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p LETTER OF TRANSMI"I‘TAL
, e B
J . / Hot sk 0F REERESENTATIVEN,

COMMUFTEE ON SCIENCE AND TECINOLOGY.
. Washinaton. D.C'.. Norember 17, 1982.
1on. Dox Frqua. o,
Chairman, Committee on Scicnee and Technology. ,
" Housc of R presentutives, Washington, .0, :

Drar Me. Conasvay : During September 19810 the Subconnnittee on
Seieneew Research and 'Imlnml()(r\ held 6 days of Learings on the
Human Faetor m Innovation and Productis ity. Barlier th: if summier.
vou and T eosponsored an Auetican Association for the Advancenent
of Seience semmar on the sae topic, These activitigs were part of the
Subcommittee’s continuing study of nnovation (nufpunlmtl\ 1ty

The following report of the Subcommittee is basgd on the hes rings
and upon an dnal\ st~ of the ecord which T would like to have pnntwl
. together with this report. The report contains the findings and recom-

mendations of the Subcommittee, 1t is submitted for {he use of the
Comnuttee on Seience and Technology.*
Sineerely.
. Doue WarsruN.
Chairman, Subeommittee on. Scicnee,
Research and Technology.
(VY
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. . REPORT OF THE SUBCOMMITTEE ON SCIENCE.
RESEARCH AND TECHNOLOGY

roe ON THE .

Huamay Factor 1y InvovarioNn axp ProbucTivity
v 4
. INTRODUCTION

We aye living during a time of draniatic technological change. New N
. technology is being implemented in the office and in the factory at a
¢ rapid and accelerating rate. !

Our society is also undergoing congiderable social change. Women
are having a2 ereater and long overdue impact on the world of work.

Both men and wouien are delaying the decision to begin families and
instead are sceking greater fulfillment through work. Due to tech-
nological breakthroughs in medicine. people are living longer. World
food supplies and natural resources are being strained by* continued
world population growth, which demands the developnient of new
technologies to bring about greater eficiency of utilization of these
precious resources. As man enters the new era of round trip space
travel,the heroes of today's children are from Star Wars and .7
ANever before has the interface between technology and people who
use technoleay been more important if our society 15 to prosper eco-
. nomiclly. Technology will not exist unless people design, build. by,
wnd use it. Rapid technological change has ereated a new attitude
among workers and young people who are affected as a vesult of this
change. If the technological change we are undergoing is to be pre-
deminantly'a positive one, it is important that we understand the posi-
tive and negative impacts technology can have on workers, and de-
velop methods anfl skills for augmenting the positive ones angl miti-
gating tho negative ones.

Beginning in the 96th Congress and continuing in the 97th, the
Subcomimittee on Science, Research and Technology has condueted a * -
program of study and legislative action in innovation and productiv-

“ity. As part of the program. the Subcommittee held six sessions of
hearings on “The TIuman Factor in Tnnovation and Productivity”
during September 1981. Two months carlier the American Association
for the Advancement of Seience held a seminar “Innovation and Pro-
- ductivity: A Human Perspective” which was sponsored by Members
of the Committee on Seience and Tcthbgy. The hearings and the ‘
seminar fealt with similar topies. ’

This report of the Subcommittec on Science, Researclt and Technol-
ogy discusses issues of the human factor in innovation and produetiv-
ity and gives the findings and recommendations of the Subcommittee.

The record of the hearings and the seminar has been published for
the use of the Committee on Science and.Technology as Committes
publication Number 51. At the request of the Committee, an analysis
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of the'hearing» record has been I)l'ef)ill'(‘d\ by Ms. Wendy Schacht.
Specialist in Science and Technology. of the Congiessional Research
Service. ‘

Focus . : i
The hearings and the seminar which formed the basis for this re-
port focused on the following issues:

1. What types of worker involvement in decision-making are
effective to promote worker satisfaction, high quality work, and
productivity-improvements? o ;

Have there been significant improvements in productivity
where workers participate in degign. installation., and manage-
ment of new technology? .

