next concept in the history of the project—"Model Ultra”—
was an attempt to realize the original/Kalmar concept from 1974, with its sectional
paralle] asserably. This did not function at Kalmar as ic was originally planned
because of, among other reasons, the design of the marerials-handling system.
“Uddevallz Ultra” learned from this experience and coupled the idea of paralle-
lization with a new form of materials provision, in which the storeroom would
collect the marerials for the parallel stations and “serve the assembler on a tray.”

“Uddevalla Ultra” introduced some innovations into the production system as
well. In place of Kalmar’s line carriers, taxi carriers would fetch and deposir the
base objects, which would then be assembled in so-called double docks. As with
the company’s overall production strategy, mechanization was seen as a strategic
solution. When the costs of the proposal were calculated, however, the suggested
serial parallel system proved altogether too expensive. No definitive decision about
the production design was made in 1985. In fact, the entire project came 1o shift
character: from implementing existing alternatives to discovering and developing
fundamentally new ideas. This endowed the process with an open-ended character
and created an unusually large space for exploring the fundamental conditions
for change.

Volvo had gotten very generous support from the government for locating the
new plant at Uddevalla, in large part because a big state-owned shipyard had been
closed there. Now the company was being prodded to create new jobs as fast as
possible. Thus, even before the construction of the factory was begun, the com-
pany decided to start a new training workshop.

In the intensive discussions concerning the objectives of the workshop, Lennart
Nilsson, a researcher in occupational pedagogy who was engaged as a consultant,
formulated a new view of training as containing potential rather than as a mere
residual expenditure: “Training as an independent means, and a point of departure
in the design of work, instead of the usual view—in which training is designed
after the fact, to fit already given jobs, and in which it is merely a question of
© simple ilnStruCtion according to the model—‘one day is enough for your cycle
time.””

When the training shop opened in 1986, the manager in charge of training
formulated the goal as follows: “In the training shop we learn how to make
complere cars. Both manual and intellectual functions are required: planning,
organizing equipment and materials, assembling, following up, and reporting.
Assembly here involves more than just mounting screws; it’s also a matter of
functional know-how.”

The training shop came to function as a sort of laboratory for production
development, in which changes in production design were tested before being
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introduced into the product shops. Accordingly, practical tests in the training
shop showed it was possible, with an appropriate materials arrangement and
administrative system, to learn how 1o build cars in considerably longer cycles
than twenty minutes—which earlier had been considered the absolute upper
limit for car assembly. Thereby, a critical restriction on further development was
overcome.

A conventional assembly design is based on the balancing of-—that is, the
distribution of parts along~—a given line. The number of stations and the content
of work are wholly determined administratively by the demands of volume. This

leads o 2 division of labor that is unrelated to the functional strucrure of the car.

Fragmentation is reinforced by the administrative representation of the car and
its components, with its abstract digitalized structure in which the numbers on
parts transmit no information about their functions. It is therefore very difficult
to creare holistic jobs simply by fusing existing line operations,

In 1985, researchers from Chalmers Institute of Technology were engaged by
Volvo to create 2 basis for functional assembly by means of an impartial {system-
independent) design analysis. They demonstrated that the car consisted, in assem-
bly terms, of four natural parts. This division became the basis for Volvo’s con-
tinued work in production design, which by now had begun to depart definitively
from the line model. It also became the point of departure for the development
of a new system of materials handling.

Phase III. In 1986, an assembly arrangement was sketched thar deviated
significantly from the Kalmar concept of the previous year. In the words of the
new project leader:

We shall produce two hundred cars a day, which comes to twenty-four an hour.
Two extremes can thesefore be ser against each other:

——total parallelization, which requires ninety-six “garages,” each of which assemble
one-quarter of a car every hour and which therefore have a station time of four
hours.

—pure line assembly, with a cycle time of 2.5 minutes. This also yields twenty-four
cats an hour.

After many and long discussions we have chosen to put ourselves on a one-hour
station time, consequently a twenty-four fold parallelization.

The idea was to achieve optimal balance between the costs for quality and
balancing (which were assumed to increase with pure line assembly} and the costs
for training and equipment (which were assumed to decrease with line assembly).
Six identical parallel shops were therefore proposed, each with four flows. At
certain points these flows would be joined together in waists (for operations
requiring expensive equipment, such as polyurethane (PUR) adhesing of win-
dows). For longer transport needs, taxi carriers would be used. Inside the product
shops, manual moving would be cheapest, but many industrial engineers opposed
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this since they thought it would increase the risk of paint damage. Rolling rests
and final inspection would be centralized. The basic design of the building was
fixed according to this pattern in 1986, and the purchase of heavy equipment was
begun.

This design was 2 significant change from traditional car assembly, but it was
still not fully consistent with the assumptions of the project in the area of voca-
tional pedagogy, for instance. The notion that cycle times could not exceed a
certain limit was still one of the bases of the design, as opposed to the idea that
function and task were the central issues and that time was 2 dependent variable.
The major innovation was at the [evel of the factory, with the division into parallel
subfactories (product shops). Within each product shop, the production design
resembled the flow structure of the truck plant LB: in both cases, assembly in
unpaced flows was divided into four main steps, and the volume of production
was roughly the same (twenty-six to twenty-seven hundred vehicles per year and
flow at LB, seventeen hundred at Uddevalla). LB’s design was an improvement
compared to a conventional assembly plant, but, as we have seen, it was basically
a compromise {and it had the weaknesses characteristic of a compromise). Expe-
riences from LB, and from the development work proceeding simultaneously on
other fronts in the project, such as the training shop, indicated the need to break
much more radically from assembly-line principles. This was facilitated by Udde-
valla’s paralle] factory concept, which yielded the possibility of testing new ideas
on a small scale without being locked into a single design for the entire production
system.

Phase IV. After a time, the idea of concentrated sections with sophisticated
equipment {waists) common for all the flows in a product shop was abandoned.
The possibility of switching to an organization along the flows was thereby opened
in which team areas (about twenty workers) would be responsible for an entire
car. Assembly would still take place in four distinct steps, and the cycle time
would be an hour, as before. In 1987, construction of the training shop was
begun, in preparation for the start of production.

Only a few months later, however, the managers of the project, supported by
*the union, decided to take the last step from line to whole-car assembly. This
entailed a forty-eight—fold parallelization in which each work team (eight to ten
men and women} would make an entire car in two steps. The new design was
tested in the training shop fust. Assembly shops 1, 2, and 3 were thereafrer rebuilt
according to the same principles.

This “final step” was of critical importance, as emphasized by one of the
project’s innovative engineers, Bertil Johansson, a veteran of the planning phases

at both LB and Boris:

The project leaders had had a tough job selling Uddevalla’s ideas upward in the
organization, and they had been badgered by the pace argument—"how can the
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production pace be handled with extensive parallelization and free flows?” We had
worked for two years without a vacation, and we didn’t want any mere half-measures.
Now, with this step, the investmens in change became wholehearted. The support
from the top is much stronger now, including from the production executive of the
car division and from the group management.

The “long march through the layouts” was still not over, however. After tests
in the training shop with wholly tilted assembly {in which the car body is tilted
90 degrees throughout the assembly process), assembly shops 4 through 6 were
replanned to accommodate this way of working. The result was completely sta-
tiopary assembly. This change—carried out during the breaking-in phase—
illustrates the advantages of the 1986 decision to build the workshops so that they
were parallel to one another.

Qualitative Development of Work

For many years, mechanization has been held out as a cencral strategy for
solving work and production problems in assembly. When this has not been-an
immediate prospect, the need for mechanization has been used as an argument
for keeping the line system with all its human problerns, so as to be prepared for
the more or less distant future, when technology will liberate assembly work once
and for all. This old “pie-in-the-sky” argument has recently been reiterated by
MIT’s auto researchers in The Machine That Changed the World. They assert that
one advantage of lean production is that it is so propitious for auromation, while
the alleged “craft systems,” involving Jong-cycle and autonomous work, will never
be able to automate.

From the engineering perspective, all human work is residual, waiting for
automation in the next technological wave, Thus, everything depends on the time
perspective and on how much one generation ought o sacrifice for the next one.
Lean assembly may be suited for automation, but visiting the Japanese transplants
in North America in 1990, most of which were only a few years old (some had
just started operating), I was struck by the massive amount of repetitive, restricted,
and stressful manual jobs in virtually all of the final-assembly shops.

The mechanization debate was raging in Volvo, as elsewhere, in the mid-1980s.
But in view of the largely unsuccessful installations in final assembly (not only at
TC but at General Motors plants in the United States), the planning team at
Uddevalla determined in 1986 that Volvo could not wait for the technologies of
a nonspeciftc future to solve current problems.

The use of parallel product shops was a very conscious break with the conven-
tional engineering outlook, but not in order to revert to traditional craft methods
{as used by British luxury car makers). For example, Uddevalla invested in new
advanced technologies for maximum mechanization of materials handling. This
centralized process included a number of subassemblies, which it was not feasible



154 Innovations in Uddevalla

to allocate to the parallel teams. Thus, opportunities for future automation in the
assembly field were created withour enforcing this perspective as a constraint on
the whole process and layout.

The rejection of the traditional mechanization perspective made it mentally
and materially possible for the plant to focus all of its efforts on developing manual
assembly in its own terms. Qualitative development of work, instead of quanti-
tative reduction, came to be the fundamental idea of the project. This made for
a pronounced impulse toward small-scale solutions in final assembly.

Throughout the 1980s, Volvo’s installation in Halifax, Canada, which manu-
factured 10,000 vehicles per yeat, was considerably more efficient than TC, with
150,000. The Canadian plant, like Volvo’s small-scale plants in Asia, was not
based on any production strategy, however. Rather, it was dictated by local market
conditions or political agreements. Uddevalla was the first example of a thought-
through attempt to build a large factory based on small-scale production in an
essential part of the process.

One of several obstacles to reaching this solution lay in the expensive equipment
used in traditional assembly. According to conventional wisdom, such machinery
had to be multiplied many times over {with a matching increase in costs) if
consistent parallelization was to be achieved. The Uddevalla project sought to
overcome this problem by adapting the technology according to the principle
that low frequency requires less technical sophistication.

Material and Intellectual Innovations

The planning for the Uddevalla plant resulted in several innovative features,
including the following:

I. Parallelized production design for whole-car assembly, within a building designed te
facilitate small-scale production.

2. Cenrralized materials provision based on individual building kits.

3. Combined technological development: simple, duplicarable solutions in assembly and

~ high technology in small marerials handling (kitting) in the materials shop.

4. A new product analysis and informatien structure for functional, holistic assembly and

materials handling.

5. A comprehensive ergonomic effore, from new hand tools adaptable to different sizes
and strengrhs to rilted assembly.

6. A compressed hierarchy without traditional first-line management and an exrensive
team organization (white-collar and blue-collar demarcations were retained, however).

The production design. The first three assembly shops each had eight assembly
teams. Each team occupied four workplaces—two with tilting equipment, two
with [ifting platforms. In IE terms, assembly was arranged as a seven-man balance,
so that the car moved after half the assembly was completed. Each team was also
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responsible for three major subassemblies: the engine dress-up, the doors, and the
instrument panel. At full pace, one car was produced every other hour, or twenty
per week. There were no permanently employed repair people at the testing shop.
If the test drivers discovered any mistakes, the representative of the team involved
was contacted, and one of the team’s assemblers was sent to correct the problem.

Assembly shops 4 and 5, which began operating at the end of 1989, were
formed differently: twelve parallel small teams performed wholly tilted assembly.
The entire car was assembled in one place. Four assemblers were normatly required
to build a car, burt at times only two were needed (as at Katrineholm). Although
this demanded greater knowledge on the assemblers’ part, it was not considered
a big problem. In the words of the union club chairman: “You learn half the car
here just as fast as you learn one-fourth of the car in product shops 1 to 3. You
also get a berter overview of the production situation here than in the other
shops.”

Cycle times at Uddevalla were unique in the world for standard cars. Yet, in
comparison to those of heavy vehicles, they were by no means outstanding. At
Scania Buses, for example, pairs of assemblers built the entire chassis in cycle
times of ten to twelve hours. Volume, however, was just a twentieth of Uddevalla’s
at full pace; this made the system at Scania much simpler, since it did not require
nearly the same development of materials handling and assembly support.

Traditional auto-assembly buildings are basically storebouses in which the
assembly takes place berween walls of materials. It is thus hard to receive light
from and to maintain contact with the outside world. In contrast, Kalmar’s
building design entailed moving the line to the outer wall and bending it as well
(with the help of carriers). The design also involved placing materials in the
middle. The result was a bright and airy workplace. _

The distinctive form—composed in principle of folded-up honeycombs—was
a manifestation of new thinking. The form was also intended to facilitate the new
way of working. Thus, teams worked in spatially determined sections, each of
them responsible for one function. The close coupling of the assermbly structure
and the building design proved only temporary, however. When the product was
changed, the previously unified work content decomposed. More complex prod-
ucts required more work to assemble {the dashboard, for example) and these
additional tasks fell to workers further down the line. The spatially determined
division into team areas thus became increasingly administrative, as opposed to
functional.

The design of the building ar Uddevalla was an important part of the new
concept as well. The six separate assembly shops there underlined the commitment
to small-scale final assembly and made returning to traditional models consider-
ably more difficult than at Kalmar.

Materials provision. Eaily on at Uddevalla it became clear that batch supply
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had to be replaced by individualized materials supply. The question was the degree
to which this would occur. As early as 1981-82, Scania’s cab plant in Oskarshamn
had introduced individualized supply of medium-sized articles—an innovation
that at one time had been controversial in the materials department. The purpose
was primarily to reduce the need for space for option materials in a series—parallel
assembly system, rather than to make complete assembly possible or to facilirate
the learning of long work cycles. By 1986 in Uddevalla, when the mode featured
a four-step flow, it became clear, because of the need for space, that individual
collection of large and medium-sized articles was required. With the orientation
to whole-car assembly, this principle was extended to nearly all marerials, down
to the smallest lock washer.

The argument against the Uddevatla model was that it would be too expensive,
since everything would need to be handled twice, first by the materials handlers
in the storeroom and then by the assemblers. The argument for the model was
that, if it were not introduced, there would be too many materials addresses and
supply areas in the shop. Furthermore, it would be impossible to use the feeding
of materials as a form of instruction in assembly. Besides, the advocates claimed,
conventional materials handling was not nearly as efficient as was assumed. This
position was underscored by one of the engineers who most energetically sup-
potted the change:

Handling losses in 2ssembly are much greater than the MTM analysis shows. That
analysis assumes the assembler works in the most suitable position vis-a-vis the base
object and materials. In practice, however, the assemblers are seldom there, on
account of variants, disruptions, and the periodic need to work faster in order to
make up time. This means greater distances and a lot of running, much more than
is visible in the analysis. In our system, the materials are handled twice, but for 2
short time per article. There’s a ot of waste on the fine, furthermore. The worker
takes a handful of nails, for example, often loses some of them, and then throws out
those he doesn’t use. At a special station at the end of the line, workers bave to
vacuum the coupé for loose screws.?

As a consequence of the introduction of the new principles in combination
with the use of both old and new buildings, materials handling ar Uddevalla was
completely separated from assembly, both organizationally and geographically.
All collection was done in the materials shop, as was the subassembly of the
exhaust system, the front members, and the rear axles. On average, thirteen
hundred to seventeen hundred different parts and components were handled per
carc.

Assembly at Uddevalla was technically simple. Producing the “car building
kit,” however, was a complicated process with three main steps: the bagging of
small materials (“the kit””}, which embraced roughly half the number of parts, the
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collection in crates of medium-sized articles plus the bags of small articles, and
the loading onto kitting racks of the crates plus large objects, such as the exhaust
system, the propeller shaft, and the engine. Finally, the prepared kitting racks
were placed in exit areas from which they were fetched automarically by AGVs
for delivery to the assembly shops.

The bagging of small materials was the step requiring the most work and the
one with the greatest risk of mistakes. The process started with mechanized
feeding, counting, and filling of the materials, complemented by manual filling,
whereupon the materials were collected in bags by special-purpose machines with
the capacity of handling twenty thousand bags per day. Approximately one
hundred bags were used for each car. After being filled, the bags were weighed (a
checking step) and placed in boxes that went to a storeroom. The kits (or bags)
were produced according to weekly plans. The timetable for the collection and
delivery of crates and kitting racks was determined by orders posted by the
assembly teams. _

The major technical demands on the materials-handling system were for reli-
ability and high packing density. Thus, the mechanization of small materials
handling required solving a series of intricate inspection problems.? Cerrain ar-
ticles—rubber plugs and clamps, for example—which created difficulties in the
materials shop because of their variation in weight, had to be removed and
delivered separately to the assembly teams. High packing density was very im-
portant for holding down the number of kitting racks and carriers. With fewer
catriers, the intensity of the flow and the risk of traffic disruptions could be
reduced. In 1989, six kitting racks loaded on three materials carriers (AGVs) were
used per car {plus one for the car body). Thirteen car body carriers and about
thirty-five materials carriers were required for the factory as a whole—a surpris-
ingly low figure, especially considering that Kalmar used more than one hundred
carriers just to move the car bodies. Even so, the total flow of materials in the
Uddevalla plant was intensive.

When the principles of the new materials-handling system were outlined in
1986, managers from the materials department at TC thought it was altogether
impossible and that it would require twenty hours of materials handling per car.
The development engineers at Uddevalla replied that they would make it work
in only two hours. Four years later, in 1990, they had come a long way and were
close to the level at Kalmar (three hours per car).

The Uddevalla system was sensitive, however. The quality of the materials
handling was extremely dependent on the competence and sense of responsibilicy
of the individual materials handlers. Another problem Jay in the sharp boundary
berween materials handling and assembly. The planning system in 1990 required
the assembly teams to have several days’ advance planning, which was often



158 Innovations in Uddevalla

impossible. When orders were changed, the materials shop found it difficult to
deliver on time. It was also hard to satisfy demands for complementary articles
on short notice.

A dual technological strategy. For small-scale assembly to be feasible, the
expensive and complicated features of a high-volume line had to be replaced with
rechnology that could easily be diffused to 2 great many assemblers. An example
was the new tilting equipment. The technical demands on these tilters were severe:
rapid handling, vertical adjustability, no protruding parts, and great stability. At
the same time, the price could not be too high since every team had to be equipped
with two tilters, for a total of nearly one hundred.

Another example was window assembly. The idea at the start was for each shop
to have the same type of sophisticated, automated PUR facility as had been
installed at TC in 1986. The final solution was to adhere rear windows in the
materials shop. A robor applied an adhesive strip to the window, which was then
affixed manually to the car body. The total cost for the equipment was just a tenth
as high as at TC. Yet, despite the relatively low cost, this work had to be centralized
since a large area was needed to carry out the process. The windscreens, however,
would be installed in the assembly shop. This was done in traditional fashion,
using windscreen presses shared by two to four teams.

Technological developments in the factory’s “large-scale” materials-handling
system were of another character, Mechanized collection of kits had been used
earlier by the furniture company IKEA; Uddevallaintroduced flexible automation.
Whereas IKEA’s equipment collected in batches of 20,000 to 200,000, Uddevalla
had to handle batch sizes of 300 to 400 bags. At Volvo, it was also necessary to
combine mechanical with manual collection (the larter for cases in which counting
could not be mechanized). For both these reasons, wholly new solutions had to
be found.

New technical language. A manufacturing system with increasing product
variation and frequent changes in components and parts requires the flow of
considerable amounts of technical information. If cycle times are long and no-
fault production (which necessitates combining instructions for assembly and
inspection) is 2 must, then the mass of information per car and assembler becomes
very large—reckoned in operations, part numbers, and ools. The Uddevalla
project therefore developed a new way of handling technical informaton. The
purpose was twofold: to support holistic assembly on stationary cars and to
contribute to the development of 2 new “culture of assembly” in which the
language would be capable of expressing nuances and the assemblers would have
a knowledge level that was relatively stable, even if there were changes in auto
variants and yearly models.

The typical way of presenting technical information in short-cycle assembly
and materials handling, using part lists and operation sheets at the level of the
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individual balances, affords no overview of the assembly of the car. This has no
import in such a production design, however. All employees, engineers as well as
operators, work with just a small piece of the product. The work is treated in 2
strictly mechanical manner—for the assembler, it is a matter of learning 1o do a
fragmented job as quickly as possible.

In contrast, in long-cycle assembly, getting an overview of the work process is
critical. The model for providing technical information developed at Uddevalla
can be described as a hierarchical menu model with a geographical structure.
Tomas Engstrém, a Chalmers researcher engaged in the project, described the
problem as follows:

An assemnbly atlas is needed which includes everything from continent 1o country,
from capizal city to village and local district. . . . The problem today is that assembly
is so broken into pieces that, even in its technical-administrative representation, it
is impossible in this system to move between different parts of a functional unit—
berween, for example, the parts having to do with the steering shaft. There has
simply been no interest.

The new technical descriptions and language had to satisfy many different de-
mands: for functional grouping; symmetry {right should be directly matched by
left and so on); and variant clarity: any given variant should be related in a simple
manner to a base variant, with the help of categories such as omit, replace, and
add.?

Engstrtom and other researchers engaged in the project ascribed great impor-
tance to the development and consolidation of a rich and nuanced language. First,
it would facilitate assembly, since proper names in full-text printouts would
provide much bertter guidance than part numbers and acronyms. Second, such a
language would become the basts for communication and the transfer of knowl-
edge—in other words, for a stable, group-based way of working.

“October Verses,” by the Swedish poet Lars Forsell, summarizes the issue
perfectly:

1 st use words

when 1 speak to you!

Imagine the captain

of a ketch, a freighter,

a schooner, a brigantine,

a frigare, a corvette, a brig,

with the cloud of canvas above:
gaff and boomsail,

topsail, staysail,

clew, head, tack

When blows the storm

he cannot simply point his finger
and shout: Take down those there!
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Physical strains of assembly work. The Uddevalla project early on had as
objectives high personnel stability and a balanced work force; the goal was that
40 percent of the blue-collar workers would be women. This meant that the
traditionally heavy physical strains of assembly work could not be accepted. At
both Volvo in Kalmar and Saab in Trollhiran, the company health offices had
advocated the opposite—reducing the share of women—precisely because of the
risk of strains and cumularive trauma disorders.

Whole-car design, with its great autonomy and long cycle times (and thereby
considerable variation) in itself reduced much of the risk of the CTD injuries
associated with excessively repetitive motions. The need for mechanization or
complicated equipment for handling heavy components (such as heating units)
also disappeared because individual employees had to work with such items for
only a short portion of their work time. Not all ergonomic problems disappear
with an altered production design, however, especially if the share of female
workers increases at the same time.

Efforts at Uddevalla in the area of ergonomics were focused principally on
measures 1o prevent two types of strains. One was strains at specific spots—in
the wrist, for example. These arise because the worker uses his or her hand as
dolly, a fixture, or a tool. To reduce such strains, efforts were made to persuade
the too! manufacturers to develop tools capable of being adapred to grip size and
power requirements. This idea met with a very cool reception. The Japanese
suppliers, for instance, which otherwise stress their flexibility, were not interested
in accommodating in the slightest, since other markets had not made similar
demands. As of 1990, no tools of the new type were being used in production.

The other main type of strain Uddevalla sought to prevent is produced by the
weight of the worker’s own body as a result of doing 2 job in a stooping position

(in engine-compartment assembly, for instance). This static strain tends to in-
crease with long-cycle work if no countermeasures are taken. Four different so-
called whole-body positions were identified by the project’s ergonomists: standing
upright, standing in a stooped or twisted position, crouching outside the car body,
and crouching inside the car body.

Ideally, as much of the work as possible should be done standing upright. Only
12 percent of the work time is spent in this position in conventional assembly,
even if one includes tilting in some of the trim and chassis sections. Practical tests
in Uddevalla’s training shop in 1988 demonstrated that this percentage could be
drastically increased if the entire assembly—even work in the passenger com-
partment—were performed on a tilted car body. Instead of sitting inside the
coupé, the assembler would stand in the door opening of the tilted car; materials
would be supplied through the window opening. This way of working demanded
changes in both layout and technical equipment; more powerful tilters were
needed, as well as another “marriage” technique and specially designed tables for
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tools and materials. The project had just gone through the transition phase to
whole-car assembly and all efforts needed 1o be devoted to starting production.
The advantages of tilted production were so evident, however, that the next set
of assembly shops was replanned to incorporate this technique.

Organization. The integrated assembly, signifying a low horizontal division
of labor, had its counterpart in a decentralized organization: plant manager, shop
managers, and work tears {low vertical division of labor). The principle was
adopted early on that the factory organization should not include traditional first-
line management. The foremen’s union, SALF, later criticized this idea at the
national level and recommended instead Nissan’s foreman-centered British fac-
tory at Sunderland as a model.

Within each team, matters such as quality, economy, and maintenance were
handled by the team representative and by members specially selected for these
tasks. The goal was to rotate these functions monthly. There were no U & R men
as such. Production goals were defined at the level of the assembly shop, and in
principle each team’s outpur would vary according to its stafhing level {(although
- it was possible to borrow assemblers from other teams in cases of acute staffing
shortfalls).

The first contract for Uddevalla’s mewal workers was signed in 1988, New

~ employees would begin with a “trainee’s wage,” which would increase in stages
- before the standard wage was reached. This wage could then be augmented with
- a qualification bonus depending on how large a portion of the car’s asserbly the
. worker had mastered. Workers at the highest competence level would be able 1o
- build an entire car.
+ The process of reaching whole-car competence was designed to be a true test
. of skill and knowledge. The requirement in 1990 was that a worker had to be
" able to make a complete car with a maximum of four small defects in ar most
~twenty hours. Workers were required to have undergone training and then built
cats for at least sixteen months before they could take the test at all. In 1990,
“ there were a dozen whole-car builders among Uddevalla’s five hundred or so
. assemblers. (All of these were men, but in May 1991 the first woman passed the
est.)

Bonuses were paid for achieving competence as a team representative and in
tasks in indusrrial engineering, personnel, and quality control. These bonuses
were paid both to the individual performing the task and to the team as a whole.
- There was also a productivity bonus. Initially, this was based on the productivity
f the plant and bore no relation to the results achieved by teams. In 1991,
however, a revised system was introduced featuring productivity bonuses based
¥ on team achievement.

). The new organization flattened the hierarchy and brought management and
ibor close together, but it did not eliminate the white-collar/blue-collar distinc-
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tion. This [imitation was shared by the other work-reform exercises within Volvo,
in spite of some attempts on the part of the project head ro campaign for a one-
union agreement at Uddevalla.®

Working Conditions

From the worker’s point of view, Uddevalla’s distinctive production design
yielded a series of advantages compared with a traditional assembly line. First, the
work content was holistic, and the production process could be grasped in its
entirety. This created the basis for transcendent understanding and reflection
supported by a nuanced language and a broad functional knowledge on the
assemblers’ part. Second, there were unique conditions for the development of
an upgraded assembly culture, with the whole-car test as a modern “craftsman’s
diploma.” Third, there was an appreciable reduction of physical strains, thanks
to the production design and efforts in the area of ergonomics, and fourth, group
cooperation was the basis for administrative delegation and self-regulation of the
work but also a means of exerting peer pressure to reach production targets and
be given the productivity bonus.

One of the points of departure for Uddevalla’s production design was that the
assemblers were able to control the pace of work; they were therefore freed from
detailed administrative or technical control. Since the base object was moved just
one time within the teams in assembly shops 1, 2, and 3 {and not ar all within
the teams at assembly shops 4 and 5}, Uddevalla had no queue system and so was
spared the often severe operator pacing such systems create. The tearns were highly
dependent on external materials provision, however. For the work to proceed
without losses (time spent waiting for marterials) or stress (when the materials
arrived), the teams had to be able to plan their work on the basis of a stable
rthythm. They also needed an overview of the workday—an effective planning
" horizon, in other words.

