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v Chapter | L

BACKGROUND AND INTRODUCTION TO. THE U S. CASE STUbyY
N

‘This report centers.around a case study of the Crankshaft area of Ford Motor
Company's Dearborn Engine Plant. To ﬁéif: the reader appreciate the context in
whxch the case study was 1n1txated designed, and conducted, this 1ntroductory chapter

wxu begxn w1th a discussion of the significant changes in the U.S. automotive mdustry

'..._.opment. This background discussion will be followed by a"descrm*-on nf the

preparatory activities. that led to the case study.

Bac kground ) | § g

o Over the past decade, a-combination- of factors has.- created an_atmosphere of

I chéhgé in the U.S. automotive industry and Ford Motor Company Four factors have

-

growth in the market for new cars; (2) the emergence of a strong alternatxve

approach to the tradxuonal Corporate human resﬁﬁrce development; (3) a generahzed

Bl

pressure to increase labor productxvxty and product quailty and to update product and

process technologies; and (4) the need to strike a balance between increased
productivity and employment security for industrial employees (both blue and white
collar). '

As much as the industry might like to respond quickly to ail four faciars, there

are constraints on 'ci'iéh'ge. First, the auto companies and the prmc.\pal auto worker

union, the United - Automoblte Workers (UAW), have a long and stable relatxonshxp,

"

Co. '7
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S ﬁ - . . e
which must itseif be.reevaluated as part of a 'ch'an"ge strategy: The collective

rﬁéé?éﬁiéﬁi for debating; amending, anc 'ad'o"p'tin'g innovative approaches to labor-
management relations; yet, at least some of ihe pE&Biéaé being faced by fh’g industry

cannot be effectively dealt with in the tradition of collective bargammg For

the orgamzatxonai structure of auto companies ‘and those of” Indxvxduai producnon
facilit:es iiave nad to confront the complex system of seniority rights, job

classifications, and work rulés accumulated ?—over ihé past faiiy yéa’rs. Managers and

rapxd response to changes in the economic environ‘ment- yet, seniority nghts, iri

parucular, are seen by union members as jone- of. the most xmportant ‘sources of

L

protection from arbxtrary andicr dxscnmmatory uses |of power by management (see

\
Appendix E for a brief description of 'm'aj'o"g aspects of* this system as they relate to
1

Ford's Dearb"o'i"n' Engine Plant). Mcreovéf; §eﬁi6f'iiy ﬁfdtéttibhs héve increased in

publicized media forecasts of increases in té'ch'ribldgy:rel'a;ted labor displacement in the
_ ' o : .
decade ahead: ' ) : :

Second; a léga'cy of past mganizaiianai bféé{iéé and investments represems
i

ij'n'd'o'i'n" there are many in the industry wﬁhng to admxt that the U.S. compames'

rather slow response to mternatxonal compennon revealed that complacency had

i
1

@

K
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spread during an era of economic Sstability. Thxs COmplacency was, and to a much

lesser extent continugs 1o be, manifested in a standard practxce of top-down declsion .

making; unidirectional and highly restricted flows of communication, circumscribed

opporturiities for technical and/or: organizational innovation at the middle=management

‘level;, and a segmented process for implementing new programs. The latter, in

parncular, oftent,left lower levels of the orgamzanon 1n the position of being the last
=

to know about new products, processes, or polxcxes. 1f organizational practice
revealed itseif to be encrust’ed with historical precedent thch stified mnovanon, 1t
had a retarding effect on the behaviors of individual managers. It warned salaned
empioyees that the ~nly risks worth taking were either "sure bets" or ones which

could be shared by colleagues in case they went sour. l:-"o'r those not labeled

"promotable M an orlentatxon—to-rutes attitude sufficed in the place of rxsk-takxng and

'o'n’ly added to the inflexibility of the orgamzatxon.

~Shocks to the syé_terh:-é'co'hdrhi'c crisis, increased compennon, and the need to
iﬁéreééev ﬁrd'ciij'ctiiii_ty—lﬁéve nonetheless spurred a reevaiuatxon of the foregoing
Constraints and; as in the case of Ford Motor Company and the UAW, resulted in
efforts to move m“tﬁe direction of é more éaéﬁiab’ié and p’r’o”ducﬁve system;

which have captured public attennon, mciudmg 8] pohcy pronouncements from

corporate headquarters emphasizing a new philosophy of human relations; product
quality, and ;Sraaaéi development (see the é’c’com;ianying- Ford Motor Company report
for detail); (2) the 1979 and 1982 contracts negotiated by Ford éﬁ’d,‘;fth’é UAW opening
new bround for worker parncxpanon in decision making, information sharing between
fzérﬁfn&ﬁy and union, pxlot programs of emp/oyment Security for senior w'o'rkers, and

.(1‘
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Involvement.

More broadly viewedf these efforts constitute a trenchant evaluation and

——

crmcxsm of past pracnce coupled with a wxlimgness to "experxment" with new

orgamzanb'n'al practice. However, it should be cmderstood that the expenmertanon to

which we refer differs from the classic scientific model: A few controlled

exp'erim'en'ts’ (e’g;; pilot fsf'isg?é?ﬁé of gﬁéiéﬁieéd é'rﬁbléy'rﬁé'riti i'ié\'ié been exp’lbred; but

Emptoye !nvolvement (ED procm;t. As described in a joint UAW-Ford ﬁUBiiéétiéh; El

fluis a process in which local Unions and local Managements Work together to jointly
7

formation of cooperative ﬁf&BiéFﬁ-SéNihg groups. Plant management in the company

ha’é little choice about whether to establish El in their facility. Where they do have,

some leeway is in the actual implementation of the EI process; e:g:; what pace or

variations are necessary ‘to adapt to local circumstances: Thus; while no explicit

theory of orgamzatxonal change has emerged ‘there are deftmte plans of acnon.

The success of Ford's plan of action, like that of any orgamzanon attemptxﬁg’to

(3) to institutionalize or i'bijtiiﬁ'ze changes in behavior which produce results consistent

with the plan of action. The first aspect constitutes a problem of operationalizing

' the theory and developing the capacity to generate and meaningfully interptet ihe

r
L =a
(i)
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results. The second and thira,:by con—trast p’r’eseﬁi piasiérﬁgfa? aaiﬁaﬁf‘y’ and

p’aru'cxp'atmg; These last two aspects are critical Wxihngness to parncxpate means
‘-

more than ]ust "suspension of Eﬁéﬁéiiéf*" Rather; it requires 1nformauon5 a liné into
the system, as well as some proof that the results of the change plan are sufhcxently

positive or neutral so as. hét to inhibit continued parncxpanon. Participants in

These points are especxally rele'-.'am i tiwe case of the automobiie inddstry and

t

'réép’b'n'sib'l'e drganizatidn; .Catch phrases like "more openness;" "1nformanon sharmg,
and "trustbuilding" have been emphasized in the change 'p"racéss. Employe Involvement.
hes become something of a caEﬁérstéhé in thé ?'o'ra;g"pubiic reiatinns 'E:érﬁ{:éigﬁ to
tﬁé importance of 1mprovmg product quahty—-a goal whxch requxres better
communication b’étWééh h’b'urly and salaried emp}oyees and thhxn the salaried ranks.
One of the. areas in which improved Communication between workers and
managemem is. needed, and to which the new é{:ﬁESéc}i to .b’é‘ttéi' 'cb'rh'rhuhi'cétid;ié is
being 'p'ui to test; is Eééﬁﬁéiagiéé& éﬁahgé. Many Wdrké'ré éri'd union 'r'ep'r'es”entaﬁveé

with new technology and the specter of job displacement by new technology. Like
‘other automobile cgmpéﬁiéé.éerjhd the world, Ford Motor Company has been putnng
increased emphasis on automation and robotics. True, automation is nothing new, for

it has been a long-term trgnd in all industrial countries; 1ncludng the United States,

H
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processes for makmg chermcals and steel' for example. The 1mpact of automation on

labor had been less obvious because these processes employed relanvely few workers
3\

originally and because the W1d65pread m‘.*pl’ernentatxbn 'o'_f computer process contrat

took place mainly during a period of economic expansion.
- In recent years the growth in computer applications in the plant; including
roboﬁcg, has shifted toward manufacturing, especially those manufacturing processes

,,,,, \ . .
whxch are labor xntensxve, unpieas\z{nt, or unsafe. N’lérewer,;this shift has been

manufactured géédé market in the United States. The resulting high unemployment is

die to all of thesé confluent forces, making it difficult to disaggregate the relative

- P '7 - - - - - - D — e
significance among the contributing factors. It has been pcunted out that automation

1?2

in rnanufacturing is necessary to keep US. Indu.;try compennve 1nternanonally . New

software for automation: However, it is clear that the composmon of the industrial
!

WOI‘K -force will be dxfferent in both total size and in the types of ;obs offered;

decline in the coming decades. I ) -

et

As it confronts a changed world market and pressures. to improve cos

competitiveness, the U.S. auto industry has encountered these problems d.lrectly. ’ (Se'
' < Y

Appendix A for a more extensxve discussion of recent research on the impacts of

l

technéiégic&i- change,vxn the auto 1ndustry on employment levels and patterns.) Even

1z - BEST COPY ﬂEﬁMﬁ&E
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of B&iiaiﬁg caépé'ratidh'. Less dramatic than the loss of jobs to a f,aEéigﬁ

threat- to unionized workers.

These questions and fears are not limited to biue-collar, production emp'ldyees._

-

Technologxcal change and internationatization -portend reduction in the demand for
supervisory employees (particularly as production is i'616'caté‘d;\76i' jobs eliminated) and
changes in the skills required of other salaried p’érébnnel\., In the latter case
partxcuiariy, the introduction of more extensive (and accessible) forms of information
processing and the computenzanon of many design and evaliz tGiictions could
of acqmr‘mg a new set of skills.

managéfnenf; Whether the recent economic "hard times" of the auto industry will
. f
actuatly lead to changes in pracnce remaxns, however, unclear. Auto company

executives have emphasz‘.ed thexr recepnveness to new programs of human resource~

&evelépiﬁent by alldca‘cing substantial sums for upgraded techmcal and "human

1f indeed some balance is to be achieved, a critical factor in the futurevof the

auto industry.and other basic manufacturing segments of the U.S. and European

g

) BEST Copy ﬁVA{LﬁB&E 13
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economies will be the content of human resource aév'éiaisfﬁéh{ practice. Rather than
being a function whose domain is restricted to the administration of salarted
narsonnel or the supervision of coliective bargaining agreements, human resource
'devei'o'p'men't must e)‘ébéﬁa ii§ borders to the fields of parﬁdpaﬁve— decision-making;

enterprise. How such a reorgamzanon will be accomplished and who- or what
organizations (e:g:; companies; unions; government, or educational institutions) will be
invoived in the change process are the central questions which need to be addressed.

:3
Human Resouit. seveiopmen

Organization for Econormc Cooperanon and Development (OECD) proposed a study of

“

bf&f:éé&i circulated by Oééﬁi’ Cehter fer Educatmnal Research and lnnovation (Pans,

human resources at the work place and public policies in the fields of education;

vocational training, and employment;" The main objecnves are: (1) to analyze the

. ways 1 n whxch human resources are developed and utilized under dxfferent economxc,

social, and cuit{urai conditions; (2) to understand the roles played by the different

aééﬁﬁ both in governments a’ri'd in* enterprises; and (3) eventually to suggest

Parti’cipa’n’ts in the study are from five major auto-producing nations: United
States; West Germany, Sweden, France, and Japan. One company was recruited from

each country; these include Ford (U:S;); Volkswagen (West ‘Germany); Volvo (Sweden),

<14

~
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Renault (France), and Toyota (Japan). Each com pany agreed to prepare a report on

.

their human resource polxdes relating to technologicat change and to' cooperate ¥ w1th
a team of outside researchers by facxhtatmg entry into a planty that had recently
undergone major technological changes. Another part to this study is a compilation

of national and regional (state) policies dealing with human resource development in

This report summarizes the f1nd1ngs from the plant-level study. Ford Motor
Company voiunteered to mmpate and 'p’rdvided access to the Bearborn Engme Phnr
(DEP) which was renovated between 1979 to 1981; at a cost of nearly (US),>600

aah‘ah; to prepare the .p'ian't for produéﬁaﬁ of a new 5au'r-'cy1in”dér en'gi'n'e. This was

and macmnes represented a srgmfrcant increment in technolog;cal sophxstxcauon when

compared to the old plant:

the research téa"m from the "University of Michigan reconstructed the history of

events leading up to the renovation and the renovation process itself and ihéﬁ

analyzed the consequences of the renovation. The quesnons we asked arose dIrectiy
from the parameters of the overail OECD project: How was the decision made; and

how were the various parties in the plant informed of the renovation? How did they

interact at various stages in’ the process" What were the employment consequences
- of the renovati,on? What were the costs and benefits in human and 6rgéhiiéti6néi

terms" What was the role 'o'f training in the renovation p’faééss? What lessons were

learned from this experience (e -3 regardxng human resource development)? What

.
T - s —-

further° technologxcal changes are on the agenda, and what considerations. are being

M

15
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made for human resource utilization and i'm'p'a'cts’ (See Appendix D for a more

-—
-— -

detailed listing of the quesnons posed.)

The b"ddji of the report is divided into thre'e main sections:

special attention: Chapter | concludes with a description of the questions pursued in
discussions e'v"'iiﬁ Ford Motor Company personnel and documeéntation of the strategy for

investi gatx on:

(II) Chapters 2 3 and 4 prescint the fxndlngs from the case study. Each

'chaptéi'"cdrréspdhds’ to a segment of the investigation: Technologl zal planmng and
decision making (Chapter 2), Work 6Egéﬁiiaﬁ6'ri (Chapter 3), and Training (Chapter &)
While it is understood that these areas of ihVéétiééti;h overlap, they are iﬁiiiéiiy
presented as separate topics to aid in elaborating the details of the case study.
When it is critical to do so, findings fram more than one area are presented within a

chapter; howaver, a conscious focus on an 1ntegranon is made in the fifth and final *

chapter:

(11) The final chapter, Chapter 5, contains the conclusions drawn by the
tesearch team. ' The intergrated results are initially summarized and key observations
are "underscored. In closing there is_an outline of additional research- and a

consideration of the policy implications suggested by this project.

Case Study Design

The Preparatory Phase

Between December 1982 and February 1983 preparanons were made to undertake

16 :
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investigators from the Wniversity of ;Michigan (representing disciplines as diverse as

engineering, technological planning, social work, and sociology); an initial round of

elected union officers, and several production workers. The preparatory work was

documented in a report issued by the University of Michigan research team in April

1’9’3‘5;

provided an interesting and useful site for the OECD case study for several reasons.
First; as mentioned earlier, because technological changes were ndertaken at DEP in
the recent past, it was possible to meet with direct participants in the renovation to
get their impressions of the plant and’ their work before and after the change.

workers at. DEP expressed interest in the 'study and offered their cooperation to the

research team.
The plant was built in 1941 by the United States government to manufacture

aircraft engines: In 1947; after the end of World War II, the facility was purchased

1950s; however; it was converted to the production of automobile engines.. By the
id-1970s, with the onset of a succession of energy crises and a shift in company

strategy, the manufacturing facilities became outdated. Between 1978 and 1980 a

- i'r;i
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13600 million réhabiiitatiori and expansion Converted the plant from the production of
powerful but mcreasmgly unpopular, V-8 engmes to the manufacture of more
economical ié:iiter, four’-'cyiinder éﬁgiﬁég; Major te'c:h'riolo@'cal changes (described in
changes were computer -aided automation of transfer, machining, and checking
processes. The converted ptant has the capacxty to produce approximately #,200
engines per day—one million per year.

In the 1960s, the plant employed as many as 5000 workers and produced V-8
engines—and parts for other V_plants.’- Present employment levels are\ far lower: 1,500
hourly employees in the second du"arter of ;983’;, That reduction represents the
combined effects of lower production levels and teehhological change and the removal

. of mdustnal engine production. Estimates made by plant personnel suggested that :

“ . gven if the—plant were to achieve 1ts producnve capacity, only three-ftfths (or 3,000)

‘of the previous number of hourly workers would be employed: As it presentlyvstar_,\ds,
nonskilied hourly workers must have approximately ten years ééhiorxty to keep their
jobs in the plant. %

The Crankshaft Area

staff) employees—were chosen within DEP as foci for the case study* The Strategy
"for selecting those units was diSCussed at a meeting with plant and company
Eéréoﬁﬁél; the UAW local unit chairman, and the research team. Aftér a tour of the"
facilities, two candidates among the production units émérgéd: the engine hot test
" area and the crankshaft production line: A group consensus soon fixed upon iﬁé‘
crankshaft line. Both areas had undergone massive renovation in which job changes

were significant, fewer workers were needed to run the operation;, and some training

.18
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was necessary. The hot test area, however, included very few workers who were

included a number of workers who had been there both before and after the change.
Time and resource limitations, along with the desire to document the changes in work

organization brought about by the renovation, led to the selection-of the crankshaft

area for detailed investigation.

Selection of Personnel for Follow=up

It was decided that the hourly and salaried units should be functionally linked to
make the case study more meaningful. One unit selected was all hourly production

but also some hourly personnel; which included all production supervisors, skilled trade

workers, process engineers; plant engineers; training personnel;, and higher level
managers who had some influence on the crankshaft line. Selecting the hourly
production personnel was straightforward: they were the 40 or so workers in both

much more difficult to select. Over the course of several meetings; various

B 3 3 B ® - . e e
managers from plant, division, and corponrate levels and union representatives
suggested the names of our initial contacts. kLater discussions netted more contacts

which were subsequently pursued: In the end the researchers were confident that a

- representative group—of the most-knowledgeable persons had been_identified:

Over the two months of intensive investigation, the research team met with 87

various levels and locations within Ford Motor Company. However, the research team

did not seek out workers who worked in the crankshaft area before the renovation

el
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but who are no longer there.
- : . Table . 1 o .

Characteristics and Location of Personnel Involved in the Case Study*

Employment Site at Time of Study

S , Dearborn - -
Employment "Engine Divisionat Corporate o o
Status plant Eevel Level Other Total

Salaried 24 8 5 e 38

Foweg

Nonskitled/ - L
Semiskilied 40 - == : == 40
Skilied 6 == e - 6

Other -- -= - Jenw 3.

TOTAL 70 3 5 4 87

* This refers to separate individuals with whom we met. Some people were

contacted more than once or met with us on different topics. Thus, the total ______
number of discussions is somewhat higher. : ’

4

One safaried employee, a training specialist, worked at DEP but was on North
American Automotive Operations payroli. .

#*% Three union representatives (considered for our purposes hourly employees) were

officers of .the UAW Local (600) which covered the complex of plants of which

DEP_is a part. N . ' - :

<
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The research team was divided into three groups for purposes of collecting data.

One group was concerned primarily with the introduction of new technology_and

focused upon selected members of the composite salaried group for their information.

A second group was concerned primarily with work organization and held discussions
with ail the hourly workers and selécted individuals among the' Composite salaried
group. The third group was coricerned ﬁrimariiy with training and focused upon those
individuals thét “were involved in planning or conducting the training: ) |

Each group had a corollary objective of collecting data which related to the

other areas. For example, the group concerned with work organization also explored

issues reldaied to training with participants in the training programs and sought to-

discussions with more than one group in the research team's effort to more fully
explore the overlapping impacts of change processes. '

For the varied discussions necessary to cover the complex of topics developed in
the preparatory .stage;' the research team constructed separate indices of questions to
be pursued in each area (see Appendix D for a detailed listing). These ifidices were
subsequently cross-checked to insure that different perspectives (e.g:, plant vs:

corporate views, hourly vs. salaried employees) on the renovation process (and its

* aftermath) were included and to minimize redundancy in the individual discussions.

Although a number of factors, especially the need for small engines, led to the

renovation of “the Dearborn Engine Plant, the most obvious change was the

introduction of new. technologies, both in product and process. Therefore; we will

o , o O ) e
begin the description of findings from the case study by tracing in Chapicr 2 the

process of technological innovation before, during, and after the DEP renovation. ;

. 21
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Cl‘mpter 2

——

TECHNOLOGY INTRODUGT!GN
1

J

in this chapter we will discuss technoiogxcal mnovatxon, in partlcular the process'
by which new technology was mtroduced at the Dealborn Engine Plant (5EP) We
will examine the phases of technologxcal change, mclLdmg the partxcxpants and factors |
which affected the 'chérige process. The chapter lis organized in three sections:

(1) decisions leadirig u&to the 423@%’%, includinjg initiat pianmng and pFepéFétiohi

at the plant; and" (3) future changes in technolggx

introduction being suggested within the Ford Motor Company based in part on the

However, the reader shouia be

aware that what is conveyed here represents obsefvations and opinions from managers
and engineers, not hourly workers involved in direct production tasks:’ Those views
will be presented in the next chapter: ' - ;/

_We. found. that technoiogy xntroducitton is & dynam;c; but. evolutxonary process. It

emerges from existing technology and conunues/to change and advanCe rather than

remain fxxed between ma)or renovatxons or expansxons. In a large company such as
;

Ford, one can use a model of a spiral to visualize the process of technologxcal

change: - technology Wxthm the company ascends the spiral graduaily, movmg ‘from
,,177,,,7,

N

plant to plant increments. However, vxewed/from the perspective of a single
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change may seem revolutionary—as in a jump from one level in the spiral to another.
For éia'rnp'lé,— b"y the current standards of Ford as a corporate system changes " the

we spoke were more excited about the orgamzanonal, managerial, and human

renovation itself: While recognizing tne importance of technical components, it was
emphasized in the discussions that human and social factors are of equal or greater
importance: What emerged from our synthesis of comments was 2 view of the plant
as a social Eyéiern with t’ﬁé need for better iniegfa%iaﬁ within and between the

and pa”rticip'atary decisionmaklng;

Decisions Leading to the: DEP_Renovation

Eped;spo&ng_elrcumstances and Eng;ne Choice

complex ﬁia’hhihg on an international scale: . The OPEC oil é’rﬁb’é’rgo' in 1973-74 and

cars in the U.S. automobile market. As corporate staff at Ford in Dearborn
consxdered its smail car strategies around 1974, the need bmcame apparent to replace
toth the European Escort and the u.s. Pmto. The “world car" concept as well as
limited resources led the company 10 seek a single basic engine design for its new
generation of small cars. -

éa'm'é 20 small engine designs around the world were examxned An early

would not -meet the 1ncreasxngly strxngent U.S. emission standards; and a 2.3-liter

S

&' .

»
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engine ‘'was considered too heavy and bulky for frontwheel drive passenger cars.

Three engines with different combustion chamber designs survived the winnoasing

_process and received careful consideration and testing in the company's Scientific

Laboratories in the U.S. These were: (1) the compound valve hemispherical (CVH)

design, ot the "Hemi"; (2) the weage design, also known as the- quench type or the

bath tub; and (3) a precombustion chamber design; similar to Honda's, CVEC engine.

The three engines were compared with respect to their size; weight; Cost; and fuel

economy: The Hemi engine (codenamed "Erika") was finally chosen, not because it

was the least costly, but because it was deemed mcre capable of. meeting the

‘deemed more flexible in terms of redesign for tradeotfs between power and fuel

economy:

After the basic choice of the Hemi engine, further development and final design
were carried out by Ford's ghgihéers in Europe, as they were more experienced in
designing small, fuei-efficient engines which had higher speed and EBFE;BE than their

American counterparts-ai that time. Important variations were allowed between the

- N . s
Hemi engine for Europe and the same engine for North America in the areas of

manifold, mounting, and emissions. The developers in Europe were far removed from -

the eventual American production site in Dearborn. The European version has been

produced at Bridgend; Wales; which has a production volume capacity about half that

of Dearborn Engine Plant. .

The Ford Motor Company is one of the largest corporations in the world and

follows a long-term, multi-based, and multi-level planning process. The planning for

BEST COPY AVAILABLE B
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development; (4) Advanced program development; and (5) Production program

execution (for further details; see the Company Report). In the early stages, planning

.considerations are focused on such questions as whether and what kind of small cars

‘and Europe; with minor
variaiions between the iwo versions fo aéé'ji somewhat dirzerent market objectives
and governmental regulations. The Hemi concept which was selected had to be "sold"
internally to the Ford operations both in America and in Europe.

During the 'muiti:yéér prodict planning process, a number of advisory

committees and the central staffs provide support for the Office of the Chief

a2

Executive. However, as far as manufacturing and human resources are concerned,

these advisory committees, such as the Manufacturing and Supply Subcommittee and

the Human Resources Subcommittee, remain on the level of broad policies and

a

strategies: . In the case of the Erika engine, the corporate product planning group

decided on the volume of the new engine to be produced and where the engine was

Division and approved by the company, the Engine Division took Tesponsibilities for

inviting bids for the production equipment and for managerial and engineering staffing

of the chosen plant. ‘ ]

* At-the early stages of business and product development strategies, human

25
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resource consxderatioﬁs were not p‘rominent, but entered only in a subtle way Wh’e'n' 5

focation ‘choice for producnon is consxdered a global out!ooR is hrst taken to

compare labor costs and capabxl ties 'in different countnes. When alternatwe sxtes

are compared in the same region or country, the consideration would mCIude labor

reiations climate; labor quahty, as well as labor-icost. For example, ‘it was nDted

that Dearborn had an expenenced labor force.‘ h 1277, three gears Before "Job 1"

(thé ti'r'rie for the first p"ro"duct to be b’r@duced; nominally April 15, 1980; for the

Hemi or EnRa engxne) a 10- to 12-month planning process for site selectxon and .