2. How can work be structured inthe workplace and, what pro-
motion and reward =ystems will asuﬁ‘eﬂnigh-qunlity products, fos-

ter a sense of caring about doing a good job. and lead to worker,

satisfaction ? .

3. Will the introduction of new technologies lead to increased
emploviment @ increased unemployment?

4. Where the intfoduction of new technologies changes the
mature of work, what traiwing programs or other action shoukd be
taken to insure the well-being of the worker ?

5. What is the importance of long-term versus short-term man-
agement strategies fo innovation and productivity improvenient ?
How can the promotion and reward sysfems of fop management
bo set to insure sufficient concern with the long term? -

6. How can top management be made to have sufficient knowl-
edge of te¢hnology and be comforfable enough with technology to
manago new techhological enterprises effectively? .

7. What direction should federal reséarch concerning the inter-
action betweén technology and the worker take, given the con-
tribution that the human factor can make to innovation and pro-
ductivity improvements, and what is the best way for the Federal

. Government to influencé.and support these research goals? What
federal actions, heyond research, should be taken on these issues?
The Subcommittee received testimony from sixteen individuals in-
volved in research on these issues affiliated with business, labor, gov-
ernment, universities, and independent rescareh organizations; two of
the researchers were from foreign countries. The Subcommittee heard
also from four business managers (two American and two Japanese)
and ten other witnesses.

4 ’




1. Dhrrowraxnce oF tHE Hoyax Facror ‘ Co.

A Lt -
Finding 1. Historically, the importance of the human factor to in-
novation and productivity improcencent hgs been undcrestimated. s
a result, it hag not beon carefully studicd and is not well understood.
What is known is that organizations in Japan, Scandinuvia, and the
United States which arc dcmonstrating a scusitivity to the infcraction
betwee n (ndividuals, both cortically and horizoptally in the organiza-
o tion, wre realizing seduged turiover, absenticisng and griceances from

employecs. Thesc wrganizations, generally, arc also ronaining com- .
etitive and cxhibiting healthy productivity performance n a trou-
led world economy. " .
Discussion - ' i -~

The Subcommittee's hearings showed that the interaction among
+ the phystcul, social. and financral aspects of the corporation and em-
ployees' cffurts aud gxperiences must be given exphat consideration
. i order for both the corporation and the employees to prosper, Man-
agewent in the United States, by and lage, has been-characterized by
. working towurds short-term profits to the detrunent of technical or
soctal muotation m the corporation which would better insure the
long-term health of the organization. This attitude # reflected m the
teaching of minagement by business schiools, as well. ’
Despite the difficulties of analyzing the social apd physical aspects
of an organization, an understanding of them is esseutial to compre-
hend the organization as a whole, and to stimulate workplace mmnova- ,
- tion and product v ity miprovement. Llis understanding is needed even
if the only corporate objective is to maximize “the bottomsline™ 'The
financial aspects of a corporation, of course, enjoy the advantage of
being mieasutable. There are analytical techniques of evaluating the -
tinaucial aspects of business and of potential investments The social
aspects of the corporation, meanwhile, are less readily quantifiable.
E4en where they are quantifiable (number of ideas in the suggestion
box, nuibet ot ¢iuployees attending the pienje), there is no nunierical
technique which can be applied to these measurements to yield in-
formation useful in corporate decision-makingg?
The physical aspects of the corporation are generally quantifiable,
- but the important numbers dcscrllbing techuical capability (number
of units produced per hour, defects per thousand units produced, ete.) .
. for a proposed new technology are not gencrally availuble until after
the myestment in technology. Kloreover, 1f the product is new, predict-
ing demand, is extremely difficult.
The skills required of managers must, therefore, include not only
financial skills, but the ability to understand people and technology
as well, Some degree of skill in these areas can bebtained from aca-
demie training. The rest involves a comumitinent to couperation be-
tween management and workers in the decision-making process in-
volving the character of the workplace, the structure ot work, and the
‘implementation of new technology.
. @) -
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'‘RECOMMENDATION 1 L ; )
* The subcommittee encourages managers and scholars of man- ,

