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With workers defining their own job standards, quality and
productivity at the Fremont plant went from worst to best.

Time-and-Motion

Regained

by Paul S. Adler

Standardization is the death of creativity.

Time-and-motion regimentation prevents con-
tinuous improvement.

Hierarchy suffocates learning.

U.S. manufacturing is in the throes of revolution,
and assumptions like these are becoming the new
conventional wisdom about work. This new gospel
sets up Frederick Winslow Taylor and his time-and-
motion studies as the villain. It asserts that quality,
productivity, and learning depend on manage-
ment’s ability to free workers from the coercive
constraints of bureaucracy. It insists that detailed
standards, implemented with great discipline in
a hierarchical organization, will inevitably alienate
employees, poison labor relations, stifle initiative
and innovation, and hobble an organization’s capac-
ity to change and to learn.

But what if, as I believe, this new creed is wrong?
What if bureaucracy can actually be designed to
encourage innovation and commitment? What if
standardization, properly understood and practiced,
should prove itself a wellspring of continuous
learning and motivation?

In Fremont, California, a GM-Toyota joint ven-
ture called New United Motor Manufacturing Inc.,
NUMMLI, for short, has succeeded in employing an
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innovative form of Taylor’s time-and-motion regi-
mentation on the factory floor not only to create
world-class productivity and quality but also to
increase worker motivation and satisfaction.
What’s more, NUMMI's intensely Taylorist proce-
dures appear to encourage rather than discourage
organizational learning and, therefore, continuous
improvement.

This outcome seems surprising because for
decades our attitudes toward work have been
shaped by a chain of reasoning that has led us to ex-
pect (and guaranteed that we would get) a vicious
circle of escalating managerial coercion and em-
ployee recalcitrance. The reasoning runs some-
thing like this:

{1 When tasks are routine and repetitive, efficiency
and quality require standardized work procedures.
(JHigh levels of standardization rob jobs of their in-
trinsic interest, reducing motivation and creativity.

Paul 8. Adler is associate professor at the University of
Southern California School of Business Administration.
He has recently edited two collections of essays: Tech-
nology and the Future of Work and Usability: Turning
Technologies into Tools. This article is based on a two-
year study of the New United Motor Manufacturing Inc.
plant in Fremont, California.
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TIME-AND-MOTION

ODemotivating work leads to dysfunctional em-
ployee behavior such as absenteeism, high
turnover, poor attention to quality, strikes, even
sabotage.

O Counterproductive behavior by the work force
requires more authoritarian management, more
hierarchical layers, and even higher levels of
standardization.

In short, Taylorism leads inevitably to work-
force discontent and union belligerence, which in
turn lead inevitably to higher levels of bureaucratic
excess. The organization of work comes to build on
the dehumanizing logic of coercion and reluctant
compliance. Meanwhile, quality, profits, and job
satisfaction all suffer.

NUMMI’s experience flies directly in the face
of this thinking. That’s because the second step in
this chain of reasoning is false. Formal work stan-
dards developed by industrial engineers and im-
posed on workers are alienating. But procedures
that are designed by the workers themselves in
a continuous, successful effort to improve produc-
tivity, quality, skills, and understanding can hu-
manize even the most disciplined forms of bureau-
cracy. Moreover, NUMMI shows that hierarchy can
provide support and expertise instead of a mere
command structure.

What the NUMMI experiment shows is that hi-
erarchy and standardization, with all their known
advantages for efficiency, need not build on the log-
ic of coercion. They can build instead on the logic
of learning, a logic that motivates workers and
taps their potential contribution to continuous
improvement. _

In practice, NUMMI'’s “learning bureaucracy”
achieves three ends. First, it serves management by
improving overall quality and productivity. Second,
it serves workers by involving them in the design
and control of their own work, increasing their mo-
tivation and job satisfaction, and altering the bal-
ance of power between labor and management.
Third, it serves the interests of the entire organiza-
tion —management and the work force —by creating
a formal system to encourage learning, to capture
and communicate innovation, and to institutional-
ize continuous improvement.

The Worst Plant in the World

NUMMI is housed in what was once the General
Motors assembly plant in Fremont, California, 35
miles southeast of San Francisco, which opened in
1963 and manufactured GM trucks and the Chevy
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Malibu and Century. At the old GM-Fremont plant,
work was organized along traditional Taylorist
lines, with more than 80 industrial engineers estab-
lishing assembly-line norms that management
then did its best to impose on the work force, with
the predictable results.

Over the years, GM-Fremont came to be what
one manager called “the worst plant in the world.”

= GM-Fremont had low
productivity, abysmal quality,
drug and alcohol abuse,
and absenteeism over 20%.