During the planning stages, the training shop played an important role in
building up competence, trying out different solutions, and training the new
- assembly teams. The training shop was later discontinued, however. In the future,
new employees would be trained directly on the job.

Discontinuing training was considered justified since the work now included
a “learning” aspect; moreover, the training shop had become so isolared from the
factory that new assemblers needed retraining when they came out on the shop
floor. But as a consequence of closing the training shop, new employees had to
acquire their skills under social pressure to achieve a high work output. The
difficulties with this system were compounded in 1989-90, when the factory
hired a large number of women whe were unaccustomed to working with power
tools. During 1990, therefore, a one-month introductory course for new employ-
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ees was prepared. The object was to impart an understanding of the work’s holistic
character and to train the new arrivals in quality control, ergonomics, and the
information system. Moreover, since the low sales figures meant that a sixth
assembly shop would not be required for production, management decided to
use it as a training center instead.

The Breaking-in Phase
The Uddevalla project began during a time of transition at Volvo. In 1986,

when time-honored concepts were abandoned and virgin ground was broken in
such areas as rechnology, materials handling, and assembly structure, the intro-
duction of other innovative projects within Volvo also increased. Enthusiasm and
faith in the future spread.” Yet Uddevalla also met with strong opposition from
the company’s guardians of the sanctity of industrial engineering,

The production targets were low in the first year of operations (1989), but
productivity measured in worker hours per car in assembly developed “surpris-
ingly well,” according to Volvo’s top management. It was more sluggish i 1990,
however, when both staffing and volume doubled. Uddevalla certainly made the
transition from the 700 to the 900 series much more smoothly than did Volvo’s
other assembly plants in Sweden. Intermittently, the product shops also reached
high levels for quality. The results lacked stability, however; great variation oc-
curred from week to week. Productivity development was also slow. Finally,
personnel turnover was 15 percent and absenteeism due to sickness about 10
percent; these figures were better than ar Torslanda, yet far from the factory’s
goals.

The problems had many causes. In the mid-1980s, the Uddevalla area was
considered a crisis zone afrer the closing of the shipyard. It was easy for Volvo 1o
recruit workers. At the close of the 1980s, however, the regional labor market was
overheated; the unemployment rate dipped to a mere 1 percent. Furthermore,
because of the long taining period, the starting pay was lower than at Saab’s
assembly lines in neighboring Trollhidttan. This made it especially hard to recruit
men over thirty. [t also meant that Volvo could not engage in the careful selection
of staff required to ensure that the skilled and demanding work was performed
properly.

Earlier examples of long-cycle assembly had been characterized by their low
production volume and small number of parallel teams. The scale at Uddevalla
was altogether different: forty parallel teams in final assembly where Bords had
four. A decentralized organization with many work teams can exhibit both con-
servative tendencies (reams that stubbornly keep to established methods and work
patterns} and dynamic tendencies (innovative and comperent teams constantly
finding new and better ways of performing their job). The variation between
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teams was very great at Uddevalla in 1990, even in light of their different levels
of experience. Some teams had no difficulty attaining high rates of quality and
productivity, while others fell far behind.

“Noble Experiment” or “Noble Failure”?

The media’s enthusiasm for the plant when it first opened was soon replaced
by scathing criticism. “It is a nightmare plant,” a Swedish business magazine
{Veckans Affirer exclaimed on November 28, 1990, pointing 1o Volvo’s costly
excess capacity and the Jow productivity of the new plant. The message was that
‘Swedish manufacturers must learn from Japan. This criticistn was reiterated eight
months later in the New York Times (July 7, 1991): “The idea was to return
dignity to the worker. But assembly lines are just more efficient. . . . Uddevalla
has been hailed around the world as one of the boldest gambles in what is known
as humanistic manufacturing. Bur this noble experiment is increasingly looking
like a noble failure, its productivity nowhere near the exacting standard of world
competition.”

All this criticism merely strengthened the commitment of both management
and the workers to make the new operation a success, and in the middle of 1991
they made an important breakthrough. The New York Times article had asserted,
without qualification, that “assembly lines are just more efficient.”” Even before
the article was published, Uddevalla falsified that statement by reaching the
productivity level of the assembly lines in Volvo's main Swedish operation. During
a visit in May 1991, I saw an organization in which, compared to a year before,
everyone had a much stronger morale and determination to continue improving
performance. Further, there were a wealth of ideas about how to do so. Turnover
had fallen to 4 percent, and the workers took great pride in their jobs. A new
wage system, with team-based bonuses for productivity and quality, was being
implemented; it was thought this would motivate workers 1o learn from the most
efficient teams and improve their methods constantly. During 1991, the quality
level stabilized around the corporate target {which was index 910, according to
* Volvo’s measurement system, in which 1,000 signifies an absolurely perfect car).
This performance was better than that achieved at TC, which had also improved
significantly during 1991.

Compared with the Ghent plant, Volvo’s most efficient assembly operation
and, according to MIT studies, one of the best-performing plants in its segment
in Europe, Uddevalla was still far behind. But the long-term potential for increases
in productivity was high on account of the low balancing and variant losses in
the Jong work cycles, the integration of tasks into complete assembly functions,
the supportive materials provision system, and the optimized werking positions.
Reaching the goal of Ghent did not seem to be.an impossible task given sufficient
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time. The Bords plant, which was a much less comprehensive innovation, had
also had a very hard breaking-in phase and had taken five years from the time it
opened to reach a consistently high level of performance. (For Uddevalla, the
corresponding time would be in 1994.)

Compared with the Japanese, even Ghent was lagging. For a Volvo plant, be
it Belgian or Swedish, to match the performance of the Japanese, the products
must be as easy to manufacture as Japanese cars. Unfortunately, The Machine
That Changed the World focuses too much on plant productivity but repores
only one manufacturability analysis, made by GM (Womack, Jones, and Roos
1990:97). According to this study, the “design factor” contributed up to 41
percent of the productiviry differential berween a GM and a Ford plant. In 1988,
product engineers at Saab selected doors from equivalent Honda and Saab models
to perform comparative assembly, using the same methods and technology. They
found that the Honda doors could be built in a quarter of the time it took to
assemble the Saab doors,

Equally important, for a Volvo plant to be equivalent to a Japanese one, the
supplier system {accounting for 75 percent of the value of a car) must be of the
same quality and commitment as the formidable Japanese components industry.
This is unforrunarely far from the case.

Without considering these basic conditions, unqualified comparisons of assem-
bly hours are misleading, Naive observers, such as the author of the New York
Times article mentioned above, have interpreted the differences in worker hours
berween various plants as a direct indicator of relative plant productivity. But
even if they are properly conducted, these comparisons give us only a proxy of
the total performance gap between manufacturers; they do not account for the
different factors behind this gap and thus do not demonstrate the relative efficiency
of different assembly concepts.

Driving Alone
The Uddevalla plant took form, as did the Kalmar factory, during an economic

- boom characterized by acute recruiting problems, high profitability, and great
. optimism about the future. In 1990, however, the company’s situation was wotse

than it had been in the years following Kalmar’s inauguration. Falling sales,
production cuts, personnel retrenchment, and heavy pressures to cut costs were
the order of the day. As a result of excess capacity, the Swedish assembly structure,
which had one large and two small plants, became an issue on Volvo’s corporate
agenda; one of the small plants was, in fact, superfluous if sales did not recover.
Management made the plants compete intensively against one another but denied

- intentions to close down any of them. Nonetheless, the discussion created an

agonizing atmosphere of insecurity.
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Corporate management commissioned the innovative design process in Udde-
valla. It then adopted a conspicuous standby attitude however, which in part
could be explained by the deep divisions within management concerning the
viability of the concept. The very commirted plant management were thus left
without any public executive support.

Uddevalla had been conceived too much as a strategic response to Sweden’s
Iabor market problems. As a result, there was a lack of aggressive performance
targess for the plant. All the goals—productivity, quality, cost—were framed as
part of a catch-up strategy, that is, to reach the levels of the company’s best-
performing planes. Furthermore there was no corporate strategy for capitalizing
on its advantages to improve company performance in other vital areas.

The Uddevalla operation had unique qualities as a potentially productive point
of interaction between design, product engineering, and production. Such an
interaction was highly needed to upgrade Volvo’s painfully slow process of product
development. But because of the lack of an integrating corporate strategy, this
potential was left to plant management and individual designers to realize, just as
the Uddevalla concept itself was largely the result of innovative engineers working
from the bottom up. In hard times, 2 much more distinct management profile
and support were needed. Here Volvo management fell far behind the record of
the often criticized GM leadership. In spite of severe economic difficulties and
internal debate, GM executives time and again repeated their backing of
the innovartive but highly controversial Saturn project, with its new product,
integrated production system, and team-based work organization. They made
perfectly clear that they did not expect short-term profitability bur long-term
innovation. Uddevalla had to drive alone.

The Fight over TC

Volvo at Torslanda, just outside Gothenburg, was the car division’s main
installation for many years. A press works, body shop, painting shop, and central
materials store were located there, as well as TC, the trim and final-assembly
‘plant. The facility was part of Volvo Cars’ production division, together with
Halifax, Ghent, and Olofstrém (the latter was the principal site for producing
pressed parts and body subassemblies for all assembly plants). A central engineer-
ing staff for preparing new products was also headquartered in Gothenburg, close
to the design department. This staff worked with all of Volvo’s plants but had
especially strong ties to the factory at Torslanda, since this plant traditionally bore
the responsibility for breaking in new products.

In the early 1980s, T'C was a one-series factory: it produced only the 200 series.
In 1984, with the introduction of the 700 series, TC became a two-series plant
{(Volvo's only one). The majority of the assembly took place on two conventional
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assembly lines. Line 1 operated in the daytime and built the 700 series; line 2
operated in two shifts. In 1987, the pace was thirty cars per hour on both lines.
Some of the work was done in the form of subassemblies; the share for the 200-
series vehicles was 20 percent, 30 percent for the 700 series. Subassembly was
done mainly in special workplaces or on short, unpaced lines.

Ten thousand persons were employed at the Torslanda facility as 2 whole, TC
had 280 white-collar and 3,800 blue-collar employees, of whom 2,500 worked
in assembly, 900 in inspection and adjustment, and the remaining 400 in equip-
ment, materials handling, and maintenance. The total production of vehicles
that year was about 160,000. (The principal layout of the plant is shown in fig-
ure 8-3.}

Proposals for Change

When TC was inaugurated in 1964, it embodied the large-scale industrial ideal
of the time, both in the design of the building and in the IE rechniques applied
there (the factory was based on long, paced lines}). It was considered a sign of
modernity that, with the help of MTM, jobs could be specified and organized in
detail even before any workers had been employed.

The Kalmar plant—with its entirely different physical design—was opened
ten years later. By comparison, TC now appeared very old-fashioned. Yet, in
1976, at the height of an economic boom, as commentaries on the Kalmar plant
noted at the time, the new concept did not spread to Gothenburg. Nonetheless,
TC began to experiment with different production methods. Dock assembly was
wied out on a small scale: a team of workers was given the task of building
complete cars from start to finish. According to the company’s evaluation, the
results were good in many respects: greater variation, more coherence in work,
and increased freedom, responsibility, and influence. But it was not possible with
dock assembly to exceed half the planned production pace. Moreover, the union
club and the company had not reached any agreement on wage rates. Finally, the
preconditions for dock assembly—in technical equipment and assembly instrue-
tions~—had not been properly worked out. The attempt was discontinued after
half a year. Both the company and the club deemed it a failure, and neither sought
to take advantage of the experiment’s positive aspects. When producrion dropped
sharply in 1977-78, moreover, the interest in reforms cooled further.

In 1979, production planning for the 700 series began. At TUN, the special
factory built for breaking in the new series, trying out new ideas was considered
urgent. One motivation was to reduce Volvo’s increasing personnel turnover.
Another was 10 reduce the large share of adjustment work on the lines. The hope

" was that new forms of work organization would make it easier to build in quality

right from the beginning. The changes could not be too great, however, since the
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FIGURE 8-3. Trim and Final Assembly at Volvo'’s Car Assembly Plant in Torslanda
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new type of assembly had to be applicable at the main plant. Three production

_ designs were considered: pure line assembly, buffered line assembly (that is, a

sectionally divided elastic line), and dock assembly. The last alvernative found no
advocates in either the company or the union. A buffered line system was consid-
ered reliable; it was also thought that it would make considerable improvements
in both production and working conditions possible.

The implementation of this concept at TUN resulted in a production system
that was much less sophisticated than the one at Kalmar, But in contrast to
Kalmar, TUN invested in organizational development; responsibility for quality,
materials handling, and the assignment of tasks were delegated to groups of
assembly workers. A critical factor contributing to this experimental approach
was the connection of the project to a new robotized body plant that was applying
advanced organizational ideas.

Although some reforms were introduced at TUN, the main factory largely
retained a 1960s-style production design, technological level, and managerial
organization. There was a shortage of both money and ideas for change. Among
Volvo Cars’ product engineering and planning staffs, however, the realization was
growing that sweeping changes would soon be needed. These ideas were presented
in a 1982 report “Production Project 90.” This was to be the first in a long series
of such investigations. The report analyzed TC's problems exhaustively:

The most critical problem is that productivity is too Jow, which in turn depends on
a production process which is inflexible, yields losses, and is sensitive ro disruption.
The RFB (right from the beginning) result is too low, and the climate is unfavorable
for change. . . . The process yields:

—large variant losses;

—inefficient utilization of personnel {balancing, handling, and system losses);
—low efficiency during peaks of both absence and attendance;

—low motivation among a large portion of the work force, on account of the
monotonous, machine-paced, short-cycle work operations.

The proposals for change were intended to reduce manual line assembly by
increasing mechanization and the proportion of preassembly work. The remaining
{ine assembly would be successively converted from individual line balances with

2- to G-minute cycle times o developed teamwork with cycle times of 1 to 1.5
b, hours. Buffers and parallel assembly would be introduced, thereby reducing var-

jant losses.

At TC, however, there were no champions for this comprehensive strategy of
reform. The TUN plant was just being broken in, and TUN’s production design
embodied a much more cautious reform——a sort of miniline system. The heavy
staff turnover from 1979 to 1980 (23 to 25 percent) was halved in 1982--83. This

' also weakened the interest in radical changes.
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Attempts to Change Attitudes

Instead of sweeping reforms, the next few years brought rationalizations of line
assembly and campaigns to influence employee attitudes. This approach was the
core of the “General TC Plan 90,” formulated by management in 1983. It fit in
well with the “Japan wave” that was reaching Swedish industry. In 1982, two
engineers from Volvo Cars had studied Japanese industry—Toyota especially—
for six months. The views of management were captured in a 1983 article in
Stockbolmstidningen: “Volyo's production director believes in a wholly new Volvo
spirit inspired by the Japanese. “They bow and smile, propose rationalizations and
work overtime. We want the same mentality here.””’®

In 1984, the so-called MATCH campaign began, with the message to em-
ployees that “we all play in the same game.” The campaign spread such slogans
as “The operator in focus” and “People are our most important resource.” Much
was said about improving communication, expanding the introduction of new
employees, upgrading procedures for receiving suggestions from employees, and
the need for new artitudes toward the company. A company song was composed.
Yet changes in work design and organization were conspicuous in their absence.
Nor were there any demonstrable changes in personnel turnover, job satisfaction,
or product quality. On the contrary, in certain cases the campaign actually pro-
voked negative reactions, by building up expectations that were not followed up
by concrete changes.”

Personnel policies were another instrument of the conservative arsenal. The
company tried to recruit more assemblers over twenty-five years of age and to cut
down on leaves for study. But Volvo did not control the labor market in Goth-
enburg (the second largest city in Sweden), so these methods were unsuccessful
in practice. The general manager of line 1 stressed this in an interview in 1987:
“We can’t handle future challenges with persennel policies alone—changes are
needed in the work itself. Work content has to be enlarged, autonomy has to be
increased, erc.”

In 1986, the company switched tactics. In place of the attitude campaign,
~ attempts were made to change the organization of work without changing the
production design. The assemblers would be divided into groups with responsi-
bility for inspection and adjustment, which had earlier rested with the foreman.
The idea was to hand over responsibility for all inspection to the groups and then
to follow up by transferring such tasks as materials handling and participation in
drawing up the budget. Plans were made to train group representatives and the
other assemblers in these tasks. The management of the assernbly section believed
these changes would lead to an increased commitment, lower turnover, and much
reduced adjustment work. The only measurable effect after some years, however,
was an expansion of the training budget.
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Changing first-line management’s responsibilities within the framework of the
established organizational structure also proved difficult. The company tried in
1986 to increase the responsibility for results within the chain of command by
introducing contracts berween managers at different levels and in different func-
tions. General Motors was the inspiration. Thus, the general manager would sign
a contract with the superintendent, who would do the same with the foremen
and personnel in areas such as materials and industrial engineering. Follow-up
of the contracts, which specified requirements for quality, quantity, personnel,
and costs, would take place every month. But here too, no practical results were
evident.

The most significant change on the main lines during the first balf of the 1980s
was the broad extension of job rotation. In a 1986 survey, 83 percent of the
assemblers reported that they changed work stations several times a day, and 44
percent said they did more than fifteen balances. This rotation helped reduce
CTD injuries. For first-line management, however, it became more difficult to
use substitutes in cases of absence since an entire series of balances had to be
mastered. The frequent switching of rasks was also thought to produce quality
problems; it made it hard, in any case, to trace who was responsible for a mistake.
Volvo tried to reduce job rotation in 1986, but this aroused great discontent at
TC. (In the majority of cases, the foremen simply reported one rotation schedule
while allowing the assemblers to follow a wholly different one.) Thus, even modest
work changes came up against serious restrictions.

The planning of TUN in 1979-81 had held out the promise of great improve-
ments with the introduction of a buffered line system: delegated responsibility
for results, prospects for varying the work pace, reduced sensitivity to disruptions,
and higher quality. A 1985 assessment of TUN showed, however, that the factory’s
economic performance was abour the same as that of the corresponding lines at
TC. The assemblers considered the working conditions somewhat better, but the
difference was not great and personnel turnover was not much lower.

“Production Strategy P 90”

In the mid-1980s, Volvo Cars’ economic situation improved dramatically.
Criticism of Torslanda, of the assembly plant especially, grew more severe among
top managers both in the car division and at the level of the corporate group. It
was thought unacceptable that TC, with its general plan, had lower goals than
Kalmar. In 1985, the product engineering and planning staff presented a report
entitled “Production Strategy P 90—Final Assemably.” The purpose was to
achieve a uniform development of Volvo Cars’ manufacturing units in time for
production of the next line of cars.

P 90’s goals were aggressive, especially the demands for a reduction of worker
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time. Assembly time per car for instance, would be reduced by 60 percent between
1985 and 1995. The strategic perspective favored mechanization, both for raising
productivity and for improving assembly work. It assumed a continued serial
flow. The main source of inspiration, as the projecr director stressed, was the big
mechanization project presented by Volkswagen and GM during this period:

It is with mechanization that the problems of assembly work will be definitively
solved: the short work cycles, the constant performance of the same standardized
job under pressure of time, etc. . .. The object is 1o reach  level berween 10 and
25 percent mechanization. Compare that with VW, which has 16 percent rr}echa-
nization in Wolfsburg these days, and figure on coming up to 25 percent in the
second stage.

The P 90 project was pursued single-mindedly during 1985. Two years later,
however, the idea of a uniform production strategy for mechanization common
to the entire division had withered away. This was the result of both 2 shift in
concept at Uddevalla and TC’s own dearly bought experience with resistance to
the mechanization of assembly.

Obstacles to Mechanization

A 1983 report on TC'’s future included 2 long list of operations fit for mecha-
nization: marriage points; seat installation; media filling, including inspection;
leak testing on finished cars; tube bending; roof hatch and head lining; handling
of PUR windows, including the application of polyurethane adhesive to the glass;
and anticorrosion treatment. Five years later, only one of these operations had
been mechanized: the PUR adhesing of windows on the P 70. This involved some
costly equipment, which also had very serious break-in problems. Some of the
other items on the list were pursued at various stages of pilor studies.

The P 90 plan included 2 demand, pushed by the product engineering staff,
for 5 percent mechanization, to be attained from 1986 to 1990. Yer TC proved
unable to reach even 1 percent. The gap between the visions of the cenral
engineering staff and the actual possibilities presented by production were ob-
viously wider than the planners had realized. Even the long-term potential of the
mechanization strategy appeared very limited. In the view of TC's management,
no significant advances in automation would be possible in the manufacture of
the expected new platform (the Volvo 800 series) either, except for the introduc-
tion of automated “marriage.”

Thus, in the mid-1980s, all strategies based on continued line manufacturing—
the attitude campaign, efforts 1o change personnel recruitment, organizational
experiments, and mechanization efforts—had proved insufficient. At the same
time, the pressure on TC to change had increased sharply.
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Crises in Productivity and Personnel

Volvo Cars’ most important demands on assembly were for customer quality,
short assembly times, and reliability in delivery. Ever since the launch in 1984 of
the 700 series {the P 70), demands for quality had increased in significance. The
quality index was rather low during the first years of production—around 750
{wholly fault-free assembly is assigned the value of 1,000). Volvo’s factory in
Ghent, Belgium, held the lead in improvement and reached 900 early on. This
increased the pressure on TC, which had o work very hard to reach roughly the
same level in 1987. TC’s problem was that it could not improve both its quality
and its productivity as rapidly as the company’s other factories could. In 1987,
TC budgeted thirty-four hours for each vehicle in the 700 series; Kalmar required
nine hours less and Ghent twelve hours less (a difference of 40 percent).

A critical cause of TC’s difficulties was the high personnel turnover at the
factory. As shown in table 8-1, the values varied over the years, reflecting both
¢ the general state of the labor market and changes in the volume of production.
. Turnover increased continuously between 1982 and 1989, however, to a new
f record high, At the same time, the increasing quality demands made it ever more
important for the plant to retain stable personnel. (The exceptionally high stability
at Ghent was one of the reasons for its success.)

Another important personnel cost at TC was absenteeism due to sickness. This
stayed rather constant, at 15 to 16 percent of all employees, from 1980 o 1987.
(Total absenteeism, including those taking various kinds of leave, was 27 to 29
percent.) Absenteeism due to sickness became increasingly costly during the
L. 1980s, in step with the raised.quality requirements. Thus, furure planning for
- TC, from the mid-1980s onward, focused more on improving the recruitment
and retention of workers. A significant reduction in staff turnover was considered
a condition for achieving future productivity and quality goals.

Plant management had long believed that the high rates of turnover and
absenteeism were a result of the way mass media had portrayed the jobs on the
line and that this had given them their bad reputation and low starus. In a 1984
.- interview, Torslanda’s plant manager had the following to say: “It’s important
i that the majority like their jobs, so they stay. It’s also important that the notion
b of the assembly line as something ugly be expunged from the public consciousness.
'-f:_ . The assembly line is here to stay. This is because [mass auto production] is
f necessarily a centrally controlled process.”

A series of investigations of the working conditions on the line showed that
these negarive attitudes could scarcely be ascribed to the mass media. A study in
the early 1980s, for example revealed that only 12 percent of the workers on the

line said their jobs gave them a feeling of personal satisfaction, and only 10 percent
reported that they had used their talents and skills some of the time. In an analysis
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TABLE 8-1. Personnel Turnover at TC, 1975-89%
Year Turnover
1975 23.8%
1976 20.5
1977 13.5
1978 14.0
1979 232
1980 24.9
1981 18.4
1982 12.0
1983 13.2
1984 16.3
1985 16.1
1986 1.7
1987 _ 216
1988 252
1988 27.3

“Based on shares of all employees within TC's organization. (The departments for materials handling and
quality assurance are not counted.) The table includes only net turnover—thar is, cases in which the
employees themselves gave notice. Vacation workers, holders of youth places, and so on are consequendy
excluded. If internal transfers within che Volvo group are included in the calculation, the Sgures become
about 4 percent higher for the Jate 1980s. Turnover on the lines was even higher.

of workers who quit their jobs in 1986 (carried out by Torslanda’s health office
for the assembly section), more than 80 percent said they had no prospects of
developing skills in their work, and as many said they felt dissatisfaction when
coming to work. In the mid-1980s, the realization grew among production
managers that these “negative attitudes” had arisen because the working condi-
tions really were inferior.

Project TC 90

The productivity and personnel crises combined with the failures of line ra-
" tionalizarion and purely technical solutions led to a sociotechnical renaissance. In
1986, management at TC produced its own modernization plan, Project TC 90.
In many respects, the plan represented 2 return to the product engineering staff's
“Project Production 90" from 1982, which had attracted no support at the time.
The essential idea was 1o replace the line system step by step over a period of five
years with a more flexible transport technology, so as to make possible the estab-
lishment of 2 number of product shops with a clear-cut responsibility for their
results. As suggested in “Production Strategy P 90,” the workshops would each
produce part of the car. Within each product shop, different layouts, with varying
degrees of parallelization, would be possible. All work and responsibility inside
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the product shops would rest on a group-based organization, and the technical
system would be flexible at the group level. The groups would be granted resources
both for administrartive tasks and production service. Training would be a natural
part of the work and would be oriented to professional training and the attainment
of higher skill levels.

TC 90 assumed, as did P 90, a fundamentally serial structure in which each
product shop would constiture a high-volume factory. TC 90 lacked P 90’s focus
on mechanization, however, and it stressed personnel matters a great deal more.
‘This was emphasized by the director of investment and construction:

Earlier projects were technology projects. TC 90 is much more an organizational
project, in which the object is to shape the technology so as to alter the organization,
and by that means to compete for the work force of the 1990s. We've got to get
people to stay longer, and that requires changes in the design. We can’t develop the
organization with the present line system.

By 1986, then, TC had begun to abandon the P 90 concept. Uddevalla took
the decisive step roward small-scale assembly that same year. Ghent retained its
line organization, however, though it modernized and made it more flexible with
the partial installation of AGVs in conjunction with the introduction of the 700
series in 1984. Accordingly, the goal of the product engineering staff to achieve
uniform development within the division had failed. The idea was a sound one
in terms of economies of scale. But in a time of transition, marked by powerful
demands for change and a great need for experimentation to find new solutions,
it proved impossible to “install” a common model from above.

The rebuilding prescribed by TC 90 was planned to take place without altering
production output and within existing buildings. It thus fragmented the process
of renovation, since it was necessary first to prepare space and then to reconstruct
a section.

The first stage of TC 90 was the MAX project, whereby the engine dress-up,
which earlier had been done on two sublines, was to be organized as an assembly
shop with a new production design. Another components shop was designed in
Project Door. The next stage would be Project Chassis, which involved removing
so-called tilt assembly (the work on the underbody) from the lines; this would
become the basis for another product shop.

Experiences of MAX

The new motor axle shop, which was responsible for the assembly of front axles
and the power train {engine and transmission} for the 200 and 700 series, began
operaung in 1987 with 250 employees. The pace of production was eight hundred
trains per day. The shop was the first real test of the TC 90 concept. The
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experiences of this shop came to affect the entire planning process, and so I shall
examine them in some detail.

MAX was designed as a series-parallel system with a total of ten steps. First
came a row of stations directly tied to the serial flow, for the installation of front
axles and engine intakes and for mounting the transmission on the engine. Engine
dress-up was done in a large number of parallel booths. The cycle times increased
from two minutes to fifteen to twenty-five. Thereafter came a series of other
stations, for the assembly of the exhaust system and media filling (oil and so
forth), among other things. All moving of the base object (the engine) was done
by carrier. In the engine dress-up, the taxi principle was applied; that is, the
assemblers ordered the carriers to deposit “raw engines” and then ferch completed
engines after the assembly was done.