Q

engineering design was' initiated! The Enka program marked - the fxrst nme in Ford

3

wii. laenan skills were consxdered durmég this early planning phase ior two reasons:

() technology complexxty (txght toierance) and (2) changing mana*g\lment phxlosophy.

This consxderat:on of human skill requ.rements led to the allocation of a training

budget of about @Ws)s7 mxlhon even before the site was . selected (see Appendxx F for

o

a summary of training cost). B o ‘ _

Site Selection

;i'he choice of the begrb'orr% Engirié Plant (DEP) ior Ferioiia'tio'ri and 'p"ro'ductiori of

orgamzatlonal, pohtlcal and socxal consxderatxons. Before its renovatxon, DEP had

been producxng V-8 engines for iarge cars and with the shrinking market for such

~vehicles; Ford had annouetced the closmg of DEP; with the intention of shifting

saianed and hourly persgnnel- to other assignments.” The plant was expected fto

become vacant of be used as 3 warehouse. . Three basic site options had been
considered for producing the Hemi engme in America: (1) construction of a new
engine plant on a "greenheld" site somewhere in southeastern Mijchigan; (2) expansiun’

of .an existmg engine piant; perhaps in Windsor, Ontario, or -Lima, O hiog and

A

(3) conversion of an existing engine plant, such as DEP. -

.

Yy
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the three 6p’ti'o"ri§ were relétively small (within about 10 percent). Gieari‘y "the,

buxldmg—related expendxtures would be less for an existing sxte than for a greenﬁeld"

°

site. Excep't for the cost of demolmon, an exxstmg site would be less expensxve

S

through its use of existing buxldmg structure, par&mg and roads, boiler house and

e’quip'rh'e'rit, and othe_r mfrastructural facilities. The savings could be in the order of "

$50 miilirsn; -Hé&é&ér; this amounted to less than 10 percent of the total prOjected

éﬁéiirit 6’f‘-sa'v;..gs.- Thus; a. variety of organizational, p’bhtical’ and social factors -
became 1mportant in decxsxon makmg

A number nf managers, considered it unwise to renovate DEP, both for its

réétri'ctiiié labor agr'e'e'm”en't aﬁd -because of the structure of the bmldmg. Moreover,

barrier to the establishment of-a cost effective training ‘program: - given that skilled

mamtenance workers would have to be trained in the detaxls of any new machinery,
F/<'~

the DEP bu11d1ng was consxdered costly and chifrcult; It is an older building, two

stories in structure, rather than one f1Br as is currently considered optimal;
7

oL LTIl o . g - - DR IR - . . (;‘ - -

moreover; it was ongmally deéxghed"qbr a different purpogse (i.e:, aircraft engine

5

production). _
Oh the other hand, there were factors favoring DEP: For ésearﬁislé;pé'r:-::its for

getting permits for a new greenfield site would be more difficult and ume-consummg.'

BEST csw ﬁVNLABLE - 2v
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also inherent operating cost advantages at DEP coniributed by the Rouge area sapport
activities, such as truck and rail setvices, plant security, and others. Moreover; the
State of Michigan and local governments encouraged Ford to keep DEP in production

strongly urged Ford to keep DEP open in order to keep the jobs there, and
maintained an active campaign along these lines by making contacts with legisiators
in the state capitol and ﬁé&hih;t'cih, D.C., and holding a demonstration at Ford worid
' headquarters. Thére were ciear indications that the UAW would become more
cooperative, and the bumping of skilled tradesmen was actually suspended aurihg the

,,,,,,

was certainly important and.was a known factor, as compared m the uncertain
~vailability of such a labcr force at a gre'en'ﬁ—eia' site. When Henry Ford II reversed
the éa’iliéi- aécisibh to close DEP, the general peféépfiéﬁ among those with 'wfio"m' we
spoke was that the decision was based mainly on ncneconomic ‘grounds: Ford's social
responsibility to its employees, the local and regional communities, and to the
economy of ‘southeastern Miéﬁi.géﬁ;-

“The Implementation of Technology

" The design of the plant was changed several times in response to alternating
company pians: Originally the intention was to have two-thirds capacity for a 1.6-

liter engine and one-third capacity for a l.3-liter engine: That was the way the



Most of the heavy- part machines were affected. Layouts were 'chéngéd; the p’iant
was expanded in some areas; and a decision was made not to use some machines

previously iﬁstall,é,d. |
Initially the plant was sized for an annual volume of 638,000 engines and
,,,,,, ¢ A

machines were specified for that capacity. Later, corporate planners feit that this

would not be enough volume and a 1.1 million engine annual capacity expansxon

program was undertaken. This requirerd eniarging the buﬂdxng; Some machines had to

running at about hatf its capa.cxt: Ry until these observanons in the summer of

T 1983). Au these changes are disruptive to the producnon system itself as the

equipment is dedicated automation and not es’p’ecxally flefu'ble; " We were informed
that if other than a four-cylinder engine were required, extreme dxffxcuity “would be
experienced. |

The character and difficulty. of the renovation was described by one engineer as
follows: |

We had four chfferent engineering :groups working on the renovation. When

you stack up all the possibilities for error in the time frame we were
-dealing with; it is a miracle that we did what we did. We cleared out old

equipment; demolished (most of the interior of) the building, foundations
were installed; new equipment was being installed concurrently with pouring

foundations. A new machine was, sitting on the flggr while construction

was going on around 1t....W_hat happened here was probably the biggest
undertaking at Ford.

ElolunonaLyﬁature of the Technolojz

Although the new process technology and automation 1ntroduced in the' -

were basically evolunonary in nature within Ford Motor €om,_~y. Each of the

29
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companys five other North Amerlcan engme piants &n i;xma and ClevEI“d Oh.lO’

:

Wihdé'o'r and Essex, Canadai and Chihuahua, sMexxco) and their counterparts elsewhere

in the WDl'ld undergo some measure of technoiogxcal updating every few years, usually

accompanying product changes: Thus, the létest renovatxon at any plant would

include incremental technological advances beyqnd the previous successful changes at
other plants: The renovation of DEP in 1978-79 made it' the most automated

automobile engine plant in the world at the time, but its furthest advances have

since been 'siii:ﬁa’SSéd b'y_dthéi- plants. The most impur_tant rﬁ&ﬁﬁfééé’rjﬁﬁg iééﬁhélbgiéé
introduced at DEP include: the profile lathes that make the elliptical cross-section
barrel—shaped pistons, the automatic hot and <c:. <igine test systems; the fastener
assurance system that monitors and Controls the torque applied to fastening bolts, the

optical gauge for cylinder head measurements; and the black light tests to check oil

leaks. The rore important plant engineering technologies include infrared detection

of loose efectrical connections and the use of liquid nitrogen sleeves to freeze water

to isolate pipe segments for repair. .
Also new| at the piam are a variety of ﬁréééééiﬁg ﬁEaééadFé's-ari-iihé receiving,

making for, among other. thlngs, more stringent inventory requirements for the number

of engine pa;rts produced” each day. It is 1mportant to note that much of the system

was put together fh’i?augh a téchhoiagica expioraﬁo—n with vendors: Outside vendors

Thé 'c:i'é’rikgl'_iéft area has been highly automated as a l_'esult of the renovation.
- : R o L Ly i . A
In the créhkshéft area, one worker can now handle several gnndmg stations. As

ConSEquentiy, a‘utomatxc gaugmg, by electronic contact and non-contact types of

COPY AVAILABLE o
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gauges, is used extensively to monitor 138 chara  ‘istics (compared to 42 previously)
to minimize defects in-the crankshaft: Another manufacturing technology introduced

to DEP that was new to Ford (but not to the industry) is the crankshaft mass

rotational axis is established by drilling the centers at selected locations. In mass

centering; the crankshaft is spun and the location of the mass center-line is

calculated: The centers are.drilled in relation to mass on each crankshaft, thus

minimizing casting variations and increasing efficiencies at the crankshaft balancing
operations. As in the rest of the manufacturing process, the crankshaft area uses

control applications that formerly required relays. With PCs changes in machine
controt can be accomplished quickly without hard wiring revisions: The PCs also
_ provide the potential capability to commnicate directly with a control Computer to
record production rates, downtime, and s’crép counts: However, these changes are not
as drérrjétic as was, for example, the radical "state-of-the-art" departure involved in
the hot engine test system: &

technological, but organizational in character. They pointed to a management style
that increasingly emphasizes participation and to the establishment of a new learning
center through which many workers in the Rouge complex; not just within DEP; have

received training. It is the combination- of management. style and training, more than

o

the technology, several managers at the division level believe, that resulted in the
continuing improvement of product quality and labor productivity at DEP. This will

. be discussed later in the chapter.
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consultantss ,Other Ford erigi'n'e plants were looked to specifically for ideas,

l; n

shifted in from other parts of the company. Moreover, eqtnpment vendors provided
advice concerning particular hardware and participated in the training of operators,

both 1n-p1ant and at the vendor site; A smau degree of outside consultation was

drawn upon with regard to the renovation of the buxldxng itself, including plant iayout

and the instaliation of éi:j'tji'p'rrierit These consultants included architectural engineers. '

© There was consensus among those with whom we spoke thati .. ) standards .

which were set as 6b’jé’ctive§ were consistently met or bettered, and b"y sizable
margins. This includes the 'c:em”p'an'yis three major 6Bjé'ctiiies-i quality, cost, and

for the renovation came in at an actual figure of $593 million. With regard to

quahty, the objective was 15 repaxrs per 100 e'rigin’es produced at_ DEP: it is now
!

down to less than 7 @ 25 percent annual improvement). = Most of the repaus are for-

minor oil leaks die to seah%g problems which can be corrected through & modest

éa;Sita'I investment. The intent is to match the projected 198_6 Japanese repair rate

of crankshaft manuiacturmg over 1981 is as fo Hows-

DEST COPY AYLABLE
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, 1982 1983
Casting 8% 79 % - -
Machining 13 % 78 %

A number of reasons . for BEP performance excellence were stressed ,by Ford"

management. the concentrated training program offered at the plant, El (E;mpioye

hourly workers wh;ch emphasxze and document the compent.xon issue. As’ a reSult, it

is stated, mo tivation and- group spirit among personnel 1s up, and there 1< better

cooperanon between lwurly workers and management and between the Cbmpany and B

the union. Succ:ess in plant performance ‘seems to have had a booster effect in

further elevating morale and collaborative feelings. There is also better cooperation

fr’ar?. §ti;3;3iié?§; whose parts ﬁava increased in quaiity; The ir’ﬁﬁEaiiéa iééﬁﬁaiagy; per

received more émphasis from many among those with whom we spoke.
Some hourly pesple and skilled trades workers have a somewhat different view

of the success of the effort (see Chapter 3). They feel that some of the machinery

- does niot work well and that downtime is high. éniy the extra capacity of the plant -

allows such deficiencies to occur without dire consequences, they argue. From ~

management's standpoint; the plant's extra capacity allows managers to employ both

production and skilled trades peéfsonnel at the levels required to effectively support -
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p'ro”dij'ctibn. At this level of staffirig, which is considered 6piini£xl by management,

of production intentions and capacity: As indicated earlier; the plant was built

originally to allow production of 638,000 engines per year and later expanded to l.l

million engines per year. Because of reduced market demand, the plant has been

running at about half capacity. The full capacity of the plant has therefore never -

been téététjj and it has the luxury of great flexibility. These are unusual and
i'r'régulai' contribiitions to p;eribrmance capabiiity;

t'e'c:h'n”o’l'o’gy. " It was evolutionary in character, but had several advanced and umque
high-tech features. The implementation was carried out fundamentally through 1nternal

resources and without the percexved need for outside consultation, although vendors

piayéd a vztai part 1n the process. The outcome substantxally surpassed orxgmai,m__

S N o ity

expectatxons in multxple dimensions. A variety of mternal and external factors
]

contributed to this hxgh performance record, from intensive Japanese c.ompetxtxon to

excess capacity relative to production demands.

The Diffusion Process

Product tec.hnotogy diffusion during the DEP renovatlon was basxcally a top-down

process; with fundamental decmons made at the corgporate level. Information and

parameters based on that decision were transmxtted to the dxvxsion level from which

point it was furthar commurucatea to the plant level—initially to salarxed staff and

thé_h to Ho'urly workers. Process technolbgy diffusion, on the other hand ortgmates at

the division level and follows a similar information-flow pattern: -

One manager stated the matter this way: ‘"In the fall of 1977...they 'started to

34
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take the equipment out: We didn't know the specifics of it until July of 1978 The

plant manager was the primary gatekeeper for information about the shutdowsi-and

‘renovation. Wxthm-plant acthtxes were descnbed by _managers in the followmg way-

Salaried personnel knew of the changes flrst through meetings with the

plant manager. Then an 'active; intensive, formal program was carried out

to bring the hourly people on board. Meetings started in 1979, perhaps a
year or a year and a half ahead of time. Pictures wete shcwn‘ protatypes

were demonstrated. This kind of advanced information and preparatxon had
never taken place before.. -

The news media presented information through statements by Mr: Ford and local
governmerit officials: - Thus; in addition to formal procedures; word spread inf‘o*rman'y
through the plant by way of the salaried people; rumors; and the media. Specific
technological choices were learned by the supervisors and the maintenance manégér’ﬁ
about 14 months before Job 1 and by the workers about 12 months before Job I:

The reality of the change was demonstrated to hourly people when equipment was

instalied by contractors in late 1979 or early 1980. ,In meetings with hourly workers
it was iﬁaiééiéa to them that those displaced by new technologies would be -

réassighéa to other jobs in DEP or elsewhere in the ﬁougé Plant, if their sefiority

- was ﬁigﬁ enough to keep them from being laid off. Since the plant had been

experiencing a steady "di'é'p'viiri production since” 1975, the impact was not nearly as
great as it’ might have been earlier. Nonetheless, the plant. meetings, according 1o
managers; h’éi;;éa to redice anxiety and resentment.

While many of the salaried employees saw this as a rather exemplary process of

participative technologxcai innovation, it appeared to others as more umdxrectxonal and

hierarchically controllied. -Hourty workers report a pxcture at variance with that of

salaried people (see Chapter 3). The big change for DEP was that hourly workers,

-mostly members of the ’sl_'_<jﬂéd trades, for the first time were engaged in training

during the pre-launch period, including at vendor locations. However; their role '

. ; ’ )
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basxcally was that of recxpxent -of skills rather than partxcxpant in decision making. A

rationale for thxs approach was given by a plant engineer who felt more hourly
worker participation would have been -unrealistic. When asked if hourly employees
’ " could have provided greater input in the change process; he responded as fo’llowsz,

Realistically; no. I would like to be able to say yes, maybe they could.

How can you review with somebody when you don't know what- the product

or machines would look like? They were still designing the product. In

order to review something with an hourly guy,; you have to be able to

show him pretty good detail; Otherwise; why ‘bother? Talking about
generalities is pointless.

-

Conflict and Resxstance

Different personnel groups apparently responded to the change in different ways.

Although there was no consensusk among those with whom we discussed these matters,

_— o /\\

some of the Cia1ms in this connecnon will be indicated. Division people were

viewed as generaliy favorable. Some plant production péi-_lé'o'_nnel_ up to the managerxai
level were seen by some as a source of Fesistance, both because they did not
understand the technology and because théy'per'ceived risks in getting their jobs 'd'o"n'é.
After the renovatxon, ‘some of the techrologies did not function as éic'p’é'cted. When
this happened, we were told that\one of the production managers wanted the old
styie equipment restored. Some manufacturing engineers. did not believe that ‘millers

can work better than lathes. Some older eiectr:cxans feared programmable controllers

N B

or were reluctant to learnvthem. . -
. On the other hand a considerable number of those with whom we dxscussed this
quesnon felt that the change occurred in the main in: a smooth and cooperanV° way.

Middle management was not reported to be an obstacie to innovation. There were no

general disagreements reported across broad categories or umts. When dxsagreements
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arose; we were told, these were constructive conflicts that were resolved érﬁi&ébly;

-

We were informed that to the degree conflict and resistance occurred, a variety
of means for resolving these dif»fiéﬁiﬁé's were éﬁiﬁiéyéa or evolved naturally: El was
poxnted to as one means of improving retationships and communications among

,

different groups; e.g., between hourly people and engineers: In some instances more
drastic action was taken: Some people were transferred; although no .one was firedh
The i‘generic process groups“;ior téchn'o'i'o'gicai déiiéié'p'i'nént; which draw an”d combine

' encourages parncxpanve management style and pracnce, was mandatory for all

supervisory personnel and abpves Beyond thxs, the following tramxng expenences were

identified: Sijpéi'iiiiséi'y instiiﬁte; computer graph;c:s; statistical quality analysis,

new equipment. The process was said to proceed in a rather smooth fashion,
although there were some conflicts and resistance along the way; A variety of
devices, formal and informal, planned and emergent, served to resolve disagreements
and obstacles. Training was prominent among these. fnere was no need to introduce
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significant changes in promotion procedures to deal with employment concerns.

\ \

Future Innovations and Changes_in the Innovation Process

Technological Advances Being Considered

The individuals with whom we spoke enumerated a range of technological

innovations being considered for future introduction. These changes were said to
generally aim at improving quality, reducrng costs, and improving the cornpétltlyé
p’osition of the company; Such changes are lntended to make- the systérn 'rh'ore.
flexible, although it is unclear to what extent this is possible: There appears to be &

desxre to use automatlon to cut costs and/or fo enhanci he "q'_i.i..-.:.;y of worklife
includlng safety. However, r’igaraag cost justification is often difficult: 1f these
changes are brought about, there would be many possible impacts on the salaried as
well as the hourly Workers. There appears to be a shift to defect preventlon rather

than detection, whrch would reduce the need for some expenslve equlpment. There 1s

[y

an opinion that too much technology and automatlon ‘was 1ntroduced at one tlme anu_

that more selecttve approaches should be used in the future. Wlth this as an .
l‘

crankshaft productlon, in the Dearborn Engine plant generally, and in the broader
context of the company.

Crankshaﬁ_P_Luducnon- Some of the rnanufacturmg technologxes already

accomphshed mclude going: irom geometrlc centering to mass centerlng, from paper

cloth polxshlng to stone polxshlng, from stand-alone pin grinding to in-line pln grlndlng

Envisioned down the road are: a. robotlc, automatlc gtnded vehicle system (AGVS) for

loading crankshaft castings at the _beginning of- the lines; connection of the Gilman

dynamic balanclng (geometrlc centerxng) machxnes with the SchEnR mass centering

machines for feedback ad)ustment of the Schenk; and laser light, balancrrng;_ Also

BEST COPY AVAILABLE
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ﬁéﬁfioﬁéa are: tieing into a mamframe computer so general crankshaft quahty can

Flexible robots may be Li’séd.foi' heavy oai't moving: There éfé hopes ‘of iiﬁiﬁg mixed
processing; like running two different cranks on the same line. Flexible machining in
the crankshaft area is being 'co'n'sioéi'éo. " In addition to more variety on th{z" line; an
aim is to achieve greater responsiveness so that new technology can be integrated
very rapidly. | -

The Dearborn Engine Plant: In addition to ‘discussing the crankshaft ar"e'ai,

/ upcoming developments i'\-l the wider plant operation were described. Future changes

| are antizipated in the !configuration and the use of programmable controliers which
are getting smaller; faster, and smarter; More.. computers will be used. Goﬁip”u'téi'h
aided design (CAD) and computer aided manufacturing (‘emi will bridge the piant

and the 'di\'ii&io'n'. One manager indicated that they are connnumg to look for ways to

robots; but of a ﬁexxbie rather than dedicated nature: It can be observed that since

the plant is highly automated already; it is hard to justify moving in more robots

———

unless they have a considerable -degree of sophistication. The United States has a
higher incentive to use robots than Japan due to higher U.S. employee wages.
i'n’d'e'ed—, it was ététéd that the U.S. employs more robots currently in auto engine

"::}-pi'anfs than does Japan. In tanglble cost-benef't analysis, the requxrement for the

o -

rate of return is 30 percent for production equipment, but the same requirement is

reduced to 22—23 percent for reusabie robots.

-

It was also feit by some ‘that the ptant had been overdes:gned in its use of

tﬁgﬁitéth étjijipi'ﬁéht and bi'ot:édiji'éé. Part of the effort in the f‘ijtiji'é will be to

unautomate or simplify processes, perhaps requiring smaller inventorieés. Slower
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'rﬁé'ch’i'n’éé inay be empioyéa because some of the machines may have been too fast;
d nettmg fewer parts at the end of the day because of downtime: =

Broader Developments: Efforts are bemg made to improve the design of the

engxne, aiming for more efficient fuel use by making the engine more thermally=

efficient mechanically. This includes a l an burn (improving the burmng rate of the

G ——-_
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air/fuel mixture or the surfacelvolume ratro in the chamber) There is also an
intention to reduce frxcnon throughout the entire engine and to reduce ‘the component

weights to accomphsh a quieter engme through less v1bratxon..i Actually, the Hemi
engine will scon become obsolete. A slightly iarger 1.9-liter en’gin”e is projected in
order to provide bettei iuel economys Electronic fuel injection is being xricoriio‘ra'téd.
A’ turbo version of the CVH s about to be inx?oagcea; By 1987 the engine .will be

qu1te dxffeient from the 1981 engme.

One product pianner felt that the more rev lutxonary tendencnes are in desxgn'
and materxa:ls units; rot in the manufacturing sectgr. The latter are .rather pa:slve,
r6§§oﬁdiﬁg prxmanly to the stimulus of necessity rather than ideas. He stated that
iwe're mukmg the internal combustxon engine for all 1t's worth:" He idéﬁtiﬂéd

Q
another possxble change° the engme-transmtssxon interface wxll\b: optimized. BDesign

will take a more holistic perspectxve, w1th "the overall workings of the auto vehxcle

bemg brought together through 1nteract1ve electromc controls. Regardmg matenals,
there will be an attempt to reduce the number of moving parts and use sohd state
" devices to the greatest degree ,)bssxble. Things that must moV'é will have less energy
loss, reduced fncnon, and better lubrication; Greater sophxstlcatlon will be necessary
regardmg tolerances., More use will be made of thermal plastics and thermal metals.
There will be lighter materials with greater resistance to heat.

The rationale for au this is verbahzed as. better quahty and- productxvxty-—leadmg'

to a better competmve posmon.
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To queries about the reasons for these technological changes, the answers were

prédicta’b’le. The overriding reason gi'ven had to do with att*aining"a better

holding on to existing i&Bé in the company. Several individuals at Ford mentioned

3 that at thé time the renovation was planned General Motors was their chief

&

competitor; now it is 3apan and, in partxcular, Toyota: .
- In addition, other reasons were given whiclk: may be iiiéi%iéd as instrumental in

relation to the ﬁifﬁ;ﬁy one: These .included improving the quallty of the product,'

lowerlnLthe cost of production; and enhancl » the process of rnaniifactijring. Also

'.

" mentloned was 1mprov1ng the gu...lLof workplace life.

All individuals ‘were asked for their observations concermng improving means of

'

tntroducxng technologlcal change based on what was learned through the DEP

experlence; These persons were 1nvolved at the corporate, lelSlon, and plant levels

who offered different perspect ve Some 'maj'o"r themes inclijded: consensus and
‘commitment at the beginning of the pra&egs'; ‘éénsiti%iity to eiternal i&?&ég; flexibility

and risk-taking, Integratlon among alt parts of the organization, 1ncremental change,

participation; and better use of huri‘e.rs resources.

Corporate Perspectives: It is important to obtain consensus and commltment to

new product very early in the front-end stage. " The lead time could and shouid bé
shortened through this and o:her means. Various units should be surveyed before a
design is developed in order""to learn what new teéhnologiéé might be built into the

design; for example, are there new ways of deahng with sheet metal “fabrication?
Some manufacturing people may need to be stimulated to become more recé'p’tiiié to
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ﬁé’v’v” ideas being farmmatéa by design and materials people. One view expressed was

that new leadership is needed at the very top of the Drgamzatxon, at the board"rvel

. in order to promulgate innovation m this current era. This leadership wxii need to

consxst of people with broad backgrbur\'ds at. the operating level m desxgn .and
'rha'riliié'ctiji-i'rig rather than those with narrow experxence in finance. !

The younger generation of buyers are highly sophxsucated regardmg. technology and

demand the latest and best in high-tech devices. This, in particular, constitutes a
new driving force in the market p’u'?.iii'n'g for technological advances in products.

Another driving force is compentxon fr‘om Jjapan and other countries. The auto

industry is now worldwide in scope and is strongly infiuenced by deveiopméﬁts taking

place abroad. Still another outside force is the effect of federal government

standards and regulations, such as those relating to fuel emission. These serve as

constraints in some ways, but also as spurs to innovation by forcing compames to
meet them' in the most eifective ways.