agement techniques to work for the improvement of techniques
of social and technological anulysis for corporate use. Manage-
ment is encouraged to adopt organization structures that encour-
age worker participation in problem solhving and decisionmaking
regarding the implementation of new technology in the workplace
and the structure of work,

f

UL Lasor-MaxwGeMeNT COOPERATION

Eendivg FLA. Thero wre many distinguished  features betiecen
Lwecvdcan and other cultuics wliiche prohiit brogd cnalation in the
Indted Ntatcs of Forcigimanagcment styles, The Lmevican work forc 1
s gencrally morc ke terogoncous in nature than the worliforces of our
il teadc conpetitors, and Aerican culture Is centered on the in-
dividual, The Japancse, on the other fand, For coamplc, are riscd tos |
v Hhe qrovp. and not the individualyas the <cntial opganizational -

. clement. ) ' ) '
. Fiondipa 1B Aok attitudcs in Lmeriea ar changiily. e rotvisig to-

ward a heightened sense of self and emphasis on participation in deoy-
sions pertaining to the workplace. The result is a desire to develop or-
ganizational mechanisms to permit the workerto have a dircet role in
-ducisions affccting the workplace, and in somc cases, the managemdnt
and_profitability of the organization. Quality of worklifc programs,
quality circles, labor-management committees, gains sharing plans,
© and participation teams are all examples of socio-technical dcsigns be- .
ing m‘[lz'ch to a greater extent to accommodate changing worker at-
titudes toward jobs. _ ' e ‘

Discussion )

Althougli broad emulation in the United States of forcign manage-
ment styles does not appear feasible, in looking at both forcign and
domestic styles the subcommittee found that a strict Licrarcpical ap-
proach to management is not generally as effective as an approach

\ igvolving greater communication and cooperation between all levels

. of the organization wlere all employees participate in thie management
of their own work. ’ LA

Because of the evolution of attitudes in America toward a height-

ened sense of self and emphasison partigipation in decisions,pertaining
to.the workplace, it has become more necessary than ever to take ac-
count of the experiences of epplovees in the workplace in order to
mgtivate workers. .\t the sam¢/time, worker compensation plaus, which
havd long been the focus of attentidh in motivating workers. descrve
continued attention and innovation. -

° -
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‘{  Tho central problem i» to motivate workers to want to do a good job.
. If this motivation i present on & continuing basis (which implies that
tho worler must be provided with an environment in which it is pos-
%0l *to do a good job) then most employees will'do a ggod job. The
organizational and functional design of the cofporation must inclyde
provisions for providing this motivation. *
While “a good job" is subject to a wide range of definitions, almost
all definitions include producing high-quality products. Not only has =
high quality becomeg a key factor in international competition (wit-
ness automobiles and. consumer electronics), it is also often lvss expen-
sive—because of the cost of rejects, repairs, antl testing—to produce
a high-quality itemi-of a given desigif than a shoddy onc.
To address the issue’of quality. the “quality circle” has been in-
f stituted among cmiployecs with growing frequency around the coun-
try. Ina quality cirele, a small group of employees (9 is typical) meets
regularly to undertake work-relateds projects desigited to advance the
company. improye working conditions, and spur mutual development.
The projects fre most often focused on quality improvement and cost
reduction. While quafty- circles are too often faddish today in Lmer-
ica, and must be implemented only as part of an‘overall coneern in the
. orgauization for quality. it is clear that social-technical devices of this
surt, which Loth motivate labor to perform well and provide a concrete -
nwantis for harnessing that motivation, <hould be more widely in-
stituted.
In addition to quality gireles; labor-management comnrittees, quality
of worklife programs, gains sharing plans and participation teams
are all examples of social*technical designs being utilized to a greater
- extent to accommodate changing workey attitudes téward jobs. Vari-
ons compensation plans have been proposed which are designed to
motivato employees to do a good job. These fall in two main cate-
gories: profit-sharing and employee ownership. .
Calls for increasing cooperation between labor and nianagement
Permeated the hearings. The Subcomimittee believes strongly that this
eooperation,should be fostered. Tn & world of integnational competi-
tion. adversary pelations between labor and management have become
obsolete.* Those firhs whose cnergy is sapped by infighting will be .
wealened, but more importantly, those firms that practice labor-man-
agement cooperation will'be gtrengthened: .
: Efforts must be made to ('1(\.\;0]0]) Letter .organizational structures
P for cooperation, Labor-nianagement committees which mweet, to discuss
common problems are onc type of structure widely used to praetice
cooperation, Federal efforts to promote labor-mianagement cooperation
are anthorized as part of the Labor-Management Cooperation Act of
1978, Publi¢ T.aw 96-524. : ’
Another tvpe of organizational structure for coopération, one in-
volving tle federal government, is exemplified by the Steel Tripartite
Comniittee, an advisory group consisting of representatives from in-
dustry, Iabor and governnient, which discussed federal policy for steel
and made recommendations to the government regarding that policy.
’ t ’
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RECOMMENDATION 1] . *