The purpose of MAX was both to change the assembly work itself and o lay
the foundation for 2 group-based organization. The goals were high. Production
groups would be responsible for quality and quantity, and they could increase
their participation in such extra tasks as planning, economy, maintenance, in-
dustrial engineering, and the hiring of new employees. Group representatives
would function as coordinators and substitutes.

When the product shop began in 1987, however, it became clear the system
design had not at all given the assemblers the freedom assumed in the plans for
group development. The combination of line and dock principles created a series
of unforeseen problems. On-line stations, for the engine intake, for instance, grew
into bottlenecks from which disruptions quickly spread, both backward and
forward, in the flow. The taxi system i the engine dress-up led to unexpected
waiting time; this meant MAX had great difficulty reaching planned capacity. For
one thing, the depositing and fetching of the engines took a long time in itself.
For another, the carriet line section following the engine booths was badly adapted
to coping with the varying output of the parallel assembly system. Queues of
carriers easily arose in the loops outside the engine booths, which meant complete
engines could not be fetched and new ones deposited. Waiting times in engine
dress-up were difficult to use for such activities as materials handling and subas-
sembly since the assemblers could not know which engine variant would be
assembled next.

War between Managers and Assemblers

These problems in the design required management to focus all of its efforts
on the most elementary matter: ensuring that the prescribed number of engines
was produced. In the planning phases of the project, group work had represented
otganizational development and work integration, and the union was the driving
force. Group work now came instead to signify management’s efforts to increase
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work intensity. With wholly individualized work in assembly (one assembler, one
booth), the up time fell to a mere 80 percent, If the assemblers at three stations
worked together, however, so that two stations were always occupied, the engine
dress-up system could reach 99 percent availability.

There were no benefits for the assemblers, however, in helping one another in
order to compensate for the waiting time produced by the system when they
worked alonie. Because of deficiencies in the system’s functioning, the reward for
collective effort—made-up time in the form of a “bank” or filled buffer—was
very uncertain. The assemblers could not generally judge how much time they
could make up, and even when they could, there were not any economic incentives
to work more efficiently.

~ Management’s attempts to get the assemblers to do “group work” thus led to
strong antagonisms. In the words of the MAX general foreman in 1988:

It’s been war all year berween management and the assemblers. In order to get
them to work in groups—that is, more than they think they need to—constant
supervision and pressure from the foreman is required. This has also led to tensions
among the assemblers: “He doesn’t help me. Why should I help him then?”

The group representative has to stress to his colleagues that “you’re employed to
work in a group,” an unrewarding job he doesn’t get paid extra for. It’s very hard
o compensate for disturbances. The theoretical capacity is far above the program.
In practice, it’s hard every single day to reach the production targer.

Stabilization and Competence Enhancement

The problems in MAX initally led rop management to consider halting the
entire project and returning to the old system., That idea was abandoned, however,
and thereafter 2 “commission of inquiry” was given the task of planning a recon-
struction of the workshop. It proposed an entirely different design, based on
integrated parallel groups with overall responsibility for assembly. But after pro-
duction at TC fell in 1989-90 (due to sluggish sales) and the personnel in MAX
achieved more experience and competence, performance improved decisively
without the reconstruction. Production stoppages, which in 1987-88 had re-
quired hours to clear up, took just a couple of minutes in 1990, At the same time,

- waiting time losses in the engine dress-up booths were eliminated: first, by per-
- forming assembly in pairs in some of the booths; second, on account of technical
. overcapacity {as 2 result of the lower production program, several engine booths
< were unused under normal operating conditions). Thus, the assemblers could,
after finishing work in one booth, switch to another booth and do the assexbly
. there, withour having to wait for the complered objecr to be removed. Conse-
quently, reaching the production targets was much easier than before. The engine
& assemblers also got the opportunity to work ahead and thereby acquired some of
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the technical autonomy promised by the project. This contributed to increased
satisfaction and personnel stabilicy. In 1990, several of the shop’s sections had
much lower staff turnover and sickness absenteeism than did the factory’s line
sections. The overall system was still considered much too complex and expensive,
however. Simple paraliel systems with long-cycle jobs were preferred over both
line assembly and complex series-parallel systems.

The general conclusion many engineers drew in 1987-88 was that bolder
departures from line assembly were needed—-roward compact assembly systems
with few steps and base object transfers and thereby much greater work content.
During the planning of MAX, it had been feared that increased work cycles would
prove troublesome. When the shop began operations, it became obvious that long
work cycles were not the problem at all. According to production managers,
interviewed in 1990 after three years of operations, there was widespread discon-
tent with the remaining short-cycle starions, despite systematic work rotation. A
small fraction of the workers were not suited to the more complex long-cycle
work in the engine booths, but it was altogether clear that the vast majority of
assemblers preferred these jobs.

Project Door

Project Door, the other of TC 90’s component shops, was based on an old
idea: that it was beter to detach the doors from the body and assemble them
ouside the line, as Kalmar had always done. Assembling the doors on the main
car line, as was done at TC, made for ergonomic difficulties in assembly, crowding
on the line, and paint damage. Within the framework of TC 90, a proposal was
presented in 1987 that had many similarities to the thinking behind MAX. Project
Door contained, among other things, an auromated warehouse for buffering and
sorting, carriers for the transport of doors inside the product shop, and a conveyor
system for transport back to the lige.

Experiences with MAX. motivated management to avoid complex flows and
equipment at all costs. The planning work had 1o begin again on the basis of
different assumptions. When the decision to build a new shop was finally raken
in 1988, the orientation was altogether different from before. The project’s main
study emphasized this:

The proposal now before us is in many ways wholly different from Fhe earlier
proposals, and it is above all the much lower technical level_ thar_makes it possible
for the project to be profitable now. . .. The social part will gain an ever greater
significance, which means work organization must also be ascribed an ever greater
importance. . . . The sociotechnical part should be given prioriy.

k.

B -
L
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The new door shop was designed as a wholly manual system with forty-eight
parallel one-worker workplaces plus some preassembly jobs with special equip-
ment. Each assembler would build a complete set of doors {all the doors to a car,
that is}. The rask included ferching materials, assembly, inspection, function
testing, and adjustment—inall, a job of about eighty minutes per set at full speed.
The work tasks would be performed, inspected, and, when applicable, adjusted
by the same individual. The so-called one-car concept—one assembler, one door
set—meant the product shop would be able to cope with changes in sequence of
the car bodies; this was important for increasing flexibility in the overall produc-
tion flow. According to the plans, the work would be group organized, with the
group as the smallest planning point. In practice, however, the design implied a
thorough individualizing of the work, which later on was reinforced by a new
wage system with virtually no group components.

Chassis Project

Both MAX and Project Door were in principle simple to start within the

‘ ~ framework of TC 90 in that they concerned components assembly and did not

interfere with the main line. With the Chassis Project, however (which was
planned to follow directly after MAX), the idea was to remove a large part of the
final line assembly. In 1987, 160 persons worked with chassis on line 1 (P 90)
and 270 on line 2. The work included the mounting of brake and fuel pipes, fuel
tanks, steering shafts, spring struts, propeller shafts, rear axles, rear exhaust pipes,
bumpers, and so on. The Chassis Project’s main study described the existing
system as “problemaric, static, and inefficient” —a split-up assembly line with
shorr station times (1.5 to 2 minutes}, expensive materials handling, and a high
share of capital tied up in inventory.

The first modernization plan was produced in 1987. It proposed that a new
shop be built with four series-connected sections plus a few central subassembly
areas. Within each section, assembly would take place in up to thirteen to fourteen
parallel workplaces. Accordingly, the plan proposed, as did MAX, a combination
of serial and parallel principles. The object was to attain a more productive design
less sensitive to disruption and more attractive workplaces and thereby more stable
personnel. This was justified with a broadened “socioeconomic cost estimate,” in

- accordance with the guidelines of TC 90. Thus, the plan assumed that the high

costs for personnel turnover and absenteeism would be reduced by 50 percent in

¢ the new shop. It was also assumed that inspection and adjustment costs would be

hatved since the longer cycle times and more elastic flows would yield greater
possibilities of building right from the beginning. Finally, in IE terms, the assem-
bly system would be more integrated and have longer work cycles; this would
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allow reduced balancing losses and simpler rebalancing. A considerable improve-
ment in up time compared to line assembly was also expected.

The cost estimate produced a much better picture of the total costs of the
existing production system than did earlier methods. The revenue side was prob-
lematic, however. The optimistic assumption that turnover and absenteeism could
be reduced by 50 percent if the projected changes were carried through was not
substantiated to the slightest degree.

The 1987 plan for the new chassis shop was never carried out. First, the new
equipment required by the plan made the cost too high. Second, plant manage-
ment considered the MAX-type design (with its large number of base object
transfers within the shop and its many “‘dock steps” in succession) too sensitive
1o disruptions. A much more compact design was worked out in 1988: the entire
chassis assembly would be done in a single step with a cycle time of one hour.
The new concept was simpler and safer than the first proposal. Since it required
fewer movements of the base object and therefore fewer carriers and pallets, it
was also much cheaper. With the increased need for space and more products in
process, however, it nonetheless involved higher costs than the existing line.

The new chassis concept, with its no fewer than forty parallel double docks,
was the most radical parallelization possible within the TC 90 structure. It was
not just a change of layous; it also required development of handling equipment
for heavy components and of new types of assembly tools, since the planned shop
would involve marked parallelization in the main flow, necessitating simple,
duplicatable technology and manual transports. The concept had far-reaching
consequences for the whole assembly process since it would make mechaniza-

tion—at [east of the conventional variety based on the use of heavy stationary
equipment—impossible in a critical section for the foresecable future.

At the same time, the product engineering staff worked intensively ro realize
the dream of mechanized marriage (the joining of the body and the power train}
for the new product platform. This project included chassis assembly, marriage,
and the transport system. Carriers would bring pallets to various loading stations
and then enter a mechanized martiage section. With this solution, the precise
tightening of critical joints would be ensured, and the variation berween the front
and rear axles would be reduced. TC’s engineers were worried about the accessi-
bility of a system with more than thirty dedicated assembly machires. The equip-
ment would be entirely model-specific and therefore costly. Besides, the project
contradicted “the sociotechnical renaissance” at the factory. The manual work
{which was still the lion’s share) would be done in a fragmented structure, with a
series of repetitive and one-sided loading and subassembly jobs.

The intense conflict in 1988 surrounding mechanized versus manual marriage
brought to the fore fundamental questions about the future of the TC assembly
plant. On the one side, the product engineering staff championed a strategy of
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retaining the high-flow structure. On the other, the idea of fundamental paral-
lelization was raised for the first time-—along the lines of the whole-car concept
at Uddevalla. The new Chassis Project fell between these two basic perspectives
and was therefore dropped, as its predecessor had been. The entire TC 90 plan,
thereby, in practice, ceased to apply.

After TC 90

TC 90 had been launched as a modernization project in which changes were
introduced in one shop at a time. Thus, despite the plan’s large-scale orientation
and TC’s resources as Volvo’s high-volume factory, the work of restructuring was
marked by the drawbacks of small scale. TC’s management proceeded on the
basis of series-parallel assembly since it considered that this would make successive
reforms possible with minimun risk and within existing space. When tested in
practice, bowever, this seemingly safe compromise between straight and parallel
assembly instead produced a high sensitivity to disruption and low efficiency.
Investment costs were also prohibitive. This led first to radical rethinking on the
level of the product shop. The next step was to apply these experiences to TC as
2 whole; thus, in 1988, the future structure as a whole was called into question.
This opened up new perspectives, but in practical terms a demobilization oc-
curred. With the TC 90 plan now impossible, there was no longer any common
strategy for change. These uncerrainties convinced company management not to
break in the next car model {the 800 series) at TC bur instead o choose Ghent.
The deadline that had kept up the pressure for change thereby disappeared.

In 1989, a new perspective on the development of TC as a whole was presented
in the form of a pilot study entitled “New Assembly TC.” This study expressed
the polarization following the failure of the TC compromise. On the one hand,
it proposed the construction of three whole-car shops, with a total capacity of
30,000 cars per year. On the other, it proposed that 110,000 cars {or 80 percent
. still be assembled on the lines.

An experimental operation was begun in 1988 around the concept of whole-
car construction. This had not been possible before because of the TC project’s
fragmented planning. The head of the operation had earier been a full-rime
officer in Metall’s factory club.

The operation introduced a new and controversial style based more on coop-
- eration berween experienced assemblers and academic researchers than on expert

IE reports. The objectives were two fold: first, to gain experience in working with
equipment, assembly manuals, and methods for whole-car assembly; and second,
to formulate a plan for the rebuilding of TC.
- The operation moved into TC’s main factory in 1989, 1o prove that the whole-
car concept was not only technically feasible but also economically reasonable
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from TC's standpoint. A secondary purpose of this transfer was to awaken the
work force to the idea that 2 broad process of change was unavoidably being set
in motion. Instead, because of TC’s basically Fordist tradition, which permeated
the plant’s industrial engineering, materials-handling, and data systems, as well
as the majority of the trade union officers, the new assembly shop was expelled as
an alien body. After scarcely a year, the “whole-car project” was discontinued,
the justification being that worker times were too high and marerials handling
too expensive. The decision to suspend the experiment was supported by Merall’s
union club.

In the absence of 2 common approach laid down by top management, the plans
for change at TC swung back again toward conservative solutions. Falling sales
and the company’s worsening economic situation radically reduced the leeway
for investments in modernization. Plant management again shifted its focus to
changes within the framework of the existing system.

The Agony of Change: TC from 1964 to 1990

In 1964, Volvo proudly inaugurated its new large-scale car factory, Torslan-
daverken, outside Gothenburg, with final assembly taking place in the TC plant.
Ten years later, when the Kalmar facility was opened, the assembly lines at TC
were suddenly out of fashion. But before any serious reform efforts were made,
Volvo was hit by the car crisis of the late 1970s.

In 1984, the plant was very much the same as twenty years before. Pressures
for change began to mount. Both Ghent, which in 1980 had produced only thirty
thousand cars, and Kalmar outperformed TC. Labor turnover soared, rising from
12 percent in 1982 to 27 percent in 1989. A« first, plant management tried to
attack this problem by streamlining the existing technical system. Lengthy visits
to Toyota inspired a set of measures to rationalize line operations as well as
materials deliveries. This was accompanied by an attitude campaign to make
workers identify more closely with the company. Attempts to change the recruit-
ment practices to artract more experienced and stable workers were also made.
Inspired by General Motors, plant management sought to create more dynamic
first-line foremen by means of so-called internal contracts outlining personal
responsibility for specified targets. But turnover continued to rise and productivity
to drag.

The next major attempt to get the plant back in shape was spearbeaded by
product and process engineers, who promoted a technological solution. This too
was inspired by GM but even more by VW, which in 1983 opened a highly
automated final-assembly plant in Wolfsburg. But the results of various attempts
at robotization in TC were an economic disaster.

Now TC turned 1o a sociotechnical strategy. In 1986, a grand modernization
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plan was launched. The assembly lines were to be converted to a series of assembly
shops, each featuring group-based and parallelized assembly. This series-parallel
fayout was theoretically a safe alternative to Uddevalla’s risky strategy of scrapping
the cherished line altogether. The reality turned out o be different, and the first
new shop, which was implemented for components assembly, had enormous
problems. Pushed by the creative atmosphere at Uddevalla, the younger industrial
engineers favored compact and simple systems, with a much more expanded work
content and cycle times of hours instead of minutes. Thus, in 1989, an experi-
mental shop for whole-car assembly was opened at TC. But this clashed with the
entrenched Fordist culture of the plant and failed to deliver.

At the same time, Uddevalla was proceeding from the happy period of planning
and innovation to the difficult task of realization. The problems at this stage
contributed to a backlash and stalemate at TC. In 1990, the factory was back to
square one.

In the wake of 2 central unifying idea for modernizing the plant, management
emphasized incremental improvements in areas such as quality assurance and
employee involvement. From 1985 to 1990, the volume produced at the plant

- decreased from 160,000 to 120,000. The destiny and direction of the plant were

highly dependent on furure sales and the relative successes of the concepts applied

E 2t other plants. On its own, TC had no cohesive model.




: Methodological Problems in
Comparing Working Conditions

S,

The great range of techmcal and orga.mzanonal forms in the Swedish car
industry during the 1980s makes possible a'detailed analysis of the effects
of production design and work organization on working conditions in
auto assembly, Does the abandonment of traditional line assembly in favor of
integrated assembly—with long work cycles and decentralized, self-managing
‘work groups-—bring about qualitative improvements in such areas as physical
 strains, skill development, and worker influence? This has been strongly disputed
by MIT’s auto researchers, who argue that chianges in assembly design have no
essential influence on working conditions and specifically that integrated, long-
_cycle assembly does not contribute to worker satisfaction. Womack, Jones, and
Roos (1990} do not even mention work-related i 1nJur1es, such as CTDs. No data
are provided to support these claims.

Ambz’guam Effects ofNew Work Forms

The following analysis has been inspired by German industrial sociology. A
* central contribution here is Horst Kern and Michael Schumann’s classic study
from the 1960s, Industriearbeit und Arbeiterbewusstsein (1977), the point of de-

parture of which was the long postwar debate on the consequences of technological |

. change on industrial jobs and worker consciousness. One of the major questions
was whether technological development leads to a leveling of working conditions
or, on the contrary, to greater differentiation. The study was designed to-capture
the differences in various dimensions of industrial work, as well as to answer the
following questions: What degree of autonomy characterizes the jobs, and how
have workers’ prospects of exercising discretion changed? What qualifications are
required, and what changes in qualifications have occurred? What are the physical
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and sensory demands? What cooperative ties exist, and what are the prospects for
social contacts and communication? (Kern and Schumann 1977:69).

" Grenzen neuer Arbeitsformen by Norbért Altmann and others (1982) is another
relevant contribution. In this study, a group of researchers in Munich examined

. working conditions in the context of a series of new work designs within manual

mass production. In their analysis, they used the same basic categories. as Kern
and Schumann did, with a few additions, especially concerning such topics as the
relation between wages and performance, on-the-job training and working up to

speed, and the position of different worker categories in the factory, and on the
- Jabor market. In general, Altmann et al. found that the new organizational forms

had ambiguous eftects on working conditions. They identified three causes of such
ambiguities: discrepancies, disparities, and deficiencies.

By discrepancies the researchers meant the redistribution of Work burdens—
for example, physical strains may be reduced, but at the same time the work is
intensified. This occurs if the potential for improved working conditions is foeund
precisely in those areas where management seeks enhanced performance. ‘An
example is the stimulation of the capacity for performance by means of individ-
ualized workplace organization. This has the potential of increasing the technical

. autonomy of the workers and of allowing them greater possibilities of varying the

pace of work. In almost all of the cases analyzed, however, the pressures for
performance were so great (because of quantity demands or wage systems) that it

- was difficult to take advantage of the technical autonomy. Reforms aimed at

improving cooperation often encountered difficulties as well, because of quanti-
tative pressures. According to the reseachers, the potential for more cooperative
relations between workers was realized only in jobs that required consistently high
skill fevels; this allowed for informal bargaining over performance norms.

Disparities were another cause of ambiguity. The point in this casc is that
changes can have different effects on different parts of the work force. For example,
when newly developed workplaces are allocated to the most qualified workers
instead of to former (retrained) job holders, those not chosen face worse conditions
than before the changes and become marginalized.

Finally, deficiencies appear when complementary (or “flanking”) measures for
decreasing work burdens were absent. Such is the case, for example, when job
enlargement is not combined with measures for systematic retraining. Other
deficiences might concern a lack of development of the physical Work environment
or in the company’s organizational hierarchy. :

Areas Inve'stz'gated |

The main institument for comparing the ﬁve Swedish assembly plants in my
study wasa series of surveys done between 1985 and 1987. These included the
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following topics: work content, the degree of responsibility required, and pros-
pects for skill development; autonomy and influence; exgonomic design (working
positions, for example); physical effects of work (pain and weariness) and psycho-
somatic symptoms; pace and intensity of wotk; and desired changes in work
content, influence, and so on.

The skill dimension was measured essentially subjectively based on questions
about work content: respondents were asked to assess their jobs with respect to
monotony, prospects for learning and personal development, and so on. Auton-
omy, in the investigations of Kern and Schumann, is based on the degree ro which
such features as the quality and quantity of production, the timing of operations,
work methods, the work pace, and physical movements are determined in advance.
My survey questions on “technical autonomy” have been limited to the pace of
production and work strictures {the timing of operations).

The section on influence takes up autonomy in another and broader respect:
as the extent of self-determination and room for maneuver enjoyed by the worker
groups. The questions in this section have been inspired by the sociotechnical
tradition, with its interest in autonomy (in the sense of self-managing groups)
and by Scandinavian research on participation and workplace democracy (Jon
Gulowsen, Thomas Sandberg, Lars-Erik Karlsson, and others). The focus of my
investigation is workplace organization and direct worker influence. I have not
tried to measure the distribution of influence between different actors and groups
concerning such long-term questions as product innovation, investments, and
plant localization. The positions of different categories of workers in the company
and in the labor market were important questions in Altmann’s study, but it was
not possible to investigate them with my instruments.

Methodological Problems with Surveys

Extensive sociological research has shown that individuals’ views of their jobs
are determined both by their actual working conditions and earlier experiences
and by their living conditions in general. Is it possible nonetheless with surveys
to obtain reliable data on conditions in different workplaces such that the results
can be meaningfully compared? The question is important as well in regard to
sections in the questionnaire that seek to chare different groups’ expectations and
desires for influence (precision and reliability are critical here}, in that I want to
compare expectations {and not an unclear mixture of expectations and actual
conditions). This problem requires further methodological discussion.

In recent decades, it has become common to use questionnaires for studying
the work environment and working conditions. This method has met with heavy
criticism, however. It has been held to be insufficiently precise (in contrast to
technical measurements) or too subjective {i.e., questionnaires give more infor-
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mation about individuals’ values than abour their actual conditions). Several
studies have shown a clear connection between respondents’ expectations and
their answers. Torsten Bjsrkman and Karin Lundqvist’s studies of ASEA (the
Swedish partner in the multinational ABB group) during the 1970s showed that
correlations between answers about working conditions and the actual work
environment were weak and that answers varied greatly from individuals who
“in reality” had identical work environments. Workers in departments with a
high frequency of problems tended to underreport them, while those in divisions
with few problems greatly exaggerated them. The worst working conditions were
consequently underestimated, as were the differences between different work
environments.

At workshops and offices performing routine tasks, the same tendency arose
with respect to the skills thought to be necessary for the work. A majority of the
workers reported that their work was more qualified (i.e., less monotonous, with
greater prospects for learning and so on) than one might have expected in view
of the actual skill requirements (Bjérkman and Lundqvist 1981).

One consequence of the heavy influence of expectations on results was that the
various studies conducted by ASEA produced plainly contradictory findings. On
the one hand, 2 comparison between studies from 1974 and 1977 showed a
general increase in the proportion of workers claming to suffer from various
problems related to the work environment. On the other, 2 majority in 1977
thought working conditions either were unchanged or had improved in recent
years.

Precisely the same partern was obtained in a comparison of LO’s investigations
of working conditions in 1969 and in 1979. In both investigations, LO members
were asked if anything at their workplace caused problems. Because 2 higher
number in 1979 claimed there were problems, the researchers had the impression
that the work environment had worsened during the 1970s. But the 1979 study

also asked the workers how their conditions had changed over the years, and

many more claimed they had improved than that they had deteriorated (see
Bolinder er al. 1981).

As a result, many surveys have had grear difficulties comparing groups over
time. Bjérkman and Lundqvist’s solution was to emphasize the importance of ex
post interpretation based on an in-depth theory of the “mediation stage” between
the “human psyche and the environment.” This is hardly a satisfactory solution.
During the 1980s, researchers at the Central Bureau of Statistics (SCB) in Stock-
holm showed it is possible in many cases to develop the methods of questionnaires
{Le., their design) further. The methods are neither subjective nor objective in
themselves. Rather, what is decisive is the wording of the questions—their pre-
cision or lack thereof—with regard to concepts, reference points, the types of
answer scales, and so on.
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In a number of methodological studies, SCB tested three types of questions
abour the physical working environment against different objective evaluations.
The first type included questions about work strains, such as “Are you bothered
by noise?” This type of question contains a large subjective element, both in the
formulation of the question and in the alternative answers, often of the type “Very
often, Often, Seldom,” and so on. The second type of questions classified work-
ing conditions in a general way: “Is your work noisy?” or “Is your work normal-
by physically exhausting?”! The third type, finally, consisted of newly designed
questions with great precision and distinct reference points, such as, “Is it so noisy
that you cannot conduct a conversation in a normal tone when the machines are
on? If so, during what proportion of the day is this the case: at most one-fourth,
at most half, etc.?”

The different types of questions produced great differences in validity. The
first two types yielded resules diverging from objective measurements for 2 good
20 percent of the respondents. With the third type, however, the share fell to a
mere 10 percent.” The correlation coefficient {which expresses the relation be-
tween the objective measurements and the survey results) was 0.53 for the first
type of question, 0.66 for the second, and 0.83 for the third. The last figure
represents a very marked improvement (see Wikman 1982 and Statistiska Cen-
tralbyrin 1985:96).

Questions about Physical Effort and Ease

Vague formulations of questions and alternative answers are very common in
studies of the work environment. They dominate in Bjérkman and Lundqvist’s
studies of ASEA, as well as in LO’s environmental studies of 1969 and 1979
(which contained questions such as “Are you bothered by . . .”). This is probably
the main reason for the contradictory outcomes when the results from different
periods were compared.

Questions about mental effort or mental strain on the job deserve a special
comment, first, because they are so common, and, second, because they exemplify
the profound problems contained in surveys using items with a weak methodo-
logical and theoretical basis. As early as 1974, the SCB observed in a report on
living conditions and employment that the distribution of answers was strongly
correlated with the job’s educational demands. Not surprisingly, therefore, the
study appeared to show that white-collar employees had mentally more demand-
ing work than did blue-collar workers; at the top were the teaching professions.
The respondents had obviously thought questions about mental strain concerned
whether or not they had to “use their brains.”

An altogether different definition of mental strain is produced from a combi-
nation of monotony and stress. This definition has been used in the surveys of
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living standards carried out by the Institute for Social Research at the University

b of Stockholm. The proportion of “mentally heavy work,” if measured in this

manner, was found to be lowest among teachers. In other words, this definition
led to diametrically opposing results.

Mental strain can also be interpreted in 2 much narrower way—as the demand
for sensory performance and quickness of response. This is Kern and Schumann’s
definition. According to this usage, work that is both monotonous and intensive
can still be characterized by a low level of strain if the workers are able to become
completely habituated in their body movements and thus devote their thoughts
to other matters. If these conditions are lacking, however, monotonous work
causes great psychic strain. Kern and Schumann use the example of the inspection
of bottles on an assembly line, a repetitive job requiring intensive use of the senses.
In terms of content, it is totally impoverished, but the worker’s mind must still

f. be continuously focused on the work; the job therefore combines maximum
E- concentration with minimum intellectual freedom (1977:84). In view of the range

of definitions of mental strain, it is not very meaningful to use it in 2 direct survey

- question. It nonetheless recurs constantly.