Division Perspectives: Consensus is needed among relevant divisional statf for a

-~

smooth change, which means. pa\pcxpanon by different groupings. Fiéiibility is

consequences in 1mplementauon planning, as well as greater simplicity. Engineers
should be encouraged to take risks and enabled to go to conferences; read journals,
and iéé'r'n’ new pr’o’duciicn techniques as a way of fostering this trait. A more

comfortable lead time is requxred between design engineering and launching. In this

instance, some of the engmeenng was stiu taking place during the setting up for

manufacturing; causing complications. There should be a closer relationship between
engineering and manufacturing. It is also necessary to do things faster in order to
cut the time between perceived consumer needs and an available product. One view

4z '

1
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expressed was that, in order to compete with Japan, people will have to work harder-
-longer hours, less vacation time, etc.—with significant impacts on style of lifé (time
with the family, etc.) and standard of 1i}ihg‘ for -managers as well as “workers.

It would be well to rely on the concept of evolving technology--continue with'
what currently works and make improvements within that framework. It is now

deemed more important to make improvement in what you have rather than institute

multiple and widespread new technologies. - (
People and human resources are seen ‘as vital.in technological mnovatxon. "It is
7777777777 - -

not just the hardware, but also the software, the orgamzatxon, and the ergonomxcs "

...

Hourly workers should be brought in very early in prespccxﬁcatxon oi new equipment.
While -engineers would still be in charge, hourly people could be extremely helpful in

g1v1ng judgements on man/machine interface. At the salaned level greater use has

- been made of the \ge'n'eri'c processing system. In this System, while dnnsxon staff are

a key force for new techndlogy, process engineers from all plants as well as tﬁe

division would meet regularly to dxscuss emerging manufacturing processing methods.

It would remain for the indjvidual plant rté determine how agreed-upon Ehahges should
be applied in local situations: | ' .

With regard to physical layouts, plants should be smaller and cheaper; there
should be narrower aisles, fewer conveyors, and less inventory. The following table
gives a quantitative contrast between the DEP and the r\éﬁi Chihuahua Engine Plant

(CHEP) in Mexico:

Ha
QO
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Table 2
Comparison of Dearborn and Chihuahua -
Engine Plants : -
"Old" BEF’* prs
'Area]EngmelYear .
. excluding administration L I o
offices - sq. ft. . 1.69 1.70 1.06
lnvestmentJE'rigi'ri'e ) L
Year - $(millions) 410 , 590 . 516

Budget Labor Minutes ‘ : o
per Engine . 278 , 164 158

Based on net book value< 12731777 and producnon volume ad;usted to Erika

operating pattern.

#% Based on net book value 12/31/78.
Based on production volume adjusted to Enka operatmg pattern.

X
*|
*

Plant Perspectives: Some of the pre‘iiéﬁé observations were Eéiiéfaté'd and other

motlon. Specific comments tend to repeat and emphasize the\set directions. It was
felt that there should be careful a"ri'd rather detailed piaﬁniﬁg. The launch team

This is an i’n’cé’ntis;é to 65tain tife best possibie eqdibrﬁéﬁf; ’e'ﬁ&ﬁgé shoutd be
adequately explamed to all concerned parties whose opinions and ‘ideas should be
solicited: Intentions and information should be shared on a regular basis. Candor

R B ey L 4m - a4 ’.)’-”
with hourly workers -and the wunion is 1mportant Within reasonable limits,

commitments that are made should b’i_e held to, even if viewed as somewhat

iha’ppt’o’p’riaté or castiy in retrospeci; This latter point was viewed as i’rﬁp”cs’rta’nt

4
_ innovation: Wherever practical, manpower reducnons occasioned through change

44
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should be by means of attrition rather than layoffs: Cne individual felt m’ctivati'o"n,

sense of ownership; and desire oh the part of the work force is perhaps the—most.

salient component of successful chafge and productivity.
Training was identified as another important factor. But it should not simply be
designed and offered. It needs to be, erplained and "sold" at a level that makes

sense to thé"péi'ti'ci,p;éht;‘ih tr’ai’n’i’n’g. The human relations aspect of a traxmng

_program should remain in focus. | e

Engineers need to be given greater incentives to take rsts. Currently, requests
for new materials or methods have to be justified by detailed cost/benefit procedures.
An ..n@r.cef'xﬁg manager noted that this takes so much nme ands=L" -; at many

engineers become dxscouraged and give up attempts to lﬁnovate. Production
specxhcanons for new equxpment. Venddrs can be invited to manufacturmg
improvement seminars during thcch production probiems are explamed gnd vendors are
éricouragea to desigﬁ devices that are innovative yét 'ré’spbhgiVé to the real situation.

absorbed efficiently and effectxvely in the eidétih’g §§'§tem. It is not necessary to

have state-of-the-art across the board. Each new device or ietﬁﬁiqdé should be

benefit. There may have been too much new technology mtroduced in the DEP

uﬁaén;kihg. For example, a less automated and less SﬁiiHSﬁCatc'd hot test system as

' compared with the one at DEP has been installed at the newer engine plant in

Chihuahua (Mexico):

It is interesting to note that as we move down from the corporate to the plant

level of the organization, human cons&dera.zd'ris; parncularly p?rtxcxpanon, become

: R R S
more prominently considered as xiﬁ'fidi'té'nt elernents of the innovation process:
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In this chapter we have examined technological innovation in terms ofearly
planning decisions, actual implementation; and suggested changes both in the substance .

and in the process of innovation based on what was learned at béé'rb"d'ri‘i. _ The
presentation was drawn from discussions with managers and engineers, the professional
cadre of the firm. It is important to see the same phenomenon of technological
change through the éyés of production and maintenance workers whose perceptions
and experiences may be quite different. The consequences of technical change affect
them in a profound -and particular way. It is to ‘their observations and evaluations

that we now tuin. ; ¢
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Chapter 3
WORK ORGANIZATION AND LABOR RELATIONS
Introduction
The preceding ‘i:iié'cijééi'o”ri_ of technological planning provides insights into the
functioning of Ford as a corporation. 7 Product decisions and Eiéﬁé made in E’u’r'o’p'é
and the United States were corﬁmmi’c;aied to the plant chosen fo produce the four-

Cyﬁﬁdéi' Hemi eng.ne. Within the Dearborn Engine Plant an analogous process

schedules to people at the bottom of_-‘the luerarchy-those ul'rimately responsibie for
' producing the new engine. The organizational structure In this case is paralleled by a
large local of the United Autoc Workers (UAW), Local €00, composed of all hourly |
employees in the huge Rcuge complex. ‘ '

1

In this chapter we will report on our investigation into the renovation pnmamly
- .
from the pe’rspecuve of those on the shop floor. There are three sections to the

chapter: . First; we begin with an overview of changes in ‘the organization of work in

the crankshaft.area and; in the process, analyze how those changes have affected the
skill andfor training requirements of particular jobs (e:g;; machine operators and
maintenance workers). Second, we combine descriptive material with assessments

provided by area employees about segments of the change process. Specifically, e

workers' attitudes, (b) changes in ot

cover: (éi-’ch"” es i

organizational functioning whxch bear on the development and utilization of human
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, the organization of maintenance, and Employe

-

- -

area (wl‘nch shut down the line for over an hour), we descnbed the methdds and goals
of the ’st'u"d'y. Afterwar'd, we béga'n' our discussions with area personnel in an office
adjacent to the crankshaft operation. Everyone in the area was given ‘the opportunity

to meet with us, smgly or in groups of two or three- and nearly everyone dxd.

~

Thou.gh it was clear that we wer: ‘.a-&ng notes during our discussions, we felt that

most of what @e heard Was candid and deepily felt.

,,,,,,,

Our tnvesnganon r*enerateo a number of lmpor*ant findings about the process

and the consequences of technological change. In the case of the crankshaft area;
we found that while the number of production employees had been reduced
sxgmhcantly with the mtroductib’n’ of new automated equxpment, the skills required of
the direct p'r'o"ducub'n' Werk’ers who remamed were not reduced; in fat:t, an argument
. - .
could be made that the skill requirements of the machine operators (i.e., "Automation
Equipment Operators-set own machine" or A.E.0.55.0.M. as .they are known in the
classification schema) and many of th’é maintenance workers were increased (eyen if

employees; and; in a subtle fashion, Whether and what kind of training they receive:
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the shop floor recogmzed the necessity of technoiogxcal advancement and a _more

consistent emphasis on product quality. Many feit that a concern With’ the- latter was

long overdue -and acknowledged that a sustained increase in: product qu..ahty positively
influenced their views toward the work and the company. With regard to the extent

of worker partxcrpauon in decision makmg around the renovatxon, the fxndxngs are

)

sparﬁé&‘ﬁai‘eaapiég; As was suggested in the precedmg chapter; the actual

involvement of hourly employees in the planning of the renovation was extremely
limiteds ‘?Ma’gi'af the people with whom we spoke (and who had been in the
cran?éhait area prior to the renovation ¢f’ =" Zavke fn sugine Plant) conteded that
A significant subset of the skilled tradespeopie and machine operators were employed

before the start up te help test the equipm,.t, this d1d represent an 1n1portant

how to work or fix the machxnes, not asRed how to help arrange the machines to

increase efficiency .or to render the area cempatible with workers' pérceptidns of a

Department 6f the UAW did engage in intensive efforts to secure DEP as the site for

renovation, thus savmg some 2,000 lobs at the Rouge.

Labor- management reiatxons in the crankshaf‘ drea show themseives to be a

area after the start-up in 1980. Mutual respect between most hourly and salaned

employees can ‘be explained both by the relatively high degree of communication that

takes place on the floor and by the personal characteristics and. backgrounds of

higher-level salaried employees in the area. This generally can be attributed to the

'y
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overall impact on the work climate of the Employe Involvement (EI) proress. EI was
" introduced to DEP in i§86; While a number of p'rob'i.e'rn solving groups were formed,
including the crankshaft area, the extensive b’um’ping diue to senority-based reductions
and transfers made 1t difficult to retain formal EI group activitiess However; the
training associated with El was beneficial to-building and maintaining positive

Eéiaﬁaﬁs’rﬁps; Thus; atﬁaagﬁ faﬁﬁai E:i groups were r_iot active in the crankshaft area

Major technological changes generally prempnate r'iajor changes in the
organization of work and. workers. Job requirements for workers change as old tasks
are taken over or rendered obsolete by technology and new tasks (such as tendmg the
new marhmes) are created. -Assessing the impact of new technology, partxcularly;
automatxon, on’ manpower requxrements, job content, and skill levels is a d1ff1cu1t
undertaking=made all the more compiex by the pubhc and private pohcy concerns

stimulated by the specter of sophxstxcated machmes dxsplacmg homan beings.

While we will discuss p"o'ii'cy dimensions in ihe final chapter; it is iinpoi't_ént here

-4

automation was being introduced at a rapid pace in many industries, including auto.

James Bright,* in a study which included an ,advanced technology engine plant,

*Brxght, James R. "Does Automation Raise Skﬁii Requirements?" Harvard Business
Review,; 1958, No. 36:85-93.

any
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concluded that the new automation was distinctive because it replaced aspects of
both physical work and decision-making/judgement farrﬁaily required of machine

operators. Bnght found that skill requirements for most jobs were not. sxgmfxcantiy )

‘altered as a resuit of automatxon. Certain ]obs, such as those performed by the

majority of work:rs in the “crankshaft area; were transformed into 'what he referred
to as "new specialists' jobs" which entailed "manning the éontrol systems" of
machines, rather than engaging in direct machining tasks as before. In other words,

machine operators are fewer in number as a resuit of the new automation; and the

principal activity of those who remain has been specialized to involve a more direct

concern with operaung the control system of the more sophi<isz3..! s

~ Bright's study reminds us that neither current pohcy concerns nor 1nvesngatxons

\,\ﬁoﬁ&ﬁ résource i'rrioli'ca'tioris of technclogical change are new. His research

of the F
ﬁhdérséorés the importance of considering the baseline for technological change--an
argument echoed in the preceding chapter Wlth -our notion of a spiral of technolog1c31

change. Thus, it is important to recognize that the "old"- crankshait lme (before the

renovation at DEP) was not .devoid of automat:on. thle the new automation is

. significantly more sophisticated and extensive than that which had been employed

previously, it represents in many respects a linear extension in the same type of
t'-chnoiogy, rather than & 'dé'c.isiiié break or 'ché'ritum' leap.
Some comparrson of new and old jobs and their respective staffmg reqmrements

in the cranRshaft area wxll set the stage for our dxscussxon of changes in the content

and skill demands of new jobs. .
. i \

Sta:ffxng

The &r&hksﬁ&ft lines. currently run on two shifts: from 6:30 a.m. to 3:00 p.m.

and from 3:00 p.m. to 11:30 p.m. The later shift operates with a skeleton crew. of

\

11-12 oroductxon 'workers and a few maintenance people. Most productxon workers

3
=
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hold the title of "Automation Equipment Operator — set own machine" (A.E.O.-
$.0.M.) or "S.0.M. for short: The title reflects the dual nature of these jobs:
workers operate and. set the machines to which they are assigned and only those
machines. Although many of the workers in the area and iﬁéiﬂ supervisors refer to
the task as "job settmg" and to the worRers as "job setters;* the term job setter has
"~ a specxﬁc meamng in the negotiated system of job ctassxfxcanons- job setters set-up
machines for 9_t_h__e_|_'_ worRers to operate. Thus to avoid the confusxon, we will refer to

these workers as "S.O. M.s“ or “machme operators" with the understandmg that they
do limited set-up work as well. ln this connection it should be noted that S.O.M. is |
a dé;;ighﬁted or classified position, meaning that it ‘.5 consxdereq ser - .-lled any
receives an increment in hourly wages over jobs which require less‘f‘_‘ifiifriﬁg; Machine
operators also occupy a slightly more protected position since they cannot be
dispiaced from their jobs ‘(in case of cutbacks) by more senior unskxlled workers (e.g.,

éSSéi’ﬁBléi-s,— stock hé'n'dl'ers’, or cleaners). Prxor 'to the renovation, the largest category
somcone who simply ran the machine and-relied on a separate worker, a )ob §étié?,
to set the machine; change grinding tools, etc. The reclassxfxcatmn of the work,
according to pléht and union representatives, reflected an increase in the duties of
those workers (the new machine operators or S5.0.M.s) who remained after the
renovatton.

Dur1n<1 the course of the mvestxgatxon we spoke with nearly all the hourly

. employees in the crankshaft area. -In many respects they provxded a mirror of the

p0pulanon of the Ford Rouge complex: Roughly half had completed hxgh school, they
averaged close to 2l years \Company seniority (slightly higher ‘than the DEP average);
and several ‘had recently come to the crankshaft area as a result of being bumped
out of some other @usuaiii skilled) poéitioh: Experience in the crankshaft area rzingea
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another. The bulk of-.‘rnachine operatorsuhad an average of three years of ~experience
. ey : o _
in the area——meaning that they arrived there during or after the renovation. The
skxlled tradesmen in m:—nntenance )obs (e. B electncxan, hydrauhcs repair, mxllwr:ght_

or plpeﬁtter) tended most often to be hlgh school or trade school educated ~

In the current. operatxon, rough castxngs dxspatched from a castmg piant are

hand loaded (with the assistance of an overhead pulley device) at the begmmng of the

,ﬂ*
the, final stages the crankshaft is balanced, cleaned, pohshed and electronicaliy

e

i'riépé'cted 1f a crankshaft passes finat mspecnon; it is manually unloaded and hung

On the old line a considerable amount of manual unloading, transporting, and

grmdxng, espec;aliy) had to be carefully ad;usted and gauged by handI‘“The;e.
ad;ustmentsﬁwere partxcularly critical and often trtcky because: the equipment rvas
easxly dxsturbed and, in later years, so oid and run down; 'rn'u'd'i of it was thirty =to
forty years old when ﬁnally scrapped: Machine operators quipped that Eﬁé’y'_:am_a’y’s
kept paper clxps and rubber bando around to make minor rebairé on the ‘oid

operations untouched by human hands. In practxce, many crankshaits are touched by
human hands, and tinkering Wlth the new eqmpment is necessary since breakdowns do
occur, and minor malfunctrons are relatxvely common. Nonetheless, the mtroductron
of additional automation and in-line gauging (.l.e.,. gauging buiit into the equipment
that aﬁiaaaaﬁaaﬁ’y’ checks parts and adjusts machine settings) has meant that fewer

BE T GQPY Mﬂlcﬁm: —_—
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people are needed to run the machines.

It is difficult to accurately compare staffing requirements in the' crankshaft area.
. : - . R " . .
before and after the renovation: Table 3 (below) présents the approximate number of

hourly workers employed in the area under different conditions: |

running at capacity after the renovation and (b) for: a single shift

\

(@) for a single shift

running at capacity

beiore the renovation. These figures should be interpreted with some caution, for

several reasons.

Table 3

Approximate Staffing of Hourly Employees in the Crankshaft Area

Per Shift (Dearborn Engine Plant)*

-
k4

{

-

. Job -  After - . ~ Before
Classification , Renovation ‘ Renovation

‘ . - —

Job sgtter 2 17

5.0:M./Machine Operator* - 22 T -

Machine Operator* | == | ‘ 36

Stock Handler ' 3 9

ar

Repairman o Z
] ; ‘ P
Inspector . ; 3

Other L 3

Total | - - 66

. *  Staffing per shift is used as a base to allow a rough

comparison. 1t-should be noted, however, that the_ present

at -approximately 50 percent of capacity. This transiates

(days) and two skeletal shifts (afternoons and midnights):
#%  Sets and runs own machine.
**%  Only runs the machine.

Source: Discussions with DEP crankshaft area personnel.

[ 4]

94

g
.

before and after
crankshaft area runs
into one full shift
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First, the new crankshaft has smaller surfaces to grind and polish than its

_predecessor. Second, the plant is currently. operating at about half of its’ ‘capAcity
and was riiiriirig closer to full capecity b’efere the renovation: Third, staffxng needs

that volume would pick up again: As a result, the department frequently loans out
workers to other departments. Fourth, staffing levels in the plant and; by extension,
the crankshaft area have fluctuated 'cb'nsi'derably in response to car sales (see Table &
below). Finally, recent changes in quality control practices independent of the new
téehﬁélbgy (aiscusgea later) giv'é machine operators gréater reép'o'ris’cibility for

Table 1&

Quarterly Employment Levels (Hourl Em;
at Dearborn Engme Plant; 1977-1983

)

Year T it i v
- 1977, 1919 1969 1952 . 1893
| 1978° - 186l 1931 1165 934
1979 S ~ closed for renovation -—
1980 1147 1417 2118 2493
71981 2693 . 2701 2651 2607
1982 1641 2268 2257 2187
1933 1507 1424 ; '

Source: Ford Mb’tér Coripany, Dearborn Engine Plant

Nonetheless, it is clear that automation has eliminated some )obs%d altered

the content of others. The most. dramatic reductxons have occurred in the grmdmg

55




OECD/DEP CASE STUDY REPORT
Page 50

area and in the process of stock handling: In the grinding area one machine opérator

now does a job which prevxousiy required the attention of four. On the old grinders
an operator on each machine manually loaded a 65-pound crank; clamped it in place;
engaged the grinder; watched a dial on the top of the machine;, and disengaged the
grinder at the appropriate time. The crank was tﬁéh unclamped and unloaded. The
operator relied on a job setter to réaay the machine, to make all but minor
ad)ustments, and to change tools when necessary. Méhy of these bpeiétiehs are now
done automatically by the equipment, eliminating the attachment of one operator tc
each machine and virtually eliminating the job setter category. An automated loader
machine running on an overhead track now comes to the grinder with an unground
crank Tn one "hand," reaches in and grabs the ground crank with the other "hand;"
and places the ﬁ%g?&dﬁé crank in the grinder: It then brings the finished crank to a
éaﬁvéyaf for the next 6§éféii6ﬁ and pic:ks up a new uﬁgraun'a crank. After some

grinding is needed.‘ If bad cranks are produced three consecutive times; the grinders

are automaucally shut down by post-proceés gauges.

In the case of stock handimg, before the renovation the work of transfernng

crankshafts between operanons was divided between workers and machin es. At
\I

One might ask why people are needed at all to tend the machines. The answer:
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periodically so they are the nght width and '"dressed" evenly (after each. craink a

diamond honer ‘éut'o'rhétically runs over the grinding wheel to 'clea'ri_it); new g'ri'ridi'rig

gauges are funcﬁéﬁiﬁg properly; and; in the case of machine breakdowns; a skilled
tradesperson must be called while crankshafts are manually unloaded to be run on a
different line or stacked on pallets.

On the old crankshaft line, not only did one operator run each machine, but a
job setter would get the machine ready (e.g., adjust its gauging) and change tools as

necessary. Stock handlers were availabie to load and unload cranks using the’

B

overhead pulley systems. Cleanup men were Reepxng the area clean:. In addition;
quality _centrol inspectors were assigned to the area to check parts. Now, the
distinction between machine operators and job setters is blurred. Beyond a few
isolated cases (e:g., the insertion of one worker to visually inspect ﬂjé newly ground
crankshafts), each person in grinding is a generalist who sets up the machine, checks
gauging, changes tools, inspects the work, loads iﬁ&.\ﬁiﬂéa’ds crankshafts as necessé:y;
and has four, not one, machines to tend. The ijei'56ﬁ\w\ﬁo' mounts the grinding wheels
‘also does cleanup and other odd jobs: ’ . |
Changes in_Skill Reiﬁiie'rﬁe'rits \ |

hxghly automated in the automotive industry for severai decades. Though\the pre-
\

renovation machines were old, they performed many complex tasks automancauy\and

' replaced rhut:h of the judgement necessary on older non-automated tools. The new 7

technology in the plant further automated remaxmng rha'nual operations and, through
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electronics; 'm”o've'd closer to eliminating human judgement in normal operation.

However, since "ndrmal operation" is sometimes 1nterrupted by machine breakdowns

and hampered by improperly positioned crankshafts or faulty machine adjustments,
human jnagén?éai is still Eé’qui’réa to 'kéé'p“th'é line running.  For these reasons we

were substantially raised? The answer is no, though if anything, skill requirements
increased slightly. While this answer may appear to be evasive, the problem is in the
phrasing of the question. The question assumes skill requirements can be ranked on a
single dimension and jobs compared in this way. In fact, skill requirements are a
multidimensional phenomena:. Some skills became obsolete (e.g., the minor repairs
needed to keep the antiquated machinery running were no longer necessary) while new
skills were necessary. For example, job setters in the old crankshaft operation did
little or no stockhandling. |

f’éi‘ﬁép'é the best summary of the éﬁéﬁgé in skill Eédﬁii‘éiﬁéhté is to say that the

equipment. Watchmg the control panel and reacnng to various problems that occur
in the day-to-day operation of the machine: requires mentat afertness and a specific
knowiedge of the peculiarities of each machine. The miéﬁme operators]SO M.s are
Counted on by maintenance. workers and engineers to expiam the events preceding a
- achine breakdown and to assist in diagnosing problems. A dedicated machine
operator knows the machine better than.anyone else in the plant. At least one’
worker explained (with obvious pride) that on several occasions he has been called in
from vacation to get his machine running again after a serious breakdown. '
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The fé?rﬁai training giiieﬁ to- machine operators includes a general 6?iéﬁiatiaﬁ to
- 1 :
gaugmg, changing toots, and other |ob-related tasks; but (aSI will be dlscussz‘d in

greater detail in Chapter §) many of the machine operators lwere not xmpressed by
this general training and felt the i"n"o'étlbvaluab'le training came ét the hands of vendors
with whom they worked to initially set up and qualify tJEé machines. Machine
operators estimated that a few hourt of training was all that was necessary to learn

the basics of setting up the machine G:e;; for a mechanically oriented worker) but

qualified this by saying that at least three months of experience is necessary to learn

the specifics of the machine enough to feel comfortable running it and dealing with

s and breakdowns. : S

Beyond the task requirements needed to run the new machinery, other recent |
changes are beginning to inflience the organization of work in the crankshaft area.
Among the most visible changes are introduction of statistical process control (SPC)
and Employe Involvement (EI), elimination of production standards, and implementation

of a new" 'c:dm’p’uterized tool change program. Models for each of these innovations —=s

from Japan were mentioned in our conversatxons with salaried employees; however, it

was emphatxcally demed that the DEP programs were copxes of the Japanese models.