Federal policies should encourage development of participative
decisionmaking structures both within the Federal gqvernment
and in the private sector. Compensation plans, such kas profit-
sharing and employee ownership should be encouraged. The
Labor-Management Cooperation Act should continue to Treceive
congressional support. Efforts modeled on the Steel Tripartite
Committee to deal with the evolution of Federal policy setting
on innovation and productivity improvements should be widely
adopted in Federal agencies. ‘

TIT. Tur Ilvsay Facror ano New TrenNonocy

Finding T N technology ean harc both positive mnd negatire
Ffects on productivity performance, depending on the manner in
which the new tecknology is implemented in the workplace. Tech-
nologiral developments can improve the efficiency and safety of our
. workplaces, and permit the elimination of the more menial jobs. At

the same time, there is evidence that not enough care is being given to
involring the worker who will be utilizing the new technology in the
decisionmaking process reqarding whether or not, and how, to imple-
ment that technology. Failure to properly take into account the human
factor involved in implementing and wutilizing new technology in the
workplace can be detrimental to productivity ilnprovement.
Discussion ! ,

The combination of man and machine will be most effective in com-
pleting a task if the man is compatible with the machine and is moti-
vated to do a good job. The typewriter and the lathe provide clear
examples, In order to ensure the compatibility of man and machine,
the user of the machine should be involved in'its design, particularly

design of the tontrol mechanisms at the interface between man and.

machine.

Man-machine interfaces should be designed, with a view towards
harmonizing the machine with its intended human users. On the sim-
plest level. this means matching the dimensions of the machine to the
dimensions of & human. For etample, typewriter keyboards should be
about two relaxed hand-spans wide, and keyboards sliofild be high
enough that the user’s back is not hunched over, but not so high that
wrists have to be arched. ’

Machines_should harmorize with human sensory and output ca-
pabilities. For example, the contrast and claracter size on TV-type
screens should permit viewing information without causing eye strain,
and touch-typing keyboards should have a threshold of force high
enough that an accidental finger touch will not cause a kevstroke, but
not so high that fingers will tire from the exertion of pusling keys.

Machines should be compatible with’ human psychological charac-
teristics. For example, assembly lines should permit self-pacing by the
waorker. Machines of all types should’ require that judgment appro-
priate to the trade be exercised by their users.

~

Beyond tht man-machine interface, the social arrangements among’

management and labor under which machines ave introduced and used
in thg workplace are eritical.
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\'l. Hown luml RUIS TOR Trenaonoey
Fiuding V' oo 1t /m///u it g fFort of continfious edued-
tion and training is necded to upgrade skills ‘and insurc that an
appropriate nunber of engincers and other technical specwlists are
available.