The same is true of the question “Are you satisfied with your job?” It is used
often and leads to a response distribution with a strongly positive bias (with an
exception to be discussed later). In Bjorkman and Lundqvist’s study of ASEA,
nearly everyone claimed to be satisfied with his or her colleagues, work tasks,
company, and neighborbood—regardless of the actual living and working con-

- ditions. Further, in a national study from 1981, the SCB found that, in general,
g only 5 percent of the gainfully employed were dissatisfied with their work. An
b important reason for these highly positive responses is that work normally cora-

prises an important part of a person’s identity; there are therefore strong psycho-

logical mechanisms that make a person defend her or his job before herself or
_himself and others. The same rendency may be observed when people are asked
if they are satisfied or dissatisfied with their private lives, their friends and ac-

quaintances, and so on.
Surveys purchased by companies often use the problematic type of question
discussed here. In certain cases, as when questions with a strongly positive bias

-are used, the result can be apelogetic. In other cases, genuinely positive changes

can be impossible to discern {as in the studies referred to above of the development

- of the work environment during the 1970s}. When hierarchical and authoritarian
' organizations undergo change, so that prospects arise for the employees to develop
" their skills and their jobs, the demands of the workers tend to grow as well. Indeed,

the growth of demands may ourpace the actual changes (i.e., the gap between the

“actual and desired state of affairs gets larger in the new organization). As a result,

the work force may be more dissatisfied about certain issues after the changes than

- before—even while they consider the new wotk better than the old. With a sur-
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vey instrument focused on the attitudes of individuals, then, the responses can
be more negative in the “new” factory than in the “old,” although the working
conditions in various respects are actually better.?

Two Examples from Volvo

Two attitude studies carried out at Volvo in the mid-1980s provide a textbook
example of vague and ambiguous questions that appear resistant to theoretical
and methodological criticism.? One of the studies, “Attitude 85,” was developed
by Sigvard Rubenowitz and others at the University of Gothenburg. It was a
survey of all employees at Volvo Trucks in 1985 (see Volvo Trucks 1986}. Two
examples from the section entitled “Surveying the Physical Work Environment”
give an indication of its character: “How satisfied are you with the lighting at
your workplace? Very satisfied/Rather satisfied/Neither satisfied nor dissatisfed/
Rather dissatisfied/Very dissatisfied;” “Are you bothered during your work by
gas, dust, smoke, or haze? No, never/No, only on rare occasions/Yes, sometimes.”
As is evident, both the questions and the alternative answers leave much room
for different expectation levels and reference systems among the respondents.

The section on the “psychosocial work environment’” is no less problematic.
It contains questions such as the following: “Do you think your work is mentally
demanding?” and “Are you satisfied working here at the company?”

Other questions in “Attitude 85" were intended to yield a description of the
individuals’ prospects for influencing different conditions. The alternative answers
were of the following type: very great possibilities, rather great possibilities, certain
possibilities, rather small possibilities, very small possibilities. Again, the respon-
dents’ expectation levels showed up strongly in the results. Not surprisingly, i
was difficult in “Attitude 85" to detect any pronounced differences between the
two truck factories LB with its decentralized group organization and the X plant
with its traditional form of organization (Volvo Trucks 1986).°

Another problematic study is “Volvo Monitor,” which the polling firm SIFO
carries out repeatedly within the entire corporate group, It also contains questions
with strongly subjective features, about “mental strain” and “job satisfaction,”
for example, that are similar to those in “Atutitude 85.” A report on the 1985
survey in the company newspaper VI V-nyst {October 1985} illustrates the apol-
ogetic character such questionnaires can have, The report notes that “most em-
ployees at the Torslanda plant are satisfied with their work in most respects.
Seventy-five percent are content with their jobs either most or a large part of the
time.”

Some problems were noted: “The employees feel a certain stress in their jobs
sometimes. Nineteen percent say their work is mentally demanding. . . . Nineteen
percent say they are often afraid of health hazards. [But] the grear majority of the
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employees still think it is fun ro go to work, and a majority think things go really
well at the job.” It is difficult to understand from the Monitor’s picture of the
situation why acute staff problems drove the firm to launch TC 90, the biggest
project for change in the history of the plant, in the following year.

Technical Design of the Five-Plant Questionnaire

The purpose of the questionnaire used in my investigation was to make com-
parisons possible between the plants. It was therefore important to minimize
measuring mistakes arising from the effects of expectations. It was also critical to
formulate questions and alternative answers in a disctiminating manner~—in other
words, to avoid questions with highly skewed response distributions. Each ques-
tionnaire was preceded by qualitative interviews with workers in different posi-
tions, preferably assemblers. The idea was to get an overview of the different
conditions at work and how they had changed, as well as to obrain a mote profound
understanding of certain issues, such as the strucrure and planning horizon of
long-cycle assembly work. In all, about one hundred one-hour interviews with
workers were carried out; these were complemented by extensive plant visits and
interviews with management.

In designing the questionnaire, I made use of results from the SCB’s method-
ological studies, which at this time mainly included questions aboutr physical
strains. I'was also inspired in formulating my questions on influence by a technique
used in the project “Industrial Democracy in Europe,” (see Bjérklund, Molin,
and Sandberg 1979).6

A later project at the SCB focusing on the psychosocial work environment
sought to obtain more precise survey items on such issues as work content and
responsibility. Anders Wikman’s final report on this project (1989} indicates both
the possibility of improvement and the difficulty of developing as rigorous validity
criteria in this area as for questions about the physical environment (i.e., to obtin
data on the psychosocial environment independently of the respondents). Afrer
many attempts, however, SCB constructed a number of precise items concerning
time pressures, concentration demands, and monotony. They would have been
valuable to include in my studies had they been available at that time.”

Afrer testing several versions of pilot questionnaires at two factories, { carried
out the final version of my survey at the five plants from 1985 to 1987. The
results were presented for management and the union at each factory. In addition,
at Volvo LB and at Scania in Katrineholm, the findings were discussed with all
the participating workers. These discussions showed the questions o be quite
satisfactory. :

The surveys at TC, LB, Bords, and Katrineholm were carried out on company
time and on company premises. The proportion not responding was low (ap-
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TABLE 9-1. Basic Data on the Surveys

Number of final
Number of assemblers among
Factory respondents Sample respondents

TC 283 35% of the day-shift workers on Line 1 127
TUN 136 Entire factory 86
LB 236 Entire factory 128
Bords 32 All of the dock assemblers 26
Kaerineholm 73 All sub- and chassis assemblers 28

proximately 15 percent of the total sample). At TUN, where no company time
was set aside for participating in the survey, 55 percent of the workers took part.
(Table 9-1 provides data on the number of respondents at the five plants.) Despite
the relatively high nonresponse rate, the distribution of actual respondents ac-
cording to positions, skill levels, age, and sex closely matched that of the popu-
lation as a whole.

At all of the factories the questionnaire included questions on work intensity
and autonomy, symptoms of physical and mental strain, assessment of the job,
and desires for change. Ar the three Gothenburg plants, questions about actual
and desired influence were added. Finally, the LB and TUN questionnaires
included questions in which respondents compared their current job with previous
work they had had at Volvo.

The survey results are presented below in tables, diagrams, and simple statistical
analyses. Three different types of analysis are used, based on each questions’ scale
level: correlation analyses for interval scales; nonparametric tests (such as the
gamma type) for ordinal and nominal scales; and variance analyses for combina-
tions of interval and nominal scales. The correlation coefficient has a well-defined
meaning, which is not true for nonparametric measurements.® Ordinal scales
can be converted to interval scales by means of dichotomization and a correla-
tion analysis can then be done, but this conversion entails a considerable loss of
information.

There is a contradiction between different demands in survey analyses. The
questions that are statistically easy to process are based on data at an interval or
quotient scale level. They have various numerical estimation scales, which is
probably why questions of this kind are popular. At the same time, such questions
have, in my survey, yielded relatively less precision and validity. Questions with
answers on the ordinal scale {given in time measurements, such as all of the day,
half of the day, one or a few hours each day, and very seldom) make greater
precision possible but are harder to process statistically.

All of these efforts to secure reliable and comparative survey data on the actual
working conditions in different plants could not eliminate a significant limira-
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tion—the small numbers of workers in the operations with the most advanced
work content. This was a limitation in the real world, not just in the data, The
bus plants were small, but they had been in operation for several years, which was
a major advantage. At the time of the study, the larger Uddevalla plant was just
about to start its long breaking-in process and thus could not be included.
Nonetheless, the data are sufficient to compare work in different organizational
settings, to elucidate important ambiguities of the new production concept, and
1o identify general patterns, such as workers reactions to repetitive jobs. The latter
issue is the focus of the following chapter.



10.
The Degrading Monotony of the
Assembly Line

represents the production design that for so long has dominated the auto

industry and that is still vigorous internationally. The Japanese transplants,
for example, apply the same basic technical design in their long, mechanically
paced lines. 3

Az the time of my survey, in 1986, auto assembly at TC was done on two
assembly lines, both of the conventional conveyor type. The work organization
was strictly hierarchical, with a clear chain of command: assembler, subforeman
{“instructor™), foreman, general foreman, line manager. Training times in assem-
bly were short—normally one to a few days (up to a week if the training covered
a number of stations at the same time).

The sample for my survey was selected from line 1-—the daytime line—to
facilitate comparisons with the other factories, all of which had daytime produc-
tion. The survey included assemblers on the line and in subassembly, utility and
repair (U & R) men, inspectors, and material handlers. I focus here on the
assemblers, who accounted for somewhat less than half the respondents (127 of
283).! The average assembler was young. Thirty-four percent were twenty years
of age or younger; 75 percent were less than twenty-six. The average time of
employment on the line was extremely short—52 percent bad held their current
job for less than a year. Just 17 percent of the assemblers were women.

It is natural to begin the analysis of my data with Volvo TC in that it well

Physical Strains

I will first consider three basic issues affecting the assemblers’ working condi-
tions: work content, measured in station time (I shall treat enhancement through
rotation later); work strictures and autonomy; and tite pressure and work inten-
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sity. Ninety-four percent of the assemblers stated that their cycle time was two to
three minutes or less. The inspectors along the line also had short cycle times in
the main, while subassembly workers and U & R men reported that their times
were somewhat longer (the median was berween four and ten minutes).

The combination of the short cycle times and mechanical pacing yielded a high
degree of confinement. Two-thirds of the assembly workers said they could not
leave their work stations without having a replacement (they could not visit the
restroom, for example), and only a fifth {22 percent} could leave their work
stations for longer than two minutes without a replacement.

Generally, the possibilities of influencing the work pace were limited. More
than 60 percent of the assemblers stated that they were held for the entire day to
a work pace they could not affect; 74 percent said they were confined in this way
for at least half the day. Only the subassembly workers reported markedly less
confinement than the line assemblers, and this was because they worked off line
and as yet without any JIT control. In the terms of Womack, Jones, and Roos
{1990}, the subassembly workers worked under conditions of old-fashioned mass
production.

The least negative factor for the assemblers was the time pressure. To the
question “Do you work part of the day under such heavy time pressure that you
have to work as fast as you can?” 20 percent replied that they did so for at least
half the day. The pressure enforced by the pace of the line appeats to have been
compensated for to a considerable extent: first, in that the workers learned to
perform their brief operations quickly and habitually; and, second, in that there
was unused work time because of balancing and variant losses. Figure 10-1
summarizes the assemblers’ working conditions in the areas considered above.

Despite the short average employment time and the youthfulness of the work-
ers, symptoms of physical strain were common among TC workers. An overview
of the problem is shown in figure 10-2.

One cause of these strains was the line’s repetitiveness. Seventy-four percent of
the assemblers reported that their work time was characterized by one-sided,
monotonous physical movements. Another cause was the design of the assembly
tools, which did not allow any adjustment to accommeodate for varying hand and
grip sizes. This contributed to a high incidence of wrist injuries, especially among
the women. Yer another cause of the physical difficulties was the design of the
product. Half the workers spent at least half their work time in a forward-stooping

~ position without physical support {assembling components in the baggage and

engine compartments, for example).

The connection between working position on the one hand and one-sided
movements and physical strains on the other is palpably illustrated in figure 10-
3. The longer the time spent in a awkward working position or in performing
monotonous operations, the higher the incidence of physical strains. The fre-
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FIGURE 10-1. Incidence of Severe Restrictions, Unalterable Work Pace, and
Heavy Time Pressures among Assemblers at TC

quency of back and neck problems was strongly correlated with working in a
stooping position; a clear causal relation would seem to be discernible here. That
the incidence of wrist and hand aches was also correlated with such working
positions is perbaps more an expression of covariation than evidence of a direct
connection. '

The data on cycle times does not give the whole picture of the TC assemblers’
work content in that job rotation was widely practiced. More than 80 percent of
the assemblers switched assembly stations several times a day. During the week
studied, 27 percent changed between two and five stations; another 27 percent
switched berween six and fifteen stations; and 35 percent worked at more than
fifteen stations. Just 11 percent stated that they took part in no rotation at all,
Without this extensive rotation, the physical strains would have been even worse.
The proportion of workers with aches in their shoulders and arms diminished
withiincreased rotation, as did the proportion with aches in their wrists and hands.
The share of assembly workers with long-lasting physical difficulties that arose
during their time at TC appeared to decrease with increased rotation as well.
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FIGURE 10-2. Physical Effects of Assembly Work

Nonetheless, the overall level of physical strain remained high. The work
operations in the areas in which job rotation occurred (typically, within the same
supervisor’s unit) were all too similar o offer any genuine alternative or relief.
Rotating jobs did not change the essential conditions of work. Rather, it was
probably the heavy personnel turnover that really limited the extent to which the

. workers suffered from work-related injuries.

Uddevalla had as 2 goal a much lower turnover. This required a drastic
reduction of the physical burdens so as to avoid increasing the incidence of
injuries. Likewise, the physical stress at TC contributed radically to the drive
to change work arrangements at Uddevalla. There were three main ways of
doing this: introducing parallel, long-cycle assembly, which greatly reduced
the repetitiveness of the work and the extent of one-sided motions; devel-
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FIGURE 10-3. Share of Assemblers Who Suffer Physical Difficulties from the
Strains of Their Work

oping assembly tools with new hand grips, which reduced the risk of wrist

_injuries; and changing to wholly tilted assembly (with raising and lowering
capabilities), to eliminate work performed in a stooping position. It thereby
became possible to carry out assembly in the coupé and the baggage and
engine compartments in an upright position.

Mental Strains

Physical strains are but one aspect of working conditions. Another feature, and,
as revealed in the interviews, an even more important one, is the effect of the
minute division of labor on work content and development prospects. To quote
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FIGURE 10-4. Variation, Knowledge Requirements, Development Prospects, and
Responsibility of Assembly-Line Workers

one of the engine assemblers: “People outside Volvo think I know everything
about engines now—bur in fact I only know about the few operations I do,
nothing else.”

Fifty-six percent of the assembly workers considered the work very mo-
notonous, and 52 percent considered it very degrading. Figure 10-4 provides
an overview of the work content and prospects for skill development in
assembly.

There was no connection between these negative assessments znd educa-
tional background. Assemblers with only grade-school education considered
the work to be as monotonous as did assemblers who had studied social
science in high school. The extensive work rotation also had very little effect
on the experience of monotony; an analysis of the relation between job
rotation and the assessment of variation in work revealed no significant con-

~ nection. Again, the extent of the rotation proved too limited to change the

basic character of the work.
The repetitive and unskilled work also produced mental strains, which found
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TABLE 10-1. Psychic and Psychosomatic Reactions and Feelings abour Work

Symptom

Headaches on the job several times a week 17%
Stomach aches on the job several times a week 24
Hard to steep because of thoughts of work 13
Satisfed with the day’s work

Daily/ several times 2 week 17
Some time each month or not at all 76

Distaste at the prospect of twork
Daily/several times a week 33
Some time each month or not ac all 61

N = 127. Response rate: $3-58%,

expression in psychosomatic symptoms and strongly negative feelings abour work
(see table 10-1}. Less than one-fifth of the assembly workers were satisfied with
their work, while three-quarters seldom or never were. As many as a third felt
distaste at the thought of going to work. These negative feelings were strongly
associated with the job’s character—that is, with the experience of monorony,
degradartion, and lack of responsibility.

Among the TC workers with the most monotonous jobs, one-quarter had
head and stomach aches on the job daily or several times a week. Among
workers with skilled jobs, the corresponding figures were a mere 13 percent
and 6 percent.? Why did the assemblers dislike work so much? The follow-
ing random sample of quotes suggest several of the reasons {the emphases
are minek:

Because it’s not much fun being bound fike a slave 1o the line,

Boring and seonoronous, you ge around the cars day in and day out and nobody
cares.

A sick feeling of never really accomplishing anything.

The total meaninglessness. No matrer how well you work and how litdle you’re absent
from work, the greatest reward is getting to sweep up for a couple of hours. It’s
horrible seeing how many people get broken down by this monotonous, uncalled-
for job.

The job is physically heavy and monotonous ar the same time. Your work is com-
plerely empry.
Stress, monotony and the total lack of responsibility and personal work planning,

Equally interesting are the explanations offered by workers who said they felt
satisfied with their work {only assemblers are quoted):

Maybe got to try seme interesting new balances. Got responsibility, maybe as a
replacement. Helped a workmate who had problems.
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FIGURE 10-5. Desire for Change among dssemblers

Had luck and got a job that takes a long time [a so-called long balance, tharis]. Had
fun with some of the mates.

Got to use my bead a bit.

If I had been assistant foreman one of the days and quality had been high.
Did 2 good jobwith no mistakes.

I survived another day and ir makes me proud!

The press broke down {a break in work, that is).

The answers reflect two aspects of the job. The first is the importance of being
given responsible and interesting tasks, from long balances to being assistant
foreman. The other is the importance many workers attach, despite the dull and
repetitive work, to doing a good job and maintaining high quality. On the one
hand, the alienation expressed in the answer “the press broke down™ (the line
stood still) was very rare. On the other hand, a large proportion reported they
were never satisfied.

The reasons workers gave for why they were never satisfied ate reflecred in the
desire they expressed for change. Figure 10-5 shows that this wish was widespread.
Almost all the workers wanted more variation, freedom, and possibilities 1o learn;
67 percent wanted much greater variation, 75 percent wanted much greater free-
dom, and 79 percent wanted much greater possibilities for learning new things.
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TABLE 10-2. Conditions at Velve TC, 1982 and 1986

Skilled workers Assernbly workers

Condition 1982 1982 1986

Bound by a wotk pace one cannot influence® 15% 92% 74%
Work is tedious 20 69 79
Only meaningful thing is the money® 20 69 —
Seldom or never any use for knowledge or talent 10 90 92

21982 "Most of the time”; 1986: “Half the time or more.”
>This question was not asked in 1986.

Results from 1982 versus 1986

In 1982, researchers from the Central Bureau of Staristics investigated industrial
working conditions at several Gothenburg factories, including TC. A total of 237
Volvo workers took part. They were grouped into three occupational categories:
skilled workers, unskilled workers not employed on the line, and line workers.
Many items in this survey were similar to those included in my 1986 study, so
comparing the results is useful. Table 10-2 shows the line workers™ answers to
some similar questions asked in 1982 and 1986, as well as replies given by skilled
workers in 1982.

The distribution of replies given by the assembly workers was very similar in
1982 and in 1986, despite differences in sampling, response rate, and the precise
formulation of the questions. This strengthens the picture of the working con-
ditions presented above; it indicates, moreover, that worker attitudes have been
strikingly stable over the years.

The discontent on the assembly line was basically the same in 1986, when
labor turnover reached 20 percent, as it was in 1982, when turnover was
at a record low, 12 percent {the lowest figure for TC in the entire period
1970-90).

The table also reveals dramatic differences between assemblers and skilled
workers. While 90 percent of the skilled workers said they often had use for their
-talents and knowledge, the corresponding share among assemblers was only 10
percent. The differences are also reflected in replies to the question “Are you
satisfied or unsatisfied with your job, on the whole?”” As discussed earlier, questions
concerning job satisfaction generally have a strongly positive skew. This is rein-
forced by the data in the righthand column of table 10-3. It is highly unusual for
the proportion of dissatisfied workers to exceed the share of satisfied workers.
That this was the case with TC’s line workers is a clear sign of their severe
discontentment with their jobs.
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TABLE 10-3. Job Satisfaction Among Workers at Volvo in 1982 and of the
Swedish Labor Force®

Volve Labor force
Response Assemblers Other unskilled Skilled
Sarisfied 27% 55% 80% 70%
Unsatished 41 11 5 5

*Those answering “neither/nor” are not included.

Managerial Argument for Repetitive Jobs

The classic defense companies offer for repetitive jobs is that such work matches
the wishes of many workers. Henry Ford, for example, wrote {1924:103):

Repetitive labour—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.
[ could not possibly do the same thing day in and day our, but to other minds,
perhaps I mighr say to 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
necessary 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, [ 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.

In the years berween the wars, as well as in the immediate postwar period,
Swedish advocates of scientific management seized on the notion of the blessings
for workers to be had from repetitive and restricted work. They excepted persons,

¥ certainly, “who by nature have a strong need for variety and are therefore not
b suited for repetitive work.” Others, however, were considered well endowed for

the performance of such tasks: “They happily perform the [monotonous me-
chanical work] in an automatic sort of way, by devoting their thoughts o other

things. They talk or sing while they work, they think of pleasant things (like the

film the night before), they build castles in the air, etc. . . . A majority of wamen

3 [workers] are of this type” (Sillfors 1939:80).

In somewhat different versions, this argument has constantly recurred. The

personnel director at Saab Trollhidtran, for instance, claimed the following in

1987: “It’s tedious standing on the live. But remember—many people like

& monotonous jobs, since that way they can think about other things.” A feature
8 common to these statements is a cocksure assertion of what “workers” think;
. these confident claims are not based on any studies, however, in which the workers
E:  themselves were able to express their views.

My study of TC and other assembly plants yields a wholly different picture. in
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TABLE 10-4. Correlation among Monotony, Physical Symptoms, and Exhaustion
among TC Waorkers

Symptom All TC workers Workers older than 30
Aches in wrists or hands 24 40
Aches in hips, legs, or knees 22 56
Exhausted after work 33 48

*The majority of correlations were significant at the .001 level. The relation between monotony and aches
in the hips, legs, and knees {for all TC workers) had a significance level of 0.01, as did the relaticn berween
monotony and aches in the wrists and hands (T'C workers over 30 years of age). “Monotony” was defined as
answers | or 2 to the question about monotony and variation {“very or rather monotonous™). The base sums
in the "all” column varied between 212 and 243; in the “clder than 30” column, they vanied between 47 and
60 (far fewer, on account of the skewed age disuibution of the TC workers). The correlations may seem
rather weak. The analysis has been done with the dichotomization of ordinal variables, however, and 2
considerable loss of information is the consequence.

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.
Switching between fragmented jobs did not solve the problem; despite very
extensive job rotation, 80 percent of the assemblers at TC considered their work
monotonous and degrading,

Another tendency that is clearly visible from the results of the study is that
repetitive work has a series of negative effects, over and beyond being a burden in
itself. Thus, among the workers at TC there was a clear correlation berween
monotonous work and physical strains, such as aches in various parts of the body
and exhaustion. This connection became more and more evident with advancing
years: older workers suffered more from the monotonous work than did their
younger colleagues (table 10-4).

Monotony coexisted with psychosomatic reactions as well, such as stomach
aches and feelings of distaste before going to work (rable 10-5). Those who had
worked at TC longer appeared to suffer from the monotony more than did those
who had worked there 2 shorter time; one cannot assume people adapt to impov-

erishing work with passing years.
" Repetitive jobs are still the norm in the world’s auto industry, especially in
assembly (in which cycle rimes of one to two minutes are standard). The global
tendency during the 1980s, moreover, has been to strengthen such work. This
arises in large part from the successes enjoyed by the Japanese production system
and its transplants, with their strong emphasis on high-speed assembly lines {cycle
times are about sixty seconds), minimum staffing, and the contracting out of
service and maintenance work. The high productivity of the transplants has in its
turn affected production design in Western car companies. More than sevenry
years after the breakthrough of Fordism at Highland Park, a strict division of
labor is still associated with high productivity and quality. A critical question is
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Table 10-5. Correlation between Monotony and Psychosoematic Symptoms among
TC Workers with 5 or More Years of Service and among All TC Workers in
Monotonous Jobs

All At least 5 years of service
Stomach aches ar work 230 41
Distaste before work .30 .36

*All correlations were significant at the .00 level. The base sums in the “all” column varied between 245
and 248 individuals and between 92 and 93 individuals in the “ar least 5 years™ column.

whether the distinctive Swedish developments berween 1970 and 1990, aimed at
reducing the dominance of repetitive jobs, have resulted in a decrease in the strains
associated with assembly work. These are the central issues to which I now turn
in the commparison berween the working conditions in the five assembly plants.
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11.
Assembly Designs and Working

Conditions: A Five-Plant
Comparison

conditions {physical and mental strains, job content, development pros-
pects, and so on} by comparing the five different factories in the study.
Table 11-1 summearizes some basic facts about the factories.

A compressed picture of the character of the plants is shown in figure 11-1, in
which I use Uddevalla as a reference point. It builds on the model presented in
chapter 5 for describing production design and work organization in Swedish
assembly plants.

Each of the five factories represents a distinct value on the x-axis (production
design).! The axis for work organization has three points, with LB at the highest.
In the next chapter I treat the relation between organizational design and direct
worker influence on the basis of a comparison of this plant with two other
Gothenburg factories, TC and TUN.?

An important characteristic that is not included in either table 11-1 or figure
11-1 is the performance policy and wage system. All four Volvo plants used MTM
and performance agreements, but there were essential differences between the

This chapter analyzes the relation between assembly design and working

" Gothenburg factories (TC, TUN, and LB} and Bors. The wage system at the

Gothenburg installations was in pracrice fixed (performance was set by the pace
of the line and the number of workers). Thus, it was the task of the industrial
engineers to assign work for the assemblers so that performance would be as near
to the level agreed upon as possible. At TC and TUN, these possibilities were
limited because the work pace was not allowed to exceed 115 MTM at any work
station. At LB, a group balancing system was applied, which was calculated as an
average over a certain period of time. This entailed a sharpening of performance
demands compared with traditional line assembly. The assembly groups aimed

Table 11-1. Production Design and Work Organization of Five Swedish Assembly Plants, 1986-87

Work organization

Cyele time

Assembly design

Volumedyr.
160,000

Product
cars

Plant

traditronal

about 2 minutes

mechanical line

TC

groups with limited respensibility

about 10 minutes

30-40 minutes
2-3 hours

line-buffer system

12,000

cars

TUN

gtoups with great responsibility

trucks 6,000

LB

unpaced carrier flows with buffers

groups with some responsibility

four parallel three-step docks, with assembly

3,000

bus chassis

Bords

divided between stations

groups with some responsibility

10-12 hours

three parallel lows; pairs of assemblers build

bus chassis 3,006

Katrineholm

whole chassis
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FIGURE 11-1. Production Design and Work Organization of Six Swedish
Automotive Plants

at quantitative goals—a certain number of cabins, engines, chassis, and so on per
day.

Boris, by contrast, had a higher MTM performance level than prescribed by
the production plan to allow for 2 margin. The performance demand of 115
MTM made for 2 high work intensity in the factory’s long-cycle assembly. First,
there was less unutilized time in the docks than on the short-cycle lines at, for
example, TUN or TC. Second, the large variant spread necessitated continual
redistribution of work tasks between the steps in the docks; this caused losses that
had to be compensated for by a more rapid work pace.

Finally, Katrineholm had purely team-based piece rates, based on time studies.
The standardized MTM system had never been applied. The team’s payment was
calculated as a certain price per chassis. Direct comparisons with Bords are not
possible, but it seems the combination of the wage system and the high skill level
at Katrineholm resulted in lower work intensity than at the Volvo plant.

The assembly systems of the five plants differ considerably in the qualifications
required and in the length of on-the-job training, from barely one week at TC
to half a year ar Katrineholm. In the bus factories—Bors especially-—the dif-
ferences in working conditions (the pace demanded, time pressure, and so on)
were considerable berween new hirees still in training and those who worked on

Assembly Designs and Working Conditions 209

TABLE 11-2. Age Distribution, Educational Level, and Length of Service of
Personnel in Five Swedish Assembly Plants.

Characteristic TC TUN LB BorSs Kaineholm
Share 25 or younger 75 76 64 31 29
Share with no more than elementary school education 22 17 29 54 46
B Share with vocational or technical training 15 21 26 27 39
Share with at most two years in their position 78 70 77 62 36
N 127 86 128 26 28

. piece rates. Only fully trained workers, therefore, have been included in the
comparisons.