Productivity was among the lowest of any GM
plant, quality was abysmal, and drug and alcohol
abuse were rampant both on and off the job. Absen-
teeism was so high that the plant employed 20%
more workers than it needed just to ensure an
adequate labor force on any given day. The United
Auto Workers local earned a national reputation for
militancy; from 1963 to 1982, wildcat strikes and
sickouts closed the plant four times. The backlog of
unresolved grievances often exceeded 5,000.

GM-Fremont reached its peak employment of
6,800 hourly workers in 1978. Numbers then de-
clined steadily to a little over 3,000 when GM final-
ly closed the plant in February 1982.

Discussions between GM and Toyota about a
possible joint venture began that same year. In
February 1983, the two companies reached an
agreement in principle to produce a version of the
Toyota Corolla, renamed the Nova, at the Fremont
plant, using Toyota’s production system. GM
would be responsible for marketing and sales; Toy-
ota would take on product design, engineering, and
daily operations. The new entity, NUMMI, would
manufacture and assemble the car. Beginning in
1986, the plant also made Corolla FXs. In 1988,
both the Nova and the FX were phased out, and Fre-
mont began building Corollas, Geo Prizms, and, as
of late 1991, Toyota trucks.

The two companies’ objectives were comple-
mentary. GM wanted to learn about Toyota’s pro-
duction system. It also obtained a high-quality sub-
compact for its Chevrolet division at a time when
GM'’s market share was rapidly eroding. Toyota
wanted to help defuse the trade issue by building
cars in the United States. To do this, it needed to
learn about U.S. suppliers.

Toyota later claimed it had also wanted “to gain
experience with American union labor,” but at first
Toyota wanted nothing to do with the UAW. As it
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~ happened, there was no alternative. GM offered
| them no other facility, and the UAW had de facto
. control of Fremont. Moreover, GM was afraid of
a union backlash at other plants if it tried to set
up the joint venture as a nonunion shop.
~ In September 1983, NUMMI and the union
signed a letter of intent recognizing the UAW as
sole bargaining agent for the NUMMI labor force,
specifying prevailing auto-industry wages and ben-
efits, and stipulating that a majority of the work
force would be hired from among the workers laid
off from GM-Fremont. In return, the UAW agreed
to support the implementation of a new production
system and to negotiate a new contract.

NUMMI was formally organized in February
1984. Toyota contributed $100 million in capital,
and GM supplied the Fremont plant. Hiring began
in May. Every applicant went through three days
of production simulations, written examinations,
discussions, and interviews. Managers and union
officials jointly evaluated applicants for the hourly
jobs: team leader and team member. The union also
played a role in selecting managers, except for the
16 who came directly from GM and a group of about
30 Toyota managers and production coordinators
who came from Japan. The CEO, Tatsuo Toyoda,
brought with him the prestige of the company’s
founding family.

Over the following 20 months, NUMMI hired
2,200 hourly workers — 85% from the old GM-Fre-
mont plant, among them the old union hierarchy.
{Almost none of GM-Fremont’s salaried employees

The NUMMI production
system not only made
people work harder, it made
them work smarter as well.

' was rehired. In any case, many had long since
moved to other GM plants.) Since GM-Fremont had
done little hiring for several years before it closed,
the average age of the new work force was 41. Most
had high school educations. About 26% were His-
panic, 20% black, and 15% female.

The first group of 450 team leaders and the en-
tire NUMMI management team attended a three-
- week training program at the Toyota plant in Ja-
- pan - Takaoka - on which NUMMI was modeled.
- These people then helped to set up the new plant
- and train workers.

The NUMMI production system required people
to work harder than they had at GM-Fremont. Jobs
at the old plant occupied an experienced worker
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about 45 seconds out of 60. NUMMI’s norm is clos-
er to 57 seconds out of 60. And because workers
have to meet much higher quality and efficiency
standards, they have to work not only harder but
smarter as well.

By the end of 1986, NUMMI'’s productivity was
higher than that of any other GM facility and more
than twice that of its predecessor, GM-Fremont. In
fact, NUMMI's productivity was nearly as high as
Takaoka’s, even though its workers were, on aver-
age, ten years older and much less experienced with
the Toyota production system. Quality, as rated by
internal GM audits, customer surveys, and Con-
sumer Reports was much higher than at any other
GM plant and, again, almost as high as Takaoka’s.

Equally important, absenteeism has dropped
from between 20% and 25% at the old GM-Fre-
mont plant to a steady 3% to 4% at NUMM]; sub-
stance abuse is a minimal problem; and participa-
tion in the suggestion program has risen steadily
from 26% in 1986 to 92% in 1991. When GM-Fre-
mont closed its doors, it had more than 2,000
grievances outstanding. As of the end of 1991, some
700 grievances had been filed at NUMMI altogether
over the course of eight years. The overall propor-
tion of employees describing themselves as “satis-
fied” or “very satisfied” has risen progressively to
more than 90%.