While a detailed discussion of these programs is beyond the scope of this report; they T
will be discussed below as they relate to changes in work. attitudes and participation g;,‘
in technological Change. | s %?:5‘?;;-
Overall, skill requxrements changed; yet 1t\\1s also clear that there Was-zi
Slgmfxcant skxu transfer from the old crankshaft operatxon to the new operation: The
design- of the new four-cyhnder crankshaft is not u\nusual, the oniy significant -

excepuon is found in the partxcularly close tolerances required to accommodate the Ny
high speed of the engme. Hence, past experience in.the machxmng of crankshafts ':
was a valuable asset for p’r’oductxon workers; and even though the sophzsxcated S
- 55 . | | EEST
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L A

electronics and automation on the renovated current line were new, the product and
the basic machining operations remained the same, One way to further examing-skill
requirements of the job is to consider the mix of education and work experience
oresent in the current staff: o

Workers' Experience and Skill Base

- Arrangements negotiated between management and the union allowed .for a
signifiésﬁi a'v'éﬂép’ in hourly personnel in the crankshaft area before and after the
renovation. At the time of our study, sligﬁiiy{ less than half of the machine
6;3&?565&5 working in the area had been Eﬁé?é before the renovation. ‘As is shown in
Tabie 5 (bélb"\i'fﬁ, masw>e Tpuiators had a medxan of 3 years in their present jobs
(roughly the time since the start-up after renovation) but the average tim e-in-job of,

6.6 years reflected the fact that a portion of the present work force had been ther?
/

substantially longer. These latter workers, in particular, played an 1mportant role x/n

the transition between the old and new production systems: ' Skills they had acquired

in operating the old equipment were valuable in setting up and diagnosing problems'in
the rew: In fact, this skxll base had a broader 1h"ip’a'i:t; Many of the ekéé?iéﬁééa
'

thé area after the renovation;

BEST COPY MALARE & -

&

/

/



OECD/DEP CASE STUDY REPCRT
Page 55

Table 5 C s
Selected Characteristics of Hourly

Personnel in the Crankshaft Area

Age Years in job Years in company

Avg. Median Ave. Median AVg. Median

Machine Operator/

S.0.M. 45.8  41.8 6.6 3.0 21.4 18.2
Other* 40:6  40.5 2.7 2.4 20.6 18.4
Skilled B R R :

Trades _ 38.3 39.0 7.5 7.1 . 21:7 . 20.2

Direct experience in the crankshaft area was not, however, the only skill base
rnanégérnént,__h’a’d”_to,_ﬁdrav'vr on in Eonsti'iji:ti_ng a labor force for the renovated
operation.  Of the majority group which had not been in the crankshaft area before

the renovauon half had had prxor experxence in general machxne operatxon as )ob

'd

setters and machme operators te. Be; in some other facet of engine product;on,

operating mechamca:l eqtnprnent in the stamping operation, etc.) or; in at 1e two

cases as skxiied tradesmen. The remainder had experience in a var1ety of other

|
H

activities mostly in the Rouge complex- including assembhng, warehousxng, stock

crankshaft area.

An important coroiiary point can be drawn from the data presented in Table 5: ;

All categorxs of workers (machine operators, skilled tradesmen; and others) have had
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. Thxs helps explam why, for example, there slivud Se such a dxip’énty bé_tWééh the

years in job" and "years in 'c'omp'any.“ One work'e'r, whose é'rn'p'i'o'ym'éht iﬁSt'o"ry was

years on the engine assembly ime, 6 years as a job setter in- the engine block area,

.and 2 years in the fuel tank operation before arriving in the crankshaft aréa. His

bVéi'éﬂ .monty was 21 years, though he had been a machine operator;’S.@ M: in the

different jobs would, of course, have to take into account +he: iii‘;i'rjbi!b circumstances,
abilities, and behaviors of individuals. However, the fact of the rosaic represerits
.Aihe comibined impact of three faéic_rs in the structure of the auto industry and Ford’
. Motor Company. First, the seniority system (see Appendix E) agreed upon over the
years between management and the union has made it possible for F;?Sﬁfiy WBFREFS to
acquire employment security even in the face of cyclical ff'éﬁaé i‘iﬁ car and truck

sales. Moreover; it has allowed workers some dxscreuon in choosmg ]obs by

v

establxshmg a procedure'for f11hng job vacancies in dxfferent aspects of the-

ad;ustment of staffmg levels and manpower dlstnbun‘on. As product lines grow or
decline an'd new téchniqijés}ﬁ”abébrb or 'dié;sié'ce iéb"o”r—, empioyeeﬁ are shuffled internal

requirements: In some 1nstances, the semorxty system stands as an obstacie io the

\
\
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between managers, union Eéﬁrééentetiiiés; an'dloi' workars may intervene with the_same
effect. However, the fact of adjustments through r’eaiioca'tion of. existing personnel

¢

further contributes to the vanetyd of workers' jOb expenence.

)

Thxrd and fmaliy, the pecuhantxes of the Rouge Complex piay a role in
explaining the mosaic. Given the vanety of production operations concentrated there,
‘the- Rouge can almost be viewed as a car company by itself: And, since the UAW=
Ford contract allows for workers to move or be moved amcng facilities within the
same, level (subject, -of course, to the.gtif)ﬁ:’iét'xoﬁ's of the seniority system), workers in
the Rouge complex can have worked in facilities as aiverse as the steel mill
stamping plant, assemply plant, 'gi&;e;;c; plant; and the engine plant. Other locals, which
may include one or two plants; would not provide the opportunity or rationale for
such diverse work experiences.

Variations in the employmeit experience of workers in the crankshaft area have
contrtbuted to the nch skill base availabie to the company for purposes of
ad)ustment. Moreover, the fact that workers ha\'e, on average, spent the bulk of
their working lives at Ford offérs testimony to the utility of 'v’v’ﬁét_ is generally
referred to s an internal labor market. Yet, diversity in éi{aéiiéh'cé does not

already acquired and skills expected on a new job; and finally, diversity in experience
does not necessarily predict that workers will be more (or less) satisfied w1th the1r
jObS or posmve (or negatxve) in thexr assessment of the company's uuhzatxon of them
as a human resource; For this reason, we turn now to the f1nd1n"s from our

discussions with workers about their jobs in the renovated crankshaft area.

ars amy RURILABLE -5
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Pressed to assess their present jobs in light of the previous arrangements,- most

workers argued that the new jobs were satisfactory, the new technology an

improvement, and the increased emphasis on 'ﬁ?édda ‘quality iaﬁg overdue. However,
summary evaluations do not capture the mix ed feehngs many displayed ‘when we

pirdb'ed deeper. With few excepnons; producnbn worRers recogmzed the need for

b3

regarded the new machines as a vast i'm'p'rdve'm'ent over the dld system nonetheless
‘argueds
Wéﬂ,?ii is ati fine and d&ﬁdyuéUiaﬁéiiéﬁ éﬁd&ii that—but in terms of the
biue cottar worker out there on the ﬁoor, it is less stability for us. When

you see a piece of equipment come in; you know somebody has got to go.
The specter of dxsplacement by a machine often vblends with the 1nsecurmes, caused
by the recent history of fluctuating employment levels (see Table &), contracts

without significant economic gains, and the relaééﬁbﬁ of some engine production in

MPXICO, to foster distrustful attitudes towurd the company. One worker with over

twenty years at Ford echoed a familiar refram in the crankshaft area:

You got to know it's not going to be too long before they come up with:
machines that don't need job setters. Even right now they're trying to
reduce some jobs to S:0.M. (set own machine; a lower-paid; less-skilled
'dassmcanon) because they say you don't need a job setter to do it.

It is interesting that comments such as these, th"o"u’gh’ 'crm'cal in their assessmient of - -

high seniority makas them much less vulnérable to layoff.
When the focus is shifted to how \yorkers assess the nature of their jobs in the
renovated crankshaft area, a different (éﬁéhgﬁ not necessarity eamraa&aaryi 'v'iewp'éi'rit

emerges. Most of the workers with whom we spoke seemed ambivalent about the
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impacts of the renovation on their jobs. While most agreed that the work was less
physically demanding; thers was no clear consensus on whether the jobs were gmore
challenging by. comparison to the old system: Typical was the case of a machine

operator who runs a grinding machine. In comparing his new job to the one he
performed before the renovation, he suggested:

You have to know more now. -You have to know a little bit about

everything . . . - Automation eliminated physical work. It is easier now,

but you do have to understand the machine. The physical work was better
before (doesn't like a lack of exercise). It was routine and not
complicated. .

When asked about the variety of tasks he performed and whether he ever gets bored,

he said: '

There would be more variety if I had less seniority and was moved around.

it is still boring. If everything is running okay, you have nothing to do.

1f you have a lot of ‘troubte, time flies. It wasp't really boring before.

You had to meet a. production number; and then you couid go to the

lunchroom and play cards. It is more boring now.

Comments such as these were common in dﬁr discussions and emphasize the fact
that the quesﬁon of changing skill requirements defies simple-generalization. -~ Two
principal problems are manifested: (1) many aspects of ihéividuaijobs" and work
organization changed concurrently; and (2) &iiiéiéhi people é)’c'p"e'ri'ehée iﬁé jobs very
differently. For some workers, responding to the needs of their machines is.a fulle
time job G.e., recalling they now have responsibility for several machines while they
used to have only one). Others who are more competent at running the machines,
have fewer machines assigneﬁ to them, or have less troublesome machines, still need
to stay by the machine in case something goes wrong. Some workers find these long

stints of inactivity terribly boring, especially since thére is no one with whom they

~ can talk close at hand. They relish the "good old days" when operators;

stockhandiers, jobsetters, and cleanup men worked in close proximity. At least one

worker liked best the idie periods during which he could relax and work on crossword
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reference to the old "periformance standard" system under which employees were
V‘T‘.-i&iiét'téd to p’Eéd'u"ce"gi fixed number of g’cib'd parts each cay. After producing this
number (based on estimates of average worker capabilities), they were free to spend
the remaining tiie on the shift as they desired. The new "beli-to-beil" system
requires working at & "reasorable" pace as ﬁééaéa.ia produce quality parts for the
entire shift. Some found the oid Eyéiém more chalienging because they had an
incentive to work at the fastest pace possible; as in a game.

Most of the machine operators.fagreed that thea;.: . is more complex, in
part because they have to ijhdéi'ét_é;h:d the basics of the new fﬁééﬁiﬁe (ise.; diats,
indicators, some basic eié'cti-b'riité; and the mei'r_i'c system)J. Reportedly, once iﬁeée
basics are mastered;, thére is 'still a lot to learn about the operating characteristics
'-of a parncular machme as "these machines each have their own personahty.“

workers pick up the challenge:. Our dxscussxons revealed that those who saw
F

s -
mastering the idiosyncracies of the equipment a5 a source of snmulanon tended also
itself; These veteran machine operators had helped the eqmpmﬂnt vendors quaiify the
new machines. They pxcked up many tricks of the trade, and it was c:iear that this
experience deepened thexr xdentxfxcation with the machines and led to a level of pride
not evident among those not ir*wawéa iiri tiis pe&sahéiizéd ihddcti-.i'riatibh period; In
after the renovation—lacked the strong identification and pride of the veterans and
were frequently criticized by those on the morning shift. AS one worker put it:

My biggest headache is. trying to figure out whai the afternoon guy has
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left me. 1 don't know if the machines are messed up until 1 run them:

He doesi't mark it on the line-up chart. He is not mechanically oriented:
Although such comments are heard in other muiti-shift manufacturing ‘operations,
"unevenness® in the willingness of workers to learn their machines has partial roots in

the nature and quantity of training they receive, as we will note in Chapter 4

o

Skill requirements are ﬁéﬁiéﬁiaﬂjiﬁta’hgiblé; but even the issue of lifting
requirements js not straightforward. In an earlier quote a machine operator noted
that he does little lifting now compared to before; some people, however, do a lot of
lifting each day as their machine breaks down or the machine ahead of them breaks
down and they must stockpile crankshafts. One man claimed he does much more
heavy lifting now than before when he had a stockhamdler. Now he aa&i.aa his own
iﬁﬁng; and sihce this was not designed into the "normal" operation of the li'ri.\é, he
does not have the aid of a pulley system: He typically lifts 100 or more crankshafts
a day (at about 25 pounds each) which he finds extremely Wearing.

Downward mobility strongly influenced the W'o;'riz attitudes of those workers who
had been laid off from the skilled trades or even supervision: For example; one
(including after-work classes) ended up back in production at the engine plant at less
«than his former wages as a ’Féiiﬂi of layoffs éiséw}iéré in the Rouge ..é:'ompiéx: He
was quite bitter about the step downward and considered his iour-year aﬁpfenijéésﬁiﬁ

program a lost investment—time he could have spent with his family: This person -

and several others who had worked in far more inteliectuaily or mechanicaily

retirement could not come too Soon:
In spite of these assessments, there was general agreement among production
workers that the new emphasis on quality was indeed real and that it enriched their

jobs: They telt greater pride in their work and also felt a greater senseof control:
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The control comes from having some information (e:g., control charts and additional

gauging) to know whether they are producing a quality crank or not. Moreover, they

can now refuse to run bad parts, even if their supervisor suggests otherwise, because
of systems introduced that deter superviscrs from taking such action {e:g:; a phone
line through which they can anonymously identify supervisors ordering them to run
bad parts). ‘ '

Though the recent increased emphasis on quality is significant, it is clear that

statistical process” control is not being Uééd as effectively as it might be. Most

machine operators are now checking their own quality; however, few are Keeping their
own quéiity ncontroi charts." We were told by sﬁbéfﬁgag that some machine

given tc one hourly employee who now makes up the charts. The resilt is that
workers on the line may be getting feedback on the fun\_t:omng of th'e’ire rﬁééhihéé

_ additional responsibility the approach implies.

Quesnons auout the effectxveness of SPC were put to workers, supervxsors, and

union representauves. Their responses indicated that, like other aspects ‘of change in

forgamzatmnal pracnce, there are quite d1vergent pérépe"nves on the subject. Nearly

quality; yet; less than ‘hatf of those With whom ‘we spoke éCtiVély used thé;'c:bhtt’o’l

charts to monitor their machines. - Sarhe felt they were inadequately trained to

3

etfectively employ the SPC methods;  others felt more comfortable with older, "hands- °

on" methods for 'm'ariitori'ng their eqdipr’ﬁéﬁi; A smali ﬁii’nafit"y felt that the

perform them until wages were raised. One. union i‘ép'rés’é_htative confirmed that SPC

68 _
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was "a touchy issue" precisely because it invelved the addition of responsibility

without a traditional increment in wages. . While he implied that ironing out the

conflict might take some negotiation; he also noted that the union supported effOrts

to increase quality. Managers and supervisors, on the other hand, denied that SPC

had anythmg to do with adding work and argued instead that SPC offered workers the

means to more effectively monitor their machines: The problem with SPC, one

i

pomnng the fxnger at individual workers. We used SPC to count people's mistakes:"

Now, he argued, SPC is used to help people do their jobs instead of punishing thems:

Another recent procedural change seems to take ‘considerable discretion away

from machine operators/S.O.M.s. Prior to the renovanon, a separate classification of

A\

\

workers, job setters; were employed to chaige tools in the machines. Immediately

after tric renovation, machine operators/S.0.M.5 | repi—a(:éa the job setters but continued
to use thexr own ]udgement to decide when toois needed changxng on their individuat

machmes; There were. guxdehnes, but some machine operators dalmed they could tetl

when the tools need changmg by looking at the cranks; others said they can hear

when the tools need changing. Now, however; a computer program is Lsed to keep

zrack of tool changes and to. schedule new changes according to frequencx»s specmed

responéiBié faf the tool 'c:hé’rjgé program. He uses .the computer gutput to teil

macnine operators when to change their tools: Although the architect of the
program, a process engineer, assured us that it is only intended to provide guidelines;

these "gu1dehnes" are xnterpreted as rules by workers in the crankshaft area. To

machine operators, this ccmputer program 'threatens to take over one of the few

decisions they are expected to make. Some workers strongly resent thxs loss of
autonomy and feel their judgement. is superior to the simplistic decision ruie used by

\.
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the, computer.

Changes in ergaﬁiz’étiéhal StrUCturé

B S E _ g N -
important changes in the b'rga'mzatienal structure of the crankshaft area to iow from

this has been a reduction in the number of supervisory positicni. Q’U’lté. éirnb'ly—, it
was difficult to justify the use of that much nonproductive laber in an area marked

~, more automated parts-checking ard a suber-ntial reduction in the nuinker’ of hourly
1 N ) B o B o -
employees. Beyond this effect of the new automation, Ford as a corporation has

undertaken a campaign of reducnon-ln-force in the salaried ranks. Within the engine

;plarrt this move, spurred by declining sales and the recogmtlon that the union
/

. of the elimination of one layer of supervision m the crankshaft area--the general

supervisor=-and several praauaiiaa éiipéiv'i'sa’rs (formerly referred to as “foremen").’

and continued to perform the prmcxpal dutles of the general supervxsor, we were
assured by the plant's management that they fully intended to eliminate the title and

rea,ssxgn the duties of the general supervxsor. p

\l The elimination of some production su "r?l’sbr priﬁan ana;:ihe removal of a
layer of salarled personnel has had some effecge on communication in the area. Just
how much effect is t\lnclear- however, in large part, due to the general agreement
among both hourly and <alaried workers in the area; communication has not been a.

problem at_that level. The elimination of some s ipervisor positions hand the removal

‘ : .
I / . ‘ : \ T
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of a iéyér of salaried personnel was in fact designed to improve communications. As
we will go on to point out, the high .degree of technical familiarity with the
machines evidenced by the area supérintcndent and his own generally outgoing
p’é'ré’o"n'aiiti' has built a solid foundation for communication and information sharing

the quality or quantity of information people on the shop floor (especially houiiy

workers) r~ceive about company plans, plant performance, or most importantly, the

Although new approaches may result from the DEP experience; it is relatively

clear from our investigation that worker input about the type or the extent of
technological change at the time of renovation was not considered a tactical or

strategic concern for management at the Dearborn Engine Plant. A segment of the

the hands of the equipment vendors was a valuable part of the renovation process:

However, as was described in Chapter 2, the formal involvement of the hourly labor

force in decision making about technological change was mainly in the realm of

formal and informal union-management discussions. The cofe of worke: involvement

was the important but rather distant heg’o’ti‘atibns and lobbying which were undertaken
by union representatives to see to it that the construction of a new engine facility
took place in the Rouge complex. Our discussions with production workers in the
crankshaft area indicated that few workers knew; until the last moment, whether the

engine plant would be saved or etiminated; whether their jobs would remain after a
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while the union was ihtéﬁséiy involved in thé'aécision:makmg process about the
the number of jobs saved or eliminated, the kinds of skills which would be required,
or the 6rganizaﬁonai changes which would likely accompany a ﬁgﬁif‘xééht alteration of

installed. Even though the compaeny «nd the union fouowed an accepted pracnce of

renegonatmg their local agreement (covering the engtné plant) in 1979; z was not
I ,
untﬂ many months iater that enough was known about the extent of thange to

te

contract. -

To suggest that neither workers nor the union were actively involved in decision
making about the type or extent of technological change is not to ignore the fact
that the production labor force was involved in the renovation: In fact; the union
and company agiééa to involve workers in several important ways. Eirst, a crew of

equipment. This agreement helped keep jobs in the Rouge ccmplex which might
otherwiss ave been subcontracted and enabled some workers to have direct exposure

to the new machinery. Se’ccnd' an accord was reached which enabled machine

operators to fi.ve recall rights back into the engine plant when the renovation was

made the experience a valuable one for them individually and for the company as a

compl:teds Thxs meant that the skills of 117 ‘workers who had been trained in the

area could be saved and, potentially, augmented in the process. And third, a number
of machine 6péfatafs who had worked in the énginé piaht pribr to the shutdown for

é'q'u'ip'méht up to cap’a”city. The attention these iatter workers received, in partxcular,

|ll
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whole. However; that experience was unique (both in terms of the training and the
extent of renovation) and has not been and will not likely be repeated. This is_ the
case for two reasons: {1} There is not likely to be a renovation of equal magni tude
in this facility again for at ieast some years to Come and (2) the kind of attention

workers' assessments of the training program in the next chapter:

Labor-Management Relatiuiii
Labor-management relations in the area seemed to be a positive factor in the

plant's efforts to undertake izrye-scale technological change. From the side of
production supervision (including the scperintendent; his assistants, and the supervisors
with whom we spoke), there appeared o be great respect for ihe men working in the
area. Although, the superintendent; in 'p’éi-ti'c:ijiér:; was quick to point out that any
organization or production area is going to have its "bad apples,” he also stressed
that the men who worked in the crankshaft area were marked by their singular
willingness to cooperate and see to the efficient functioning of the area. The
relatiyely high degree of informality in most dealings we observed or heard about
between management and workers reflected an :mportant aspect of camar;;iér’ié in

the area. This can also Be\ attributed (if only partially} to the consistently. good:_

economic performance of the area. - |
Nonetheless, it can be reasonably. ai;-ed that oz of the main factors underlyicg

the "sood feelings® is the respect accorded to the superintendent which derives fro:n
goo g P 7 , P C

‘his good working relationship with his workefs. This man, in particuiar; is
BEST CGFY ASAILABLE L Hg | o
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_representative of a “vanishing breed"™ in the plant and, by some accounts, in the -
.company as well. That is, he was "raised" in the crankshaft area. He began working

there.in his first full-time job, as a job setter. He worked his way up the ranks; and

touriy workers in his area. By contrast, his replacement (announiced as we were
. completing our investigation) did noi .. vomparable experien... ii the kind of
tachnical ability to respond to the workers' needs that the veteran sﬁperinieridéni has
is at all a factor in his good rapport with the workers in the area, then some loss of
that rapport is likely to be felt with his departure: .

We saw evidence of some tension in the attitudes of workers toward recent
arrivals among first level supervisors. With few exceptions, machine operators . |
complained that recent arriv%is were not well trained-in the jobs workers did and

v

actually posed an obstacle to the efficient functioning of the area: One major form
this took was in workers' frustration in getting quick, ‘correct response to problems

with their. machines. One segment of the hourly group of machine operators has

N strong working knowiedge of their machines; thus, when they want -a malfunction
. -

corrected, they.do not like to explain the problem to supervisors inexperienced in

crankshaft production to get the 'a"_ss’istance éfﬂihé-»ﬁiiihiehé;z;iéé——super-yisori~—0f—ﬁéfs;—~~ e
i'ri'ciiu'd,'i'ng those less well versed in the operations of their]‘;fﬁachines, find
inexperiericed supervisors a hindrance in getting iﬁéii- machines fixed. In some
instances it is because they cannot explain to the supervisor what is wrong and-he; in
turn, cannot diagnose the problém independently. This causes frustration for both

- e
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sides. ’n other instances neither can identify the problem; and since the supervisor

might not adequately communicate what is wrong to the supervisor of maintenance,
the job might not be done in the appropriate priofitys In situations such as these;

the lack of adequately trained or experienced supervisors can cause inefficiencies,
frustration and, one might expect; friction between workers and management. The

problems created by this situation and their implications for training will be further-

machine operators, one commonly hears strong opinions about the skilled trades and

the way they are used. Skilled trades workers in the auto industry, as in other

settings, occupy a unique position. They are vital to the efficient functioning of the

] -

plant and its hundreds of millions of dollars in equipment. To maximize return on its

investment in equipment, Ford has also invested heavily in its skilled trades. training

program; the Rouge, for example, boasts one.of the best skilled trades training

" programs in the country; incliding intensive night coUrses at nearby Henry Ford

Community College and the expanded resources of the DEP Learning Center {see

‘Chapter & for more details on the latter). To recognize their special skills and to

~ avoid losing them to a labor market perennially in demand of skilled labor, Ford pays .

a substantial wage diiferential to tradesmen. Thus, training and pay set skiiled

tradesmien apart.from other hourly employees.

The division of labor in American automobile facilities amplifies the significance
of the skilled trades precisely because it has -‘ccorded all maintenance and repair
tasks to the 'réié'tiiiéiy small core of electricians, piumberé; pipefitters, tool and die
makers, and the like. While lines of demarcation between skilled and nonskilled

[ ]
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workers have evolved over time 1nto a body of local custom, they have also been

formally sanctioned in the:language of union contracts. Every local agreement

recognizes the special status of the trades and outlines, among other things, the right

of tradesmen to file a gEié'v’&ﬁEé when th’é'y find a non-tradesman (hourly or salaried)

doiri'g a tradesman's job: The trades also have a separate seniority system:
~

status in union contracts; the trades are . often envied for their apparent autonomy m'

performing their tasks. It is not uncommon in many progucion facili+es (in and out
of the auto industry) to find skilled tradesmen sitting; talking; or otherwise

unoccupied while other workers (e:g;; machine operators or assembly line WOI‘kEl‘S)

move rapxdly in pace with the machinery. Many prb'dij'cti'o"ri workers (inciuding the

- autonomy,; challengmg work better pay, and greater )ob secunty make theirs an

enviable posxtxon.

production E\éﬁégerﬁéht-—bftéh waver between cooperation and conflict. 'T,h’e

c'ankshaft area and DEP more generally are no exceptxon. in our discussions with

both sides at DEP we heard accounts of tension anstng “from three prmcxpal ‘sources:

fluctuating levels of experience among the tradesmen, (2) cutbacks in budgetting for

skilled tradesmen—régtiiﬁﬁé in Urom the viewpoint of the trades) increased work loads

-
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and (from the viewpoint of production sup’émsiahi insufficient skilled labor to conduct

-

rﬂ-exibiiity in work rules to allow simpler maintenance to be performed by non-
tradesmen—resulting in complaints from the trades that their already dwindling

numbers and employment secunty were bemg further threatened.