'

'

“Discussion

The Subecumittee has noted that there are serious : hmtagos of
trained workersin many technical specialties essential to a healthy
modgn veopomy. These specialties include both those taught at
colleges and universities and those taught by other means. In the
former group. there are now serious shortages of computer scientists
and -evenal types of engincers (including manufacturing engineers,
bioeherical engineers, and others ). In the latter group, thore are tool
and die makexrs, . and many other specialties.

Tl denand forape imlists is ~ensitive to economic ¢onditions, But
evennow, in a time of deep economic recession, there is more demand
thin ~upply in many teehnical areas. Economic recovery will bring
®ith at*an vpurge of demand that will starkly reveal the nation’s
“inatfention to the supply side of human resources.

The Subconunittee is considerint one approach, I1, R. Y130, tho “\3':1-
tional Engimeering and Seientific Manpower of 1981, to begin to have
the federal govefnment as<ist in the solution of these pmbluns Tle.
Subvowmittee believes that mdustry and state and local governments
tnust also turn their atteytion to these MANpPoOWer 1ssues.

AModern ociety ia not only Yery technical. it is rapidly changing as
“well, Today ™ tmlmolom may be outmoded next’ vear, and today’s
techmical training way Lo equally outmoded. While docnaqn"th" rate
of clange of teclmology may seem an appealing solution, it is rarely
Lenefieidl to society as a \xlm]o, and it 1s rarcly fedsible (since somo
other company, perhaps in some pther country. will adopt the new
technology and outperform the adherents to the old.) -

Labor mgnmmtmn and individual workers in the United Qh%ﬁs
must, tlulofmc be willing both to adopt new technology and to
retrained. Labor should be floxibid in regard to new technology, both
the phy sichl aspeets and the social .1\pm\('t\ Management must also be
prepared to adapt to new technical, economic and social realities, and
be prepaied to change, its Hasic nutlmdolonms when needad through
manhagement Lotmmmg and development.

1 ~u‘1]l\,nv\\ techinologied lead to inereased overall employment in a
Cvompany because they give ‘the company a competitive advantage.
" New teclmology gy very well displace a particular spou.lltv.,how-
evel, T order fo gain .uupt'mw of such new teclimology (nd to have
new tee “hnology 1 general viewed as d(\n'al)lo by worl\mq), pmv1-
sion must be Tade for enshioning its Tmpact. Tlns impact support is
pritarily the responsibility of the combany. Tt 1s aleo a broader social
lt"wp(zllslhl]ﬂ'\ patticularly where the company cannot provide sup-
port) For example. former employees of companies that may be put
out of business hy t]lt“l!lthtllltthll of new technology by their com-
petitors should 1eeeive impact support, but their former mfpiqwxs are
not able to provide it. .

.o
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Within an individual company, impact support may simply take
the form of introducing the new technology slowly enough that the
rate of job displacement 1s less than the normal attrition rate. A more
active form of support, is retraining—either to operate the new ma-
chinery beingnintroduced or to perform other jobs in the company
(often* those for which the new technology has caused increased
demand). : ‘ .

The critical elements for the social success of the introduction of.
new techinology are a commitment by the management to protect the
welfare of the employees and ‘a willingness by employees and em-
plovee organizations to adapt to changed conditions.

: Training and retraifing programs- are needed to provide individuals

‘ with the skills they need to get and hold desirable jobs, to provide '
© . . vompanies with the trained labor thev nced to be competitive in a

teclinological marketplace, and to cushion the impact of the introduc-
tion of new technologies. .

The California Worksite Education and Training Act (CWETA)
provide> a good example of a state program. The program retrains
ciiployees for better jobs‘in the same workplace, where there is a
lack of trained people to fill these jobs: It is a cooperative effort
anong the state, the employer, and the,employees. The Subeommittee
commends the CWETA program for its work. It appears to be a good
model for other training programs, o

RECOMMENDATION. IV -, .

A collaborative ‘effort to design a training progrém for skilled
personnel should be launched and should involve the Federal
government, private industry, and educational institutions.