In 1990, Toyota announced that it would invest
$350 million in an additional assembly line to build
a Toyota truck for the U.S. market. So NUMMI
hired 650 hourly workers on top of the 3,100 - plus
400 salaried personnel —already employed. The first
trucks rolled off the line in August 1991.

Fear, Selection, Socialization

NUMMI'’s remarkable turnaround poses an obvi-
ous question: How is it possible to convert a plant
from worst to best quality and from dismal to su-
perlative productivity over the course of a few
months? The most obvious answers are not entire-
ly satistying.

For example, fear. The GM-Fremont plant closed
in 1982, and the people rehired by NUMMI didn't
go back to work until 1984. Two years of unemploy-
ment can produce a great deal of cooperation. In
fact, some NUMMI workers believe management
makes deliberate use of the specter of another plant
closure as a veiled threat to keep people in line. But
the chairman of the union bargaining committee
points out that while the old plant’s closure obvi-
ously made workers more receptive to NUMMTI’s
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‘ hassled and wnhouf iaen;g overworked“
pain out of the job. You work harder‘

‘ mmd gecd* ‘Aud 1t;s even easier to come up
leal precedure if you don’t even bothe:r to watch thei

jworkgr at work, but just do it from your affim: on pa-

k:‘lmast anythmg can look g(md that way Even‘

. thg—: sﬂhest 1&&3&«
‘ try them Qut

new approach, a return to old coercive management
methods would have produced a rapid return to old
antagonistic work-force behavior patterns.

A second possibility is that management weeded
out troublemakers in the rehiring process. But in
fact NUMMI rehired the entire union hierarchy
and many well-known militants. In general, very
few applicants were screened out. The union even
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won a second chance for some who failed drug tests
the first time around.

A third answer is that NUMMI made use of a
comprehensive socialization process during hiring
to instill a new set of values in the new work force.
Certainly, NUMMI did its best to shape and alter
the attitudes of both workers and managers. For ex-
ample, the company tried to undercut the custom-
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youw'll see there's no graffiti. If people hav

 with their managu‘ they . don't have to tell hm’x nn thﬁ -
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‘: ‘bathrmm wall. They can tell him to his face. And the
_ bosy’s first words will be: “Why?” Something’s hap-

p:cned here at NUMMI When I was at GM, Iremem-
ber a few years ago I got an award from my foreman for
oming to work for a full 40 hours in one week. Acer-
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i‘our strcngth as a unnm.l explain to them thatkcvur;

ary we-they divisions between workers and man- ‘ However much these three factors — fear of un-

agement by eliminating special parking and eating | employment, selection, and socialization — may
facilities for managers and by introducing an identi-  have contributed to the final outcome, they do not
cal dress code - uniforms - for everyone. Manage- . adequately explain NUMMI’s continuing success
ment also devoted a great deal of attention to each ‘ or its ability to let workers draw improved motiva-
individual hire and welcomed each personally to | tion and greater satisfaction from a system that
the company that was going to build “the finest | places them in a more regimented and bureaucratic
vehicles in America.” ’ environment and makes them work harder and

HARVARD BUSINESS REVIEW  January-February 1993 101

Copyright ©2000. All Rights Reserved.




TIME-AND-MOTION

faster. The most critical piece of that explanation
lies in the production system itself and in the poli-
cies and practices that buttress it.

The NUMMI Production Sysfem

The idea of a production system is itself some-
thing of a novelty in many U.S. manufacturing
plants. All factories have production techniques,
procedures, and policies, but these usually com-
prise not so much a system as an ad hoc accumu-
lation of responses to changing and often contra-
dictory business and design demands. NUMMI's
production system is a finely tuned, superbly inte-
grated whole, refined by Toyota over decades of
manufacturing experience.

The basic techniques are familiar at least in
name. The assembly line is a just-in-time operation
that does away with work-in-progress and makes
quality assurance the responsibility of each work
station. The application of kaizen, or continuous
improvement, includes an extraordinarily active
suggestion program, constant refinement of proce-
dures, and the designation of special kaizen teams
to study individual suggestions or carry out specific
improvement projects. Every machine and process
is designed to detect malfunctions, missing parts,
and improper assemblies automatically. Every job
is carefully analyzed to achieve maximum efficien-
¢y and quality. Job rotation is standard; workers are
cross-trained in all team assignments and then al-
lowed to shift from one task to another. Planned
production leveling eliminates variation in daily
and weekly schedules.