The trend toward 1ncreased technological sophlsucatlon is not likely to erode the

bases of tensions between the skilled trades and other segments of the piant

p’dp’lﬂén'o"ri. The mcreased use of sophxsucated and expensive, but sensitive, eqmpment

only underscores the importance of the trades. An example; drawn from our

dxscussxons Wlthln the crankshaft area, xiiummates the problem. Severs' m~zinte-ance

workers - themseives com plained bxtterly about tre lack of prevennve maintenance md

claimed they were spendmg all of their time "fzghnng fires.® They attributed this to

performance -is judged on quality, productivity;, and cost. > The maintenance workers

B - e
were convinced that with&ut extensive preventive maintenance the machines would
virtuaily fall apart within five years. One sup'e'rvisor put it more mildly, suggesting

absorbed by switching jine's since the plant operates at half capacity.. Even though

this mady have resulted from a dehberate choxre based on overall cust ccnﬁ&ef-éiiéﬁ;

xt is hard to 1magme how this wx:li continue .to be absorbﬂd if sales pick up or & new

engine program is put in the plant (one -is currently planned for 1584). Given Ford's

that a more substantial commitment to e)&tenszve fmaintenance should be a high

'"..T Y AVAILABLE wr



OECD/DEP CAS. 5TUDY REPORT - ]
Page 72

El groups were zreated in the crankshaft area: HOWE“'P"; the initial' effort was

han.pered by two factors: (1) a series of layoffs which caused frequent turnover in .
group membersmp, and (2) a strategy of organiiing group activities -- across
functional departments instead of within depiriments — -~ which gave insufficient focus
to problem=solving efforts: Extended training in the principles of El and problem
solv1ng have been instituted in recent months; but at the tlme of our. inyestlgétinni
there were no formal El activities in the area. This shouid not be construed to read

that there is no interest in EL. In fact, most workers; when asked, argued that there

was a need for mote commumcatmn and joint problem solvxng in the pla;nt the

company; and the industry. When asked if they got enough 1nformatxon about how

the plant or the area was domg, fxnancxally or otherwise; most workers responded

negatively. They argued that more mformatlon was necessary for them to believe

that the company was sincere in its expressed des‘xre to increase product guality and

to include workers in the decision-making process. Several Workérs; Wnen asked,

admxtted to havxng their hopes about the future of the plant and the lé—llter engine

dashe: in the wake of the downturn in productlon in 1981 and tended to disbelieve

the announcements made by top management after that experience.

While the need for. more information was by no means a’ un:nimous request

among all hourly workers with whom “We ‘spoke; it was p"x—ésé'n'téa as a common theme:
Some cited the need to have more lnformatxon about the future of the plant and its
product lines as a cue to their own future employment security. In the wake of
fluctuatlng sales and employment levels; many suggested that their need to plan for

78 | BEST éésm mu&s
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company and in the plant (such as El, SPC, and other new practices) was p"rbb’ab'ly
‘part of some company pilan to géai up for the future; but at the sarne time, they
could nct precisely xntuxt thexr intent from the existence of- these programs. The

lack:of a cohe::ent statement of intent bothered some workers: Some were skeptical

that au the a'c”t‘iiiity amounted to aﬁyirﬁﬁg ﬁéw; others iiﬁﬁiiea that they would not -

v

"‘extent.in the ineven participation in the SPC charting.
i : Management represencanves countered workers' somewhat neganve ‘assessment of

the "state" .of the company and the piant, to the company newspaper, and to the_
encouragement given superintendents and supervisors to be more responsive to hourly
Wbi‘kEi‘é. Several salaried employees attempted to Ekbléih ‘the apparent gap between

what they provxded and what workers- reported in traditional terms: The more

worRers got, the more they wanted. While that explanation was not mtended to
deride workers' appetite for information, it did underscore how valuable a commodity

; “it is in this hierarchical Eétiing’

Beyond tﬁé issue of how much information is necessary to engage the willing

~

;parucxpatxon of wc-"<ers, the sxngie-most-xmportant question remains -job security:
Though it mxghf be argued that the residue of hesitance will pass with some measure

of stabahzat:on in the 1ndustry; there should be little doubt that the degree :to Which

"sh'ap'ing their response to company efforts to adapt to market conditions. It is here
that company and unicn negotiations will be most critical; and yet, ironically, it is

also the point at which communication between management and fabor is furthest
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remcyou (om the day-to-day 55<périerice of Ehé_&ﬁab floor—i.e., ‘ti'ié place where

- commaunication, mformanon sharing, and problem solving are most critical. =

| . ‘o
!

‘\ This chapter has focused attention on how the renovation of DEP was

exoenenced by pe0p1e on the shop floor: changes in their work, attitudes; and

ééhseqUEhCE§ realized only after the renovation was comp.eted. Tréiriiﬁg and

aé¢i‘§iéhs about its content and potenua:l consumers clearly constitute a signiiicant

element of human resource deveiopment in technological change—and to some es:té'n'ti
\

workers assessments in this chapter have provided one view of the relevance of

traimng. In the next chapter we look more ciosely at the role of training in the

DEP ren\ov;frii'cih';

'S
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Chapter 4 ' ‘ _
TRAINING: RESULTS FROM THE CASE STUDY

- - X ]

/

,ﬁ_;fh - | . : /

Introduction ' | /

Training was recognized as a concern from the moment the decision was made

the t'raihihg of production and skilled/trades workers and their supervisors. As was

mentioned in the preceding chapter; a certain core group of the work force was

retained in the plant during the renovation period; they were previded training that
" was developed or chosen by both vendors and members of the Training Launch Team. .

.Later, but still early in the: process, two persons from the Management and Technical
5 {

Training Department were assigned part-time to DEP to give seminars on team

,,,,, P

In general, the training was on_time and, from a training viewpoint, the start-up
of production went well. This was béfiiéhi\&i*\ly true for the skilied trades: The’
- Training Launch Team concentrated considerable efforts on the maintenance

because many of the control Systems were new. Other efforts were dirécted to job
setters, new supervisors and other technical support people. Management team-
building was successful but, perhaps, less ‘_smdbi::ﬁ;;i'ri. ;Sa'rt because training was

rate the

rerovation: As was suggested in Chapter 3; production workers; especially the

£
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received: I’n a few instances; hourly -workers' views differ from the trainers' and
managers" assessments of the quahty and ¢ '-h_.'ty of trammg. Thxs appears to have

stemmed from a. difference betv(*en what trax.ung was reqmred for each jOb (that

"training Was in fact provided) and the tralmng which some would.like to have had:

In generai empioyees were trained to the extent the. plant considers to be -required

by the duties ‘to be performed. For example, the skills required of machme operators

programs and procedures. In so doing, we will pomt to some of the probiems
encountered in this particular case h.e., the renovatxon at Dearborn Engine Plant) and
suggest possible explanations for thém. The respective assessments of both trainers

and.trainees—are also provided.

_levels. At about the same tlme (in the spring of 1978)~a—T~raxnxng--LaunCh~Ieam_§Aa§

assembled with direct reSponsxbxhty for pianmng and .arryxng out the training of all

production workers, SRii}éd tradésméh, the1r supervxsors, and superintendents. It

should be noted that overall re5p0n51b1hty for trammg in the company's engme plants;

-

L
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lies with the Engine Division.
The task before the Training Launch Team was clearly defined: to ensure_that

-

the workers and their supervisors would“be trained on time to carry out their duties

increased and eventually stabilized: It was decided that training would begin as soon
as the technology was chosen and ' ould overlap with the renovation.

The need for training was recognized from the beginning; but considerations of
training were not significant in decision makir{g about the choice of technology, the
organization of the work; or manpower needs. T is, training was accepted as

something the: musi bé <une once all those other decisions were made. Neither the

What skills would be needed in the workforce: It should be noted that many of the

decisions on what technology to pursue had been.made at tie divisional and corporate

levels before the decision to renovate the plant was reached.

"t

The Training Launch

the employees of the Management and Technical Department. The leader:and -

members had a skilled trades background and one came from supervision) and werz

professional consuitants in the planning of prograris and curricula.

I
Y

5

eam for the DEP renovation was assembled from among’

»!

I
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technological innovations throughout Ford Motor Cbmpany. Howe not in all -

instances have plants allocated the resources to fully xmpiement\ this des.red approach

— —-—
-

The Training Launch Team Leader reported dxrectiy to a supervxsor in the

Management and Technical Training Department. Techmcaﬁy; therefore, he and the
oo B
four original. team members were not empioyees of the BééEBdih Eh’g’ihé Plant. Later .

teader functxonall'; reported to the Manager of Industrial Relanons. Althdugh thirigs

,,,,,,,

and a common interest w'th DEP —anagement to get the job done on time,

Géherauy, -the Team was given the resources; responsxbxlity; and freedom to carry out

its task as i+ . ow fits

Training by the Launch Team during the Ren i~

;; During its first six months of operation the Team . -ducted a needs analysis.
PiihCipélly, it worked with the engineers at the plant and Division lzvcic and with
Vé'n'ddrs; to find out what new equipment, techncivsv and skills were to be :i;'riti'ddut:édf
In general, certain groups such as electricians, machine re-iirmen,
plumbers/pxpefxtters and technical support people raquired substantial traxmng ‘Other
groups sucl. =s job setters; gauge and iayout specialists; and nhot testi stand operators

aiso required new skilis. Most machlne op=rators anc assembléers required little in the
way of new skills (except metric traxrung); Th. Team depended a great deal ~n its
own experience in determining what skilis would thei have to be :Eught and how they
would be taught. |

. Initiallv. the core group of workers were informed of the traxmng to oe

~onducied and schediled w aitend appropriate sessions. Progress reports were made
: :

|
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Additsnally; skiliad trades were in high demand; one hundred apprentices were to be

added to the -existing a'biii-éri‘ﬁ'c:ésnip-prdgréﬁi. However, this plan was abandoned

when the economy turned down, auto sales ebbed, fewer new people were added, and

skilled trades workers became available from other locations.

vendor-supplied training; after that they were traired by internzl instructors: Among

forty to sixty hours of vendor traiming: Major segments -.I this tiaining included
(1) organizat - n; ‘product orientation; and plant operations, (2) basic machining and

:sel cmnirc! concepts, and (3) specific equipment training for set-up, seguencing;

The major trai-ing cffort was focused on the skilled trades. As shown 'n
A, vendix F, thiec quarters of the training budget was é%?ﬁéi-k’éa’féi- i';i'dij-é'-t iaiot.
Most af the ir?ihi{ig was eithcr an individual (sélf-;hSthCtiéhi format 'o'g a'gr'o'ﬁ'p
interactive: hanrds-on iormat rather than traditional lecturing. (he Training Launch

Tecm initially relied heavily on vendors fcr equipmert-specific training. Vendors

— i
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as a part of the renovation to be a central site for the training. The Center took
' !

over nearly all the training, using training materials developed by both the vendors

and internal staff: On the low end, this may involve; for assemblers; as little as

slectrician training are given in Appendix F.)

T .

e P

Supervisory training for new supervisors (e.g:, the crankshaft line has several

; . . st
pioduction supervisors and one maintenance Supervisor per shift) included Several

weals of supervisory T doing and three to five weels of - “'itional specific technical

[N

.raining . Experienced-supervisors were used as resources in developing the supervisory

training program: Fourvi.:w task criented programs were also introduced: production;

maintenance, quality control, and materials handling. (Theflow chart and contents

for supervisur training is given in Appendix F). Generally, supervisors are expected

to i'ié(r'eﬂth'e same skills as the workers they c.2rsee and, théréfdr:té,' are given the
same tecnnical training (n uddition to supervisory training). As we found in the
ceurse of this sﬂ;&y;‘ fﬁ&iﬁ?éﬁéﬁé:% supervisors tended in thé past to come out of thr
slilled trades: more recently, howe:ei; some are college graduates who may not have
the hands-on experience or mechanical know-how of past generations of supervisors.

Even after initial training in the Learning Center, they may nc® be sufficiently well.

developed to enable them to earn the respect of the people they supervise. Part of

reduced; downtime im; >ved; direct quality improvement measured: However; n0

REST (LY RVAILABLE on

23
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control group was set up -0 providd a more classic type of evaluation: Whilz some
pre- and 'péét-tésﬁgg was done; the main evidence of effectiveness remains job
performance as expressed by supervisor and operationai parfermance feedback: Within

. 2inmed learning and equijmment simulators are Jelf-testing). Since the programs

ar= se:f-instructional, a failure in self-testing usually results in the student gairgz back

over the material. Records are kept on training completed; on-the-job performance is
. N :

individuai monetary rewards, but cther *- centives are provideiud: Job satic®zction and

supervisor praise are the main ones. Certificates of completion;! specific programs

are awarded. These provide recognition and nave a posktive impact on amployee

pride. They can also carry weight when secking work with another empluyer.

The Learn ing Center_and Its Prografn
The tééfﬁiﬁg Center in DEP was planned and is f:u"il:réiiﬂy' staffed by a Training

© rned over to DEP once a steady state in training was achieved. As yet;

. _ver, this haé riot happened; it is still operated by tiie Launch Tzam. One reason

piven is that job bumping within the Rouge complex puts a burden on the Center

whichn is greater thian thdt which should be borne by DEF alone. Another i the

continued introducion of new, higher levels of techriology: -

The Center maintatns an exiensive invents. - of programs; primarily for the

skilled trades. Man, of these were developed By vandors; however; she Center siaff

continually develops new prog-ams, matarial, and training aids (e.g., manuals and)

- -

tapes). The Jesigh of ~e u.ograms follow the ec:cational methods and philos- shy of

) e
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the Management and Technical Traihihg Departmert. Most of the courses are seif-
paced and make liberat use ot audm visual materials. Where appropriate; _equip'm'é'n't

simulators have been mtroduced. While the material is Orgamzed to meet the needs

of worker groups, nearly all instruction is individualized: A listing of video tapes and
training programs available in the Learning Center is given in Appendix F. A review

of this list establishes how specific- and--technical the material is. The bulk of

Outside DEP . the UAW-Fprd Nanonal Development and Training Center has hegun a .

comprahiznsive program of training and retra1n1ng for hourly workers.

<

Cverall, the t'rainin'g program received mixed reviews from the hourly workers in

the crankshaft area. What was en-ounte -, .- .aci, was & set of responses {ranging

fiom stiongly positive fo st-ongly . ,ative) which ~~ed by the type of worker

resp ~ding fe.g., machine opecators vs. the skilled trades) and by the dimension of the
traini. % prograin being discussed. To report our findings concisely;, we -7ill .begin :with
raachine operators' perceptions. and then consider the evaluations made by the skilled

tradeJ.
)

In considering the views of machine operators, it is importa’n’t first to &iéiiﬁgiﬁéﬁ

p’ié'c'e siterward. When asked about their experier.ces with training durmg the

-

renovation process, those machine operators who were around &t that time r+spoaded

quite favorably to the trairing they received. One worker, in particul voiced
strong approval for-the opportunity to work  th equipment vendors. . @ his
4 PR N . _ . '
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perspectxve, it 'was an unparalleled experience: Not only did he feel part of a team
dedicated to an entirely new endeavor, but he was able to go off=site. to receive.
training at the vendors plant. While no one else was quite as enthusiastic, many

remarked that havmg the opportumty to quesuon vendc.rs about technical matters--

the attention they received provxded an incentive to "inves:i" themselves in mastering

the new equxpment--ro the extent that one worker pamted a "nickname on his
machine. '
B'y contrast to that aspect of thé tra;ning experience, however, a majurii,“-f

lagged in the post—.enovatxon period: Our efforts to prebe deeper i:to this ar~marent
declme in enthusiasm reveaied two factors which may help explam <the

First, it was clear that the experience of the renovation was umquc—; b ~ had

whichi accompanied the renovation. Durmg that time, many of the forinal rules of
i
e«F . o o s -

1nteracnon between salaried and hoerly workers were suspended and a sense of

camaraderie develosed. The routinizsation of work practices and the reformalization

of work roles :(iristig'a i in part by the negotiation of a new locai agreérriehf)

diminished that camaraderie and, in many respects, crystallized the rencvation as a

unique experience: Thus; for those who had taken part in the renovation, that period.

. looked better as time passed. For those who arrived in the area afterward, the

ex; :nce was distant; their perception of the area was colored more by the more

traditional experiences they had had in other = s of DEP or'the Rouge:

a

A second factor influencing production workers' assessments of the training

N

srogiars had to do with the scope of the training itself. There was training offered

BrST €o3 AVIHARLE
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to peopie who came into the crankshaft area in ihe basic priscipies o] machiring and

additional instruction was provided in the operation of , "Ziv:’ual machines. While

many thought this fort; -hour course was "helpfui" or "interesting", few found it
immediately useful in doing their jobs or helping them master the intricacies »f their

rhé'chi'riésf The followmg comment was typu al:
They do have ‘tra.xmng materxals, bt you can't learn the jOb off films.
You can go up there and see ﬁlms, but you cant learn bv watching TV.

Cémments abuut the lack 6f specificity in training carried over to the instruction

workers received with regard to their particular 'cbs For exainple, one machine

operater offered an explanatlon echoed in many of our d:scussxons.

-

Thera are certain steps you car't foiiow (m the machine manual) because,

if you do; you'llt be way out ir & ~ft field. Each machine has_its own

personality. Even though they're ide..tical, they have their cwn personality.

-What works on A-line I wouldn't think of trying on C-line. The manual
-will get you out of trouble, but nine times out of ten it won': clear lor
correct) the problem. :

a tenuous connec:ion to workers' specific job assigrments: General iﬁﬁfﬁéﬁ&ﬁ in the
basics of machining may u: fact be a valuable addition to the skill base of the labor
force (and; for workers who dre not menibers of the skilled trades; a distinct
departure irom past practxce in the auto 1ndustry) but if :héré is fo 'r'eady and
visible .ink between that instruction and what workers are expected to do on a daily
basis, it's unlikely that general training will be 7nlued by W'orke,rs;_ _At the time of
our study, we did not detect thai kind of lik being made.

\2) Audio visual aids and operating manuals may provide a foundation for more.
jaﬁ Sjjéii:ifié training; but as jwf_s' were told répéatéaly; there is no suisstim_e for

~ A
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, o ] o ¢
;nachine. The conrection betw~en this and workers' assessments of the training

program are important; but indirecr. We found from our -discussions that workers do
, =
learn the “tricks of the trade" which enable them to operate their machines; but
most often they reported igar’ni'rig them from other workers: While such a practice
need i'j"o't be seen as i'n'gffi*ci'en*i or inappropriate, it does rely on the continued
willingness of workers in the area to serve as trainers. This, in fact, has become a
recognized and integral part of the Ford training strategys Supervisors, whose formal

responsibility it is to train workers in their specific jobs; were not credited with
performing that task. By contrast; they were generally viewed as inexperienced with

Components—are likely to be affected by the xinds of work =xperience machiie
operators bring to the %ob. Although we did 0% ‘iive time o adequately pursue
differences in workers' assessments based on their type of work background; one

Y

strosied the importance of their past experience in adapting to the new equipment
For example, we were told: | |

You take the experience ‘from the old job and apply it.
Another veteran suminec it 2p this way:

] did a few othi.r jobs befcre 1 =ndsd up (in his persen: job). = iiey
wanted us to run ic by the book. but when you tan it by the besly it was

scrap. So, I rzn it by erpzrience.

&
Y
]
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In other words, formal training paled by companson. As one relatively recent arrival .

By

(who had little prior machxmng experience) put it: S .

You -have. to iearn from OTJ training really. The Training Center helps .

yo's. You: can learn a whole lot'but not about actually " runntng (the
machine):

Thus; the: training program is saddled with the dilemma of appearing as insufficieni

from the perspective of both expenenced and inexp. -~  'd workers, but for diff= =nt

reasons. Here, it is i'rhp"o"r‘térit to 'n"oté that t. -".'aing as conceived was never
lntended to provide fully operat;ov'e.l skill to operator:, but to provide basic knowledge

and to accelerate and onhance on-the-ick training.

-Training capacity and curricula Appears to be much less an issue with rega.d to

the skxiied tradesi;mamtenance work force. One thing came thrcugh quite clearly
‘from our discussions in regarc to the éxp'éi:ié'n"ce of the skilled trades in this area:
there has been and remains an excellent tra1n1ng program for enlargxng and/or

updatma the skills of the tradesmen. Managem”ent recognized the need for a

the Raﬁéé. It is important to note here that the- system of training for the skilled

trades has been deemed 1mportant; not only because of tt}e economic need to nave
- . -
the machines running as smoothly and as Continuously as possible. but also because
one 5f the sirest points in the relaticns between the union and the company has been
: th: subcontracting of mair:enance work to vendors and other contractors. The

extensiveness of the training prog- .a for the trades reflects ihe concern of the union

and the company to ma.xntam job: for the Ford tradesmen:.

There is, of course; a unique situation in the Rouge. Compiex which Has tended
10 irndermine some cf the advantages of the Engine Flant's extensivr “:aining program

for the trades. As we noted it tie preceding ghapter, the Rouga-wide System of

. - 95
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seniority based on bumping and bidding plays havoc with the efficiency of the training

effort at . =P. Downtorns or layoffs in any one of the adjacent facxhues (e. B i

steel mil;. stamping, glass or assembiy plants) will result in laid-off trgdésméh
bump: .. .nto LZP at unpredictable intervals; E'v’é'r} time a tradesman is bumpeai@ut
of BEP, a new radesman arrives and has to be trained both in the seneral mechanics
of the job he is expected to perform and in the new technologies and skills which
have “been introduced with the renovaticn (e.g., any of a number of new electronic

control systems). Then, if jobs reopen in the area from which those workers were
o AN

laid off, they will return and take their new training with them—at the “expense of

DEP. It was hinted in our discussions that iﬁaha'gé:rhéht {most likely rnaintenance

.supervision to release their workers for training.
] \

L e -
The situation with the trades and the plant's dilemma of "servirg as the training
- *

ground for the whole Rouge coinplex" is not likely to be resolved at aiy point in the

near futire. In ‘he meantime it seems that ine t axrmg sy is indzed working to
bring the tradesmen up to the level necessary to ma;nta;tn the eg ipment.
. , "
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is encov-aged by their employers. Such things as attending professional society

conferences; reading trade journals, and attendt"g short courses are normii parts of a

- O

professxonal job. A certain subset of tlkis group wxit -also opt to take formal college

credit courses and often work toward hxgher degrzes: For the most part this is not

. highly structuied by the employer—a pattern followed by Ford.

Eariy in the renavaﬂ’o”n peri'od it was f’o'u'n'd thati whii'e" various members of the

education; the new situation called for some new approaches to - :amwark; It was

pointed out that the Management Launch Team was not chosen sp':.‘-;:ificaiiy hecause of

thelr miv nf compiementary skills. They were, ir fact, a miv ure of new people

seléected Ly the newly appomted plant manager and others -:~.d over from the old
engine plant who needed time and support inorder to blend to: - ther—smoothly in the
stressful situation of a complete plant renovation. Therefsw¢, two consultant from

the Manager.crt and Technical Training Department were retained by DEP to help

develop team .} is among t'e Management Launch Team tmembers. The first phase
I

-of this process .. v :ived cond tmg seminars on leadership style znd ccmimunications

/

(Teleometrics I: - Modgls for Management) irr order to help the parncxpants

understand their leadership style anu how xt is percexved by their subordinates. The

a
7

second 'whase included d2++ =ollection (through pnvate inteviews and quesnonnaxres)

feedback to ?hr Team, and problem 1dentmcauu.. thrur the org:nization. Causes

were addressed and actions planned. "iitja;lly this t\vo-phéééd process was done only

with the top management of the l:aunch Team, but later it was extended to ail

stiﬁéfifiiéﬁaéﬁié and section supervisors. Eventually; thxs team building effort was

extended tc includs Srst-line supervisors.

rnplc*nented- thus, it was imposed on top of an aire 1dy heavy work load: Thg

~

4
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training occurred while the decisions about new technology were being made aiid
manpower planning was in progress. - This differed from the approach usaa with' the

-

pir'o"dU'ctio'ri and maintenance workers and their supervisors wherein a substantial

amount of trammg was done durmg a period of limited production.

-

thle a series of pnvate interviews and discussions were heid and quesnonnaxres
diéti'ibijt'ed—, the Rn"o'Wl'e'dg'e and expevience of the training consiiltants were the
primary resources to implement the interactive tsarn building exercise. Feedback was
pm’iaéa through féifha'i SEé'si'o'ris witﬁ sussraih and evam,a:ion forms. Among

the United -tates. . Rather, it is characteristic of nearly ali professional continui:.

eduzation. i

Other Considerations Regarding Training

i e

. - - . B o e N
Training needs; were addressed weil in advancc of the mL,oducnon oi new
technology but certainly after the new technology was chosen. Because tra.ning

consxderati'o'n's were- 10t includea in the choice of new technology, there is a

W R
proliferation of the va;rxetxes of new equipment, each p1eCe chc;sen bv the =izineers

7t0 optimize their parfxcmar function or operatxon. A union repr eseiti ' L
l : . .

t :

; the fﬁéfﬁBég of the training staff pCl.'i'iC;d Qut that, hac' worker- ﬁééa‘; € & wooa: ites’

and training been consxdered earlier; wiser choch“ could have been made:

in the desxgn and c‘evelopment of traxnmg programs, and did not raise any major

collective bargazmng .ssues “on training at the begmnmg of the renovation. More
- - / : '
: /

/
/

O
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recently; issues of training have appeared in collective bargaining; and there is
evidence of increased interest by workers. Part of this is fueled by the threat of
even further layoffs and concern for those already laid off: The 1979 national

agreement contained a New Technology Létter (dated 10-4-79) which stated

‘obligations of the company when new technology was introdice.. Since the most

by becoming more mental and l&ss physical but thz skill level has not changed

“substantially (perhaps .with a hint that they .have gone down a little). On the other

hand, the skill levels.of skillad tradesmen have gone up, pa::icularly where electronics

Aimost all training is done within exisiting job categories: Little opportunity is
provided to move to:higher level classifications; particularly during this layoff period

when new jobs simply are®*not opening up:
Generally; everycné concerned has reacted favorably to the training programs:
There was some apprehension at first. Some Superviscis were reluctant at times to

remove workers from the line -for training. There were Cther temporary rough spots

that apparently. were ironed out with little travail. For example, there were some

reported that only two 6?.i‘ﬁ/f'éé out of & hundred skilied tradesmen refused the
offered training. And; of course, the Rougs compiex bumping agreement causes a lot

of training traffic not always beneficial to DEP. The UAW has suggested-more
centralized training at Rouge in exchange for. less bumping :ights, and steps-are being

_ s
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e

this direction: No changes are planned in policy or organization

taken to move in
with regard to worker training; however, there is a lot of new technology..coming in,
e.g., robots, that must be dealt with. The training program appears to be a

perrmanent addition to DEP.