- V. Feperar Focus ox Propreriviry

. Finding 7. The role of the human factor in innovation and pro-
ductivity performance has not yreceived sufficicnt attention at the fed-
eral level, in part because the federal gocernment lacks a conter of
focus for analyzing factors whick affcct productivity in the Amcrican
-economy. .

.

Discussion -

There have been many short-lived, half-hearted efforts at the ini-
tiative of the executive branch to establish an institutional framework
for productivity policy analysis. President Carter had his National

s Productivity Council. It did little and has been abolished. President

N LY
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Reagan has a National Productivity: Advisory Committee. It is sched-
uled to go out of existence after-a year. As a result, policy formation
at the federal level that affects innovation and productivity perform-
ance has lacked continuity and focus.
The Subcommittee endorses the efforts of organizations such as the
. Anutrican Productivity Center und the Profit Sharing Research
Foundation to ainderstand issues of the human factor in innovation
and productivity. to resolve ontstanding questions, and ta dissemi-
nate infqrmation about productivity improvement to organizations
throughout the United States. Business and labor should lend their
support to the efforts of these groups. '

RECOMMENDATION V .

The executive and congress should werk together to establish
by statute an institutional mechanism to provide a continuing
focus for analyzing the impact of various Federal policies on in-
novation and productivity performance. This institutional mech- !
anism should be established with the support of government, labor
and management and should rely on tripartite consensus in rec-
ommending policy. T

VI Nrip ror REsEARCH

'

Fowdivg VI Ther 4\/'«/ nced for rescarch by social sefcntists and
econvmists to betteegndorstand the workplace and the relationship of
human factors to infovation and productivity. The impact of tcch-
nology on the workers, and the factors necessary to realize the cffective
implementation of technology in the workplace ned to be explored. ‘
Problcm-oricnted, as well as discipline-orientcd rescarch should be
encouraged. ' .

1 Discussion

Because the ilmportance of the human factor to innovation and pro-
ductivity has been underestimated in the United States, it has not been
carefully studied and is not well'understood. The information result-
ing from re-carch on this subject is needed for the design of new
technological hardware, and the appropriate utilizaion of technology
in the workplace. Tt is also needed to understand how to better orga-
nize work in the wovkplace and to address specific probletus that might

arise from a particular way of work.

ERIC .
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RECOMMENDATION VI

Private organizations which perform research on the, human
factor in innovation and productivity should be encoyraged
by the Federal governmeny. Creation of an inter-disciplinary,
problem-oriented research ‘program as part—-of the National
Science Foundation, or as an independent entity, should be au-
thorized and funded by Congress. Congress should provide funds

. for research on the interaction between human factors and inno-"
vation and productivity. National Science Foundation programs,
in particular the social sciences, should be emphasized. Research
efforts funded should explore the various aspects of human fac-

y tors, including the impact of the human factor on technological

. development, and vice versa. Organizational behavior in the v ork-
place should be studied with the goal of understanding and de-
veloping solutions to problems which arise in the workplace
involying human factors. A demonstration pilot program oriented
to ca'se studies of organizational problems and experimentation
with possible $olutions would be particularly helpful. , “
Congress should provide incentives to the private sector for
efforts to understand the interaction between the human factor
and the workplace. Disincentives shiould be removed where they
exist. The exclusion of social science research from the defini-
tion of basic research given in section 221 of the Economic Recov-
ery Tax Act of 1981, which allows a tax credit for increased funding
of basic research, is a disincentive to private funding of human
factors research which should be eliminated by repealing the