This system is essentially the same one Toyota
uses in Japan, the same one many American manu-
facturers are now beginning to adopt. But NUM-
MTI’s approach is distinctive in two respects: first,

The NUMMI approach has
two distinctive features:

a commitment to the social
context of work and a

focus on standardization.

b

its strong commitment to the social context in
which work is performed, and, second, its intense
focus on standardized work.

In terms of social context, NUMMI seeks to
build an atmosphere of trust and common purpose.
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NUMMI maintains exceptional consistency in its
strategies and principles, it carefully builds consen-
sus around important decisions, and it has pro-
grams ensuring adequate communication of results
and other essential information.

The basic structural unit is the production team,
of which NUMMI has approximately 350, each
consisting of five to seven people and a leader. The
idea is that small teams encourage participative de-
cision making and team bonding. Four teams com-
prise a group, led by a group leader who represents
the first layer of management.

Above and beyond the production teams, the big-
ger team is everyone — all the workers, team lead-
ers, managers, engineers, and staff in the plant as
well as NUMMI'’s suppliers. Toyota leadership
wants workers to understand that the company is
not the property of management but of everyone to-
gether. In NUMMI's view, the primary purpose and
responsibility of the management hierarchy is to
support the production teams with problem-solv-
ing expertise.

The most substantive expression of this big-team
strategy is the no-layoff policy spelled out in NUM-
MI’s collective-bargaining agreement with the
union. Recognizing that “job security is essential to
an employee’s well being,” NUMMI agrees “that
it will not lay off employees unless compelled to
do so by severe economic conditions that threaten
the long-term viability of the Company.” NUMMI
agrees to take such drastic measures as reducing
management salaries and assigning previously sub-
contracted work to bargaining unit employees be-
fore resorting to layoffs.

Management sees the no-layoff policy as a criti-
cal support for its overall production strategy not
only because it reinforces the team culture, but also
because it eliminates workers’ fear that they are
jeopardizing jobs every time they come up with an
idea to improve efficiency.

Workers came to trust this no-layoff commit-
ment when in 1988 poor sales of the Nova brought
capacity utilization down to around 60%. Workers
no longer needed on the assembly line were not laid
off but instead assigned to kaizen teams and sent to
training classes.

Another important support for NUMMI'’s team
concept is its radically simplified job classifica-
tion system. Where GM-Fremont had 18 skilled
trades classifications, NUMMI has two. Where
GM-Fremont had 80 hourly pay rates, at NUMMI
all production workers get the same hourly rate -
currently $17.85 — regardless of their jobs, except
that team leaders get an extra 60 cents. There are no
seniority-, performance-, or merit-based bonuses.

HARVARD BUSINESS REVIEW  January-Febrnary 1993

Copyright ©2000. All Rights Reserved.




Important as money is, equity is more important
still in reducing tensions and resentments.

The second distinctive feature of NUMMI's sys-
tem is standardization. Typically, American com-
panies approach team empowerment by allowing
teams considerable autonomy in how they accom-
plish tasks. NUMMI, in contrast, is obsessive about
standardized work procedures. It sees what one
NUMMI manager has called “the intelligent inter-
pretation and application of Taylor’s time-and-mo-
tion studies” as the principal key to its success. The
reference to Taylor may be jarring, but it fits.

Standardized Work...

At GM-Fremont, industrial engineers did all
time-and-motion analysis and formal job design,
and workers tended to view them with resentment
or contempt. The problem, as one union official de-
scribed it, was that management assumed a “divine
right” to design jobs however it saw fit, Industrial
engineers with no direct experience of the work be-
yond capsule observation would shut themselves in
a room, ponder various potentials of the human
body, time the result, and promulgate a task design.
Or so it seemed to workers, whom no one ever con-
sulted despite their intimate familiarity with the
specific difficulties of the work in question.

Normally, when an industrial engineer presented
one of these pedantically designed jobs to a supervi-
sor, the supervisor would politely accept it, then
promptly discard it in favor of the more traditional
kick-ass-and-take-names technique. The worker,
in turn, usually ignored both engineer and foreman
and did the job however he or she was able - except,
of course, when one of them was looking. If an in-
dustrial engineer was actually “observing” - stop-
watch and clipboard in hand -~ standard practice
was to slow down and make the work look harder.
The entire charade was part of an ongoing game of
coercion and avoidance. Multiply this scenario by
two shifts and thousands of workers, and the result
is anything but the rational production of a high-
quality car.