\i,-
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‘7 Chapter 5 |
CONCLUSIONS AND IMPLICATIONS

those finding. and indicate further research that would be worthy of consideratipn:

Summary and Integration of Fi

T U SO SR
Technology -introduction in Ford Motor Company is a dynamic but evolutionary .

process: It emerges from existing technology and continues to change and advance,
rather than remain fixed between major renovations or expansions. In our case study

~ -
~ o

'c:h'é'n"gé was largely market-driven and involve~ complex planning on an internatiohal
scale. In other words, changes in both product technology and process “technology
were rot the major driving force for change, but rather were keyed to a long-term

At the early stages of the planning procedure, human resource considerations
were not prominent; but entered only in a subtle way. These t&ﬁ;ideféiiaﬁé became
more important and specific as site selection for production of the new engine was

decided. The consideration of worker skill requirements for the DEP renovation was,

_earlier than in any previous Ford project (3 years before Job 1) because of tighter-

production tolerances and because of changing management style. The early
consideration and allocation of a substantial ($7 million) training budget seemed -
unprecedented.
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-

. e

The choice of DEP for renovatxon and new engine producnon included a complex

of economic, political, social and organizationa! considerations. From the standpoint

. np—

of 'a tangible cost-benefit comparison, differences among the major options were

relatively small (within about 10%). Thus, the less tangible factors became pivotal in

K}

the sxte seiecnon ultimately made by Henry Ford II.
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equipment vendors ‘and others. The resuits of xmpiementatton apparently met or

meproved upon the ongmal targets of cost, quality and p'i-'o'i:iij'ctiyity. fhé target
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expendxture of $650 million for the renovation came i it an auiual figure of 5593
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irT\;SFoyenient§. overall, manpower reqmrements have been-reduced by 25% in two

years (averaging better than 1% per month).

fé’ch'rib’i'o’gy diffusion 'dur'ir'ig’" the DEP renovation was Bés:icaiiy 3 fop—dovin
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to the division and then to the islant—initially:;o the salaried staff and then to hourly

workers: Supervisors and maintenance managers at the plant iearned about specific

technotogicai choices 14 months Before Job l; workers were informed about 12

months before Job 1. The big change for Ford in the case of the DEP renovation ~

"""""" f the skilled ti'édéé, for the first time
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were engaged in traimng during the pre-launch period..
e ———

. > - By é'rid Jarge, the technological- innovation process proceeded in a smooth

_ fashion, although there was some resistance alony the V.Way; Plant §Eaaaét1o’n’ :
! personnel (including managers) were seen by some as a source of resxstan’ée, both
P because they did not understand the technology and because they perceived -o,;:;sks’ in
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getting their jobs done. A variety of devices, formal and informal; planned and
emergent, served to rediice disagreements and obstacles. Training was prominent
among these.

~

A range of technological innovations; including fiexible robots; are being

considered for future introduction. These innovations are considered necessary 1o -

improve the company's competitive position in terms of product quality, production
cost and efficiency in the manufacturing process. Improvements in the technological
innovation process per s& are also being considered. Such improvements fall under

such themes as: consensus and commitment at the beginning of the process,
sensitivity to external f'o'i"cess flexibility and risk-taking; integration among aii parts

of the orgamzatlon- mcremental change, partxcxpatxon, and better use of human

rE§6urce§. Of course, people at different tevels: of the company have dxfferent

p"é.tipfe'ctives’ in this regard. In general, as we move down the levels of the company,

human .considerations, particularly ﬁa’itidp'ati'o'h; become more prominently considered

15 vital elements of the innovation process. Theé climate within the company and the

industry is ciearly moving toward further improvement in communication and worker

participation in decision 'r'n'éRii'ig.

)W’\erk Orgamzanon and Labor Relations.

The total e'r'rip’l'o'yr'rierit of hourly workers in DEP is substannally below the level

it had achieved in the 1960s. Although the reductxon represents the combined effects

p’i lower pruducﬁcn levels and technological change (éspédally éUt'o"rhati'oﬁ)—, es’ti'm'aies

productmn capac:ty, oniy 60% of the prevxous number of hourly workers WOuid be

employed: In our case study focused on the crankshait lme, the employment impact

of automation was most ev1dent on the grmders. There used ‘to be 25 grmdmg'

machifes and 25 operators; Now there are 16 grinding machines and % operators per

100-
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shift with productxon capabxhty apprommately equal to the old machines. One Eerééﬁ '

now does a job wrnc:h Drevxously reqmred the attention of elght.

-
-

Theoretically, the hig’hly automated crankshaft line can run with little or no
worker attention. Since “normal bp’er'aitieriii is frequently interrupted by machine

ad;usted etc., a considerable degree of®human judgement is still reqmred to keep the

line run”riihg. For these reasons, there was no sxgmhcant destlhng of jobs: ‘While

some workers do get more bored now (as compared to the1r pre-v1005-experiéht:é

__ before the renovatxon) . most workers find their new jobs more ';atlsfactory—-xf only

because the area is cleaner and there is less heavy hftmg to be dore. Thev are for

the most part, supportive of the new t°chnology and the new management emphasxs

on product quality, the latter beirig long overdue in the opxmon of many. However,

- most are very aware of the_social costs of more produ"txve eqmpment (in terms of

jobs lost). |
There are certainly variations in 'warkéréi assessment of their work experreince
beforé and after the renovation. For example, most maéhir\e operators tééi that the
job is now more comple;c, in part because they have to understand the basics of the
new machines. Those machme operators who helped the machine vendors quahfy the
new equxpment have a better mastery of the idiosyncracies of the equxpment and a
hxgher level of pride than those who have not had similar 0ppcrtumt1es. And,

'p’reductxon workers who have to do much heavy lifting of crankshafts when the
machines break down find the work ex'cremely wearing.

Reduction of posxtxons has apphed to supervxsory personnel as well. This
reductxon has taken the form of the ehmmauon of one layer of superv151on in the
crankshaft area; th’e general supervisor, and eseveral productxon supervxsors {formerly
referred to as "foremen'), However, changes in the supervisory structure have not,
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factor in the plant's efforts to undertake large-scale technologxcai change. One of

the main factors underlying the "good feelings" is the respect aeaaEaéa to the

superintendent which derives from his familiarity with the area and his relatively long
tenure in the crankshaft operation: ©On the other hand some production, workers
cempiained that newly arrived fi’r:c.t-'lév'éi 5up’ervisors are not well trained in the ibEs

the area:. There is also disharmony between thev skiited tradesmen and other

personnel &rom management to non-skilled workers) in the plant. While this sxtuauon

_is by no means unique to DEP, it seems- to stem from the 'p’ower held by the tfades

companys recent cost-cutung efforts.

Whiie Employe Involvement (EI) is a significant program bexng promoted by UAW.
’aaa Ford on a company-wide basxs; ‘there was no formal EI activities in the
crankshaft area at the—time of the study. This was due to the difficulty of
maintaining Jormal El activities while some early participants had been bumped due
to seniority based job Eéaﬁé"tiéns and transfers. Most wWorkers in the area did express
a need for more éafﬁmunicati'o’n and joint problem-solving, suggESting that more -
inféfmatién was necessary for them to belieye that the company was sincere in its
expressed desire to increase p’reduct quality and' to involve workers in decision
making. Beyond the issue of how much information is necessary to engage the

willing parti'cipat.ien of workers, the most important. quesuon remains job security.

Training and Human Kesource Development .

The Ford Motor Company used the occasion of the DEP renovation to develop
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which reflect major changes in production methods and procedures. An earlier

. v . . . - o L e
training plan. (@t the transmission plant in Livonia, Michigan) was revised and extended

A |

essentially the same f6i",ﬁ'i at other plants;

This plan has since been adopted in
particularly in the Engine Division. Responsibility for both the policy and the plan is
located high within the company and the Engine Division. It was imposed upon DEP
from above but, apparently, with the full cooperation of DEP niéhééérﬁéﬁé; There is
little evidence of grass roots or shopfloor input into the various decisions made with

levels to be carried out. However, there were few complaints about the process
from those to whom the decisions.were passed:
* The new techpology’ was selected by the menagement upon the advice of their

. engineers and other professionals. The trainers were thén informed of the choices

7

: and given the task of preparing the workers to use the technology. There is little or
no evidence of any influenca upon the tﬁcice of iééﬁﬁélég’y,sy either the trainérs or
the trainees (workers). In a few cases, this has led to poor choites of technology or,
;gierhaps more correctly, in the irﬁﬁivérﬁéﬁféfiéﬁ of the ﬁew ié‘cii-f’riéiégyl; ~More
feedback, if obtained early enough, would probably have resuited in gféaiéi; efficiency:

‘-' in general, the training of pfaaueﬁ%h workers, skilled tradesmen and their Supervisors
for the introduction of new technology was timely and went smoothly. The usual
difficulties were taken care of quickiy and efficiently. Some part of this success

i must be attributed to the .i'o'ri.g I'e’a"d time provided by .ihé complete shutdown of the

plant and the retention of many workers during this shutdown period: This success
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It appears that more care in the selectxon of the Management Launch Team (,e.,

fuoking for more compiementary skxlls) and in their preparation before attemptxng to

plan and conduct the renovatxon would have been highly desxrable' this is a

rééoénition of the fact that they had never been through a launch before. The

assessment of traxmng needs, the conduct of the training, and the evaluation of the
éffe'ctiiienessof the training were all placed in the’ hands of a smafl group: of

profesaxonal tramers. The assessment of needs and the evauation of the results

.remain a largely indiréct process; production performance measures (e.g., reject

levels, machme downtime, and quality records) do exist but provxde rough surrogates'

for direct -evaluation of the efficacy of training. Even Wlthout a systematxc and
objective evaluation-of training; more feedback from the co_nsumers of the training
;Sfagfa'rﬁ-f'r’o"rﬁ the trainees to the trainers—would be aésifab’re;;

“unskilled" and “"semiskilled" workers "since the renovation has lagged in terms of
machine operators in the area seem to feel that trammg, as presently orgamzed was
neither partxcula;rly usefcﬁ nor suffxcxently broad in scope. They tend to rely largely
on other hourly workers or productxon supervisors to learn their jobs. Alsqo some of
the newiy arrived sijp'érvxsors ‘are 111-Equxpped to train workers as: these supervxsors
are msuffxc.lently expernenced in crankshaft production themselves.

The training for skilled tradesmen and the maintenance work force appears, on
the"c'o’n'trary, much less probiematic. The trainees éeneraiiy ‘regard the present

training program as excellent for enlarging and/or updating their skilis. - What does

remain a problem for the training of skilled tradesmen is the Rouge-wide system of :

n

7 . . ) S
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L; semonty based on biji'fipihg and bxddxng éét:éijéé of this system, the m'ain't'ehan'c'e

_ supenntendents and supex‘vxsors are reluctant to release a tradesman for tralmng when
l} ’ “-the latter is percexvnd to be someone who may be callled back to hlS pervious job -

during or shortly after his training.

Integration

A number of observatxons can be made that are elther common to or cut across

C‘)‘

orgamzatxon and ttaxmng. First of a11' th& basxc planmng and decision makmg pracess

whxch, accordmg to our Rnowledge, is shared by all the major auto companies in the =

U'n’it'e'd Stai’es; In :i:his paradigm,' the f'éfiéﬁéié and the process of product.

de\celopment begm thh ccrporate strategy formulanon, followed by product planning

e e

work . and huma.n resource consxderatxons, m that order. ln the context of our case

.

L : tradesmen and productmn workers, felt that the most innovative aspects of the DEP

- v

renovation were inot just technoiogicai. The "social" (orgéhiZétibhéi and méhégeriéi)

changes were e‘guaiiy if not more 1mpdi'téht. These 'ch'é'rigéé i'n"ciud'ed,_i'n p’a’rticulér',

the new paiﬁcipéﬂVE management style and the establishment of the new Learning

Center at BEE; ' While all recognize the importance of combining the social and the
[-  technological innovations in order to compete internationally, not everyoue is satisfied
- with what has been done to date. NBEh does everyone know how to make aﬁcréié
| brogress in this ‘direction from his own, purview. o |

The importance of socio-technologicai innovations is well recognized by people
P : gi is well recog

105




Page 100

OECD/DEP CASE 'S UDY REPORT -

-

‘issued since 19729 by top management on quality, productlvxty, employe xnvoivement

and té'c:r\i\nél'o'gi'cé.l innovasion (see th"e'C'om'p’a'ny report for detati) certainly provxde
téstiiﬁéh‘y to this point. In our aiscussiaés with high-level managers and ‘engineers;
tiiey eandidly stated that Ford's target of competition had shifted in the last few
years from General Motors to Toyota: thn'di'é'ds of Ford -.peepieiv’v'o'rkers, unibn

representanves, engineers and managers—-have visited Japanese automobile companies.

J They ali ‘consider Ford's technology ‘ahead of the Japanese, but believe that the

Japanese are ahead on the human side of the enterprise. The UAW-Ford Employe

BEVEibpmént and fraimng Program (EDTP) is solid év’iaéﬁ&:’é of the willing 'cdo"pééati'oh

>

technological change. ' '

;o
)

From what we have observed, Ford's product planning, m both technotogicat and

human résource dxmensxons, has been global in its perspective. T'h'éf company's

decision catxonale with respect tc ;...-—ln.L.ubj ..as shifted from prmcxpally short-term

financial approaches to increased consideration' of long-term Ccompany goals and

qualitative judgements (e:g;; more weight is given to the less tangible contribution of
tech'n'oiegy to product quality). With respect to human fesour'c:es::es;ﬁeciaiiy' training
a;nd employe involvement—both Ford and the UAW have made policy. statements that

are ctear and have been heard by all concerned parties. However, strateglc pians for

éic'p’é’ri'dé'd and 'o'p'érétibn'alized as tjmes_ goes on;

~  Admittedly, the case study we have made has been focused only on a limited
area within a parucular engine faiént m Ford Motor Company. Generalization from a

case sti._ldy is always haZardous: The crankshaft area in DE.P is more or less a
' | &
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showcase of autpmation. However; its technology is not particularly revolutionary and .

has been dﬁblié&iéa and improved elsewhere. The superintendent in charge 'o'i the

—

subordinates. We did not iﬁiéfiiiéw those workers who were in the crahkshan area
. - Al

before the renovation but are no longer ‘there.  However; we have ‘spoken with all

present Workers in the area, including those who were not partxcularly satxsmed with

system has played havoc thn. the tramxng program in DEP. HoWever, thls problem.

has only accentuated the.underlying -conflict between job security and productivity
The point we wish to make here is that the choice of DF™- crankshaft area for our
case study has not maxe our findings less valid than if we had chosen some other
area. Although the generalization of results from our case study, like any other case
study, cannot be taken as definitely applicable to Ford cam;iahy wide, nor io the
entire US.- édtomohiié xndustry, our fihdihgs can be used either as i'ndicat'o'i's' of how

studies: o , ' S

Policy Implications and Re

This case study has demonstrated that the processés -of technological innovation

/

“and technologxcai introduction are- mtxmately- tied to an organization's conception of

P

human resource development and 1t§ role in the ptanmng process. Even in the

absence of an expucn- policy emphas:zmg the "ptace" of human resource deveidpmem,

product markets -to the thSi'cal locati'o"ri of new machineés and tools: In the past,

dec\&ons about the employment of human resources were, for the most part, accorded'

a relatively low priority: they could be parcelled out to an exxstmg industrial

reiations hierarchy to be dealt with when the actual implementation of new

BEST COPY AVAILABLE

“their work; With DEP as a part of the Rouge complex, the Rouge-wxde seniority -
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- , " : (
equipment was to take place. Thus, himan resource considerations fell victim to
divisions between different organizational functions (e:.g:, between industrial relations
and, production supervision and, within a division or plant, between layers of the same
fun'cti'o'h)- S/idréov‘er, pecple whose work Lilﬁrﬁ&iéi ; impacted upon other éégfﬁéhts of

-

productian workers being a good example of this.

in light of recent shocks to the U.S. automobile industry and the appearance of .

strong CQmpetxnon fréﬁi Japanese firms, human resource development has come t6

*

have a higher profde ‘at Ford and other compames. Yet, as this case .study, has

shown, there is ro:in for imprdvemeht even in showcase situations: Quite simply;

human resource “r'n'é'riégém'erit" was practiced in the DEP renp\i’é’non; that-is; wheén

human resources (i.e., ihe:'exi;iing body of skills, experiénce and ability residing in
“the personnel of the company and the plant) were considered, they were considered
principallyras resources to Bé utilized and assigned to various company tasks;
including hiuman obstacles to be overcome, and on': IR a7 .55 resources 'to be
fostered and strgngthened Human resource "development;” by contrast; should
émphés;izé the nurturance of individual ‘and group skills, ésep’éﬁ'e’h'cés and abilities both

involved. This 1mphes a percepuon of empioyees not just as resources to allccatrd

important if; as Ford and other 'c'dr'ripé'[i_iés state, they<s’eek to generate a wxihngnessi

Y - . ‘.

" &n the part of all employees, salaried and hourly, to commit themselves product

W - - - -
'q"uaut'y andzeom petitiveness;

4

-
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considerations to be taken into account in the early planning and design phases. "

kg P

Staff and union representatives with a "development" (rather than a "management")

perspective on human resources should be added to the planning and design cadres to

project human considerations as factor to be reckoned with. In tnis way, the brunt

of human resource development would not have to fall entirely on those in the lower -

echelons of the firm. This might well be augmented by a closer integration between

the varxous »subsystems of the organization: En\éinééring and manufacturing should be

L] o

more closely linked and better articulated: One suggestion along thesejhnes is to
have the Launch Team constitute the initial productxon 'team; as weil. To the same
end, there needs to be a better working relationship fostered between hourls ard
salaried personnel. Employe Involvement is a first step in this direction but does not,
to 'da’té, seem -to be working in the crankshaft area at a suffi‘cié'n'ti'y high level of
development to provide a salid foundation for two—way commumcatxon.r |

Training programs should also be ngen earlier and closer attention in the

Y

process of téchnologi'cél inndvation. Programs need to be constructed well enough in
advance to allow for connnual feedback and evaluatxon at different lévéls within the
orgamzatxon. Moreover, training packages need to be xnterpreted for target audiences
so that there is a sufficiently clear rationale for trainees to participate; a real
connection between what they are trained to do and what their jobs actually entail,
and broader commxtment from’ the company to train in such a way that people can
develop their skills an éxpand their opportunities for broader and more responsxble
work in the enterprise. The Employe Development and Training Program could
p"ro'vade a base for such an ':indertaking; but it aﬁs_i be éon'st_rijcted with a'eiéar

vision that tran'mng should not be limited to only téChnicai .necegsity.

A change in the company's phxlosophy of human resource development will;

;however; require an un_equwocal change in the practice of the union, as well While

3
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it is clear that the recent hard economic times forced the union to r=think its

rellance on highly restrictive work rules and.job classxfxcatxons, a "partnershlp" in

further changes. T:# comments of machine operators in the crankshaft area=~both

an impatience with strict delineations of job responsibilities and; with them;\

restrictions on their ability to learn and contribute to the process of building iﬁ‘éiity

been particularly ev1dent. One clear Stumbllng block to human resource development

- will be confronted in the msxstence onjob security for the skilled trades (by the

°¢-

skleed trades) and lesser guaranrees for non-skilled workers. Unless the union is
w1lllng to deal w1th this mequahty mternally, it will not be in a posxuon to act as a
posxtlve force<in Human resource development. One example of this wals
demonstrated clearly in the DEP case Study: the relative intransigence of the skilled
trades in the P;ougé "c:'o"'ﬁpléx with respe'ct’ to the ééﬁiBEii'y' system has réndéredthe

Suggested Addmonal—Research

ene clear 1tem for a future research agenda comes out of our case study:

more systematlc and comparatxve research needs to be done on the socio-

technologlcal issues we Aand, we suspect, our counterpart teams in the four other

nations) have Identxlxe”;
important for furthe) 1nvestlgatlon-

(a) the sources of resistance to technologlcal change, i.e., at all levels within

orgamzauons, not just those on the shopfloor or in the office:




{1 — woawby |

-

and decentralized (shop floor) training.

OECD/DEP CASE STUDY REPORT
Page 105 &

(b) effective planning and implementation of sociotechnological innovations in

which appropriate organizational and human skill changes will take place

-—

simultaneously and coordinated with technological changes.

(c) different experiences of firms in different industries; different segments of

of different sizes and ages:
(d) the optimal mix between centralized training (e.g., through central facilities)

'! .

(e) realistic and critical evaluations of the strengths and weaknesses of programs

o . . . , . , o .

designed tc Zfoster emiploye involvement and (among_salaried personnel) participative
. . > /

(f) development and evaluation of new incentive systems té encourage
sociotechnological innovations and employe involvement. ' .
Additionally; we feel the findings from this case study should provide a basis for

Education representatives, along with the U.S. research team, to explore the policy

implications of the research and work to develop an agenda for future policy research

and development. Specifically, we would suggest a two-step approach: The first

workshop should be attended by the people who have been directly involiiéd_;fi'rj:»,t’hé.-.-i.» CES

case study and Ford executives in policy-making positions: The purpose will be to:

(1) share and ctarify the diverse pé'r'céptié'ris of p"r’o’b’ié'rﬁé Unicovered by the case study;
o _ I _ oo _ o R . . _ _ _
(2) identify positive steps for _difféi-éht people within Ford (not just those involved in

the case study) to work together toward the new policy goals enunciated by Ford an

“the UAW; and (3) to identify national policy implications: The second workshop will

the first workshop. 1i1
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APPENDIX A: Recent Research on Issues Related to the OECD/DEP Study

Although this case study report is presented as a relatively self-contained

analysis, we relied on a body of comparative research to help provide questions and -
directions for our research. To avoid making the text ol our report overly technical

. — given the broad nature of our expected audience — we decided to cite only a few
of the more important references in the report itself. However, listed in this

appendix is a representative sampling of some of the more recent work related to
ours. ‘

-Labor Relations and Employee Participation Efforts:

Anderson; M. "Retrenchment and Reconstruction in the U.S. Auto Industry: Labor

management and International Implications," Future of the Automobile Program, MIT,
Working Paper US-B-82-1, 1982. . ' '

Bluestone, Irving. "Emerging Trends in Collective Bargaining," in Clark Kerr and
Jerome Rosow (eds.), Work in America, Cambridge, MA: MIT Press, 1979. :

Cole, Robert. Work, Participation and Mobility. Berkeley: University of California
Press, 1981. ' '

 Information Systems and Competitive Economic Performance:
Reflections_on U.5. and Japanese Practices. Joint U.S.-Japan Automotive Study
Working Paper # 22, Center for Japanese Studies, University of Michigan; 1383.

Guest; Robert H. "Quality of Work Life: Learning from Tarrytown,". Harvard Business
Review (July-August) 1979; pp. 76-87. :
. “The Sharonville Story: Worker Involvement at Ford Motor ‘Company
Plant," in R. Zager and M. Rosow (eds:); The Innovative Organization: Productivity

rograms _in Action, New York: Pergamon Press/Work in America Institute- Series,

Katz, Harry, Thomas A. Kochan and Kenneth Gobeille. "Industrial Relations
Performance, Economic Performance.and the _Effects of Quality of Working Life

Efforts: An Inter-Plant Analysis,” MIT, Sloan School of Management, mimeo, 1981.

Landen; D:L. and Howard C. Carlson. "Strategies for Ditfusing; Evolving and

Institutionalizing Quality of Work Life at General Motors;" in R. Zager and M. Rosow

{eds.); The Innovative Organization: Productivity Programs in Action, New York:

Pergamon Press/ Work in America Institute Series, 1980.

parkér, Mike and Dwight Hansen: "The Circle Game," in The Progressive, (January)
11983, pp. 32-35.

Life Review, 1982, i(1): 1-10.
Simmons, John and Robert Mares. Working Toge Together. New York: Knopf. 1983.

Savoie, Ernest. "The New UAW-Ford Agreement: Its Worklife Aspects," in The Work
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Thomas; Robert J. "Participation and Control: New Trends in Labor Relations in the

Automobile Industry;" Center for Research on Social Organization; University of
Michigan (330 Packard St. Ann-Arbor, MI 48109) Working Paper #315;, 1984.

Thomas; Robert J: and Haruo Shimada: "Human Resource Development and Labor

Relations,” in The American and Japanese Auto Industries in Transition: Report_of the
Joint U.S.-Japan Automotive Study, Center for Japanese Studies, University of
Michigan, 1984. ' :

Productivity and Cost Analyses: _

Abernathy, W:3.. The Productivity Dilemma. Cambridge, MA: Harvard University
Press, 1979 ‘ . .
Abernathy; W:J:;, K.B. Clark and A:M. Kantrow, "The New Industrial Competition,”
Harvard Business Review (September-October) 198]; :pp. 68-81: - .