. Composition of the Five Factories

_ The three plants producing commercial vehicles (LB, Boris, and Katrineholm)
‘had practically no women workers in final assembly. At the car factories, by
Y contrast, there were a fair number of female assemblers: 13 percent at TUN and
B: - 17 percent at TC. The incidence of work strains was somewhat higher among
' the women. There was no reason to break down the TC respondents according
. to sex, however, and only include the male workers in the comparison with the
" other plants. For example, the proportion of TC assemblers suffering from pain
. in the wrists or hands, which were the most common complaints, decreases by
--only about 2 percent if women are excluded. Nor was there reason to divide the
work force according to nationality. At three of the factories—TUN, Bords, and
Katrineholm—almost all of the workers in final assembly were Swedish. Approx-
mately 13 percent at TC and LB were of other nationalities {Finnish especially).
No significant differences between Swedes and Finns could be observed, however,
n their evaluation of the job. Differences in length of service, age, and educational
' level are more sigoificant {see table 11-2).

. The personnel in the three Gothenburg plants (TC, TUN, and LB) had a very
imilar profile: they were young, well educated, and employed a short time. In
" the two bus shops, the average age was higherand the proportion of well-educated
- personnel lower. The latter plants had significantly more workers with technical
raining (in, for example, automotive repair and maintenance), which was much
more relevant than general high school for the actual work. This was especially
rue for Katrineholm, where skill demands in assembly work were highest. The
ength of service was also clearly higher at Katrineholm than at the other units,
While 55 percent of the assemblers at TC had worked less than one year in their
positions, 64 percent of those at Katrineholm had at least five years of experience.
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TABLE 11-3. General Work Content at Five Assembly Planis

Ttems e TUN LB Borks Katrincholm
Variety L7 21 25 29 3.1
Knowledge demanded 1.3 1.6 2.4 2.8 22
Impoverishment/development 1.7 21 2.7 27 27
Responsibilicy 24 3.0 3.3 33 36
N 127 86 128 26 28

Mean values were calculated on scales from 1 1o 5, where 1 = very monotonous, 5 = high degree of
variety, and so on. The differences beween the plants are highly significant for all variables. The correlation R
in the varianoe analysis varies between 0.32 and 0.41, with variery having die highest value,

Workers’ Assessments of Their Jobs

I begin my comparison with the assemblers’ assessments of the job content and
qualifications demanded at the five factories. These have been estimated on scales
for variety, the possibility of using knowledge on the job, work impoverishment
versus development, and degree of responsibility. Table 11-3 shows the average
values for each plant.

From the table, it can be seen that the five plants form a clear ladder with five
steps. TC consistently has the lowest values, followed by TUN. The bus factories
have higher values and are rather similar to each other, Variety and responsibility
increase monotonically from TC to Scania in Katrineholm, while Bords has the
highest value for the use of knowledge on the job.?

Figure 11-2 shows the proportions of assemblers at each factory who rated their
jobs as highly negative. TC consistently ranked worst and TUN the next worst.
In three of four categories, the majority of the assemblers at TC were very negative
toward their jobs. The lowest negative proportion was found at Bords. Not a
single person there thought the work was very monotonous, compared with a
majority at TC. At Katrineholm, by contrast, where average values were very
high, a relatively high share were dissatisfied. As we shall see, this was because
Katrineholm, in contrast to the other factoties, had a considerable proportion of
assemblers with 2 long length of service (at least five years) who felt there were
too few challenges and opportunities for them to apply their skills except in direct
assembly work. :

The next comparison concerns the incidence of weariness and physical strains.
Katrineholm had the best results overall, aithough the average length of service,
and consequently the risks for cumulative trauma injuries, was much greater there
than at any of the other installations. It is noteworthy that Katrineholm had a
large proportion of workers who had no symptoms at all (see fig. 11-3). This
suggests that long work cycles, which allow for greater variety and freedom of
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FIGURE 11-2. Percentage of Assemblers Who Rated the Work Content of Their
- Jobs Negatively

i movement, have a great effect on bodily wear and tear. Bur how then does one
i explain Bords? Clearly, the proportion of tired and exhausted workers there was
relatively low—about the same as at Katrineholm. The frequency of physical
strains, however, was greatest. Thus, Bords breaks the otherwise clear pattern of
a declining incidence of strains with increasing cycle times. This can hardly be
2 related to the fact that Boris workers were older on average than workers at the
- Gothenburg plants, since in that case Katrineholm would have had the second
worst values instead of the best. The explanation probably lies in the performance
demands and time pressures at Botds, which, as we shall see, were more exacting
than in the other factories. Ergonomic research has shown that time pressure
* entailing the continuous exertion of muscles increases the risks of physical strains.#
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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 of labor 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 of technical 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 i pressure at work.> 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 table 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 Boras changed from
short, nonpaced 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 often 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 plantsinto any simple pattern.
Bords had high values for time pressure in that 69 percent of the assemblers
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FIGURE 11-3. Percentage of Assemblers Who Have Physical Strains

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 previously
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. Bor4s 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.

After Bords, TUN and TC showed the lowest degree of autonemy, 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 pace at
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TABLE 11-4. Conditions Thay Influence Technical Autonomy and Time Pressure

Conditions that directly Conditions that
influence technical auconomy influence time pressure

Control of work: centralized or operator- Management-induced petformance demands
controlled pacing {wage system)

Production layour: series or parallel Worker-induced performance demands (to
system, use of buffers work ahead)

Produet structure, time horizon, and Cooperative relations; presence or absence of
planning possibilities mutual aid and support

least half the rime. The improvements in relation 0 the conventional factories
{TUN and TC) were not very striking. At LB and Katrineholm as well, assembly
was arranged in serial fashion, with the consequent requirement to work at the
same pace. Furthermore, the objective performance demands at both plants were
higher than at TC (i.e., there was 2 lower proportion of unbalanced time). Another
factor leading to stress ar LB was the combination of grear product variation with
the workers’ limited possibilities of efficiently planning their work. Accordingly,
in interviews the assemblers described the work rhythm as highly uneven: “Some-
times it’s very relaxed, sometimes really stressful (if difficult variants come).”

The production design and work pattern at LB were not sufficiently flexible
to satisfy the highly varied product program, which thus resulted in new work
burdens. Similar effects in assembly systems with great product variation have
been observed in another context by Altmann et al. {1982).

Degree of Satisfaction

Figure 11-5 illustrates three psychosomatic reactions and work attitudes in the
five factories: the incidence of head and stomach aches on the job, feelings of
satisfaction with the day’s work, and distaste at the prospect of going to work.
Workers on the highly repetitive jobs on TC’s assembly lines had the most
symptoms and worst attitudes, while those at Scania in most cases had the fewest
symptoms and the best attitudes. The differences are statistically signiﬁcant;‘s 17
percent of the assemblers at TC had headaches daily or several times a week,
whereas none of the workers at Katrineholm mentioned this problem. Half the
assemblers at the bus plants felt satisfied with their work at least a few days a week,
while this was true for less than one-fifth at TC.” The high vatues for Boris are
especially noteworthy in view of the contradictory working conditions there.
Compared with TC and TUN, the assemblers at Boris seem less focused on
such drawbacks as the time pressure and lack of autonomy than on the positive
features of the assembly system——the high degree of variation and responsibility.
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* Juis also useful to compare the differences in the responses of those who felt
. distaste at the prospect of work at TC and at Boris. The reactions at Boras were
£ closely connected to the time pressure and physical burdens. This is evident from
i the following sample of replies:

Fatigue, pain in my arms and shoulders.
The work pace is too fast.

The stress and the fact that in the dock we’re not allowed to control and arrange

the work.
You get so much damned back pain after 2 day’s work.
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FIGURE 11-5. Psychosomatic Reactions and Feelings about Work
among Assemblers

At TC, by contrast, the reactions of distaste arose largely because the work was
experienced as boring, degrading, and deadening. Such responses were not elicired
at Bords.

Desire for Improvement

The assemblers” desire for improvement also reflects their assessment of their
working conditions. To estimate the direction and strength of this desire, a five-
grade scale was used in which 1 = desires much less {variety, for instance), 3 =
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"

good as it is now, and 5 = desires much more. The differences berween the plants
were statistically highly significant and formed a distinct monotonic patters. Thus,
the weakest desire for improvement was expressed by workers at Scania. Desire
was somewhat stronger at Bors, still stronger at LB, second strongest ar TUN,
and strongest of all at TC. Exceptions were the desire for greater freedom and
independence and for a slower work tempo. The desire for change in these areas
was very strong at Bords.

Figure 11-6 shows the proportions of workers desiring marked improvements.
Concerning variety, responsibility, and the possibility of using one’s knowledge,
the majority at Scania at Katrineholm felt the situation was “good as it is.” At
TC, by contrast, a majority desired much greater opportunities in these areas.
Boras assemblers were also fairly satisfied about these issues, while those at LB
took a middle position. In interviews at LB, a recurring theme was the wish to
work with a much larger portion of the vehicle. (These workers had obviously
not read The Machine Thar Changed the World, which rejects contempruously the
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T TUN LB

idea thar integrated assembly jobs contribute to job satisfaction.) The following
comments from LB workers were typical:

It's been my dream to assemble a complete vehicle-—-to learn more, to see how

everything is connected. {Subassembler)

1 wish the group built a whole vehicle. Only the group would be responsible.
Then everyone would do his best. For example, we could follow the vehicle through
the flow—as a group. If we could only decide what to do with the subassemblies,
it could work. (Group representarive)

You ought to work with the same vehicle from start to finish, instead of working
thirty minutes on one and then running over to the next. There should be ten guys
who build it from start to finish, including test driving—in other words, build 100
percent of the vehicle. It’s important to get away from the monotonous assembly
work that wears out both your body and your soul. (Utility man}

Workers at all of the factories expressed a great desire to learn more new
things at work (see fig. 11-7), but the differences were large in this area as
well. The greatest dissatisfaction was at TC, where 80 percent desired much
greater learning opportunities; by contrast, the proportion at Katrineholm
was 40 percent,
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i Desires regarding the work pace diverged from the general pattern: Bords and

not TC had the lowest share of satisfied workers. As many as 88 percent of the

. chassis assemblers at Boras wanted a slower work pace.

. In all areas, the desire for change, on average, was weakest at Katrineholm. But
even there a considerable number of workers wanted greater independence and

opportunities for development. This brings us to the next section—the signifi-

- cance of the length of service.

Length of Service and Job Satisfaction

E A common belief is that the longer one works at 2 job, the better adapted one
k. becomes. A long period of service is thought to correlate with greater acceptance
and lower expectations. Gunnela Westlander (1978) has described such an adap-
£ tive process, which is reflected in two interviews with a factory worker (Berit)
conducted within an interval of one year. In the first interview, Berit complained
about her monotonous work as a machine operator and said she intended to quic
£ as soon as possible. When asked about the job in the next interview a year later,
she replied that it was “altogether in order. The work is OK; what counts now is
b to provide for my family.” She could not even remember that she had talked
B- earlier about monotony or that she had had plans to quit. Berit had given birth
to a child between the rwo interviews, and it was difficult to find work in the area.
k. Her living situation had changed, her freedom of choice had become more
restricted, and her perception of the job had changed.

If the “Berit case” is generally applicable, we may expect industrial workers
with longer periods of service to be more “adapted”—in the sense of being less
expressly dissatisfied—than those with a briefer length of employment. This
tendency should also be visible in a cross-sectional investigation. The burden of
providing for a child in Berit’s case should accordingly be just one of many possible
events that could create tendencies to adapt.

In four of the five plants in my investigation, the number of assemblers who
had long periods of service was too small to make possible an assessment of this
factor. Scanta at Katrineholm was an exception, however. At the time of the study,
there were two clearly distincr groups there: those who had worked ar the plant
for at most two years {36 percent) and those who had worked there for ar least
five years (64 percent). These two groups differed from ¢ach other both in their
evaluation of the work and in their desire for change.

- Assemblers who had been employed for a relatively short time {two years or
less) generally had a very positive attitude toward their jobs, the work content,
and the demands for responsibility. By contrast, the experienced assemblers were
much more critical. On average, 80 percent of the assembly workers at TC and
40 percenr at LB felt their work was impoverishing, whereas only 20 percent of
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the less experienced assemblers at Katrineholm shared this view. This proportion
was more than twice as high among experienced assemblers-—44 percent: Further,
while all “new” assemblers were satisfied with the distribution of responsibility,
almost half the experienced workers wanted greater responsibility.

The symptoms of physical strain—pain in various parts of the body—were no
more frequent among the experienced than among the less experienced workers.
The absence of an increase of such symptoms are a good indication of the varied
and all-around character of the work. Nenetheless, in the long run, the work
appeared to cause wear and tear on the body. Despite their elaborated routine,
the proportion of workers who were tired after work was twice as high among the
experienced workers as among the “new’” ones (G0 percent and 30 percent). The
desire for a slower work pace was also clearly greater among the more experienced
workers. ' _

Katrineholm’s chassis assembly provides an example of a development that
evolved in the opposite direction from that posited by the thesis that increased
length of service leads to increased adaptation. The jobs in chassis assembly were
sufficiently holistic and responsible that the assemblers felt satisfaction and a
feeling of having “done something” for the first few years. The opportunities of
advancing beyond pure assembly work were few, however, because the plant
organization as 2 whole had retained a conventional structure, with a strict division
of labor between assembly and industrial as well as product engineering, and
traditional demarcations between blue- and white-collar positions. As a result, a
large proportion of the experienced assemblers were dissatisfied with their pros-
pects for using their knowledge on the job. Their criticism was directed particularly
at the product engineers, planners, and industrial engineers. These assemblers
strongly desired a greater role in the preparation of new products and options.
The limited opportunities for doing so were an important reason many workers,

‘even in Katrineholm’s holistic assernbly system, perceived their work as monot-
onous, as including too little responsibility, and as offering too few prospects for
learning.

In sum, the plant comparisons provide a strong refutation of the view, propa-
gated by the uncrirical adherents of the Japanese production system, that the
progressive reduction of repetitive and subdivided work structures contributes
nothing to worker satisfaction and well-being, A recurrent theme among assem-
blers performing short-cycle labor is the desire for holistic work. As one female
subassembler stated, “It’s been my dream to assemble a complete vehicle—ro
learn more, to see how everything is connected.” The evidence from the plants
proves that she is not alone in her feelings. Assembly design really makes a
difference in the work, in experiences of meaning and purpose, and in the wear
and tear on the body.

12.
Shop-Floor Power and the Dynamics
of Group Work

he preceding chapter focused on the relation between production design

and working conditions. This chapter explores the significance of altered

forms of organization for workers’ prospects of influencing various aspects
of their job. I shall treat only the Gothenburg factories—TC, TUN, and LB.
Each represents a value on the “organizational axis”: TC (y = 1), a wraditional
hierarchical organization, TUN (y = 2), a group organization within the frame-
work of a conventional first-line management structure, and LB (y = 3), a group
organization with a considerable delegation of prerogatives to work teams. The
bus plants are not included in the comparison. Their organization may be seen
as a variant on the theme: there is a team organization on the shop floor burt no
significant changes in management hierarchy.

The comparisons are based on the responses of all the workers from each
factory, including the assemblers, U & R men, inspectors, and so on. A central
question is the extent to which the new organizational forms produce clear
differences in the presogatives and prospects for influence enjoyed by rank-and-
file workers. Another important issue is the effect such differences have (to the
degree they are found) on the claims for influence workers advance on their own
or their union’s behalf. -

A total of thirteen questions was included in the survey; they concern influence
in a range of areas, from daily job planning to influence over the pace of produc-
tion. In each one of these questions, it was asked ““Who decides in the first place:
everyone, the group, the group representative, the foreman, management, or
others ouside the section?” The purpose of this technique was to measure direct
influence in a differentiated manner—that is, to determine the extent to which
the workers themselves could be said to decide different issues.!

Another type of influence is the indirect, representative influence exerted
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TABLE 12-1. Allocation of Survey Questions by Category
Group questions Section questions
Rotation berween work tasks  Leaves

Managemenr questions

Changes in production design (e.g.,
equipment, space, flow)

Assignment of wortk tsks Hiring Production pace
Daily job planning Staffing schemes Whether to make up for lost
production
Selection of group Two- to three-week planning
representative
Use of uiility people

through unions. This is not measured here. Twelve of the questions in the survey
may be placed in three different categories: “group-level questions,” “section-
level questions,” and “management-level questions” {table 12-1). The specific
allocation of these items 1o these three levels varies depending on the work culture
and management style, bur the distinctions made below are highly relevant in the
Swedish context. Similar structures have been applied by other researchers in the
industrial democracy tradition (see, for example, Bjérklund, Molin, and Sandberg
1979 and Karlsson 1985).

Workers’ Influence at the Three Factories

Actual Influence

Figure 12-1 compares workers’ direct influence on different levels of the three
factories. For all three categories of questions, the plants form a scale in which
workers at LB have the greatest direct influence, workers at TC the least, and
TUN is in the middle. The differences are especially striking for the group-level
questions. At LB, 80 percent responded that the workers determined such matters.
At 'TC, 80 percent said first-line management did. The workers at TUN-—whose
-work organization was more developed than at TC but who worked on 2 more
traditional flow than at LB—took the middle position: 50 percentsaid the workers
decided such issues.

The same difference could be noted in replies to the section-level questions.
Workers at LB enjoyed much less direct influence at the section level than at the
group level; nevertheless, their influence was greater than that exercised by workers
at TC {who had virtually no influence at all). TUN workers also had very little
power to decide section-level issues.

Finally, the differences berween the factories essentially disappeared on matters
at the managerial level; such marters were largely outside the purview of the
workers’ group organization.
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FIGURE 12-1. Actual Direct Influence at LB, TUN, and TC

These results support my ranking of the plants on the organizational dimension.
Palpable differences existed between these facilities in the employees’ influence
over work. Figure 12-1 also illustrates the great differences in influence at the
three different levels. While the overwhelming majority of LB workers stated that
they made daily decisions about such marters as task assignment and work rota-
tion, a mere 30 percent judged workers 10 enjoy decisive influence in section-
level matters. And for management-level issues, such as the pace of production,
decisions 1o make up lost production, and production design, this share was
halved again. Just 14 percent said workers determined such matters. {At TC, the
influence over even group-level questions was so restricted that the spread between
the levels was small.)

Figure 12-2 shows the differences between the plants, question by question.
Even at this level of disaggregation, the pattern is crystal clear. LB workers had
the most influence throughout, TC workers the least, and TUN was in between.
At TC, the workers enjoyed significant influence only over job rotation.” In
contrast, the significance of delegation and direct influence was evident at LB, as
illustrated by the following from the interviews:

Ar TA fa waditionally organized body plant], it was always “You there! You
there!” A huge difference from here. The foreman decided everything. Here you
can influence things. There, the foreman had his favorites who got the good jobs,
while others got the shit jobs. (Engine assembler)
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1 = Rotaton between work rasks, 2 = assignment of work tasks, 3 = daily job planning, 4 = selecrion of group
representative {does not apply at TC), 5 = use of utility men, 6 = repairs, 7 = leaves, 8 = new hirings, ¢ = staffing
schemes, 10 = two- to three-week planning, 11 = changes in production design (e.g., equipment, space, flow),
12 = production pace, 13 = if lost production should be made up.

FIGURE 12-2. Actual Direct Influence of Blue-Collar Workers at LB, TUN,
and TC

At the X plant [Volvo's other truck factory in Gothenburgl, you couldn’t affect
things in any way. You always stood at the same balance. [f the foreman didn’t let
you go, you didn’t leamn a thing. (Adjuster)

At TC, the foreman had all the responsibility. If there was something, you always
had to go to him. That's not needed here. Here we don’t have any middlemen,
which means more responsibility for us. At TC you had no say: “Do this and do
that and keep quiet.”” Here you can affect things, you've got a little more freedom.
{Assembler on the flow)

There, at the X plant, they told you nothing ar all, you just stood at your station.
We didn’t know anything about how we were doing, about the budget, etc. It’s a
damned big difference. {Adjuster)

Actual versus Desirved Influence

The interplay betwen actual and desired influence at the three plants is repre-
sented in figure 12-3, which has the same categories of issues as figure 12-1. Three

interesting observations emerge.
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FIGURE 12-3. Percentage of Blue-Collar Workers with Actual and Desired Direct
Influence at LB, TUN, and TC

The first observation is that in all cases the workers wanted more influence.
This was true ar LB, where the real influence was already fairly large, as well as at
TUN and TC. A detailed analysis shows that this applied to all issues at the three
plants.

The second observation is that there is a remarkably consistent correlation
between actual influence and desired influence. The rank order of the three
factories is almost as clear in the case of desired influence as in the case of real
influence. The desired influence was accordingly strongest at LB, next strongest
at TUN, and weakest at TC. Management-level issues are a partial exception. In
this area, the desire for influence was as great at TUN and TC as at LB. Relevant
here is that the differences berween the factories concerning workers’ direct influ-
ence at this level were very small.

A question-by-question comparison of the desire for influence shows that at
LB a majority thought that ten of the thirteen issues should be determined by the
workers affected. This was twice the number they felr they actually influenced. A
majority felt that only matters concerning the pace of production and whether or
not lost production should be made up were not appropriate for the workers
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directly affected to decide. {They thought the union should have influence over
such issues, however.)

There was a strong desire for greater influence at TUN as well, bur the level
was much lower. In this case, a majority replied that workers should decide five
out of the thirteen issues. The figure was halved again in the case of TC; 2 majority
wished to decide only two matters: daily planning and rask assignments.

A third observation reflected in figure 12-3 concerns the difference berween
desired and actual influence at the three levels. In chapters 10 and 11, which
concerned working conditions, [ noted that the T'C assembly workers insisted
most strongly on change. That pattern applied here only in the case of the group-
level questions: the difference between real and desired influence was most sig-
nificant at TC and least significant at LB. It should be recalled that the influence
of the LB workers was already near the maximum; thus, the difference berween
real and desired influence could not have been too great.

The pattern is reversed in the case of section-level questions. In this case, the
difference between actual and desired influence was most significant at LB and
least significant at TC. Nearly two-thirds of the LB workers thought groups
should be able to decide section-level matters, while just a third of the TUN
workers thought they should. The difference in desired versus actual influence
was also greatest at LB in the case of management-level questions.

One may interpret these findings in the following way. The group organization
at LB resulted in a considerable decentralization of prerogatives and responsibil-
ities. The workers considered themselves equal to the task, and they found their
jobs improved when they were able to exercise influence. Competence and self-
confidence increased, which created demands to influence matrers the assemblers
at TC considered absolutely impossible to influence. This dynamic was verified
by supervisors, who found the LB workets significantly more demanding and
enterprising than employees at traditionally organized plants.

On group- and section-level matters, workers at TC desired the same level of
influence workers at TUN already enjoyed. The desired influence level at TUN,
in turn, was roughly the same as the actual influence level at LB, where the desired
level of influence was accordingly one notch higher. In other words, the organi-
zational changes triggered an interesting dynamic of rising claims of influence.

A high degree of direct influence over one’s own work is 2 good in itself, as
many workers have said in interviews. An interesting question is whether it affects
other working conditions as well—physical and mental strains, for instance. If
we attempt to cotrelate assembly workers” influence with their conditions of work
as reviewed eatlier—work content, development prospects, strains, and desire for
change—we find a number of connections (all of them are statistically significant
at the 0.001 level). For example, both stomach aches on the job and difficulties
in sleeping caused by thoughts of work fall significantly with rising influence.
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The scales for direct influence and for interest in the union are not wholly comparable. For individual infuence,
the value of 100 = all workers state thar they themselves decide the matter in the first instance {or wish to decide
it). The value = no workers say they decide (or wish o). For interest in union influence, the value 100 = all
wotkers chink union influence is important. The value 0 = no workers think this is imporeant.
FIGURE 12-4. Percentage of Blue-Collar Workers with Actual and Desired Direct
Influence and the Importance of Union Influence ar LB, TUN, and TC

Insofar as this expresses an independent connection, it may be seen as supportive
of the hypothesis that influence at work is both valuable in its own right and
contribures to reducing physical and psychic strains. It is hard to say, however,
whether these correlations have any independent significance since systematic
differences exist between the factories in both influence and other independent
variables. The correlations can therefore be interpreted, at least in part, as another
way of describing the differences that exist in a range of respects berween the
plants.

Desire for Union Influence

The desire for influence discussed so far has concerned possibilities for exerting
direct influence at either the individual or the group level, How is this related to
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the desire for union influence? Figure 12-4, in which answers from all three
factories are represented, points to a generally inverse relation between real influ-
ence and the desire for union influence. In areas where workers enjoyed high
levels of direct influence, there was, for rather obvious reasons, low interest in
union intervention. Generally, workers wanted to take care of group-level marters
themselves; these were not considered a union concern. A majority, though a
smaller one, favored handling section-level questions directly as well. Here, how-
ever, the proportion emphasizing the importance of union influence rose mark-
edly. Finally, on management-level questions such as the pace and design of
production, the pattern was the opposite: the majority favored union rather than
direct influence. This was especially true regarding the pace of production: three-
quarters of the workers thought it important that the union have influence in this
area.

This pattern persists if one considers each factory separately. For group- and
section-level issues, however, certain critical variations can be observed (see fig,
12-5). At LB, the overwhelming majority of workers wished to decide group-level
matters themselves. The desire for direct influence was important for section-level
issues as well. Workers at LB thought union influence was desirable only con-
cerning management-level matters. At TUN, the interest in union influence was
almost exactly the same as at the truck factory. Since demands for direct influence
were weaker, however, the interest in union influence played a relatively Jarger
role. At TC, where both real and desired direct influence were much lower than
at the other plants, the interest in union influence was, as if to compensate, much
greater.

On the one hand, a correlational analysis reveals no direct connection berween
actualdirect influence and the desire for union influencewhen each factory is taken
separately. On the other hand, when the marerial is analyzed as a whole, several
significant—if weak—negative correlations appear between actual direct influ-
ence and the wish for union influence. No such connections, either positive or
negative, appear, however, in the case of management-level issues. The dynamic
of claims visible between actual and desired direct influence therefore appears not
to embrace the interest in union influence. The latter probably occupies another
dimension.

A correlational analysis of desired direct influence and the wish for union
influence illustrates the differences between the plants at the shop-floor level. At
TC, which had little actual influence, there was a greater interest in union influ-
ence at the group and section levels than at the other plants. This found expression
in a positive covariation between the desires for union influenée and for increased
direct influence. At LB, which had a great deal of direct influence at the group
and section levels, the connections tended to be opposite in character. Here, a
continued increase in direct influence held the greatest interest for the workers.
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FIGURE 12-5. Percentage of Blue-Collar Workers av LB, TUN, and TC with
Actual and Desired Direct Influence and the Importance of Union Influence in
Three Major Areas

The desire for union influence over managerial questions was at almost exactly
the same level in all three factories. Increases in real direct influence had no effect
in either a positive or a negative direction on the desire for union influence over
management-level questions.

Within each factory, there were considerable differences in views on these
questions. Workers in different sections within LB held highly varied opinions
about the importance of union influence at the managerial level. The assembly
sections had the highest proportion of “yes” answers; the lowest were found
in the quality assurance and materials deparuments. (It should be borne in mind
thar the Jatter two sections are outside direct production and its demands for
performance.)

Some Swedish studies have found thar the desire for increased influence through
production groups is tied not to the experience of working conditions but rather
to the strength of union consciousness. This may be true of workplaces with a
traditional work organization and little direct influence by workers (as at TC).
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FIGURE 12-6. Issues on Which Workers at LB, TUN, and TC Consider Union
Influence Is Very or Rather Important

The results from plants with a different type of organization point in another
direction, however: the desire for direct influence is not coupled to an interest in
union strength. Rather, the former is strongly connected to actual direct influence,
which, of course, is an aspect of working conditions.