exclusion. R

. -
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LETTER OF TRANSMITTAL

7

, Houst oF REPRESENTATIVES,
COMMITTEE ONASCIENCE AND TECHNOLOGY,
, WéHington, D.C.," October 1, 1982.
Hon. Don Fuqua, .
Chairman, Commauttee on Scietice and Techmology, . .
House of Representatives, Washington, D:C. —
Dear Mr. CaamaaN : I am transmitting herewith a report prepared
by the Congressional Research Service. The report analyzes the hear- '
ings on the Human Factors in Innovation and Productivity held by the
Subcommittee on Science, Research and Technology in September,
1981 and the seminar held on this subject which you and I joined in
cosponsoring in July 1981. This report was prepared at my request by
Ms. Wendy Schacht, Specialist in Science and Technology. The hear-
ings analysis forms mnuch.of the basis for the findings and recommen-
dations put forth by the Subcommittee in its report on this subject.
This report is an excellent distillation of the essence of the subcom-
mittee’s hearings and the seminar held on the human factor in inno-
vation and productivity. I commend it to your attention and the atten-
tion of all Members. - :
Sincerely,

< £

Dova ’WADGREN,
Chairman, Subcommittee on Science,
S o Research and. Technology.
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<

: . May 6, 1982.

Hon, Dove WALGREN,

Chairman, Subconunittec on Scicnce, Research and Technology, Com-
mittee on Science and Technology, House of Representatives,
Washington, D.C. ’

Dear Mg. Cramryan: I am pleased to forward the enclosed report,
entitled “Analysis of Hearings on the Human Factor in lnnovatioh
-sad Productivity,” prepared at the request of the Subcomnmittee on
Science, Research and Technology. The paper was prepared by
Wendy II. Schacht, Speeialist in Science and Technology, Science
Policy Research Division. _ '
This study both summarizes and analyzes the testimony presented at
the September 1981iearings and the July 1981 seminar-on the uman,
Factor in Innovation and Productivity. It discusses tlie innovation”
environment and cfforts to improve productivity utilizing Ijuman re-
rource considergtions. It is hgped that this analysis will assist the
- subcommittes iMlil\g further activities in this area.
On behalf of the Congréssignal Research Service, I would like to
-7 express my appreciation for t}ffe dpportupnity to undertake this timely
and challenging dssignment. .
Sincerely,
! GiLsert GupE, Director.
Enclosure. '
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CONGRESSIONAL RESEARCII SERVICE—THE LIBRARY
OF CONGRESS

ANanysis or HEearixgs o 1HE TTuaan Facror 1N INNOVATION AND
. Propreriviry “
s » .')
(Prepared it the Request of the House Committee on Science and Technology,
. Subeommittee on Science and Technology) .

4 -~

. I. INTRODUCTION *

-
. Tho House Committee on Science and Teclmology, Subcommittee on |

Seiene, Research,and Teclhinology, spensored an LA AS seminar (July

25, 1951) and 6 days of hearings (September 9, 10,11, 15, 16, 17, 1981)

. ov *The Human Eactor in Innovation and Prodncetivity.” The length

and depth of these hearings are indicative of the importance tlie com-

=mittee places on haman factor considerations in the quest for imnproved

~ productivity and innovation in the United States, As Mr. Lnnthne.

" Fpresiding as chainman of thi» inguiry, stated in his opening rem: rks:

.

“._ € g +

. _* human resonrce development is the least nnderstood  «
. factor affeeting productivity performance, and in iy opinion,
in the long term. perhaps the most crncial. In an increasingly
complex work world, the quality of the interaction betwcen
hmiman beings will often be the factor that distinguishesa pro-
» diretive busmess nndertaking from a failing one (4).2

What these proJeedings would do, Mrs, Heckler suggested, is ex- .
. plore “* * * America’s social capacity, the capacity of Americans to
cope. adopt, and exeel in an inereasingly teclinological society.™ (5)
Subecommittee Chairmah Dong Walgren concurred. “T don’t think
anything else that I have seen has inore implications for stronger eco-
nomic 11fe in this conntry.” (19). He regretted that, the Reagan Ad-’
ministration has decreased substantially hunan factor-related work,
e~peeially with respect to the National Science Foundation. It is hoped,
. Mr. Walgren explained, that “the 6 days of hearings devoted to this
subcomuuittec’s interest, will stimnlate a broadening of thiought in that
area.” (19) As Mr. Lundine noted:

Continned technological development and innovation are
critical to human progress. History clearly demonstrates this
over and over again. At the same time, however, human
beings must effect and control technological development. (4)

These hearings were designed to inerease knowledge abont the role
of human factors in technological growth so that innovation and pro-
nctivity in the Nation’s industries can be increased.
+ Witnesses from Government, industry, academia, and professional
- societies provided testimony. They included: -

—— .