- - Y S : _
Abernathy; W.J.; J.E. Harbour and I.M. Henn, "érgductivity and Comparative Cost

T e

Advantages: Some Estimates for Major Automotivé Producers," Harvard Business

Schooi Working Paper, 1981. 5

Flynn, Michael S. Diff als in Vehicles' Landed Costs: Japanesé V:hicles in the
-Japan Automotive Study Working Paper #3, Center for

U.S. Marketplace, in Joint U.S.-Japan Al
Japanese Studies, University of Michigan, 1982. ‘

- - - . s -

A Note on the Treatment o ent_as a Source of the
Manufacturing Cost Differential. Joint U.S.-Japan Automotive Study Working. Paper i

20, Center for Japanese Studies; University of Michigan, 1983

~ Compensation Levels and Systems: Implications for Organizational
Competitiveness in the U.S. and Japanese Automotive Industries; . Joint U.S.-Japan
Automotive Study Working Paper # 21, Center for Japanese Studies, University’ of
Michigan, 1984. ' .

Harbour, 3.E. "Comparison and Analysis of Automotive Manufacturing Productivity in

the Japanese and North American Automotive Industry for the Manufacture of
Subcompact and Compact Cars," (Harbour and Associates), Inc., 1980, 1931.

Pucik, Viadimir: "Human Resource Development: Management and Technical

Personnel," in The American and Japanese Auto Industries _in Transition: Report of the
Joint U.S.-Japan Automotive Study, Center for Japanese Studies,. University of

: Micﬁgan; 1984

Internationalization and Its Consequences for Domestic Auto Production:

. -

Bittlingmayer, George. The Market for Automobiles and the Future of the Automobile

Industry. Joint U.S.~Japan Automotive Study Working Paper # 2, Center for Japanese.

Studies, University of Michigan, 1983

Cohen, R: "International Market Positions, International Investment Strategy and

Domestic Reorganization Plans of the U.S. Auto Makers," MIT Future of the
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Automobile Program, Working Paper US-B-82-5, 1982..

-Cole, Robert and Rlchard Hervey. Internationalization of the Auto Industry: lts

Meaning and Significance. Joint U.S.-Japan Automotive Study \Vorkxng Paper i

Center for Japanese Studies, Universxty of chhxgan, 1983,

Japan°se Studxes, Umversxty of chhxgan, 1983. N

leéi‘, Jéffi‘éi and Richard C. Wilson. Design-

Components: Two Cage Stidies of IS Practice. Joint US -Japan Automotive Study

.~ Working Paper # 15, Center for Japanese Studxes, Umversny of chhxgan, 1983,

ﬁ’eir Production Technology and Its iniﬁiéiié

Bluestonie, Surty and Bennett Harnson. The Deindustrialization of America. . New Yb'rk:'

Basic Books, 1982.

Bright, ‘James R. "Does Automation Raise Skill Requxrements"" Harvard Busmess
Review, (Juty) i958, pps -85-98. .

Ginzberg, Eli. "The Mechamzatxm of Work;" in The Mechanization of Work (Scxennfxc

American), San Francisco: W.D. Freeman, i982.

Gunn, Thomas. "The Mechanization of -Design and Manufacturing," in The

Mechanization of Work (Scientific z‘cmerxcan), San Francxsco. W.D. Freeman, 1982.

Leontief, Wassxiy. "The Distribution of WorR and Income,” in The Mechanizat
Work (Scxentxfxc Amencan) San Francisco: W.D. Freeman, 1982.

Lurxa, Dan and Jack Russell. R
1981.

Wilson, Richard C. Future Automotwe Factories: Speculatwe Models. Joint. U S-Japan
Automotive Study Working Paper # 12, Center for Japanese Studies; Umversxty of

Michigan, 1983

Womack, J. and D. Jones, "The Competmve ngmfxcance of Government Technology
Policy. in ‘the_ Auto Sector,” MIT Future of the Automobxle Program, Workmg Paper
US/UK-A-82-2; 1982.
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APPENDIX B: FORD'S DEARBORN ENGINE PLANT

The Dearbom Engine P?‘ant (DEP) is located in Dearborn, chhxgan, at the Ford

aircraft englnes. In 1947, after the end of World War II thxs plant was purchasgqﬂby :

the Ford Motor Gompany, initially -as a parts warehouse and, since the early 1950's,

mainly to produce automobile engines. The construction of the piant is unusual for

an engine plant in that it is a two-story manufacturmg facility:

By the mid-1970's, the manufacturing facilities in this plant, where V8 engines
had been built for "large passenger cars and trucks; became outdated. Between 1978
and 1980, a_ GOO-mxlhon dollar rehabilitation and expansion converted thé,féjcili,tiés to

produce 1.3/1.6-liter engines, accompanied by significant technological changes,.

e.,pecxally in the form of computer-aided automatxon. About 3,000 peOple ‘had b”eé'n’

the decision to locate the new facilities at DEP, instead of some new location, in
order to keep the work force in Dearborn. The _plant has the capacity to produce

about 3;000 engines per day, or about one million engines per year. Practically .all

workers have over 10 years experience due to a considerable reduction in personnel in

the plant and in the Ford Rouge Gompiex based upon semonty.

several reasons. Flrst, sxgmhcant technologxcal changes took place at DEP falrly
recently and within a reiatively short period. It is therefore feasible to discuss with
various parties to get their impressions of the plant and their work; before and after

the plant renovation. Second, many people at the plant have been interested and

actively support or participate in training programs. In fact, there is @ new learning
center located within DEP. Furthermore, the management, the union representatives,
and many woti‘ers at. DEP have expressed interest and Wlllmgness to cooperate with

the researchers in the OECD case study. This last point is certainly important; and .

it was dachieved through the efforts of the key people at DEP. as well as the company

headquarters who are in Ford's Employe Involvement (EI) program.

In recent years, the ﬁrd Motor Company and the United Auto Workers (HAW)

have both recognized the need for technological progress, on tke one hand, and the

potential impact of such progress on the function performed. by the umomzed workers -

on the other hand: To deal with this issue jointly;"a National Committee on
Technological Progress; consisting of equal representation from "the Company and and
UAW,; was established after the 1979 agreement. The Company also promised to
make available appropriate specialized training programs for employees to perform
new or d’iéi‘igéd Wbi‘k resulting from introduction of new t'e'chi‘iéld@.

More recent (1981) policy documents from Ford's top_management have explicitly

stressed technological innovation and Eroductxvxty improvement. = One ‘could take these

term goals as cost reduction toward the longer-term _goals of technological leadership

and human resource developmant. The policy letter on productxv:ty includes such
statements as "Productivity improvement is achieved through a blending of human,
. capital; and material resources;" and "Employees are provided appropriate training
and a secure; parncxpanve work environment." This research will provide an
opportunity to examine how these policies are reflected by what actually took place

. at DEP, as perceived by the. various parties both at the plant level and. at the
d1v1sxon a,nd higher levels. : ;
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l In keeping with the OECD project guidelines, two units—one involving primarily
hourly workers and the other mainly salaried workers—were to be chosen within DEP

== foci for the case study. This was discussed at a meeting involving ' the plant as

well as the company headquarters personnel, the UAW local unit chairman, apd the
research team. Those who were present at the meeting (and two previous ones) are
tisted in at the end of this appendix.

Between the two obvious candidates for the production unit, viz., the hot test
area and the crankshaft line, a group consensus eméerged for selecting the crankshaft

line. Both areas had undergone massive renovation in which job changes were _
significant, fewer workers were needed to run the operation, and some training was.-:. .
necessary. The hot test area, however, included very few workers who were there
both before and after the change: The crankshaft area included 2 number of workers
i who had béen there both before and after; therefore, It ‘was the logical choice. If
| time and resources had permitted, the hot test area would also _have been a useful
area for study, since it differs in several interesting ways from the crankshaft area.
It was believed that the hourly and salaried units §I39{ii& be functionally linked to
make the case study meaningful. The decision was therefore made to consider one

unit to consist of all the hourly production workers on the crankshaft line. The other
unit was to be a composite of mostly salaried but aiso some hourly workers, including

all the production supervisors, skilled trades workers, the process engineers, and the
plant engineers, all of whom have some work functions on the crankshaft line:
Afthough the focus of the case study was on DEP's crankshaft area, numerous

discussions were also held with personnel at the company headquarters and at the
_ Engine Division in order to collect all the relevant information. The technical

description of the Cra“@‘-"haftlme at DEP is given in Appendix C.
, : S . '\

e
{
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Participants in the Ford-SEARIM Meetings

Ford Motor Company

» Headquarters .
John Reese Director, Union Affairs T
Ernest Savoie . ~ Director; Labor Relations Planning and .
S ’ -~ Employment_ S o
Bill Pickel : Sdﬁéi‘\iiSéi:,;Eifﬁplb')"é,Ih\?di'\?eme:nrt”l?!;nning

-

Robert Shook , Engine Division Employe Involvement and
. Training Manager
é ' Dearborn Engine Plant T g
Eugene Wise - Plant Manager
Walter Richburg '. _ First Vice-President, Local 600, UAW

Roy Goines Industrial Relations Manager, DEP
John Shaw : . Plant Engineering Manager; DEP .

Miro Suga } : Process Engineering Manager; DEP
- Gary Kavanagh - Area Manager, DEP -
Jerry Thom . o .| Area Manager, DEP } o
- William :Kirkpatrick Shif1 Operations Superintendent, DEP
Tom Lobeck . Uaw District Committeeman, DEP

Mike Fras ' Syperintendent; Crankshaft Area, DEP
University of Michigan - UTEP/SEARIM* '

Faculty . — s
' Kan Chen gi:qf.es:s'»'o'r of Electrical and Computer
e Engineering o
Joe G. Eisley ' Professor of Aerosgace Engineering

Jeffrey K Liker L Assistant Professor of Industrial -and 0'p€i’étib’hs

' Jack Rothman : Professor of Sociat Work _ S
Robert J. Thomas Assistant Professor_ of Sociology and Faculty
Associate, Center for Research on Social
Organization

/. -  Research -Assistants - T
-~ " Darlene: Nichols Sociology Ph.D. student.

—~—Sherry-Borener UTEP Ph.D. student

Deborah O. Liker . Research Assistant

Paul Appansamy UTEP Ph.D. Student

Ph.D. Program in Urban, Technological and Environment Planning; an

. *UTEP
interdisciplinary and intercollegiate program with the University of

= Michigan. -

©

Sociceconomic Aspects of robotiés and Integrated Manufacturing, a unit

within UTEP:

SEARIM
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APPENDIX C: Technical:Description of Crankshaft Machining Process

The czrankshaft machining process is best described in terms of the’ seqbence of

different operations which are performed:. The following text briefly discusses each
operation.

Note' (1) At the time of this study, there were three lin€s of operatxons (op)

#10 = 780, all for the l.6liter engine,
(2) Operation (op) #110 was orxgmally set up for addxnonal sesi

grin’din’g. It has since been combined with oo #85 -- rough grinding of the main

bearings arid the rear seal.
(3) Op #140 was ongmauy set up for mlet rolling; it has since been

elxmlnated*
O'Q'éi'atid’ris
#10'—"%6111 ends"—rough i';iii}ihg of "ends to get the 5[3;3?63&5&; length:

#20--"mass center"—this is the Scherck mass balancing system: I done well; there is
no need for mass removal at cp #150. The system wi g!=- th~  anksha:t around to
determine the centering line and then to drill the holes at both ends 'alitomatically.

#30—"mill notches"—the notches are required for later steps of the turning operation.
The crankshaft will be grabbed by fixtures at these notches since end driving is not
desirable. The notches serve no useful function in the car. Tolerance: .005".

#40--"quality castmg"—-thxs step is to verify that the castmgs do not have bulges,

etc., which .may damage the expensive tools in op #56. The vermcanon is-done by

sprmg—ioaded fingers:

¢ < .
#50—"turn mains"—machining the mains to desirable dimension around the main axis.
#60-"turn pins"—machining the pins to desirable dimension, turning around the main
axis with tools controlied by cams. : -

mains. Each hole is drilled in % <equent1al steps in order to speed up. the productmn ‘
line. This creates some manufacturing problems in lxmng up the dnlls in the later
steps with the partially drilled holes. ;

G

#80--"finish ends"—to drill holes, machine flanges, etc., at both ends of the

crankshaft.
#85—"rough grind main bearings and rear §é5i“-usng grinding wheels to get + .0004"
tolerance. '

#90="finish grmd mains"--grind to * 0063" on the mains; inctuding size and tapérihg
(of 3 diameters-on-each of the five mains). _ —

#100—"grind poste and front seals"

#120--"grind pins"--the grinding rotation is now  centered around each of the pins,

| BEET FROY will ABLE - I '
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With the mains at both ends rotated off center (offset = the "throw" between the
mains and the pins). . '

#130=-"finish turn and mili"--milling the crankshaft key and timing notch; also

deburring the key and oil holes: B

] *, _ " o -

#150="balancing’—Gilman system: checking dynamic baié}'&ééf and rémoving weight by

drilling in two steps: the first set removing metal near th center, and the second

set near the ends of the crankshaft. j

#160="polish"—use polishing cloth at DEP versus paper polishielsewhere (paper breaks
— : ne :

more frequently):

#170—"fush"—use high pressure wahsing solution to get rid of fine loose metal in oil
holes: - The operation is enclosed in a closed chamber. . | \
: - o ey R
(Between ops #170 and #180:  back pressure air gaugc to detect broken drills in oil
holes; or even absence of oil holes) _ ﬁ :

. . . .

inspection (made by Durr). T e \
. i .

S o S N

#190—"gauge"—45 readings from aiyftquiectr,éhic gauges: ,au‘épfrj@tii; inspection of the

mains and manual inspection for the .pins and other characterisgics. |~ =~

|7 e
I

: ' , A T S RS .
#180--"wash"--wash with coolant to bring crankshaft to ambient temperature for

N §
; -

Comments on_new_technologies in the crankshaft area: /

(@) Robots are.being considered for loading crankshaft castings. -,

T e T
) Gilman dynamic balancing is not to be replaced by an’éther _Schenk-mass

balancing. What_makKes sense would be 0 tie each of the Gilmapﬁmggmggs
to one 'of the Schenk machines for feedhzck- ijustment of the Schepk.
Current.y there are 3 Schenks .and 4 Gilmans. A ¢rankshaft may |be

ba'anced in any combination of Schenk and Gilman—no

3 for individial
cranks. <

(©) Laser light balancing maj.be considered for replacing Gilmap !
. system. 4 v

to check polishing output (after. op #160):

e

, {
. - , |
(d) Optical gauge (by DeFracto) is;;njt in the crankshaft line. It may be used

(€) Contact gauges (Marposs) are used in the grinding process.”

single point on the line:

cifices
(h) Programmable controllers (pc) are used on_ almost every machine:  The
. exceptions are ops #30 (notch miiler); #160 (polisher) and #180 (washer):

Y

. - 120 -

e

AV

* (f) The 138 characteristics are CheCde throughout the entire line; not at a
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| ®)

Dedicated robots (by Brettrager of Saginaw, MI) are used ‘to do pick-and-
place operations in the grmdmg area, '

Flexible robots are bemg considered for both oil hole déburnng (op #130) as .
well as loading the front end of the line (op #10). o
Monorail conveyor adjustments for "raise and transfer" are probably at the
towers near the grinding area.

Other comments:

@)

(©)

The averall tolerance of the final product is .0005" at the mains and the

pins. - ‘ :

thh gauges.

An opncal comparator (made by Scherr Tumxco) is used to check one
crankshaft carefully for each shift.. The display gives a 20:l enlargement -
for easy reading. )
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APPENDIX D: DETALLED LISTING OF RESEARCH QUESTIONS BY AREA

I 7 . This appendix lists the principal research questions in the three areas suggested

- by OECD; viz, Technology Introduction, Work Organization, and Training.
8 . 2
- v

,—' ) . 1. Questions_on_Technology Introduction
The questions were grouped: according to the following framewotks

Decision Leading Actual Process _ Changesion
Up, to Change ' of - Change Current Agenda

Rationale or . | SR ;
Per formance C Al s Bl . ci
Social Process . B2 | c2

Al: Decisions Leading up to the Change—Rationale or Performance -

I. What led to the aecision to develop. the new engine? What other options were
considered? Why w25 DEP chosen for the renovation instead of other engine

plants? Did this include aspects of_implementation?

2. Was a cost-benefit type of analysis done on the DEP renovation?

5. Did the new technology, as conceived, involve more or less simple adopting of
‘existing methods or did it require more marked innovation/invention?_ Was the

new technology compatible with existing procedures and riorms at Ford? -

4: Did employment and human resources factors affectythe selection of DEP? Was

there a deliberate consideration of acquiring the skill requirements from external
versus internal labor sources? Wha+ rationale was used. in comparing the pros

5 and cons of these two genénc sources: What were the constraints, if any, in
considering external and intérnal human, resources? Was there ‘any explicit
decision made to agquire certain ratios between the two sources in each

casegory or in aggregate? Were there differences among different
organizational levels. concerning preferences for int nal- versus external labor

N sources? Did any of the “changes undertaken require approval by the union?
o i T o C

e A2: Decisians Leading up to the Change--focial Process of Change
i What were Ford's corporate plannirig procedures and process that led to the
decision of the renovation of the Dearborn Engine -Plant? Who were the key
individuals” and onits involved in the decision? What was the general time line
and stages of planning? C :

At what level ‘did the consideration of human resource ‘development first appear?

—~—
TR

At what point in time in technological planning did this consideration - enter?
What were the various ,ifosltimgfgggenfconcerniﬁ'g employment implications. by

occupational category? How did these divisions| manifest. themselves? What

j : , argumentation tactics, if any, were manifested? 'Were there any mechanisms for
' - conflict resolution? Were there any lingeging dissatisfactions?-
B _ - . S : o e _
3. Did the Ford people in various relevant posrtions participate in changes about

h) . -
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3.

feedback?

, . ;
training?  If so, at what level of training?  What group (salaried, hourly,
managerial)?, What was each one's role or contribution?

introduced this initially? What other levels considered it? What was - the
organizational potential for innovation? :

Actual Process of Social Change—Rationale or Performance

Did the technology, as actually designed, involve simple adoption of innovative

technology or "reinvention? Was the new technology, as developed, compatible

with the actual norms and procedures of the organization?

Were any outside consuitants used regardipg the shift changes in training or
labor relations? -How much did the experience of changes in the Lima Engine
Plant affect the way things were done at DEP? ' i :

How far have the results matched uUp to original expectations in terms of cost,
quality, ‘engineering time, energy, inventory, downtime, etc., at the plant level
of DEP, and at the level of the crankshaft unit? If the results have differed,
to what is this attributable? ' o o

Actual Process of Change—Social Processes That Occurred
At what point.did each of the different personnel levels learn of the change?

Which ones were actually involved in decision making and in what ways? .

Were there different perspectives or conflicts among the levels? How were
these treated (resolved, ignored; overridden)? If some levels did not participate .
in actual decision making, at what peint were they informed, how were they
informed, and how were their questions or concerns dealt with? Was feedback
taken into account; and what time line was provided for the provision of

. B B ‘ ool L4 B LS . __.
What were the various Pbgj,ﬁﬁs\}éREﬁ concerning employment implications by
occupational category? -{ :

Have you taken training? If so, what courses or programs? How did you learn

about them?  Were you assigned or did you volunteer? Has the training

-contributed directly to your job -performance? Indirectly? Not at all?

How were the differences dealt with? 'What level of satisfaction was reached?

“Was resistance encauntered -based on_employment concerns? Were innovation

and promotion rifééé,dui%hiﬁtté’dijtéd f& alleviate or' deal with employment
concerns? Were there any lingering dissatisfactions? How far has monitoring
and evaluation had an impact on subsequent developments? What levels were
involved in evaluation and in what ways? '
Changes on Current Agenda--Rationale or Performance

What further technological changes are being Considered or introduced?

What is the rationale for the Change?

123
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C2: Changes on Current Agenda—Social Process
1. What are you doing differently now in introducing change -as a result of your

experience at the: DEP?
& -

2. Are there changes taking place in the monitoring and evaluation of results; as

measured against original expectations? If yes, what are these changes and why -

are they being made? If so, should some changes be made and for what

- reasons?

3. What are the main factors that are being considered in evaluation procedures?

A. Questions for Hourly and Salaried Employees Directly Involved in the Prodiction
Process
- The primary objective was to assess the effects of technological changes on

changes in the job content; work groups ; lines of authority, work attitudes,

recruitment/selection procedures and communication patterns.
1. Changes in job_content. o S o
a. Task Variety - Is there more or less variety in tasks required as a result of

the change? '

coordination? Decision-making? - . : . ]
c. Feedback Generated - (by task itself) - Do the workers know how they are
doing? _ Do they see -some change in the product as a result of their
~ efforts? - S : } R
d. Autonomy - How much latitude do the workers havesin choosing work
methods, deciding the sequence of operations, and pacing the work? . Can

L4

. they control their own breaks? L S
e. Task Significance - To_what extent do the workers feel the job "really

counts? Does their job have considerable impact on other people inside or
outside the organization? | - :

c

5. Changes in work groups. Does the work require the workers to. talk and work

With any new people? Do they have more or less of an opportunity to talk and,
work with others? Did any -of their friends get transferred or laid off as a

result of the recent -changes? Do they still have’ an opportunity to see their
friends inside or outside work?

. 3. Lines of authority. Do workers have more_of an opportunity to participate in

significant decisions? s there a change in reporting .relationships? Is there a

change in management style? Is the work more or less closely supervised or
monitored {include mechanical checks and controls)? :

4. Job status. Do workers feel more or less respected under the new

circumstances? ;
5.  Worker safety and health: s the new job more or less hazardous? As the

physical working conditions (e.g., noise; lighting, need to bend in uncomfortable

ways) improved or more unpleasant?

~ . . — -
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3.

Job satisfaction. Is the job more or less satisfying? If there is a change, to
what can it be attributed? Lo
Q’gesﬁms for Salaried Employees and Skilled Trades Support Units -7
Has their status changed in the plant? Are they taken more seriously by

management? By production workers?

Questions above on i'o’B content apply here as well.
Do they have miore or less authority? Are their recommendations used more?
Have communication patterns changed? Do they work more Closely with design
:’noé;(r;gs" Do they work. more closely with f_ifst-ﬁ’rié supé'rﬁ"sars? Production

Have there been changes in recruitment/selection? For example, are they hiring

more people with computer experience or other specialized knowledge?

v

,,,,, =

Are they more or less satisfied with their jobs? More ur less secure in their

Have work pressures increased? Do they feel pressured to learn more rapidly

than was true in the past? Do they feel threatened by the speed of change?

Questions for Union and Company Personnel, in Management and Labor Relations
Union_involvement in the change process. When did union first learn of the
proposed changes and what has been the level of participation/involvement in

the implementation of the change? What mechanisms, if any, were established

to make sure of worker input into the change process? :

Union-management harmony of conflict. Has the crankshaft change resulted in
more or less conilictful relations between management and union personnei?

Have there been conflicts over specific dimensions/issues of the change and not
others? - '

Reactions to change. How has the uniggsresponded to these changes? What in

general were union membership reactions to these Changes? What major
grievances, if any, arose from these changes? Were any new provisions added

to. the contract due to these changes?

Restructuring in_ma : d_labor_union roles in the post-change period.
To what extent is the job of the union steward and foreman diiferent now than
it was before? What changes in job content; if any, occurred as a result of the
change? Co

-y
[yl
o
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fil. Questions on Technological Change and Training
General Training Policy ‘
is there an explicit training policy linked to the introduction of new technology?

. Who has the responsibility for the development and implementation: of training

" policy?.

Have any new institutions been created for. the planning and implementation of

training policy? Are they enterprise-based or cooperative (e.g:;; with other
private or public institutions)? How are they funded? How are they related to

union/management negotiated decisions on future training needs and facilities?
Training Policy and Decision Making about Technological Change

How far was training policy integrated into planning the introduction of new

. technology?

When do- training needs get considered in the timing of technological"
devclopments? _7 o
-

Was training provided in advance of introduction of_new technology? If so, how
far in advance? To whom? By whom?

What levels of training personnel are involved? Coorporate? Divisional?

Who are the parties involved in making decision regarding the timing and
content of tijain'ing?
Data Bases and Decision Making about Technological Change

1. \ How are training needs analyzed and defined? What sort of datT are used in

2.
3;

' 4;
b.

j..

decision making? What role do seniority and bumping procedures play in

decision making about training needs and sites?

technology led to greater specificity/ generality/polyvalence in skills?

Are decisions about training needs made in terms of individualized learning

|
|
|
|
\} What skill inventories (if any) does the company: maintain? Has the new |
l
|
|

programs, work group programs or unit-wide programs?

| How are decision made about the location of training?

Contents and Duration of Training

 What are the characteristics of the contents of training required, or highly :
recommended; for ‘various personnel (management, salaried workers and hourly:
workers) as a result of the renovation? )

Are social skills considered important for management, salaried and hourly -

\,

l

|

b

|

\wo’i-ké'ré‘? 1If so, ow are these skills being developed for these personnel through
! ' . .

|

|

126

1o



APPENDIX D
Page 120.

traininz?

Are basic educational skills (English, mathematics, etc.) included  any of the
training modules? i

What Had been the minimum duration of training required for managément,

salaried and hourly workers in DEP before they were considered sufficiently

upgraded to perform their functions after the renovation?