Issues That Should Be Important for the Unions

In earliexr comparisons, | attached special attention to the differences berween
the three factories. I shall conclude with a comparison that underlines some of
their similarities. This concerns which issues, in the view of the workers, should
be important for the union (see fig. 12-6). Workers in all three factories considered
the same five questions most important. They also rank-ordered the five in
precisely the same way. Decisions over the pace of production were ranked first,
followed (in order of declining importance) by decisions to make up lost produc-
tion, changes in production design, staffing, and long-term planning.®

In: spite of the organizational differences, the work in these plants has funda-
mental similarities. Human beings are still the most important factor of produc-
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tion in all three, and, for the workers, the intensity and pace of work remain
central union concerns. There is, nevertheless, a fundamental difference, from the
standpoint of the union, between 2 traditional factory (T'C) and a plant based on
a pew organization of work (LB). At LB, the union had clearly expanded its
agenda; during the 1980s, the local plant section of the Metal Workers’ Union
was considerably more actively involved in issues of long-term significance related
to the work organization, such as training and the structure and staffing of first-
line management, than was usual in conventional plants.



13.
Toward Postlean Production

the arguments for lean production. It also deepens the analysis of some

specific aspects of the Swedish trajectory, the renaissance of holistic assem-
bly, and the interdependence berween technical design and organizational change.
In the final sections I discuss the contributions and shortcomings of Japanese
production, as well as the contributions and drawbacks of the Swedish experience,
in order to assess the possibilities of achieving a synthesis—human-centered
postlean production.

This chapter summarizes my empirical findings and contrasts them with

Importance of Social and Technical Forces in
Creating Change

Throughout the Western industrial world the early 1970s were characterized
by a revolt against Taylorism and degrading work in mass production. In Sweden,
as in other countries, this movement fostered widespread interest in organizational
reform and sociotechnical engineering. In Sweden, however, unlike many other
nations, this interest became permanesnt and gained new momentum in the second
half of the 1980s. One reason for this sustained interest was the nature of the
labor market. Unemployment overall practically never exceeded 3 percent, while
most European countries had rates of 10 percent. Another reason was the high
and even union density; more than 80 percent of all employees belonged to
unions. As a result, it became increasingly difficult o recruit and keep young
people in manufacturing jobs.

These problems were exacerbated by the product strategy of the Swedish auro
producers, which focused on the demanding up-market segments of both the
truck and car businesses. Moreover, the extraordinary dependence on foreign sales
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meant that products had to be adapted to customers in a great variety of ways. In
a strongly standardized production system, with relatively low quality require-
ments and soaring demand, a high personnel turnover is not necessarily a serious
problem for companies. When demands for flexibility, delivery precision, and
quality rise, however, the significance of having a stable staff with low absenteeism
and high levels of competence and commitment increases. Together, the require-
ments of the marketplace, the pressure from the labor marker, and the unions’
increasingly strong demands created intense pressure on firms to innovate, espe-
cially such labor-intensive processes as assembly.

The Japanese personnel policy developed as a very different form of adapration,
when organized labor was defeated and the idea of national industrial unions was
dead. Management had a free hand in shop-floor organization and worker utili-
zation, but in return the (male) work force expected job security, predictable
seniority-linked wages, and “full membership” in the enterprise community.

During the 1980s, the Japanese-style personnel regime was applied in other
countries. One important reason for the success of this transplantation was the
ability of Japanese firms to select their own work forces with utmost care. To do
so required an abundance of applicants, which has been possible in the United
States because of the large wage differentials between auto jobs and other unskilled
jobs and in the United Kingdom because of the high level of unemploymene. But
the Japanese firms have also had to make adaptations to render the transplants
more attractive, such as establishing a2 much more egalitarian profile than in Japan
and applying a basically flat wage structure and not the elaborate Japanese per-
sonnel evaluation system (sates).

Womack, Jones, and Roos {1990) discard all concern for particularities in favor
of extreme homogenization, asserting that one organizational forrn—Ilean pro-
duction—will supplant all other forms and become the standard industrial pro-
duction system for all manufacturing. In that this prediction is based only on
studies in one of the world’s most scale-intensive production systems, the car
industry, the empirical basis is weak. The basic notion is that Japanese manage-
ment is superior in all kinds of manufacturing. But, as Michael Porter has em-
phasized, “like all nations, Japan has achieved national competitive advantage in
some industries, but has failed in many others. Whatever is happening in Japan
clearly does not work equally well in all industries. Management practice alone
cannot explain all it has been credited with” (1990: 384).

Innovative Bus Plants versus Problematic Car
Factories

In this and the following section, the six case studies are surnmarized. I also
discuss some developments within Saab.
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Bus Plants

In the late 1970s and early 1980s, Volvo Buses and Scania Buses expanded
thetr capacity by opening new plants. Because of their sharply increasing product
variety, both companies had efficiency problems in their traditional facilities that
became more and more difficult to master. Scania especially also experienced
severe personnel problems, since workers perceived the old plant as a very unat-
tractive workplace. When the firms planned new plants, they seized the oppor-
tunity to introduce new design principles, which they did by substituting
integrated parallel assembly for the fragmented line wotk and making teams
responsible for complete products.

Volvo had 2 hard time breaking in its controversial operation at Bords, but
after a few years this plant as well as Scania’s proved to be highly competitive.
These good results persuaded Volvo Buses to introduce the Bords concept to
British Leyland, which was acquired in 1988. Volvo in Britzin had no need to
make jobs more attractive; rather, management expected quality advantages to
result from the application of the Swedish concept.

Both Volvo’s and Scania’s new plants entailed a significant upgrading of worker
competencies, raising technical as well as social skills. At Bors, the new work
forms could be described as skilled but rather stressful as a result of 2 tight
perfermance measurement and wage-setting system. At Scania, however, where
the change from fragmented to holistic assembly was more thorough, the gains
in working conditions were unequivocal. This was reflected in an impressive
stabilization of the work force, further contributing to the rising skill level.

Car Factories

Volvo’s and Saab’s brownfield plants in Gothenburg and Trollhdttan stand out
in stark contrast to the innovations in bus assembly. Compared with the bus
plants, these factories were large-scale operations with an entrenched Fordist
culture and the product-derived demands for flexibility were weak. Personnel
problems were the paramount forces creating interest in change. The significance
of the labor market was also reflected in the dramatic decline of any interest in
human-centered reform, which occurred when the economy entered 2 downturn
in 1990 and unemployment starred to rise and turnover to decrease.

At Saab in Trollhdttan, the production engineers during the good years of the
company (1982-87) attempted to solve the factory’s problems through a com-
bination of mechanization and technical modification of existing lines to make
the system more elastic {"“mini-lines”}). The results were modest. The socio-
technical tradition (with advanced group work), developed at the body shop as
early as the mid-1970s, was not built upon. Traditional rationalization work was
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also neglected. When more cars had to be produced, the work force was simply
enlarged. Above all, indirect activities, such as inspection and adjustment, were
expanded.

The assembly plant of the late 1980s may be described as an example of low-
efficiency, laissez-faire Fordism. The company entered a deep crisis in 1989, which
resulted in GM assuming control. A shift of cultures took place within manage-
ment, and the pressure to change increased drastically. With the express goal of
emulating “the best global practice,” 2 Toyota-inspired strategy was developed,
with line rationalization and strict inventory and quality control as the basic ele-
ments. The crisis, the staff cuts, and the radically reduced personnel turnover that
resulted made it possible to tighten the factory regime and the control over work
times and attendance. Indirecractivities were reduced, and production was stream-
lined by means of JIT control. All attempts at dispensing with line assembly ceased.

The many omissions and sloppy leadership of earlier years made it easy for the
new committed and determined management to reach considerable productivity
improvements by means of simple but consistently applied methods. The long-
term tenability of this strategy was uncertain, however, since unattractive working
conditions would scarcely enable the company to maintain personnel stability
during the nexr economic upturn. '

Since the early 1970s, Volvo TC had been plagued by massive discontent with
working conditions on the asserbly line. Qualitative changes were rejected by
plant management, however, in favor of arempts to reform operations within
the bounds of line assembly. These attempts failed altogether. In 1986, a ma-
jor modernization plan was launched. The goal was to wind down the line and
introduce 2 comprehensive group organization.

In contrast to Saab, Volvo actually began to operate product shops on the basis
of series-parallel assembly. But this way of organizing production proved so diffi-
cult to master that all thoughts of changing T'C as a whole to such a system had o
be abandoned. This had the result, for a time, of increasing the leeway for experi-
mentation with radically different alternatives. Developments proceeded so far
that, at the close of the 1980s, whole-car construction—rthe antithesis of the as-
sembly line—appeared to be a genuine alternative. At that point, however, the
prospect of change became so risky and dramatic thar the entire process was post-
poned. In 1990, after a decade of engineering reports, experiments, and practical
attempts at technical and organizational renewal, TC was marked by great uncer-
tainty about the future. Earlier obstacles to change—in the form of rigid notions
about “maximum possible” cycle times or about assembly equipment, marerials-
handling systems, and so on—had been partly broken down. Yet the traditional
model had not been replaced by a new one except in a few components shops.

In the early 1990s, recession and retrenchments reduced personnel turnover
significantly at TC, and quality improved. Management no longer subscribed to
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any singie solution or strategy but tried to adopt different methods to boost
productivity and personne] commitment, such as line-rationalization techniques
from Belgium and ergonomic innovations from Uddevalla. The factory worked
hard to improve, but it had no cohesive strategy for how to shift attention from
the Ghent plant, which was increasingly favored by Volvo’s management.

From Kalmar to Uddevalla

Kalmar: The First Stage of the Volvo Trajectory

From Volvo's start in the mid-1960s, Volvo Torslandaverken {(with the final-
assembly plant TC) was the main operation of the company, and it was still so in
1990. Bur the frontier of development had long since ceased to be there. To
evolve, new plants needed to be built with alternative assembly designs that
rendered autonomous and skilled group work possible.

The Kalmar plant of 1974 embodied the first stage of the Volvo trajectory.
With jts socially elaborated team structure, new flexible transport technology, and
ergonomic adaptation, Volvo Kalmar constituted an ambitious response to the
intensive labor market pressures of the early 1970s as perceived by management.
The plant quickly acquired international fame and contributed to enhancing the
brand name of Volvo.

Enhancing productivity took much longer, and the first years after its inau-
gurarion Kalmar reached only the level at TC. In the crises of the late 1970s, the
plant was subjected to an intense rationalization program. The new technology
was exploired to raise work intensity, to facilitate quality control “at the spot,”
and to accommodate new and more complex products more efficiently. In 1984,
after ten years, the plant was acknowledged to be Volvo’s best operation in terms
of overall productivity and low overhead. Three years later, Kalmar acquired the
sole responsibility for Volvo's top-of-the-line model, 760 {later 960).

Working conditions improved compared with the traditional line, but not as
much as was intended at the start. Being a pioneer, Kalmar came to discover several
" of the technical restraints inherent in any attempt to reform asserably work without
breaking radically with flow-line principles. Thus, it proved very difficult to increase
worker autonomy by inserting buffers between series-connected teams without
disturbing the overall process; it also was difficult to combine serial and parallel
principles in a high-volume flow. As a result of the rationalization program,
management retreated from some of its original goals for reform and tightened
control of the work process considerably. From an international perspective,
however, Kalmar stll represented an innovative plant. At the end of the 1980s,
the interest in reform was revived and new technical systems were introduced in
the chassis assembly, creating the basis for 2 more integrated and autonomous
wotk environment.
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LB: The Second Stage

The LB plant for heavy-truck assembly, which opened in 1981, represents the
second stage of the Volvo trajectory. In contrast to Kalmar, there was significant
union input, both in the planning process and in the actual running of the work
organization. The production design at LB, using buffered flows and operator-
controlled AGVs, was a compromise between a traditional line system and the
integrated assembly in the bus plants. The work organization was more sophis-
ticated than at these plants, however, and work groups at LB had considerably
more decision-making powers.

The making of the Kalmar plant was basically labor markert derived. The possi-
bility of exploiting the sociotechnically motivated design to handle the growing var-
tation in options was utilized long after the plant was started, when Volvo Cars
started to move up-market. In contrast, the LB plant from the very beginning was
conceived in terms of 2 dual reform need: the difficulties of coping with an expand-
ing product mix and the perceived need to make assembly work much more
ateractive,

For several years, LB achieved good resulss. In the second half of the 1980s,
the complexity of the product program rose sharply and made it difhcult to
perform efficient assembly within the limits of the “LB compromise.” And, as a
result of the very tight labor market, personnel turnover soared, which made the
group organization fragile and unstable. To cope with these strains, management
strengthened shop-floor supervision, circumscribing but not abandoning the fun-
damental concept. At the same time, the company started a dock assembly shop
where one team built complete trucks. This relieved LB of the most complex
vehicles and established a venue for workers demanding more challenging tasks.
The move was supported by the union, which strongly had opposed the tightening
of control at LB. The plans for Volvo Trucks in Gothenburg called for an
expansion of LB’s capacity, combined with a step-by-step process whereby new
dock assembly shops would be broken in. Together, this amounted to 2 flexible
and dynamic structure, in both its product structure and work force demands.

Uddevalla

In a trial run, Roger Holtback, president of Volvo Car Corp., exchanged his usual
Saville Row suit for overalls and assembled a car all by himself at a new plant in
Uddevalla, Sweden. Holtback managed to drive off in the finished Volvo 740,
though it was by no means free of defects. . . . Still, this 1987 experiment reinforced
Volvo’s radical decision to mass-produce the midline 740 at Uddevalla without
using assembly lines,

With this story, Business Week (August 28, 1989) introduced the Uddevalla plant,
the third stage of the Volvo trajectory. When planning for the new plant started,
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there were few indications of this outcome. The initial idez was to make a
modernized version of the Kalmar plant. But neither corporate management nor
unions, which participated with full-time officials from the start, viewed thisas a
viable response ro the growing labor market problems. Project engineers with
experience in alternative production design in other Volvo companies (trucks and
buses) emphasized the inconsistencies of these earlier exercises and the importance
of developing a comprehensive and cohesive alternative. Further, the Japanese
revival of the assembly line, represented by the newly started Nissan operation in
the Unired Kingdom, was seen by both managers and unionists in the project as
neither desirable nor possible in Sweden. Altogether, these factors contributed to
an unusually creative planning process. The result was a radical production design
in which about ffty parallel tearas made complete cars. The flat plant otganization,
without any rraditional foremen, transferred important prerogatives and respon-
sibilities to the assembly teams. On a conventional assembly line, the jobs are
designed according to the requirement of making even use of the different assem-
bly stations (or balancing the line}; as a result, each work cycle consists of a
number of subdivided operations. By contrast, in whole-car assembly, the work
is coherent and the inner logic of the product is apparent. At Uddevalla, this
quality of transcendent production, in which worker reflection is not confined to
fragmented tasks but spans the whole production process, was reinforced by a
new assembly-oriented product analysis and information structure.

Uddevalla’s whole-car assembly is reminiscent of craft work in some respects,
which has enticed MIT researchers Womack, Jones, and Roos and others to label
jras “neocraft.” But the context is very different from any craft culture. Materials
are collected in individual kits in a largely automated process. Planning and
coordination are based on an advanced computerized information system. And a
number of technical aids have been developed to make small-scale assembly
efficient and at the same time ergonomically vastly superior to line asembly.
Furthermore, the holistic assembly and its upgraded intellectual quality support
a greater collaboration between assemblers, industrial engineers, designers, and
product engineers. In contrast to the static character of traditional craft work, the

* work organization thus has a dynamic potential.

When the plant started its operations in 1989, the overheated labor market
was a serious problem, making it impossible to select a work force suited for the
demanding tasks. The result was an unexpectedly high turnover. Initially, the
plant was much praised, but with a deepening recession, mass media quickly lost
inrerest in work improvement and started to criticize the plant sharply for its
lagging performance. A widely disseminated article in the New York Times (July
7, 1991) stated that “assembly lines are just more efficient.” In the same article,
James Womack from MIT declared that “Uddevalla is not in the ballpack. . ..
It’s not event in the outer parking lot of the stadium. Frankly, it’s a2 dead horse.”
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The denunciations galvanized the “dead horse” and in 1991 productivity rose
25 percent in less than nine months. Two principal problems confronted the
plant at this time. One was Volvo's plummeting sales, which created a substantial
excess capacity in its assembly plants. In relation to volume, Volvo had a scattered
and expensive production structure (in 1990, its five so-called volume plants,
three Swedish, one Belgian, and one Canadian, produced only 255,000 cars in
all). Many worried that without a substantial improvement in the market this
structure would lead to a Darwinian struggle between the Swedish plants. The
other problem was the public attitude adopted by corporate management vis-2-
vis the innovative process it had initiated ar Uddevalla. Deeply divided in its
assessment of the concept, management did not develop an integrative strategy
that could exploit its unique potentials. The plant had been conceived as a “noble
experiment in humanistic manufacturing.” In recessionary times, this was not
necessatily an advantage.

Economic Performance of New Assembly Systems

The economic performance of the Swedish assembly systems has been widely
disputed. Here, I will draw together evidence from bus, truck, and car preduction.
According to Womack, Jones, and Roos {1990), any atrempt to replace the
established short-cycle line systems with integrated assembly in long working
cycles represents a “craft nostalgia” that is doomed to be a dismal failure. The
authors’ empirical studies are squarely confined to car production, but they assert
thar their conclusions hold true for all automotive production. My study of the
Swedish heavy-bus manufacturers Volvo and Scania, ranked number one and
three respectively in Europe, provides a different picture. In these cases, the
insurmountable problems in line assembly were successfully solved by adopting
whar the MIT authors so misleadingly refer o as “craft principles.” As early as
1979, two years after its start, Boras had reduced assembly hours per chassis by
20 percent compared with the previous line assembly. In the 1980s, the plant
maintained high productivity combined with superior quality. This was increas-
ingly achieved by building right from the beginning. Adjustment rimes fell despite
the rapidly growing complexity of assembly. During the 1980s, the plant also
pursued an intensive policy of capital rationalization, reducing the lead times of
vital components significantly.

Within Volvo Trucks, the less radical “LB compromise” worked well during
most of the 1980s. The plant achieved higher productivity, had less capital tied
up in inventory, reduced sensitivity to disturbances, and had a much greater
capacity to produce customized vehicles than did Volvo Truck’s traditional line
plant in Gothenburg. At the end of the 1980s, LB grew less efficient, mainly
because of an overwhelming increase in product variation. A new dock assembly
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was started to take care of the most complex chassis. It reached full production
speed in less than one year, and its assembly hours per chassis were actually lower
than calculated. The results during 1990 included high delivery precision, rapidly
rising quality, and an impressive capacity to build complete ready-to-buy vehicles.
To make the products more easy to manufacture, the integrated assembly facili-
tated close cooperation with design and product engineering,

Volvo also used dock assembly in its cabin plant in Umes, which supplied all
the company’s European plants. Starting with the most heavily equipped cabins,
the resules were clearly positive, especially for flexibility and capacity to utilize
worker skills. As a consequence, this form of assembly expanded to comprise 40
percent of the total output (thirty-three thousand cabins in 1988).

Volvo Kalmar had some disappointing years after its start in 1974 but then
surpassed the productivity of TC in Gothenburg with a vengeance. In 1987, the
last years both plants built the same basic model, Kalmar budgeted 25 percent
fewer assembly hours per car than TC did. In 1991, the plant set a new quality
record by building the best cars in the history of Volvo, a feat that was repeated
in 1992. Yer it was not able to reach the productiviry level of Ghent, which had
made remarkable improvements during the 1980s. There were two main reasons
for this failure. One was the considerably lower personnel stability at Kalmar (an
effect of the different labor market situation and social legislation in Sweden
compared with Belgium). Another reason was that Kalmar exercised less control
aver its vital components. As a pure final-assembly plant, Kalmar got its car bodies
from Gothenburg. Ghent produced its own, applying a much stricter quality
control than Volvo Gothenburg in this process. Ghent also pursued a more
exacting quality policy toward its suppliers, including Volve’s Swedish engine
operatios, than the assembly plants in Sweden.

During the 1980s, integrated manual assembly was successfully applied in the
manufactute of commercial vehicles for highly differentiated markets, such as
heavy buses, complex truck cabs, and heavily equipped truck chassis. Most of
these cases represented relatively small-scale production with a simple technolog-
ical structure. Uddevalla introduced this principle of complete assembly on a large
- scale for car manufacture, which required a set of new support systems, such as
materials handling and information systems.

In the first full year of production, 1990, the plant proved its capacity to be
flexible by making the transition from the 700 to the 900 series much more
smoothly than did Volvo’s other assembly plants. But an inexperienced and rather
unstable personnel and a fot of system “bugs” resulted in a painfully low produc-
tivity. Womack, Jones, and Roos (1990:102) assert that “the productivity of the
Uddevalla system is almost certain to be uncompetitive even with mass produic-
tion, much Jess lean production.”

During 1991, however, the personnel situation stabilized markedly. Turnover
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fell from 15 to less than 5 percent, and the average skill level rose significantly. In
this year Uddevalla reached the same productivity as TC—and boasted higher
quality. Uddevalla had proven that indeed it could match a traditional mass-
production plant. Absenteeism remained relatively high, though (abour 10 per-
cent), which in part was attributable to the large proportion of female workers—
40 percent. (On average, women were absent from work twice as often as men in
Swedish manufacturing industry.}

Nonetheless, the performance level at Uddevalla was far from that of Ghent.
To close that gap, the plant required much more expetience, includinga systematic
fine-tuning of its technology, quality-control procedures, and management sys-
tems. And, like Kalmar, it would also need to enforce more exacting standards on
its suppliers. Compared with the Japanese, Ghent’s productivity was also lagging.
For a Volvo plant, be it Ghent or Uddevalla, to match the Japanese performance,
the products had to be designed for as easy manufacture as the Japanese were, but
the Volvo cars were definitely not. Equally important, the supplier system had to
be of the same excellent quality as the world-leading Japanese components in-
dustry. Without these basic conditions, Uddevalla could aspire to become a first-
class European plant, but it could certainly not reach world-class productivity.

Working Conditions on Assembly Lines versus
“Neocraft” Systems

A main result of the survey of working conditions, reported in chapters 10 and
11, was the importance of the production design and work content for workers’
satisfaction and well-being. From the lines of TC, the study in 1986 reported
massive dissatisfaction. An overwhelming majority, 80 percent, perceived their
work to be monotonous and degrading, and one-third felt distaste at the thought
of the job every morning or several times a week. Another reason for the discontent
was the heavy physical strains. The widespread feelings of botredom and impov-
erished work content existed in spite of extensive job rotation. The rotation
ameliorated some of the physical strains, but it did not change the overall percep-
tion of the work as dull, dreary, and degrading.

The same broad pattern of dissatisfaction had been observed in studies per-
formed four years earlier, when the visible expression of discontent—the labor
turnover—had been only half that in 1986. This testifies to the consistency
of worker resentment toward line work and to the risk of using high personxel
stability as a measure of job satisfaction.

Another important finding of the assembly survey was that all the plants workers
with monotonous jobs in all age groups and ar all educational levels expressed a
strong desire for more variety and better development prospects. According 1o a
notion often propagated by management, a majority of workers prefer and are
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quite happy to perform monotonous work. This view is obviously not shared by
the workers themselves.

What happens when short-cycle line jobs are replaced with integrated assembly,
consisting of work cycles extending to several hours? Does this significantly
improve the quality of the working conditions? Womack, Jones, and Roos
“strongly disagree” that a system of the Uddevalla type provides “a working
environment that is much more humane” and argue instead that “simply bolting
and screwing together a large number of parts in a long cycle rather than a small
number in a short cycle is 2 very limited version of job enrichment” (1990:101).
No studies are quoted to support their defense of short-cycle line work.

The five-plant comparison of working conditions reported in chapter 11 shows,
however, that the content of basic production tasks is of decisive importance for
workers. The results are clear-cut. The further from traditional line assembly a
plant moves, the better the outcomes in terms of variation, prospects for personal
growth, the taking of responsibility, and the opportunity to use one’s skills. TC
consistently had the lowest values, followed by TUN, while the bus factories,
where teams were responsible for the assembly of complete vehicles, consistently
had the highest scores. At Bords, for example, not a single person thought the
work was very monotonous versus the majority at TC.

Moreover, the share of assemblers suffering from physical strains and severe
fatigue after work, problems that were never mentioned in The Machine That
Changed the World, was lowest in the plant with the longest work cycles. And,
also contrary to the argument of Womack, Jones, and Roos, in all the subdi-
vided and fragmented assembly systems, workers displayed a strong desire for
integrated work, very often framed as a desire to work in groups responsible
for building complete objects (engines, trucks, cars, or buses). To quote an
assernbler at the LB plant: “You ought to work with the same vehicle from
start to finish. There should be ten guys who build it from start to finish,
including test driving—in other words, build 100 percent of the vehicle. It's
important to get away from the monotonous assembly work that wears out
both your body and your soul.”

The positive potential of integrated production can be limired and in some
cases directly counteracted by strategies aimed at the maximum extraction of
performance. Bords was a clear case of such a discrepancy. A considerable enrich-
ment of the work content was accompanied by exacting performance demands.
The Bor3s assemblers were strongly positive when evaluating the work content,
compared with their counterparts in traditional assembly plants. At the same time,
the heavy performance demands meant that the time pressure at Boris was
considered rougher than at other factories.

Taken rogether, the investigations showed the great potential in abandoning
fragmented line assembly in favor of holistic, long-cycle assembly. From the
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workers” point of view, this implied much more than just increasing the number
of parts to be screwed or bolted: it enhanced functional understanding and the
sense of purpose and meaning, it created possibilities to vary the work pace and
the working positions, and it increased their opportunities for social cooperation
and interaction. Even when cycle times were as long as several hours, further
expansion yielded positive results since such a lengthening made it possible to
switch from subdivided to complete assembly and from 2 work organization
divided into stations (with constant rebalancings) to very flexible and resistant
forms of work.

My investigations also showed that organizational design significantly affects
the character of daily work. In cases of highly developed team organization,
the direct influence exercised by a majority of the workers was much greater
than under traditional organizational forms. Claims of mere influence and par-
ticipation also markedly increased. Together, the results indicate the grear po-
tential for developing assembly work by means of both organizational and
technical redesign.

According to Womack, Jones, and Roos (1990:102}, lean production offers
“creative problem-solving,” while “neocraft” long work cycles present only the
meager prospect of satisfaction from “reworking and adjusting every little part so
that it fits properly” {an activity that is completely unnecessary in lean production).
This is a doubly flawed argument. First, it glosses over the fact that the basic tasks
on lean lines do not require problem solving but the execution of standardized
tasks in an intense tempo. Second, integrated assembly with long work cycles
does not require more fitting as opposed to problem solving. On the contrary,
when properly organized and supported by a comumitted management, integrated
assembly creates opportunities for vastly extended problem solving, by enhancing
the intellectual quality of the work and the transcendent reflection of the workers,
which are not confined to the continuous improvement (“kaizening”) of frag-
mented suboperations.

Renaissance of Holistic Assembly

The principle of complete assembly has a long history in the Swedish auto
industry. As early as the 1970s, Volvo and Saab began to experiment with the
assembly of complete objects in docks. None of these experiments outlasted the
decade, however. At Volvo Skivde, the complete assembly of gasoline and diesel
engines was tested on a small scale in the mid-1970s, in the last years of the long
postwar boom. The results as far as the efficiency were good, but no changes in
the regular production system resulted. Problems in materials handling, among
other things, were deemed insoluble.