At NUMMYI, in radical contrast to GM-Fremont,
team members themselves hold the stopwatch:
They learn the techniques of work analysis, descrip-
tion, and improvement. This change in the design
and implementation of standardized work has far-
reaching implications for worker motivation and
self-esteem, for the balance of power between work-
ers and management, and for the capacity of the
company to innovate, learn, and remember.

HARVARD BUSINESS REVIEW  January-February 1993

The job design process itself is relatively simple. |
Team members begin by timing one another with
stopwatches, looking for the safest, most efficient
way to do each task at a sustainable pace. They pick
the best performance, break it down into its fun-
damental parts, then explore ways of improving
each element. The team then takes the resulting
analyses, compares them with those of the other
shift at the same work station, and writes the de-
tailed specifications that become the standard work
definition for everyone on both teams.

Taking part in the group’s analytical and descrip-
tive work involves every team member in a com-
mitment to perform each task identically. In one
sense, therefore, standardized work is simply a
means of reducing variability in task performance,
which may seem a relatively trivial achievement.
In fact, however, reduced variability leads to
a whole series of interconnected improvements:
OSafety improves and injuries decline because
workers get a chance to examine all the possible
sources of strain and danger systematically.

O Quality standards rise because workers have
identified the most effective procedure for each job.
OlInventory control grows easier, and inventory
carrying costs go down because the process flows
more smoothly.

OJob rotation becomes much more efficient and
equitable, which makes absences less troublesome.
O Flexibility improves because all workers are now
industrial engineers and can work in parallel to re-
spond rapidly to changing demands. For example,
NUMMI can convert to a new line speed in four to
six weeks, a process that might easily have taken
six months to a year at GM-Fremont, with its engi-
neers frantically recalculating thousands of tasks

If orders decline, NUMMI can
slow the production line fo
produce fewer cars. In the
same situation, GM-Fremont
had to lay off an entire shift.

5

and trying to force the new standards on workers. In
fact, GM-Fremont never even attempted anything
as demanding as a line-speed change. If orders de-
clined, GM-Fremont had to lay off an entire shift.
NUMMI'’s new capacity to alter line speed means,
among other things, that the plant can accommo-
date a drop in orders by slowing production.

[J Standardized work also has the overall benefit of
giving control of each job to the people who know it

103

Copyright ©2000. All Rights Reserved.



best. It empowers the work force. Not surprisingly,
NUMMI discovered that workers bought into the
process quite readily. As one manager put it, “They
understood the technique because it had been done
to them for years, and they liked the idea because
now they had a chance to do it for themselves.”

and Continuous Improvement

Yet by far the most striking advantage of stan-
dardized work is that it gives continuous improve-
ment a specific base to build on. As one manager
put it, “You can’t improve a process you don’t un-
derstand.” In this sense, standardization is the es-
sential precondition for learning.

Indeed, standardization is not only a vehicle and
a precondition for improvement but also a direct
stimulus. Once workers have studied and refined
their work procedures, problems with materials
and equipment quickly rise to the surface. More-
over, since each worker is now an expert, each work
station is now an inspection station — and a center
of innovation.

At GM-Fremont, worker suggestions were apt to
meet a brick wall of indifference. At NUMMI, engi-
neers and managers are meant to function as a sup-
port system rather than an authority system. When
a team can’t solve a problem on its own, it can seek
and get help. When a worker proposes complex in-
novation, engineers are available to help assess the
suggestion and design its implementation.

The difference between traditional Taylorism
and the learning-oriented NUMMI version resem-
bles the difference between computer software de-
signed to be “idiot-proof” and the kinds of comput-
er systems that are meant to leverage and enhance
their users’ capabilities. The first “de-skills” the
operator’s task to an extent that virtually elimi-
nates the possibility of error, but it also eliminates
the operator’s ability to respond to unpredictable
events, to use the system in novel ways or adapt it
to new applications. The idiot-proof system may be
easy to use, but it is also static and boring. Leverag-
ing systems make demands on the operator. They
take time to learn and require thought and skill to
use, but they are immensely flexible, responsive,
and satisfying once mastered.

The difference goes deeper yet. At GM-Fremont —
where work procedures were designed to be idiot-
proof — the relationship between production system
and worker was adversarial. Standards and hierar-
chy were there to coerce effort from reluctant work-
ers. If the system functioned as expected and the
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operator was sufficiently tractable and unimagina-
tive, the two together could turn out a fair product.
There was little the operator could improve on,
however, and the role of the system was utterly
rigid until it broke down, whereupon everything
stopped until a specialist arrived.

At NUMMI, the relationship of workers to the
production system is cooperative and dynamic. In-
stead of circumventing user intelligence and initia-
tive, the production system is designed to realize as
much as possible of the latent collaborative poten-
tial between the workers and the system.