Training; Technological Change and Employee Reactions

What have been the workforce reactions to implications of technological change
for their own training? Does this vary by skill level, former-job or job
Classification? What has been the union's involvement in and reaction to
training for technological change? ' _

How does decision making about training needs and training programs relate to
matters of collective bargaining?

How does training for and following technological change relate to programs of

Employe invoivement? To new method of statistical quality control?
Distribution and Evaluation

How is the training distributed between occupational categories? What impacts

have training programs had on skilled trades apprenticehship .programs?
Who are the major providers:of tralning? '
What changes in training provision (form or content) are expected with the

development of the FORD/UAW National Skills Development Center?

How is training evaluated (e:gs; at corporate; divisional, plant and individual

level)? How are the results fed back to those involved (a@s trainers. and-

students)? What rewards or incentives are involved (e.g., internal promotion, or

a universally valid qualification or credential)?
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APPENDIX E: ' Relevant Aspects of Union-Management Agreements Covering

,,,,,,,

Dearborn Engine Plant and the Rouge Complex

- A full explanation of the rules and regulations pertaining to employment in the
U.S. auto industry cannot be accomplished in a_ few pages. The 1982 collective
‘bargaining agreement between Ford and the United Automobile Workers fills 221

pages by itself; that document is supplemented by local agreements for each. of the
company's major facilitiess Local agreements can run several hundred pages in length
themselves. Thus, rather than attempt an exhaustive review, we provide here a brief
summary covering one important segment of labor practice: the seniority system.

This summary attempts to. describe the major features of the seniority  system .and to

indicate their application to the Dearborn Engine Plant and the Rouge complex.

A central provision of the labor contract negotiated between the UAW and the”

automobile manufacturers is. the seniority agreement. Seniority rights are extended to
all hourly employees after they have worked for the company beyond a specified
probationary period. The seniority system protects employees from arbitrary
treatment in times of shifts in employment levels (e.g. during periods of reduction in

the work force) and provides a measure of employment: security which increases with

However, as one might discern from the amount of attention it commands in

the collective bargaining agreements; seniority is an important mechanism in a variety
of other labor practices. For example; senlority. plays an important role with respect
to movement between jobs “{i.e; what is referred to_as bidding): - employees are free
to apply (bid) for posted openings in jobs and the relative seniority of the applicants
_is used as a filtering device in determining which applicants are eligible. In the case

where seniority is equal, or a case can be made for the special qualifications of a

less senior applicant; Seniority considerations may drop out of the process; _however,
~relative seniority tends to remain one, if not the central; factor in decisions to fiil
vacancies. Seniority also counts heavily in applications for change of shift (or eiforts

to avoid being moved from one shift to another):

 Seniority ‘provisions usBlly apply to the unit or facility in which the person is
employed; not to the company as a whole: In other words, an hourly worker achieves
and accumulates seniority in the facility fone plant or a set of allied plants) which

constitutes the local bargaining unit: Thus; an employee In Plant "X" at Ford Motor

‘Company will accumulate seniority there if; by agreement of the company ‘and the

union, Plant X is considered a separate unit. The employee's seniority applies only to
_Plant X. ' In case a work force reduction occurs, workers will be laid off in order of .

seniority; from lowest to highest, and recalled in the opposite order. The employee
at Plant X; however; has priority over other laid-off Ford workers (i.e., from outside
Plant X). More than one plant can be included in the unit; but;, even in those cases,

¥

priority is usually given to employees from individual plants.

different categories of Jobs. Roughly speaking, there are three general groups of jobs

‘The seniority system is also connected to distinctions that are made between
outlined by the collective bargaining agreement: non-classified jobs (e:g:; assembler);
classified jobs (e.g., semi-skilled jobs like that of job setter, _production checker or
inspector); and the skilled trades (e.g.; elevtricians, tool and die. makers; machine

_repairers, and millwrights). An employee accumulates general seniority in the plant
or unit in which he/she works; additionally, he/she accumulates seniority in a job
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group. Hence, someone may have 15 years seniority at Plant X, but only 5 years

seniority as an electrician if he/she has only been. an electrician for 5 years:
Moreover, seniority in a job group serves as a seiection mechanism for determining
the order of lay-off in cases where different job groups are differentially effected by
a work force reduction. Hence, someone with 5 years seniority in the skilled trades
Will be laid off before someone with 6 years seniority in the same trade.- SeoifOrity
by job group tends to follow the same organizational boundaries as general seniority

(by plant or unit). There are some unique cases, however.
The Rouge complex is one such case. In the Rouge, seniority tends to be based

first by plant or unit and secondarily by job.group--except for_ the . skilled trades.
Seniority calculations -for the skilled trades units (broken into construction and

maintenance, tool and die; and transportation) cover the entire Rouge complex
(including the steel mill). As a result, bidding for job openings and the shifiing

(bumping) which occufs during times of reduction or expansion in employment take
place across all the plants in the complex. For example; reductions in employment

at the steel plant (the jobs most favored by many skilled tradesmen) will result in a

process of bumping down the seniority list among tradesmen and; consequently, a

shifting in skilled trades personnel from piant to plant in order of seniority.
Likewise, when the steel plant rehires (or operiings develop as a result of retirements
there); bidding will follow with movemant o fill the chain of vacancies created.

et 07 FSHLABLE -
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APPENDIX F: Training Budget, Representative Flow Chart and i:'o”ritén'ts

This appendix contains three sets of materials: (1) summary of the training

budget (and actual costs through June 1979) for the renovation = Erika project;

(2) the flow chart and contents of training for new supervisors and (3) the_flow
chart and contents of training for technical indirect_ labor (espeically electriCians).
Although much more information about training materials has been made available to

us, we only excerpted the representative materials which are referred to in the text

of this report.

&
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ERIKA TRAINING BUDGET - COST SUMMARY

| ACTUAL 1978/79
PROJECTED COSTS THROUGH _BALANCE

ITEM 7 . COSTSV ] JUNE 1979 , REMATNING
, Management/Supsrvisory = — $ 377,515(% $ 16,655 $ 360,860

5 Tectnical/Professional 51,895(2) 9,795 k2,100
, Indirect Labor 5 1,866,027¢3)(4) 496, 509 §,369,518

» Direct Labor o6k, 202(3) . ek 263,78

5 Other Asscciated Training 775,248 5,692 . 529,696
Program Costa B —— _ L

i;z;sés»,—éiia

WTE:
(1) Includes travel and living expenses, consultant fees; seminar and facility costs.
In addition, this figure only reflects salaried wages for new hourly supervisors

for seven (7) weeks at an average salary of $1500 a month.
(2) 1Includes travel and 1iving expenses, seminar and facility costs. Salaried wages

are not included in this figure. .
(3) Hourly training includes both travel and living expenses and average wages paid
- per hour including 85% fringe and $1.37 COLA. .
(4) 1Indirect labor costs include.$3,549,000 for training 100 new apprentices. Approxi
. mately $1;1i5;6@ﬁ of this hﬁ@ipééﬁ gaved due to the delayed hiring (Feb thru

June 1979) of these apprentices. . A

;\ ~6h- o e
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ERTKA TRAINING BUDGET - ESTIMATED COST SUMMARY

MANAGEMENT/SUPERVISORY

Hourly Supervisor

Program

Developuent

Potential Problem Analyais

Seminar

Toam Building

" galaried Supervisor Institute

-

Hourly Supervisor Institute

o Problem Analysis Seminar

PROGRAM COST VARTABLES

PROGRAM _TOTAL
_COST PER _ PROGRAM
PARTICIPANT COSTS

1) $1500 base rate
péi‘ibd
$103 per parson
Facility Costs

$2500 per prograx (3)

$350 per person

$225 per person

$495 per person
$ 75 per person

TOTAL, MANAGEMENT/SUPERVISORY TRAINING COSTS

$ 2,65  $ 280,875

103 . 4,120

927 38,000
350 17,500
235 24,075
k95 . 5,Wb5
75 7,500

1o

.




ERTKA TRAINING BUDGET\
PROJECTED J o
T - GOST SPENT  BALANGE DESCRIPTTON RISK
Jendor Training at $ i, 99$ $3,09 §2B,068 Vendor visitations by skilled High risk ~2
Jendor Facility — tradesmen to learn trouble- timing becomes
, Lo _shooting techniques during & problem ~,
i " debugging of equipment. minimal time
' 4 ’ to train
A, personnel &t
, ' : \ Dbn. Engs Pit:
yendor Training - 360,912 9,710 351,202  On-the-job training conduct- High 1 rigk a
Skilled Trades at g / ' ed by key vendor personnel
Dbn. Eng. Plt; : during machine instailation,
{ debugging and tryout
Vendor Training Non- 388,8&) 0 388,680 On-the-job training conduct- High risk
Skilled Trades at ‘ f : o ed by key vendor personnel
Dbn; Eng: Pit: : during machine installation;
debugging and tryout .
ppprentice Training " Gorporats apprentice train-  High risk
ing program
foirly Orientation 70,02 o0 0,092 é=tioir srisutation to Mediux risk
) ’ m)n. Eng- Pltl .
Relay Logic 11;166 training gumATY on High risk
Bagic Electronics 66,102 See tﬁ“ing SUMZErY- on High risk
[ : i
= - 136




ERTKA TRAINING BUDGET - INDIRECT LABOR

““(cont'd)
o PROJECTED - ,
Ho Cost . SPENT  BALANGE

e 5 .——-.‘

ic Bpdraulics  § 1;84 $ 0 i TR

dc Prouatics © - 18,705 0 18,705

. . B .
' . \i
i

jblem Analysis Seminar 89;280 0 89;2&?

‘NJ

sgrammable Controller §,§§1I ‘ 0 . 5;995;

jematic Interpretation

mnsition to Metric : 47,880 * 1,476 h6,hel&

dementals of Gasoline 6,840 1,152 5,668
zinea . .

INDIRECT * ABOR

WG oSS > $4;866,07] - $ 196,500 $ 4,360,518

S ———————

Soe training sumary on

page L4

See training summary on
page '45

Traintng program that con-

centrates on a systematic

approach- to problem solving

~

See tmming BULNATY On
page }-35

pe 1@ 105

Sde training summary on
page U5

rage hourly wage calculated at $18.00 including B5% finge and $1.37 COLA

High risk

Low risk

High risk

" Modiu riek

Meddum risk
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F.2 New Supervisor Training
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NEW SUPERVISOR TRAINING — SEVEN (7) WEEKS

The Hourly Supervisor Program has been developed to prov1de an effective and efficient way to train

Buperv1sors of hourly employes. There are various reasons why improved training has become an

important issue within the Company. Governmental regulations and strict specifications must be

followed and met by our product. The hourly work force, having become more knowledgeablse, sducated -
and aggressive, has increased pressures on management and supervision.

fhe objectives of the ﬁouriyféﬁpervieor Program are:

. To provide systematic learning guides which will enable the hourly supervisor to perform

the entry level skills of h1s/her Job correctly and eff1c1ently.

. To provide the hourly supervisor experience through which he/she can acqu1re the. necessary

skills to perform the technical and administrative responsibilities required in his/her

position,

'he seven (7) week program centers around specific supervxsory tasks and need-to-know information

provided through task certification by an instructor supervisor and classroom instruction conducted
oy designated functional area: representatlves.

P

irat Week

Puring the initial phmse of the program, the new Bupervisor will complete a Plﬁﬁt 0r1entat10n

and Familiarization.  The remainder of the first week of training will be divided between

being on the floor for the beginning and end of the shii~ and attending Functional Area

Presentations. The on-floor training is 1mportant here s help the .trainees adjust to the .
environment and begin work1ng on 9h1ft Start—Up and Shif- Completlon tasks.




W SHPERVISGR TRAINING ~ SEVEN l?lﬁHEEKS
sont'd)

scond_through Fifth Weeks

The trainee will spend the majority of time during these weeks completing tasks. The trainee
will complete all the critical tasks and as _matiy of the. admlnlatrative/ggneral tasks as
possible. Also during this period, the trainee will attend sessions in Demonatration Hbdellng
and Job Instructional Training. Demonstration Modeling deals with seven typical situations the
trainee will encounter when dealing with hia/her employes. Job Inatructional Training shows
the trainee how to bresk a job down into elements and how to instruct an employe to do a new job.

xth and Seventh Weeks

The new supervisor will be assigned to visit another engine plant for production and assembly
familiarization. The trainee will observe experienced, capable supervisors in various areas

perform their jJobs to acquire knowledge and understanding that can be transferred to his/her
job at Dearborn Engine. .

In addition to completing the in-plant training phase and: other plant visits, all new hourly
Bupervisors will be scheduled to attend the Hourly Supervisors Institute.




[EARBORN ENGINE PLANT

HOURLY SUPERVISOR DEVELOPMENT PROGRAM

7
/

SELECTION ORIENTATION B PRE-TRAINING
PRE-SCREENING OF SALARIED PERSONNEL ASSIGNMENT 70 'TRAINING AREA
APPLICANTS ORIENTATION : INTRODUCTION 10 INSTRUCTOR -
—y . MRE%ESENTATIVE) SUPERVISOR, SUPERINTENDENT

— I R ———

ASSESSMENT THROUGH _ORIENTATION 10 TRAINING |[~™] TRAINEE 'SPENDS ONE_ TD ™D
_____MANUFACTURING PROCESS (PLANT MGR. VIDEO- DAYS WITH INSTRUCTOR
SUPERVISOR SELECTION TAFE; PLANT TRAINING COORD: SUPERVISOR ON FLOOR
[ SYSTEM INST. snpnnrmmm ~OBSERVING AREA

TRAINEE ON-FLOOR | . [ TRAINEE RBCEIVES FUNGTIONAL F . ASSIGMENT
FOR_SHIFT :memens . ‘
_Smprp | v CERTIFIED TRAINEE

mmms COMPLETES oo __ASSIGNED T0

'SELF-CHECK QUESTIONS SUPERVISORY POSITION

N L.

8

—V N e | ——=Y
| - [FRATNEE VISITS FUNGTIONAL i m;ongns%nmn Ié,m,%rgsggvrlms%
AREAS A3 APPROPRIATE P copmror TASKS WITRIN FODR
_ — = ; - P— HONTHS; CFRTIFIED
- T brw A3, COMPETENT BY
‘RAINEE ON-FLOOR ' ,, _g_mmumm J
ST INSTRUCTOR/SUPERIN- |
COMPLETION TENDENT MONITORS | S SR
St Crmneeers | L) || arTesos movey
' PERFORMANCE 5 | [sUPERVISOR TNSTITUTE
TRAINEE PERFORE Task |, /%L -1 e
INIER INSTRICTOR _ N F I [

AFTER SUCCESSFULLY TRAINEE COMPLETES

RAINEE COMPLETES

@ COMPLETING TASK. TRAINEE | _| ALL CRITICAL TASKS L mn ASSEM3LY
ROl Jows| CERTIFIED £S GOMPETENT IN WITHIN 30 DAIS;. o FuiimATon

ST TRAININ TASK Bf INSTRUCTOR Y CERTIFIED BY INSTRI- PLANT V1SIT
__ ProGRa |- supeRvisor | O SUPV. SUFERINT. o




TENTATIVE SCHEDULE FOR NEW HOURLY SUPERVISORS

Assignments | | Hours to Complete
. Orientation. i 6
. - Plant Familiarization 2
. Shift Start=up and Completion : : 7.5
;. Functional Area Presentations . 16 .
s - Machine Technology Fladamentals of Mnchmrmg 6.5
Week Thio

. Certification on Critical Tasks 36
. Demonstration Modeling _ )

= Introduction ' » 1

- Sltuatlon #1, Heeting the New Employe 3 .

Week Three .

. Certlflcaj:;gg on Critical Tacks ' 35
. Demonstration Modeling = _ L

- Situation #2; Assigning Work 2.5

- Situation #3; Handling a Complaining Employe 2.5
. Certification on Critical Tasks | - - 35
. Demonstration Modeling ' .

- = Situation #4; Correcting Persona.l*ﬁcrlﬁcfﬂgbj@sﬁ 2.5 -
- sltuatlon #5, Discussing Potential Disciplinary Actlon 2.5 -

6=
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TENTATIVE SCHEDULE FBR NEW HOURLY SUPERVISORS '

(Cont'd)
Assignmenta . ;  Hours to Complete
Week Five ; | o : -
. Certification on Critical Tasks | 19
. Demonstration Model1ng _ o
~ Situation #5, Giving Racognltion to Eﬁ Average Employe 2.5
__ for Performance_ o
- Situation #7, Helping the Buploye to Learn the Job 2.5
. Job Instructional Training o 6
. Additional Machine Training at Tool and Die Plant (¢}
Hbeks S1x & Seven
. Visit to Other Eiigiﬁé Plaiits ' , 80
. : \ ) :
e e . . -
. Attend the Hourly Supervisor Institute : B T
—_— ‘\\\
Y
. I ,,77.77;,, I
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F.3 Technical and Indirect Labor Training -




L

The new and .expanded use of advanced cechnology in the Desrborn
Engine Plant requires, extensive training for both salaried and
hourly perscnnel responsible for set-up, operation, maintenance
and troubleshooting of equipment. This section is intended to
provide a list of technical training programs, ‘both in use and
planned, designed for the personnel of the Dearborn Engine Plant.
Included is & summary of various training programs presently in

use.

This section is intended to show Vendor/Supplier/In-House Training .

Programns and Dearborn Engine Plant per mnel who will require these
various training programs.’ ' o ,

-y
N
J

,~



ééﬁérai'ﬁrﬁgrams‘

. Fundamentals of the Gasoline Engine
. Transition to Metric

-

Fluid Power Programs -
< Air Logic

. Basic Hydraulics ¢

~+ Basic Pneumatics

Allen Bradley Programmeble Controllers
Cutler Hammer Adjusto-Speed Motors
English Logic

Introduction to Hini-Computers
Modicon Programmable Controller
Numa-logic Solid State Controls
PPP-11 Computer =

Programmable Controller Schematics
Ramsey_ Solid State Controls
Relay Logic Troubleshooting
Solid State Electronics
Tandem-16 Computer 5




Vi
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" TECHNICAL TRAINING PROGRAMS
- {cont'd)

Vendor
Arcade Tool Co

AT&T

Barnes
‘Beach .

Bendix S
Cincinatti Milicron

Detroit Broach

Eaton Kenway

Eitel Press
Elman

Ex-cell-o 3

Farval, ¢

J. N. Farver

Federal Product Corp .

Gilman

* Gisholt’

i L] ﬁ. ?O

Impeco

Ingersoli-Rand/
Hamilton Test 8ystems
Ingersol}Rand
I.T.T. .

Kingsbury

Lamb

landis.

Dial Machine
Cold Test
Drill Machine
Air Test
Gauges

Brouach

Turning | Machine

Transfsr Idne

Straightener

Aspenbly Equipment

Seat Finisher

Lube . Syatems

c_ = -

Iube Systems

Auto Grader
Assembly EQuipment
Balancer

Flusher

Poligher

Hot Test

Aaaembly Equipment
Grader

~Various ﬂichining Operatio.m
Tranafer Line

Grinders

149
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ECHNICAL- TRAINING PROGRAMS

cont'd) \ .
. : . ’§\ : . =

s LaSalle — Transfer Line

s+ Marposs Gauges

« “Mattison % Grinder

« Micromatic ' Hone - ' "
. Motoh & Merryweather A Various Maching Operatione
+ Nagle _ Assembly Equipment ,
+ National lcme Cutter:

o Otto Durr Washer _

. Oxy-Metal ” - Phosphate Coater

. Place ¢ : Trensfer Line

. Ranshoff . Washer '

. Shenck Mass Center

. Synder . . . Transfer Line .

. Sirf Tran Chemical Deburring

.. Sys=T=Mation Transfer ILine

. Taylor & Gaskin Washer

. Turner Brothers . 'Aasembly Equipment

. Electro Arc - Tap Disintegrator

. Centri=Spray : Debur & Washer

« Welduction - Induction Hardenar

. Advance Weight Specialists .Weight Checker

. Babcock & Wilcox Broach

. Safety Flow Washer

Industrial Metal Fab Transfer Line
NDIRECT LABOR Tm\m:ma PROGRAMS : ’

i Industrial Lift Truck Training Plan

.. Final Inspection Gauging Fundamentals

. Print Reading (Process I1lustrations)

. is0
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y 1ogic - The relay logic program has been deyeloped to enable participants to maintain and
bleshoot relay logic systems, The abjectives of this program are to.assist the participanta to:

Identify componenta and relate the phyaical dbject to the aymbol.

Interpret relay achematica. _

Maintain and troubleshoot relay ayatema euch as.the milla and washers on the
cylinder block line. : _ o

i program will alsc prepare partlclpanta to accept programmable cortroller tra1n1ng on Modicon and

n Bradley aystema. a
¢ Electronics = This program is primarily designed for maintenance personnel who will service.
poent with solid stats electronic controls, The program participanta will lsarn the fundamentals.
o0lid state electronics as well as develop troubleshooting skills to diagnose and correct electronic
ts. The objectives of this program ars to enable the participants to:

Identify typical solid state symbols.

Interpret solid state electronic schematic diagrams.

Maintain and troubleshoot equipment with solid state electronic controls such
as the electronic gage systems locatéd on the cylinder block 1ine.

- The hydraulic program has been developed to qualify Hydraulic Repairmen to maintain

froubleshoot hydrau11c systems. The objectives of this program a@re to enable the participants to:

-

Identify typical hydraulic components.

Interpret hydraulic circuit operations from schematic diagrame:

Logically troubleshoot a typical hydraulic circuit and determine the component

which i1s malfunctioning.
Perform teats to determine operating condition of hydraulic componenta.

A 7
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TRAINING PROCRAM SUMMARIES
{cont'd) :

Bagic Preunatics - The pneumstics program has been developed to qualify pipefitters to maintain eand

troubleshoot pneumatic systems: The objectives of this program are to enable participants to:

.. Identify typical pneumatic components: .

. Interpret peunatic circuit operations from schematic diagrams.
. logically troubleshoot a typical peunatic circuit and determine which

component is malfunctioning:

Metrics - This training program provides participanta with a view of why industry is beginning to use
metric measurements Presentation of the siliple terms (meter, litre, gram, milli, centi, kilo, Celsius)

most employes will encounter at vork is highlighted. Explanation of the International System of

Units (3.I.) and how it applies to employes is also provided.

Wundsmentals of Gasoline Engines - This program covers all of the systems of the basic piston engine;

T-e., Induction, compression, exhaust, valve train and camshaft, lubrication, cooling, and crankcase
ventilation. Ignition and carburetion are covered only to the extent necessary to explain functioning
of the total engine systean, Thia presentation also covers typical construction and functioning of

engine% uged for automotive applicationa.

Ailsn-Bradley 1 (Baaic) = An introduction to Allen-Bradley Programmable Controller (P.L.C.) fanilisrizes
electrical persomnel with the concept of controllers and their applications as directed toward in-
dustry; All electrical personnel will complete this program prior to visiting vendor facilities during
the de-bug and tryout period. o

Allen-Bradley 2 (Advanced) - An in-depth program will totally faniliarize electrical persomnel with

LG Ts. The particlpants will learn detailed component descriptions and troubleshooting procedurss.

Participants will be exposed to basic programming and troubleshooting utilizing a CRT programming panel.

A5~
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pdicbnglgléaéié) - n introduction to Modicon Programmable Controllers familiarizées electrical

ersonnel with the concept of controllers and their applications as directed toward induatry.
11 electrical persommel will complete this program prior to visiting vendor facilities during

he de-bug and tryout period.

odicon 2 d) - An in-depth program will totally familiarize electrical personnel with pro-
Temmable controllers. The program participants will learn detailed component descriptions, j
nstallation, mounting procedures and troubleshooting of basic components such as the power supply;

rocessor, and input and output modules: Participants will be exposed to besic programming and

roublsshooting utilizing the CRT programming panel.

ozrammable Controller Schematics = A program will be developed that will enable participants to
nterpret controller schematic diagrams and utilize them as troubleshooting aids. All electrical
ersormel will be required to complete this program and be certified through the completion of
pecifically defined tasks. . :

«
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Flow Chart of Technical ining for Electricians

Total Laogth

Prograa Troubleshootiag

Stratagies

Bo Of Bessioms W
Length of Bessica i Boar

Total Length 10 Bours

Electricians assigred to areas sl
able Co - cle Consrollers.

utilizirg A/B Frosra=:: niréliera. _ /
ProgTas 2.5,/ Mial PLE-2 f —
v Vidso Tepes

B0 Of Zassious s ‘ —— — \

- - - B R } Be Of Seseiomns

A Leogth of Session | $.8'Hours

\# , /A ' el e oo Eue

Bz Of fezaicza

n
Tength ai ;‘Ilul 5 Boure
fotal length ;5

]
\1

Q‘P ~ i

sica-logie . eZITTEACIy thIN 03

o - Wastifighsuse vendor
e Of Saselons 2 program conducted on
R site. __Tre For
!fﬂ".h of Seseica 3 Rours ' deeloped

fotal 6 Boure £z1id state |
can_grovide :

B W - zaticn for i

Progrea

ar anfor=
T tralning.

e Netiom 4 Mefresner

e Of Jessions 1

Length of Seasiea 2-) Bours

L Y

Procras Allen Bredley PIC
Rely iher

; 5; Eonlonn . K]

iniﬂ.h o;’ .:A-qion : 5-i l!--l;;
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