Dock assembly was also an important ingredient of Kalmar’s production design,
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but in a limited form: parallelized assembly in certain sections along the flow.
The assemblers in the “docks” could perform only a small part of the work on
the car, and sections based on line assembly came both before and after. It was
hard to carry on parallel assembly within the framework of the larger serial-control
system; it was discontinued, therefore, in the early 1980s. Partial dock assembly
was reintroduced at Kalmar at the close of the 1980s, but with a much more
efficient technical design.

TC also tested dock assembly of whole cars, in 1976-77. The technological
conditions were primitive, however, and labor and management could not agree
on criteria for setting wages and performance demands. During the short period
the experiment lasted, the level of efficiency was only half that of TC's assernbly
lines.

At Arendal, Volvo Cars introduced “genuine” dock assembly in 1974 on a
somewhat larger scale. The results were excellent in the first years, and Volvo
Buses” new factory in Boris took inspiration from Arendal. Despite these successes,
or because of them, Arendal met with entrenched resistance from the champions
of the established production paradigm. In a later phase, Arendal’s relative pro-
ductivity declined, and at the end of the 1970s it was also in the category of failed
attempts. At the same time, the Bords plant had considerable breaking-in problems
and was called sharply into question, as was the comparable workshop at Scania
in Katrineholnz.

Az the end of the 1970s, then, dock assembly was considered without a future
as a realistic alternative to the assembly line. It made a remarkable renaissance in
the mid-1980s, however. Bords and Katrineholm had by that time demonstrated
they could maintain, with their long-cycle fnal assembly, high quality, produc-
tivity, and flexibility in the face of powerful swings in both production and
personnel. Volvo Trucks’ plant in Umed also arrained good results in the dock
assembly of heavy cabs.

At the same time, the seemingly reliable and efficient compromise between
serial and parallel assembly forming the basis for TC’s modernization plan
proved in practice difficult to master. As illustrated by the MAX workshop,
‘this compremise led to both expensive and complicated systems for transport-
ing, buffering, and sequencing assembly objects. With this in the background,
the Uddevalla project came, after some agonizing, to choose a whole-car con-
cept. In contrast to the experiments of the 1970s, however, Uddevalla applied
the whole-car principle in its full form. With the support of Volvo’s top man-
agement, a wholehearted effort was made to develop the prerequisites—ma-
terials handling, advanced occupational training, assembly technology, and so
on—for integrated assembly on a much larger scale than before. At the close
of the 1980s, moreover, renewed efforts were made to develop dock assembly
design at Volvo Trucks.
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Matching New Production Systems with New Products

For decades, the development of technical equipment, work methods, produc-
tion control, and logistics in the auto industry has been based on the model of
the asserably line. {Compare the totally dominant role of the Ot cycle engine
as the basic concept in the development of engines in the last one hundred years.)
This stable mono-paradigmatic regime has entailed a number of advantages in
economic scale, including the following: First, new vehicles are prepared and
adapted for production on the basis of a single concept. The same is true for all
subsequent changes within a model series. Second, similar equipment can be
acquired for all the factories in a company. Since the basic concept is the same
for the entire industry, there is also a rich offering of standard technology. And
third, the sharing of experiences between different units is facilirated, since ali the
plants of a company have the same basic design. In short, the assembly line has
been and is an exceedingly large-scale and thorough application of Taylor’s “one-
best-way” principle.

The Japanese car companies have been the most consistent in standardizing
their production system. They have been scrupulous, throughout their interna-
tional expansion, in applying exactly the same production design, management
methods, organization, and supplier system to all their transplants, whether Toy-
ota NUMMI, or Honda Alliston.}?

Since 1974, Volvo Cars has embarked on another road, from standardization
to multiplicity. The first step was taken when the Kalmar plant began to depart
from the dominant model of assembly. From the standpoint of encouraging
innovations in production organization, this was very important. The new solu-
tion entailed added long-term costs for industrial engineering and product prep-
aration, however, since it was not possible to duplicate the methods used 2t TC.
The production function was therefore subjected to a “penalry fee.” The intention
was for the other plants to shift to the same concept as well. The American
operation planned for Chesapeake in the mid-1970s, was to be built according
to the model of Kalmar. This project was shelved, however. Instead, the main
issue for Kalmar in the crisis years of the late 1970s was to demonstrate its
economic viability. The divergence of production concepts at Volvo was to last.

In 1985, Volvo’s production executives saw the possibility of recreating uni-
formity in assembly by means of a companywide application of a central produc-
tion strategy: P 90. P 90 was based on Kalmar’s assembly design, complemented
with mechanization in specific areas. The objective was for all the plants, including
TC and Ghent, to reorganize their production systems in this direction. In this
way, the company would have restored uniformity and eliminated the penalty fee
in good time before introducing the next car generation.

Unfortunately, this attempt at centrally implementing a factory model from
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the 1970s was not at all equal to the accumulated reeds for innovation. Instead,
Volvo Cars’ assembly plants—Ghent, T'C, Kalmar, and Uddevalla—each devel-
oped in its own direction. This multiplicity triggered considerable creativiry, but
in the contest with “monolithic” competitors, it entailed 2 marked increase in the
penalry fee already brought by Kalmar.

For production management, it was a strategic task to begin a process of
convergence. The Uddevalla concept, however, was so revolutionary that it could
not provide the basis for a2 new strategy without first being tested for a longer
period, especially since the Ghent plant had succeeded in improving the efficiency
of its line-based manufacturing during the 1980s, selectively picking up Japanese
methods, such as total productive maintenance.

In short, despire the great value for the company of having 2 common strategy,
the gap between the different production concepts within Volvo has widened i
the face of the challenges of the 1990s. This llustrates well the difficulties of
radically shifting production paradigms in an established international mass-
production industry.

For Volvo Trucks the situation was different. This division also had a composite
production strategy, characterized by the plurality of assembly concepts within
its European operations. But at Volvo Trucks, with its much more decentralized
and less technology-intensive production, management perceived this strategy not
as a problem but as an asset. It considered the composite production strategy well
suited borh to the diversified product structure and to divergent labor market
demands. In Belgium, with its abundance of disciplined workers and strongly
wraditional industrial culture, Volvo Trucks continued to use the assembly line
for cost-effective manufacturing of a simpler product mix. In Sweden, with its
more demanding, less well disciplined, but also more change-oriented labor force,
Volvo invested in flexible and holistic forms of production for complex and
customized manufacturing. Both the LB plant and the dock assembly operations
were expanded to create a flexible and adaptable production structure.

Limits of Organizational Choice

A common notion, since the publication of the famous work Organizational
Choice, by E. Trist et al. (1963), is that work organization can be “chosen” and
shaped independently of technological conditions and the character of the work
process.” This view can easily find support in studies with 2 short time horizon,
such as cross-sectional studies or case studies of workplaces over a few years,

The case studies presented in this book had a time perspective of eight to ten
years, embracing periods of both expansion and contraction, unemployment, and
overly full employment. They demonstrate the strong interplay and mutual in-
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terdependence berween organizational development and the technical design of
production. Other studies carried out at the Royal Institute of Technology in
Stockholm have also indicated that over the long term there is a close connection
berween technical design, working conditions, and possible ways of organizing
work (see, for example, Bengtsson et al. 1991). These results provide reason to
qualify the notion of organizational choice in other manufacturing industries as
well.

To overstate the point slightly, it is difficult to “choose” a Taylorist organization
for certain types of work, while it is hard to avoid so doing for others. In chemical
process industries with nonstandardized jobs and demands for immediate and
accurate operator reactions and close cooperation, the operators cannot be divided
hierarchically without impairing the efficiency of the process. The shift team is a
social collective of such significance for production that administrative interven-
tions and transfers are hazardous. A highly fragmented type of organization is
simply inadequate for such work. The prevalence of non-Taylorized work orga-
nizations in such processes need not, then, be the expression of a conscious
organizational “choice.” It may rather be 2 more or less enlightened adaptation
to the special demands of the production process.

At the same tinge, there are jobs in which Taylorist forms of organization tend
constantly to reappear. For example, there are serictly standardized and restricted
jobs in which, in theory, there is a choice concerning the level at which to arrange
coordination. The restrictive character of the work and the absence of stable
conditions for group interaction make it very difficult in practice, however, to
find an enduring alternative to hierarchical management and control of such
work. Consequently, most attempts at developing and maintaining decentralized
forms of group work within existing line systems have failed. Both TC and Saab
Trollhirtan employed this strategy in the mid-1980s, without lasting results. The
work content was too limited, the autonomy too restricted, the basis for cooper-
ation too fragile, and the labor turnover too high to allow room for genuine
vertical integration within the organization.

Similatly, it has proved difficult to construct new forms of organization based
on integrated positions {combining production and maintenance, for instance)
in those areas of body manufacturing in which the work has remained especially
repetitive and machine paced. For this type of process, it is in advances in the
level of technology that solid organizational innovations have become possible.
Thus, a genuine basis for qualitative organizational development exists only on
advanced lines, in which the larger part of materials handling has been automated.
In assembly, in which automation has not been possible, repetitive and restricred
work must be overcome by other means— parallelization and complere assem-
bly—-if a new organizational culture is to be consolidated.
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Assignment of Prerogatives and Organizational Policy

Process industries, such as oil refining or chemical processing, and the assembly
line represent the polar extremes of work organization. Between these two ex-
tremes are a series of jobs in which both Taylorized and non-Taylorized forms of
work are possible over the long term. These jobs are characterized by a sufficient
work content and degree of autonomy for successful decentralization of decision
making and responsibility to be possible. Coordination and planning are not,
however, directly tied to production work; they can be detached and lodged in
special levels of the organization. The distribution of prerogatives is therefore to
a high degree a matter of organizational policy.

Advancernent on the x-axis in my model, representing the expansion of work
content and responsibility in direct production, creates the potential for vertical
integration; other forms of organization, however, are also possible. Two examples
reviewed above are Scania ar Katrineholm and Volvo at Bords. At the former,
each chassis flow was organized as a work team with responsibility for balancing
and the assignment of tasks; a similar model was applied at Bords. The leeway of
the worker collective was limited, however. The further decentralization of re-
sponsibilities and prerogatives to the team level had been an important topic of
discussion in both factories between the company and the union, but no lasting
agreement had been reached. The company and union at Bords had negotiated a
number of times over vertical delegation and an altered wage system, but without
result. Already achieved results functioned as 2 brake on continued development
{especially since there was the potential for the overall system of managerial control
to become endangered).

Team Autonomy

This leads to two other important questions regarding organizational devel-
opment in manual mass production: How should the intensity of work be regu-
lated? And who benefits from new methods invented by the workers? The
managerial perspective in Swedish companies has been split on these points: on
the one hand, managers have an interest in delegating responsibility for such tasks
as quality control, group balancing, and job assignment; on the other, they are
wary of abandoning the traditional hierarchy, with the control over work intensity
and individual performance it makes possible. The Metal Workers’ Union has
strongly commirted itself, both locally and centrally, o achieving a team-based
organization with maximum decentralization and self-management.

In contrast to the “team concept” prevalent in Japanized British and American
auto plants, the Swedish model of teamwork is a compromise berween different
social interests; the degree of team autonomy has consequently varied, according
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1o the state of production, the managerial policy, the labor situation, and other
factors affecting the local balance of forces. A critical question has concerned the
position of group leader: Should it be permanent, with the occupant appointed
by the foreman? Or should the work team itself select the representative and
‘thereby shift the position among competent team members? This problem has
constantly recurred. The union clubs have strongly supported the latter procedure,
management the former.

The LB plant rotated group representatives. This entailed a clear shift in the
i balance of power to the advantage of the assemblers. The same principle was
originally going to be applied at Bords, but the position of coordinator soon
became permanent and the company tried to strengthen it as 2 link in the chain
of command. Both assemblers and coordinators, however, still considered the
coordinator first and foremost a member of the team; this made the role 2
contradictory one,

During organizational negotiations at Volvo Trucks’ plant in Umed in: the mid-
1980s, these differences of perspective found expression in a struggle over the
titles given to different positions. The company favored “leading hand”; the union
B wanted a “group representative.” The resulting compromise was “coach.”

E. Uddevalla’s assembly concept aimed at far-reaching decentralization, including
E._. the abolition of traditional first-line management. The group representative was
k chosen by the team itself. The position rotated among competent members, buc

. during the difficult breaking-in phase, management attempted to limit the rota-
tion to ensure continuity and competence. More consistently than other plants,
Uddevalla tried to design the process as true team production, matched to the
organizational concept of team working. The factory therefore amounts to a test
' of the leeway for autonomous group work and of how far technical control and
hierarchical supervision can be eliminated in 2 manual assembly system with
k. exacring performance demands.

Strengths and Shortcomings of the
“Japanese Machine”

 Duuing the 1980s, the fight berween the world’s car makers was played out in
' the United Stares, and the victors were the Japanese. They captured 25 percent
[ of the market and established considerable local production. The Europeans
£ initially enjoyed grear success but were then pushed back; they failed to mainain
. their American production and lost market share.
. The great battle of the 1990s will be in Europe, which has become the world’s
¥ largest market for cars. In 1985, sales in Europe and the United States were
+ roughly the same. The difference has become considerable since then: in 1989,
i 10 million cars were sold in the United States, compared with 13.4 million in
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Europe. The share of the Japanese companies was limited to 11 percent, but they
were fiercely determined to increase it, by building up considerable local produc-
tion {as in North America). Nissan came to Britain as early as 1984, Honda and
Toyota five years later. In the mid-1990s, their yearly European production is
expected to be about 500,000 cars; by 1998, it may well be | million (Fortune,
Jan. 29, 1990),

The German car makers were very successful during the 1980s. On the strength
of their engineering competence and advance design, Daimler-Benz and BMW
could set the world standard within the [uxury segment, without needing to worry
much abour costs. The customers paid. In the late 1980s, however, the Germans
became sensitive to their cost-effective Japanese competition, which starred ap-
plying its sophisticated mass-production principles to the luxury segments. Toy-
ota’s Lexus and Nissan'’s Infiniti, launched in the United States in 1989, quickly
outcompeted Daimler-Benz and BMW in the American market,

By 1990, the Japanese automotive sector had developed into a2 most formidable
industrial cluster, in a continuous process of upgrading, triggered by the intense
rivalry berween the competing firms on the large and sophisticated home market.
Int this process the auto fixms benefited from Japan's world-leading manufacturers
of materials and general inputs, such as steel and semiconductors. They purchased
their equipment from an outstanding machinery industry, where Japan was num-
ber one in such products as industrial robots, press dies, and bedy welding jigs.
‘They were supported by an immense number of specialized supplier fiems, several
of them gaining global technological leadership in their own right {the most
prominent being Nippondenso). Auto firms and suppliers alike benefited from
the long-term commitment and perspectives of capital owners, management, and
employees.

The Machine Thar Changed the World must be acknowledged for the breadth
of its analysis of Japan’s comperitive strategies not only in manufacturing but in
the design process, the collaboration between car makers and suppliers, and
manufacturers’ dealings with customers. In many of these fields, the Japanese
automakers have developed new world standards. For the Western, and especially
* the European firms (including Volvo), it has become imperative to learn and 1o
learn thoroughly. One area targeted for increases in efficiency is producr design.
European GM figured on reducing development times to three years in the first
half of the 1990s, after previously having required five years. In the good years of
the 1980s, when Volvo Cars was the world’s most profitable automaker, the
company did little to make its product development more efficient or its lead
times shorter. Volvo clung to its Fordist tradition of infrequent model shifts to
achieve maximum economy of scale and did not perceive. the radically new
conditions brought about by the Japanese companies’ accelerated rate of inne-
vation. The car crisis at the start of the 1990s dramatically brought home the
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demands for greater efficiency and flexibility in product design, at Volvo as
elsewhere.

Another area in which the Japanese industry sets the example is its collaboration
with suppliers in long-term yet competitive relationships. Ford has developed a
comprehensive so-called Q1 program as the basis for systematic assessment of the
supplier firms” quality and delivery precision. (But reportedly Ford’s package is
nothing compared with the meticulous care with which Toyota is building its
European supplier network.)

In their personnel management, Western auto firms, following the Japanese,
are emphasizing the need for flexibility and more integrated approaches, for
example, amalgamating production tasks with quality-control assignments. They
are less active in pursuing other changes, such as enhancing job security and
eliminating blue-collar and white-collar segregation, which in the Japanese case
is closely linked to the potential for flexibility. As has been repeatedly emphasized
in this book, a distinctive feature of Japanese manufacturing is the shop-floor
focus, the meticulous attention to detail, and the striving for perfection. This has
given birth to elaborate quality-control procedures, the continuous reduction of
inventories to reveal imbalances and slack, and the never-ending &aizen activities.

These practices constitute a deeply ambiguous package, however. Some parts
are irrefutable contributions, such as the dramatic reduction of set-up times {from
several hours to a few minutes in the press shops), the integrated quality-control
approach, and the widespread application of staristical analysis to discover and
analyze deviations before they become errors. But other parts of the package, such
as the drive for unconditional JIT control, are closely linked to the regressive
working conditions in the Japanese system, including the widespread fragmen-
tation and intense machine pacing of human tasks; the rigid demands o fulfill
production quotas in all parts of the tightly coupled system, which require un-
conditional employee flexibility, including a willingness to work overtime on very
short notice; the close surveillance of the individual and excessive regimentation
of the workplace; and the failure to adapt the working environment, ergonomic
conditions, and work pace to long-term human requirements.

In sum, the Japanese production systemn has made several important contri-
butions, but it is simply not a global “best practice,” as Womack, Jones, and Roos
{1990} claim. The shortcomings are increasingly debated in Japan, where the
acute labor shortage triggered higher demands ar the end of the 1980s and in the
early 1990s. Japanese companies actually had a much harder time recruiting
workers in Japan than in the United States or Britain. Among Japanese youth,
jobs in auto manufacturing got a bad reputation, as “san kei jobs,” or 3 K—

kitsui, kitanai, kiken {*hard, dirty, and dangerous”).” One of the strategies em-
ployed by the companies to cope with this problem was to reduce their need for
personnel by means of mechanization. In 1990, they declared thar they planned
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to invest massively in modernizing production facilities and raising the rate of
automation. Nissan planned a 20 percent automation of final assembly by the
mid-1990s; Honda aimed even higher—at 30 percenc.® This strategy was favored
because of the access to cheap capital, the short lead times in product development,
the close connection between production and design, and the high degree of
standardization in manufacturing. The auto companies sought as well o increase
their attractiveness in the labor market by making large investments in staff
facilities, recreation centers, and so on.

The discontent with working conditions in the auto industry in Japan was not
confined to new entrants to the labor market but seemed to encompass 2 majority
of the regular employees. According to a large survey reported by JAW (the
national federation of the unions within the auto industry} in 1989, very few
employees would recommend to their children that they get jobs in the automobile
industry; of all respondents, 43 percent answered they would not, 43 percent
found the question difficult to answer, and only 4 percent gave 2 positive response,
The pattern was basically the same for all employee categories, but sales and
service staff were the most dissatisfied. {Reading the lyric description of the
Japanese sales organizations in The Machine That Changed the World, this certainly
comes as a surprise.)” The main reasons the production workers gave for their
reluctance to recommend the auto industry were that the wages were o0 low for
such hard work, there was too much overtime and holiday work and too much
shift work and night work, and the work was too intensive (JAW 1989:29),

These results were supported by a workplace survey published in 1991. Two-
thirds or more of the production workers in the auto industry reported too tight
staffing, too much work, too much overtime, and too many difficulties to take
paid holidays. Sixty-seven percent were not satisfied with their working environ-
ments, 62 percent regarded their work as excessively routine, and 72 percent did
not think the company paid enough attention to human resource development.

As a result of these surveys, JAW started to campaign for goals such as shorter
working hours; a prolongation of the model change time from four to six years;
a reexamination of the JIT system {which in Japan is seen as a major source of
* traffic congestion); the adaptation of machines to people instead of people to
machines, which is the case in the Toyota system; the integration of routine and
segmented jobs; and the redesign of production lines to make them possible
workplaces for elderly and female workers.

The motto of a Toyota plant opened in 1991 was “factory friendly to workers.”
Womack, Jones, and Roos emphasize the efficient space utilization of Japanese
plants as one of their important advantages. In this new plant, however, space per
worker was deliberately increased to create an improved work environment, The
JIT pricciple of zero stocks was modified, and the plant distinguished berween
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two types of waste (muda), unnecessary waste and waste that was considered
necessary to provide human working conditions. Further, Toyota experimented
with new work schedules to reduce overtime. At the same time, the organization
was changed to creare a more flexible and less hierarchical structure (Nomura
1992).

Many of the demands raised in the Japanese debate are strikingly sitnilas to the
goals of Sweden’s work reforms and, more generally, to the European human-
centered concepr of work.® They emphasize the position put forward here that
lean production should not be adopred lock, stock, and barrel.

Toward Postlean Production

Sweden’s Accomplishments in Perspective

The dynamics of Japanese car production have been fueled by the ferce do-
mestic competition in Japan’s home market and by its strong and rising currency.
In contrast, Swedish firms have encountered a uniquely demanding labor market.
They have also been influenced by Sweden’s less hierarchical culture and more
deeply embedded democratic and egalitarian values. Thus, Sweden’s contribution
to the renewal of work organization and job design have occurred in areas in
which Japanese management has never focused. Four contributions are especially
noteworthy.

1. The integration of subdivided and monotonous mass-production work ro
more dignified and holistic tasks. The Swedish assembly trajectory has demon-
strated that alternatives to repetitive and confined work structures are indeed
possible. They are technically feasible, compatible with varied market demands,
and socially highly desirable, in thar they result in qualitative improvements in
the working conditions, reducing physical work loads as well as mental stress.

2. The broad development of the physical work environment, especially the
ergonomic aspects of manual workplaces, with the purpose of combatting repet-
itive strain injuries. At Uddevalla, this effort was explicitly related to the high
proportion of female workers (40 percent) and the need for a comprehensive
adapration of tools and methods to human differences, recognizing that workers
are not standard packages of the same size and with the same strength.

3. The efforts to make work systems less rigidly coupled and more adaprable
to meeting diverse human needs. This too can be interpreted as a response to
Sweden’s advanced labor market, in which there was virtually no unemployment,
high labor force participation, and a high share of women workers. The auro firms
were not able to target an elite male work force, and they had to acknowledge
that employees have important obligations outside work. Consequently, a detmand
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for total commitment Japanese style was neither possible nor desirable. Forms of
production control that permanently rely on overtime for smooth functioning
were out of reach for all large firms.

4. The high degree of involvement of unions in decision making and planning
processes as independent partners with legitimate interests of their own. In con-
trast to the case in Japan, unions in Sweden had a strong workplace presence yet
were integrated into national industrywide unions. The involvement of unions as
independent partners sometimes caused controversies and complications, but it
also enabled them to articulate complex social demands thar Japanese enterprise
unions found very difficult to do. When JAW adopred a more assertive and
reformative stance, it had no means of getting the enterprise unions to pursue
this policy since they were locked into the system of company competition.

Sweden’s contributions have been marked by a distinctive shop-floor focus.
Unfortunately, this did not include a consistent devotion to an increase in pro-
ductivity, An important reason for this failure was the government policy of
currency depreciations, which relaxed the profit squeeze on companies—quite
the opposite of the situation in Japan, where the rising yen forced firms to upgrade
even faster than before.

Creating a Synthesis

Many elements of the Japanese and Swedish trajectories could be combined.
The introduction of “Japanese” forms of product development, with close col-
laboration between design and manufacturing (but without the excessive overtime
so characteristic of the Japanese automakers) would strengthen and support the
Swedish assembly concept, push integration further, and add to its intellecrual
qualities. The same is true of the Japanese firms’ long-term and closely collabo-
rative relations with their suppliers. But what about the Japanese preoccupation
with standardization and procedures? This seems to be squarely incompatible
with the emphasis on autonomy, freedom, and worker discretion heralded in
human-centered production. In fact, the Swedish long-cycle assembly systems
would benefit from much more attention to details, order, and discipline {con-
cerning tools and quality-control procedures, for example) and from more systerm-
atic efforts to develop reliable standards for critical operations. Such efforts would
help lagging teams, facilitate the training of new employees, and make it possible
for qualified teams to concentrate on solving more complex problems and devel-
oping their methods. {Of course, complete standardization and proceduralization
of the Toyota type, with “programmed worksheets” prescribing body postures
and movements would not be compatible with the helistic work concepr.} An
analogy with sailing is apt here. Good crews maintain meticulous standards and
discipline concerning their sails, sheets, and halyards, their ropes and tools, and
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their nautical instruments and safety equipment so thart they may concentrate on
the creative parts of the adventure, respond to unpredictable events, and deal with
emergencies promptly. In the same vein, skilled work requires good procedures
and standards. This has too often been overlooked in Sweden.

Recognizing the Options

Other features of the two approaches are difficult or impossible to reconcile.
Firms have a choice between measuring their efficiency strictly in worker hours
and considering the societal and human consequences of different manufacturing
strategies in developing their goals for efficiency; berween flexibility as a2 “one-
way street,” unilaterally demanding that employees conform to company needs,
and the flexible design of manufacturing, to respond to employee needs; and
between continuing the tradition of fragmentation and centralized control and
reorienting one’s view of work as capable of enhancing autonomy.

The options are there. Firms have choices concerning their work organization
and their production design. Further, their decisions have important implications
for the future quality of working and social life. To make these choices, however,
it is essenrial to know the alternatives and not to simplify the problem. No one
practice is suitable for all firms or all workers.

It is mandatory that unions become much more active, critical, and competent
in choosing production strategies. This does not apply only to the United States,
where the UAW at the national level neither rook on lean production as a concept
nor supported union locals facing it as a practice. This applies also in Europe,
especially in Germany, where unions have been lulled into a false sense of security
because of the successes of the auto industry in the 1980s. Lean production is
now approaching on the fringes—in the United States, firms used the “southern
strategy” to weaken unions; on the European continent, they play the “eastern
card.” In 1991 in Eisenach, in eastern Germany, where the Wartburg car was
once produced, GM planned a “transplant” explicitly modeled on its Japanese
joint ventures in North America, CAMI and NUMML. Similarly, VW has tried
to implement full-fledged lean production in its East German plant in Mosel
where the well-known Trabis used to be manufactured (Jitrgens et al.). Unions
have the option of simply acquiescing to this managerial push or conducting
analyses of their own and devising strategies for the selective synthesis of both
lean and human-centered pracrices.

High unemployment, large income inequalities, deficient social protection,
and low labor standards facilitate the adoption of the regressive features of lean
production that are causing so much dissatisfaction in Japan. Advanced labor
market policies, solid social security, and regulation of the work environment
raise costs in the short term. In the long run, however, if fitms, financiers, and
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management are committed to their industry, such selective disadvantages will
stimulate innovation, upgrading, and sustainable competitive positions. To main-
tain the advanced social demands that are the basis for human-centered produc-
tion, governments must play an importantrole. 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.

R

Notes

Chapter 1

1. Volvo's acquisition of British Leyland was greeted by high expectations among the work force.
Unfortunately, Volvo chose a very 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

I, in thisinnovative approach. In Belgium, which isa 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

- mirrored 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.

“* Tagslin and Agren (1987) found clear evidence of such a process in the case of Whire, a truck

company bought by Volvo in 1981. Other Swedish corporations have a pronounced policy of

.- “adopring 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 instirutions in the development of manufacturing
practice and industrial relations, see, for example, Lane 1989.
6. Jiirgens, Dohse, and Malsch 1989 is the principal report on this project.

Chapter 2

1. Europe’s technologically most eminent auto company, Daimlet-Benz, came well after Honda.

! - The greatest innovative activity among European companies, measured in this manner, was shown

by the German manufacturer Bosch-—“the technological powerhouse of the European motor
industry” (Jones 1988:5).
2. This is according to Clark et al., Product Development in the World Auto Industry, refetred to

- in Jones 1990:12. See also Clark and Fujimoto 1990.
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3. This account of workers” prewar program and postwar struggles in Japan is based largely on
Gorden 1998, which in compressed form presents the main argument of Gordon 1985.