Suggestion programs illustrate the two approach-
es to organizational technology design. At many
companies, suggestion programs are idiot-proof and
opaque. They are designed primarily to screen out
dumb ideas, and the basic review criteria, the iden-
tity of the judges, the status of proposals, and the
reasons for rejection are all a black box as far as the
workers are concerned. Predictably, a lot of these
programs sputter along or die out altogether.

At NUMM]I, the program is designed to encour-
age a growing flow of suggestions and to help work-
ers see and understand criteria, evaluators, process,
status, and results. Like a computer system de-
signed to leverage rather than de-skill, the program
helps employees form a mental model of the pro-
gram’s inner workings. Not surprisingly, workers
made more than 10,000 suggestions in 1991, of
which more than 80% were implemented.

In systems that de-skill and idiot-proof, technolo-
gy controls, indeed dominates, workers. In systems
designed for what experts call usability, the opera-
tor both learns from and “teaches” the technology.
Using learned analytical tools, their own experi-
ence, and the expertise of leaders and engineers,
workers create a consensual standard that they
teach to the system by writing job descriptions. The
system then teaches these standards back to work-
ers, who, then, by further analysis, consultation,
and consensus, make additional improvements.
Continual reiteration of this disciplined process of
analysis, standardization, re-analysis, refinement,
and restandardization creates an intensely struc-
tured system of continuous improvement. And the
salient characteristic of this bureaucracy is learn-
ing, not coercion.

This learning orientation captures the imagina-
tion. People no one had ever asked to solve a prob-
lem, workers who never finished high school, men
and women who had spent 20 years or more in the
auto industry without a single day of off-the-job
training found themselves suddenly caught up in
the statistical analysis of equipment downtime,
putting together Pareto charts. One worker report-
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ed that he did literally a hundred graphs before he
got one right,

A woman on the safety committee in the body
shop described how she applied kaizen techniques
to her kitchen at home after a fire on her stove. She
analyzed the kitchen layout, installed a fire extin-
guisher, and relocated her pot tops so she could use
them to smother flames. In short, she subjected
herself and her home work space to the formal
problem-solving procedures she had learned at the
NUMMI plant.

The paradoxical feature such stories have in com-
mon is their enthusiasm for a form of disciplined
behavior that both theory and past practice seem to
rule out. This paradox grows from our failure to dis-
tinguish between what Taylorist, bureaucratic pro-
duction systems can be and what, regrettably, they
have usually been.

The Psychology of Work

The chain of reasoning by which disciplined
standardization leads inescapably to coercion, re-
sentment, resistance, and further coercion seems to
turn Taylorism and bureaucracy into what sociolo-
gist Max Weber called an iron cage. Taylorism and
bureaucracy may have a devastating effect on inno-
vation and motivation, the reasoning goes, but
their technical efficiency and their power to en-
force compliance seem to be the perfect tools for
dealing with employees assumed to be recalcitrant.
Taylor himself at least occasionally endorsed this
coercive view of work. Italics bristling, he once

wrote, “It is only through the enforced standardiza-
tion of methods, enforced adoption of the best im-
plements and working conditions, and enforced co-
operation that this faster work can be assured. And
the duty of enforcing the adoption of standards and
of enforcing this cooperation rests with the man-
agement alone.”

Against this background, it is hardly surprising
that most managers and academics, at least in the
West, have come to believe that Taylorism and bu-
reaucracy will inevitably alienate workers and
squander their human potential. But the psycholog-
ical assumption underlying this expectation is that
workers are incapable of delayed gratification.
Managers seem to believe that performance will
improve only as work comes more and more to re-
semble free play — our model of an intrinsically mo-
tivating activity. Indeed, it is an an elementary ax-
iom of economics that work is something that
workers will always avoid.

NUMMI demonstrates the error of imputing in-
fantile psychology to workers. Interviews with
NUMMI team members suggest, in fact, that this
whole historical accumulation of assumptions ob-
scures three sources of adult motivation that the
NUMMI production system successfully taps into:

First, the desire for excellence.

Second, a mature sense of realism.

Third, the positive response to respect and trust.

The first of these — the desire to do a good job, the
instinct for workmanship — comes up again and
again in conversations with workers. The NUMMI
production system and the training that went with
it increased both the real competence of workers
and their feelings of competence. Workers talk a lot

Workers once ashamed of their products are now inclined to let car owners know that they “helped build this one.”

HARVARD BUSINESS REVIEW  January-February 1993

105

Copyright ©2000. All Rights Reserved.




about expertise, pride, and self-esteem. One UAW
official named “building a quality product” as one
of the strategic goals that the union found most
compelling at NUMMI. Perhaps the most striking
story about pride in all the interviews came from
a team leader:

Before, when I saw a Chevy truck, I'd chuckle to my-
self and think, “You deserve that piece of crap if you
were stupid enough to buy one.” I was ashamed to
say that I worked at the Fremont plant. But when I
was down at the Monterey Aquarium a few week-
ends ago, I left my business card - the grunts even
have business cards — on the windshield of a parked
Nova with a note that said, “I helped build this one.”
I never felt pride in my job before.

The second element of motivation is a mature
sense of realism — in this case, the understanding
that unless NUMMI constantly improves its per-
formance, competitors will take its market and its
workers’ jobs. A useful psychological theory cannot
assume that workers are so captive to the pleasure
principle that their only source of motivation is the
immediate pleasure of intrinsically meaningful
work. The evidence suggests that at least some of
the workers at NUMMI are powerfully motivated
by the simple recognition that international com-
petition now forces them to “earn their money the
old-fashioned way.”

Other things being equal, work that is intrinsi-
cally motivating — as opposed to mundane and rou-
tine - is better than work that isn't. But workers at
NUMMI recognize that other things are not equal,
and they are realistic in their recognition of having
had an unlucky draw in terms of education and op-
portunity. They see automobile assembly as work

Some workers take powerful
motivation from the
knowledge that they have to
“earn their money the
old-fashioned way.”

that can never have much instrinsic value, but they
understand that their own motivation levels can
nevertheless vary from strongly negative, at GM-
Fremont, to strongly positive, at NUMMI.

“What we have here is not some workers’
utopia,” said one NUMMI worker. “Working on an
assembly line in an automobile factory is still
a lousy job....We want to continue to minimize
the negative parts of the job by utilizing the new
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system.” Even though this work lacks the kind of
intrinsic interest that would bring a worker in on
a free Sunday, for example, the difference between
the levels of motivation at NUMMI and at GM-Fre-
mont spells the difference between world-class and
worst-in-class.

The third explanation of increased motivation is
the respect and trust that management shows
workers in NUMMI's ongoing operations. For ex-
ample, when the plant first began operations, the
new NUMMI managers responded quickly to re-
quests from workers and union representatives for
items like new gloves and floor mats, which sur-
prised workers used to seeing requests like these
turn into battles over management prerogative.

After a few months of getting everything they
asked for, workers and union representatives start-
ed trying to think of ways to reciprocate. Eventual-
ly, they decided that chrome water fountains were
unnecessary and told management they’d found
some plastic ones for half the price. A few weeks
later, management upped the ante one more time
by giving work teams their own accounts so they
could order supplies for team members without pri-
or approval from management. This kind of behav-
ior led workers to conclude that they did indeed
share common goals with management.

Power and Empowerment

The NUMMI production system confronts us
with a set of formalized procedures that seem de-
signed not primarily as instruments of domination
but as elements of productive technique that all
participants recognize as tools in their own collec-
tive interest. Management and labor support the
NUMMI system. In fact, the first and overwhelm-
ing fact to emerge from interviews is that no one at
NUMMI wants to go back to the old GM-Fremont
days. Whatever their criticisms and whatever their
positions, everyone feels that NUMMI is a far supe-
rior work environment.

NUMMI'’s no-layoff policy, management efforts
to build an atmosphere of trust and respect, the
NUMMI production system — especially the stimu-
lus of its learning orientation — all help to explain
this attitude. Beyond these formal policies, how-
ever, there are two more factors that help explain
NUMMI’s success with workers. The first of these,
as we've seen, is the psychology of work. The final
piece of the puzzle has to do with power.

There are two kinds of power to consider: hierar-
chical power within the organization and the power
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balance between labor and management. NUMMI
takes a distinctive approach to both.

In terms of hierarchical layers, NUMMI is a fairly
typical U.S. manufacturing plant, and in this sense,
as well as in work-flow procedures, it is a very bu-
reaucratic organization. NUMMTI’s structure is not
flat. It has several well-populated layers of middle
management. But consistent with the idea of turn-
ing the technologies of coercion into tools for learn-
ing, the function of hierarchy at NUMMI is not
control but support.

Decisions at NUMMI are made by broad vertical
and horizontal consensus. At first glance, decision
making appears to be somewhat more centralized
than at most U.S. factories, but this is because con-
sensus-based decision making draws higher and
lower layers into a dialogue, not because higher lev-
els wield greater unilateral control. Both ends of the
hierarchical spectrum are drawn into more deci-
sion-making discussions than either would experi-
ence in a conventional organization.