4. A painstaking account of this conflict is in Cusumano 1985. He documents the strategic
significance of the conflict and the coordinated strategy of the employers. The other aute compa-
nies—Toyota, for instance (where management had already asserted its standing in 1950 with the
dismissal of two thousand workezs)—supported Nissan wholeheartedly.

5. A national autoworkers’ union was eventually organized, as 2 kind of umbrella organization.
The national body did not wield any effective policy-making capacity, however, and could not
change the competitive relations berween the enterprise unions thar were working in close cooper-
ation with theiz respective managements.

6. Ohno began at Toyota in 1943 and made his career in the production division before becoming
the CEQ in 1970.

7. A central role in Toyota's reduction of its set-up times was played by Shigeo Shingo, author
of The Teyota Production System and originator of the SMED concept (single minure exchange of
die).

8. The changes in the machine shops were one of the major causes of the unsuccessful Toyora
strike of 1950, after which two thousand men were dismissed.

9. Carl le Grand has emphasized the greas impottance of small companies in Japanese industry
(the transpore industry especially) and the great wage differentals between companies. See Le Grand
1985, especially page 34, for statistics on wage differensials at workplaces of varying sizes in Toyota
City.

10. Toyeta's production pyramid in the Jate 1970s, with its ten thousand companies, is described
in Le Grand 1985:22,

11. As in Germany, components suppliers accounted for the majority of the Japanese industry’s
technological innovations during the 1980s, as measured by the number of patents registered in the
United States, See Jones 1988,

12. In Toshiko Tsukaguchi’s and my investigation of Japanese production pyramids in 1984,
the wire harness and instrument maker Yazaki provided an example of such a structure. Accordingly,
fourteen hundred of twenty-one hundred employees at one of the company’s plants were women
employed part time (so-called paats}. Moreover, the company employed four thousand women
who worked at home assembling wire harnesses for a very low wage per unit. They enjoyed no
employment benefits.

13. “The protagonist of industrialization in suecessive histeric epochs has shified from the owner-
entrepreneur, to the corporate manager, t the production engineer, because the latter is the only
person with the technical knowledge to make imported technolegy work’ (Amsden 1990:26).

14. The description of the shokunoshikaku and savef systems is based largely on Endo 1991 and
Nomura 1990.

15. A detailed description of how this “individual guidance” worked at Toyota Auto Body may
be found in Cole 1979. Cole summarizes on page 171: “It is apparent from this detailed apparatus
of dara-collection and record-keeping that a cornetstone of company personnel policy is a very
_ indinidualized treatment of workers which involves the constant monitoring of individual plans and
the actions designed to shape and produce the desired outcomes. . .. It should be noted that the
only page the individual is allowed to see in this document is the fifth page [which lists the educational
plans for the year and the records of education received]. . . . Otherwise the document is open only
to management; union officials have no significant inpur or right of access.”

16. In addition to the (largely male} permanent full-time employees, there are other groups of
employees: part-time workers (paaro), seasonal workers (kikankd), employees of subcontractors
leased out to larger firms {nkesiks), and family members and self-employed at the smallest suppliers.
In the mid-1980s, the so-called part-time employees made up a good half of Japan’s 12 million
fermale wage earners. Their workday was often only slightly shorter than the normal day. The major
difference berween permanent full-time workers and the pauto workers was thac the latter were not
embraced by the maximal employment relationship. The company accepted that these workers had
other important duties (in the home), and so overtime and other “voluntary” efforts were not
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required of them to the same extent. In exchange, their economic and social compensation were far
below that enjoyed by permanens, full-time (male} employees: lower wages, inferior job security,
small or nonexistent career possibilities, 2 fraction of the regular bonus, and so on.

17. The werm lfetime employment is 2 misnomer because Japanese employees usually quit, more
or less voluntarily, before sixty years of age; they often must then tzke much lower-paying jobs—
az supplier firms, for example—since the severance pay does not suffice for a secure retirement.

18. The corresponding figure for the Federal Republic of Germany was at least 17 percent in the
mid-1980s, according to Deurschmann and Weber 1987:42; the rate in Swedish assemnbly plants
ranged from 25 to 30 percent in the lare 1980s.

19. The Japanese wage systems ate complicated and vary between companies. Toyota’s system
conrtained a group-based performance element and an individual evaluation as well {dene by the
foreman and his superior). Artitude and commitment weighed very heavily. Tokunagz (1984)
analyzes Toyota’s wage and rank-order systems; Nomura (1983) treats both Nissan and Toyota.

20. See, for example, Buraway {1979}, who discusses “output restrictions” a5 a theme in American
industria] sociology.

21. Compare Schonberger 1982:61: “In Japanese plants, the production pace itself (the pace per
hour] is not the most important thing. We have seen that it can be broken at any time by a stoppage
of the line. While the pace is not important, the daily production quota is, and if there is much
stopping and reworldng, the operators may have ro work longer in order o ensure thart the daily
quota is met.”

22. Worker times for the selected operations were z2bout nineteen hours for the Japanese factories
in Japan, twenty hours in the Japanese transplants, twenty-seven hours in the American-owned
plants, and thirty-six hours in the European-owned factories. The comparison between Japanese
plants in Japan and in North America was merhedologically simple since they manufacrure the
same products. The matter is more complicated when different companies and thereby products
with different designs ate compated {i.e., where productivity is affected by how well the products
are prepared for efficient production). Even when the Japanese companies’ robust, manufacturable
designs are accounted for, considerable differences in producrivity at the plant level remain.

23. For example; “Nummi’s application form requires workers 1o specify the number of days

i missed each year for the previous five years and give reasons for absence in excess of ten days per

year” {Patker and Slaughrer 1988:18}. ‘

24. One worker’s situation was described in the following way: “‘Brian Johnson scarcely dares to
stay home from work when he is sick. . . . He is absent so seldom that he does not even know what
compensation rules apply in the event of illness” {Dagens Nybeter, July 29, 1989).

25. See, for example, the article by regional director Bruce Lee, ““Worker Hatmony makes

L NUMMI Work,” New York Times, Dec. 25, 1988.

26. One must also distinguish, as in Sweden, between the time formally allocated to training
{e.g., because it is partly financed by public authorities) and the way this time is actually used. That

these can be very different is testified to by Mazda workers in the article “Tnjury, Training Woes

Hit New Mazda Plant,” Automotive News, Feb. 13, 1989. A subforeman says: “It was protocol to

. record more training hours than actual training. . . . The important thing was to get the bine time
g going.” Another injured worker tells how it was made dlear in the job interview that “no job here
¥ - takes more than z half-hour 1o learn.”

27. In MacDuffie's Ph.ID. thesis {1991), problem solving on the shop floor plays a central
theoretical role. There 15 2 lengthy discussion of the integration of conception and execution, of

b production and innovagien, and of the alleged holistic division of labor, which is supposed 1o
f characterize the transplants. Unfortunately, MacDuffie’s field study of problem-solving activities ac
- 2 Honda plant does not provide very substantive proof of comprehensive participation and tratning.
¥ The report from Honda is selective and anecdotal and stands out very unfavorably in comparison
§  to MacDuffie’s rigorous, systematic, and highly critical studies of two Ford and GM plants.

28. This applies as well to transplants with heavy investments in modern technology. Ar CAMI,

-which claimed in 1990 to have North America’s most modern body shop (with over four hundred
- robots), there were just eighry-five skilled tradespeople cut of a totd] of seveneen hundred employees.
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At Diamond Sear, the most automared transplant {(with over one hundred robots in assembly alone},
skilled tradespeople comprised a mere two hundred of the plant’s twenty-three hundred workers.

29. According to Cusumano (1985:309), Toyora insisted in its application of this system that
production quotas be met even when the line had been halted; the result was a strong social pressure
even on highly pressed workers not to signal red.

30. Cole continues: “The increased responsibility given to workers occurs in 2 context in which
management controls the training, the 2mount of job rotation, and the content of career patrerns.
This gives management enormous leverage in preventing the hardening of worker privilege.”

31. See, for example, “What Happened ro the American Dream?” Business Week, Aug. 19, 1991.
This article describes Troy and Linda, who both worked in the service sector. Togerher they earned
44 percent less, adjusted for inflation, than Troy’s father earned as a blue-collar worker ar the same
age.
32. This has been demonstrated in recent studies by Hiramoto (1991) and Sei (1991).

33. As yet, there are no solid studies comparing working conditions in the transplants with
American-owned auto planss, collating working hours (extent of overtime and how it is ordered),
work-related injuries, and so on. One hopes that American social researchers will not be satisfied
with the MIT’s authors’ sweeping assertions bur will confront this challenging issue.

ILR Press has fulfiled this request, 2t least in one important area, by publishing Richard Wo-
kutch’s important study {1992). Among Wokutch’s rich empirical marerial is a comparison between
Mazda’s Michigan plant and cotresponding American-owned operations. After 2 painstaking anal-
ysis of the facts and figures, Wokutch finds that repetitive traumas are considerably more frequent
at the Mazda plant (disguised as “Jidosha USA”). He summarizes {195): “The obvious conclusion
is that the stresses of the production system do indeed make soft-tissue disorders more of a problem
at Jidosha USA. The problems seem to go to the very core of the preduction system, which elicits
maximum efficiency from both workers and machinery. Although accidents must be avoided ar all
costs in this production system, slow-developing conditions such as CTDs are evidently viewed as
less of a threat. Pechaps it is reasoned that workets with conditions such as CTDs can be replaced
with only minimal disruption te productien.”

34. This tendency was reported by several Japanese specialists, such as Masami Nomura and
Masayashi Tkeda, at the symposium “Production Strategies and Industrial Relations in the Process
of Internationalization,” Sendai, Japan, Oct. 14-16, 1991,

Chapter 3

1. The companies’ foreign assembly plants are included in these figures. The Swedish figures
therefore include Volvo's operations in Belgium and Saab’s in Finland but not the production of
the Volvo 300 and 400 series in the Netherlands, since they were produced by a separate company,
70 percent of which was owned by the Durch state (Volvo Car By}

2. In contrast to table 3-1, Volve’s Dutch production is included. The justificarion is that the
preducts are developed as part of Volvo's product program, even though Volvo Cars in the Neth-
. erlands is independent from an ownership standpoint. In a tank ordering based on the totaf sales of
cars and trucks in 1989 (published in Business Week on Aptil 9, 1990}, Volvo came in twentieth
and Saab wwenty-hfth.

3. These disappoinunents, together with the practical difficulties of ataining the hoped-for
advantages of coordination and the structure’s unclear forms for decision making, provoked grave
doubts as to whether the deal was industrially justifiable and would last. See, for example, “Kom-
premisser och okdar styrning, Volvo och Renault—ett multinationellt missfoster” (Compromises
and Muddled Conrrol: A Multinational Monstrosiy), Affirsviriden, no. 9, 1990,

4. Volvo enterrained ambitiens of introducing its own drive txain, bur the idea mer with Licde
success since Americans are accustomed 1o choosing engines and the like from independent man-
ufacturers such as Cummins and Detroir Diesel, which have their own extensive service networks.

5. Scania’s CEQ Leif Osdling in the article “Nu vintar svira 4r, sedan kan dec lossna,” in
Affirsvirlden, no. 43, 1989.
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Chapter 4

1. The concept of cluster is used here in the same way as Michael Porter uses ir, to include not
only prime manufacturers but also supporting and related industries, suppliers of specialized inpurs
and equipment, and so on. Thus, the forest-related cluster encompasses timber, pulp, and paper
- producers as well as makers of machinery and chemicals plus downstream industries such as

. manufacturers of prefabricated houses and furninure. See Poster 1990:333-41 and Soivell, Zander,
and Porter 1991:59-119. :

2. This fundamental oversight in the established research on trade unions has been emphasized
by Roger Molin in a comprehensive but still unpublished study. The data on Merall’s organization
" come from Molin's study.

3. A summary in English of the 1985 report is presented in Rewarding Work (1987).

4, Kjellberg 1990 is an excelient analysis of the changing industrial relations system and employer
- strategies from the beginning of the century to 1990.

5. As a response, the government commissioned the National Commission on Productivity to
. investigate the causes of the stagnation and to make recommendations for policy changes. The
- comimittee initiated a number of studies and published its major reporr in 1991 {SOU 1991).

6. The birth of a child entitles the parents to eighteen months of leave from work, which they
can divide between them as they see fit. The national insurance office replaces the income shortfall
for twelve of these months; for the next three months, 2 minimum compensation of 60 crowns per
day is paid (1991); for the last three months, no compensation is paid.

7. On March 1, 1991, new rules on sickness insurance came into effect, which meant a deterio-
ration in benefits. According to these rules, an employee absent from wotk on account of illness
seceives 75 percent income replacement during the first three days of illness and 90 percent
replacement for the following days of absence. (The rules had eatlier prescribed 100 percent income
replacement from the first day.) In the first monchs following this change, the rate of absenteeism
on account of illness fell by 20 percent.

8. The two lines in question ace the two-year mechanical line (which includes vocational training
. for the engineering industry) and the experimental three-year industrial technical line. See Skolév-
erstyrelsen 1990: 47. A considerably greater number of students—more chan four icusand—
applied to enter the autornotive technical line, in the hope of finding work in auto repair shops and
such.

Y. These figures were provided by the admissions boards for the Sodereilje, Uddevalla, and
Gothenburg regions. The data for 1990 are preliminary.

10. The field work was commenced in 1983 with a questionnaire answered by 6,500 youth
berween sixteen and twenty-four years of age. Of these, 1,060 had had personal experience with
industrial work; 880 could be interviewed; 490 of these had stayed and 380 had left.

11. IVA symposium, “Successful Autemated Assembly Systems,” Stockholm, Sepr. 27, 1988.

12. The robotization of Swedish industry proceeded much more slowly during the 1980s than
had been foreseen ar the start of the decade. The robotics industry at that time had counted on 2
b growth rate of 30 percent per year. That would have meant 10,000 robots installed by 1990. Th_e

_ actual figute at the start of 1989 was 3,000. Just 292 robots wese instalied in 1988 (Vy sebnik
1989:12).

13. See Skanwze 1988 and the article “Flexibel automatiserad montering,” Verkstdderna, no. 11,

1988,
: 14. For example, ar Saab’s assembly plant in Trollhittan, the variant spread measured in time
" doubled from five to ten hours from 1982 to 1987, while production rose by 50 percent. At Volvo
Bus at Bords, the knowledge requirements for assembly workers increased during the 1980s by 10
percent pes year {measured in time}. At Volve LB, the production volume rose from 1985 to 1988
by about 15 percent, while the number of employees increased by 50 percent, on account of the
increasing complexity.
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Chapter 5

1. The statistical distribution of the time spread differed between experienced and inexperienced
workers, For experienced workers the actual cycle time was Weibull distributed; for the inexperienced
it was normally distributed.

2. Handling losses are understated because they are calculated according to the normal method,
without accounting for working ahead. The differences between Volvo and Saab depend on the
fact that Volvo has larger volumes, more facilities, and thereby a greater number of assembly flows
on which to distribute variants.

3. 1 refer here exclusively to assembly. The same rypes of production designs are relevant for
manual work in other production sections as well—in the body shops’ final polishing and welding
processes, for instance,

4. There are other technologically feasible possibilities—manual moving of the objects on air
cushions, for instance. [n that case, the handling losses are large in high-volume fows.

5. In his later book Arbeidervilkdr (1975), Gulowsen emphasizes, on a more general level, the
importance of trade unions for the development of worker influence and self-management.

6. The model was discussed in a series of seminars in the Swedish aute industry and proved o
have considerable heuristic value. :

Chapter 6

1. Note that this rare is not comparable to thar at Bords, since Katrineholm’s operations are
considerably more extensive {in body work, among other areas).

2. Since 1988, Leyland Bus has been & part of Volvo Buses, The studies of the Bords plant were
done in 1982 and 1987, before Leyland was acquired.

3. When a new vehicle came into production at Katrineholm, the designers had six months in
which to propose improvements. The suggestion system {for the assemblers) was not open during
this period; that is, workers were not entited to any rewards if they submitted suggestions. After
the six months, however, assemblers would get paid for changes thar facilitated assembly. This
systemn did not further cooperation in product preparation; naturally, the assemblers waited to make
suggestions until they were paid for them. I was told about this system In discussions with assemblers
and industrial engineers in 1988, in connection with the presentation of the results of the assembly
survey (see chap. 11).

Chapter 7

1. This sectien is based mainly on a study done in April-May 1985, when planning for the
Uddevallz plant had just begun (and the focus was on copying the Kalmar concept). The highly
positive official evaluation, Volvo/Kalmar Revisited (Agurén et al. 1985}, had come out in Swedish
the year before. Our analysis of the factory, of its working conditions in particular, was especially
critical zt this stage.

2. 8IFO had misinterpreted the replies. Fifty-seven percent were seeking work, not 94 percent
as SIFO reported.

3. In the Volvo car division, comparisons are made regularly of the assembiy plants in Sweden,
in Belgium (at Ghenr), and in Canada (at Halifax). Unfortunately, it was not possible to analyze
the trzck-zssembly plant in Ghent in the same way because of the large differences in product mix
between the Swedish and Belgian operations.

4. The industrial engineers emphasized in interviews the great difficelty in achieving changes on
an already designed vehicle. The designing section’s first reaction was thar there must be defects in
the materials. If this proved not to be the case, the next problem was that, by the time assembly
problerns were revealed in the plant, the vehicle was old {from the point of view of the designers}.
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Why waste effort on changes when a new model would come in one to two years? [t was also difficult
1o ascertain who among the designers was responsible. To achieve 2 design change, the industrial
engineers had to show how much the design problems cost in production. The designers then
replied with a calculation of the costs of redesign. The decision was then made by the design section
itself,

5. The Uddevalla project’s heavy investment in the development of a wholly new type of rechnical
informartion system should be seen against the background of these experiences at LB,

Chapter 8

1. Lennare Nilsson from the University of Gothenburg had worked for many years in the area of
research and developmenr within vocational training, He introduced the concept of “natural work”™
as a mode! 10 the project. According to Nilsson, such work is distinguished by the following: the
worker has control over daily events; the work has 2 holistic character; the work has meaning for
the individual; and the time allotted for a task is determined by the character of that task, instead
of the othet way atound. Finally, the transfer of knowledge 1o 2 great extent takes place from one
occupational generation to another. See Ellegird, Engstrém, and Nilsson 1991.

2. “Once lean production principles are fully instituted, companies will be able to move rapidly
in the 1990s to automate most of the remaining repetitive tasks in auro assembly—and more. Thus
by the end of the century we expect that lean-assembly plants will be populated almost entirely by
highly skilied problem solvers. . . . The great flaw of neocraftsmanship is that it will never reach this
goal, since it aspires to go in the other direction, back toward an etz of handcrafting as an end in
itself” (Womack, Jones, and Roos 1990:102}.

3. This was confirmed in interviews | did in 1987 with assemblers at TC in Gothenburg: “At
the start | took exactly as many screws as I needed, or put back those { didn’t use. Then I noticed
no one else did so. After a few days [ had fallen into the usual pattern: you rake a handful without
a closer look, and you throw out those left over, into the cabin or onto the line.”

4, An example was the problem of inspecting the bags by means of weighing, If a bag contained
both heavy and light articles, the tolerance variation in the heavy articles would “drown” the light
ones, so that one could not be certain if the bags contained the light articles or not. The rolerance
spread was especially marked for rubber articles.

5, One may compare variant-rich, long-cycle assembly with the making of music. Learning a
piano concert {z couple hours’ cycle time) is a matter of remembering 2 grear number of operations
and carrying them out in the proper sequence, according to the right tempo, pitch, and so on. Itis
in this sense an exercise in manual dexterity. But who can learn and remember such a “manual
task™ withour possessing ac the same time an intellectual understanding of the composition’s
“functional grouping,” harmoeny, and chord progression?

6. In Sweden it was not Volvo but the giant Swiss-Swedish elecrrotechnical corporation ABB
that tock the lead in atracking the traditional segregation of blue- and white-collar wortkers. In
1990, an aggressive companywide rationalization program was launched, with the objective 1o cut
through-put times for all major products, from order to delivery, including engineenng, manufac-
wring, and administration, by 50 percent. This tough corporate goal started a process of elimination
of functional boundaries. In pioneering divisions, various professional specialties were integrated in
raixed teams. The next step was to formulate identical employment contracts for hourly and salaried
workers.

7. 1 was able to experience this personally, in a nearly unforgertable way, at two Volvo Forum
conferences in 1986; on May 15-16 in Gothenburg and November 17-18 in Kungilv.

8. Volvo's vice-presidenc for production, K.E. Nilsson, interviewed in “Lit oss vara smarta
tillsammans,” Steckholmstidningen, May 13, 1983.

9. I experienced such distrust between assemblers and the company very powerfully when [ took
partin a union course for Mezall's delegates at TC; “TC 90— en ny monteringsfabrik,” on October
29-30, 1986.
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Chapter 9

1. Such items dominate the work environment section of the standard of living surveys conducred
by the Institute for Social Research (Stockholm University) in 1968, 1974, and 1981.

2. Wikman had shown earlier that reliability (i.e., the probability that respondents would give
the same answer on repeated occasions) was alse cleatly Jacking in questions of the first and second
rype. See Wikaman 1980.

3. Den Herrog (1878), among others, has reported such cases from the Dutch Philips Company.

4. These studies are an excellent illustration of the observation of the French philosopher Louis
Althusser (following Marx) that “ideology has no history” (1976:132).

5. The only clear difference was thar the physical environment was considered better at LB.

6. Similar questions were used in 1985 in a survey by Lars-Erik Karlsson (Luled Institute of
Technology) 2t AB Sunlight in Nyképing.

7. Some examples of such questions are the following: “Deo you werk under such time pressure
that there are risks for mistakes and defeces (for example, thar something important is forgotten,
must be done over again, is damaged, and so on.}?” “Does the job require toral concentration and
atrention?” “Does the job require mainly thar you repear the same work operation many times an
hour, hour after hour?” The answers are designed to get the respondent to report the incidence of
a cermain factor in rerms of the proportion of the workday involved, from “neacly all the time” o
“nor at all.” See Wikman 1989.

8. R can vary, as can gamma, between ~ 1 and 1. The value 0 means ne refation exists. A precise
interpretation of, for exarmple, gamma = 0.3 is difficult; the values are useful mainly for comparing
the strength of different refations.

Chapter 10

1. In January 1986, line 1 had 880 employees, including those on long-term leave, The proportion
of women was abour 20 percent.

2. These figures include everyone in the sampie, N = 260, after the internal nonresponses were
taken into account.

3. Interviewed for the article “Ert liv pd linan? Sdllant” (A Life on the Line? No Way!), Metallar-
betaren, Tune 1987. Compare this with the words of the production manager ar Electrolux in
Spennymoor interviewed for the ariicle “Electroluxkuiraren nyckeln till framging,” Dagens Nybezer,
July 29, 1989: “We uy to simplify the job and divide it up into shorcer operations as much as
possible. . . . Many people in fact want to have the same monotonous job year in and year out. It's
a kind of security for some people.”

4. Krafcik accordingly writes (1988:12): “The most significant predictor of plant level quality is
plant scale, which is a proxy for cycle dime. This indicates that reduced cycle times are at least partial
contributers to improved quality performance” (emphasis in original).

Chapter 11

1. Bords and Katrineholm had the same basic technical design. The difference becween them was
in the arrangement of work: at Katrineholm, the assemblers followed the chassis, so that each pair
of assemblers buile the entire chassis. At Bords, the work was stricdly divided between stations,

2. TUN was closed down in 1989 in connection with z reduction of capacity within Volvo Cars
in Gothenburg. Production was concentrated in the main factory, TC.

3. The survey at LB confirmed this analysis. A large majority of LB’s workers (75 percent) had
done the same type of work earlier at other plants within Volvo. They were asked in the survey to
assess their current jobs in comparison to their previous ones. Their evaluation of LB varied closely
depending on the reference point {ie., which factory LB was compared with}: the X planr—a
traditional truck plant; TC/TA—a traditional car plant {TA—body welding, TC—trim and final
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assembly); TLA—a shop for adjustment and custom outfitting of truck chassis; or Arendal—a
smaller plant that, berween 1974 and 1980, built trucks in a dack assembly system with very long
work cycles. The former TC workers were clearly positive. Eighty-six percent claimed their LB job
was better, while just 6 percent said it was worse than their earlier job. More than half thought LB
was much bewter. The evaluations were positive for nearly all factors, including the work tempe and
physical strains. Opposite results were found in the evaluations of the former Arendal workers.
Nearly all were negatively disposed to LB on all points. The remaining groups fell between these
TWO EXtIemes.

4. A survey of different studies of the connection between mental stress/muscular tension and
muscular-skeleral strains was compiled by Eklund et al, 1989,

5. The question was asked as follows: “Do you work part of the day under heavy time pressure,
so that you are forced to hurry as much as you can to keep up?” The answers were: “NofA few
houts or a day a week/Yes, about an hour every day/Yes, about half the day/Yes, the larger part of
the day.”

6. For the variable “headaches on the job,” the differences are significant on the .005 level; for
“stomach aches on the job,” the significance level is .0002; for “distaste at the prospect of work,”
it is .Q001; for “sarisfied with the day's work,” finally, it is .001.

7. Unformnately, this question was not included in the questionnaires at TUN and LB.

Chapter 12

1. The internal nonresponse rate was very low, a sign that it was easy for the respondents to state
who made the decisions in question. The question concerning the selection of group representatives
was not included in the T'C questionnaire, since such a position did not exist there. For the same
reason, “group representative” was not included in the answers at TC.

2. This occurred partly through so-called wild rotation {i.e., alternation outside the control of
first-line management). The TC management strove to bring this practice to a halt.

3. This is not the same, naturally, as a list of union priorities drawn up by the workers. Union
work includes a great many issues not discussed here, above all wages and Work times.

Chapter 13

1. Honda has an engincering division that is responsible for planning and building new plants
and turning them over ro the parent company in turn-key condition. Local adapration is done
through personnel selection, training, and the wage system.

2. It is remarkable that one cannot find support for this view in Trist et al.’s work, which contains
a very careful empirical study of work forms in coal mining and is cautious in drawing conclusions
of 2 general narure.

3. In April- 1991, a group of researchers and company physicians from Volvo and Saab visited
various autornakers in Japan for the purpose of learning how work injury problerns were handled
and solved in thar country. The group made field trips o a large number of plants belonging to
Isuzu, Fuji, Aisin Warner, Toyota, and Mazda, among others. Their general impression of the
working environment was discouraging: high noise levels, frequent exposure to oil haze, ergonom-
ically unsuitable work positions, and everywhere an utterly intense work pace. The official view of
the Japanese companies, however, was that they had no problems with work injuries. The strains
that occurred arose, they claimed, because of deficient training of new workers or, in the case of
older workess, because of age. The only company that acknowledged problems with wotk injuries
and strains (such as CTDs) was Mazda at Hiroshima, which also appeared to have an ambitious
program for combatring these problems.

4. See the interview with Yutaka Kume, Nissan's CEQ, in Automative News, Decernber 11, 1989,
and “Japan Makers on Spending Spree,” Autometive News, Ocober 8, 1990.

5. The main reason for the dissatisfaction armong the sales staff seemed to be the excessive amount
of overtime and holiday work.
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6. At 2 labor-management seminar in May 1991 on the Swedish car industry at which the pros
and cons of lean production were debated, a Japanese participant suggested that Volvo should build
a plant of the Uddevalla type in Japan. Such a plant would get a long queue of job applicants, he
asserted, and would be a great PR case for Volvo in Japan. Unfortunately, Volvo, like other Western
producers, lacked the guts to underrake such 2 bold policy idea.
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