The contrast with the popular approaches to em-
powerment is striking. At one U.S. telecommuni-
cations company, the model organization today is
a plant of 90 workers in self-managed teams, all
reporting to a single plant manager. The company’s
old model included a heavy layer of middle manage-
ment whose key function was to command and
control, so it is easy to understand the inspiring ef-
fect of the new approach. But at NUMMI, middle
management layers are layers of expertise, not of
rights to command, and if middle managers have
authority, it is the authority of experience, mastery,
and the capacity to coach.

As for the second aspect of power, many ob-
servers have assumed that the intense discipline of
Toyota-style operations requires complete man-
agement control over workers and elimination of
independent work-force and union power. But at
NUMMLI, the power of workers and the union local
is still considerable. In some ways, their power has
actually increased. In fact, it may be that the
NUMMI model has succeeded only because of this
high level of worker and union power.

What makes the NUMMI production system so
enormously effective is its ability to make produc-
tion problems immediately visible and to mobilize
the power of teamwork. Implemented with trust
and respect, both these features of the system cre-
ate real empowerment. Wielded autocratically,
they would have the opposite effect. Visible control
could easily turn into ubiquitous surveillance.
Teamwork could become a means of mobilizing
peer pressure. A healthy level of challenge could de-
generate into stress and anxiety.
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agers enormous potential control over workers.
With this potential power ready at hand, and under
pressure to improve business performance, there is
areal danger that the relationship will sooner or lat-
er slide back into the old coercive pattern.

But such a slide would have an immediate and
substantial negative impact on business perfor-
mance, because labor would respond in kind. An
alienated work force wipes out the very foundation

The new system gives workers
great positive power

to improve production and
great negative power

to disrupt it.

of continuous improvement and dries up the flow
of worker suggestions that fuel it. And the lack of
inventory buffers means that disaffected workers
could easily bring the whole just-in-time produc-
tion system to a grinding halt. Alongside workers’
positive power to improve quality and efficiency,
the system also gives workers an enormous nega-
tive power to disrupt production.

In other words, NUMMI'’s production system in-
creases the power both of management over work-
ers and of workers over management.

A system this highly charged needs a robust gov-
ernance process in which the voices of manage-
ment and labor can be clearly heard and effectively
harmonized on high-level policy issues as well as
on work-team operating issues. The union gives
workers this voice.

When, for example, workers felt frustrated by
what they saw as favoritism in management’s se-
lection of team leaders, the union largely eliminat-
ed the problem by negotiating a joint union-man-
agement selection process based on objective tests
and performance criteria.

As one UAW official put it, “The key to NUM-
MI’s success is that management gave up some of
its power, some of its traditional prerogatives. If
managers want to motivate workers to contribute
and to learn, they have to give up some of their
power. If managers want workers to trust them, we
need to be 50-50 in making the decision. Don’t just
make the decision and say, ‘Trust me.””

Union leaders and top management confer regu-
larly on- and off-site to consider a broad range of
policy issues that go far beyond the traditional
scope of collective bargaining. The union local has
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embraced the NUMMI concept and its goals. But its
ability and willingness to act as a vehicle for worker
concerns adds greatly to the long-term effective-
ness of the organization.

NUMMI’s ability to sustain its productivity,
quality, and improvement record now depends on
workers’ motivation, which rests, in turn, on the
perception and reality of influence, control, and eq-
uitable treatment. It is in management’s own inter-
est that any abuse of management prerogatives
should meet with swift and certain penalties. The
contribution of labor’s positive power depends on
the reality of its negative power.

In this way, the union not only serves workers’
special interests, it also serves the larger strategic
goals of the business by effectively depriving man-
agement of absolute domain and helping to main-
tain management discipline.

Empowerment is a powerful and increasingly
popular approach to reinvigorating moribund orga-
nizations. The NUMMI case points up two of em-
powerment’s potential pitfalls and suggests ways of
overcoming them.

TIME-AND-MOTION

First, worker empowerment degenerates into
exploitation if changes at the first level of manage-
ment are not continuously reinforced by changes
throughout the management hierarchy. Strong em-
ployee voice is needed to ensure that shop-floor
concerns are heard at all levels of management.
Without it, workers’ new power is little more than
the power to make more money for management.

Second, worker empowerment degenerates into
abandonment if work teams fail to get the right
tools, training in their use, and support in their im-
plementation. Standardized work, extensive train-
ing in problem solving, a responsive management
hierarchy, and supportive specialist functions are
key success factors for empowerment strategies.

Taylorist time-and-motion discipline and formal
bureaucratic structures are essential for efficiency
and quality in routine operations. But these princi-
ples of organizational design need not lead to rigidi-
ty and alienation. NUMMI points the way beyond
Taylor-as-villain to the design of a truly learning-
oriented bureaucracy. v
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