(};1 len)bcrs in parentheses Indicate page numbers of the printed record of ;he hearings
. 0. 51). ;
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Dr. Michael Maccaby. Director. Harvard Program on Tech-
nology. Public Policy and Tluman Development. Kennedy
School of Governnmient. Harvard University

Mr. Einar Thorsrud. Director, Work Research Institute,
Oslo. Norway ’

Mr. Brian Usilaner, Associate Director of the National Pro-
ductivity Group, General Accounting Office, accompanied
by Ed Fritts. Group Director. Private Sector Productivity.
General Accéunting Office * .

Mr. Keiske Yawata, President, Nippon Electric Company.
U.S.A., Inc. o
Dr. Harvey Brooks, Benjamin Pierce Professor of Technol-

ogy and Public Policy, Harvard University

Mr. Richard Balzer, Vice President, Yankelovich., Skelly &
‘White, Inc. .

Dr. Lewis F. Hanes, Manager, Human Sciences Research
and Development Center, Westinghouse Electric Corp.
Dr. Otto N. Larsen, Director, Division of Social and Eco<

nomic Science. National Science Foundation

Mt Berth I. Jonsson, Assistant to the President, Volvo Co.,
Sweden .

Mr. Joji_Arai, Manager, US. office, Japan Productivity

Center, Washington, D.C., and R. Douglas White, Senior
¥ice Presidént, American Productivity Center, Houston

. Texas

Mr. Jack Sheehan, Assistant to the President, United Steel-
workers of America .

Mr. Ronnie J. Straw, Director, Development and Research
Department. Communications Workers of America Jy

Mr. Bert L. Metzger, President, Profit Sharing Research
Foundation ,

Mr. Wifliam H. Koch, Assistant Chief, System Design and
Integration Division *Office of Systéms Engineering Man-__
agement. Federal Aviation Administration -

Mr. James W. Driscoll, Assigtant Professor. Sloan School
of Managemént, Massachusetts Institute of Technology

Ms. Judith Gregory, Research Director, Working Women,

-

90

" National Association of Office Workers .

Mr. Donald E. Erwin, Human Factors Engineer. Bell Tele-
phone Laboratories, and Ruth Schimel, Human Resource
Management Division. Office of Management, Bureau of
Personnel. Department of State

Mr. Travis Marshall, Vice President and Dirdetor of Gov-
ernment Relations. Motorola. Inc.. and Mr. Ravmond De-
mere. Jr.. Vice President, Manufacturing Services, Hew-
lett-Packard Co. ‘

, Honorable Mervyn M. Dymally, a Representative in Con-

gress from the State of California, accompanied by Wil-

liam Greene. Chairman. Senate Tndustrial Relations Com-

mittee, State of California : Ben Munger, Staff Economist .

for Senate Tndustrial Relations Committee. State of Cali-

fornia: and Steve Duscha. Director of CWETA, Cali fornia

State Employment Developnj-r:é Department '
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Dr. Richard Y. Rahn, Vice President and Chief Economist.
[".8. Chamber of Commerce. accompanitd by Dr. Carl
Nolles. Director. U.S. Chamber of Commerce Productivity
(enter

Mr. Sadami (Chris) Wada, Assistant Vice President, Sony
Corp. of Ameri¥a

Seminar participdnts inclyded:” ¢

Professor William J. Abernathy, School of Business Ad-
ministration. Harvard

Professor Robert E. Cole, Department of Sociology, Uni-
versity of Michigan ‘

Professor William G. Ouchi. Gradunate School of Manage-

ment, UCLA . ]
Dy, Kenneth Prewitt ¢ Modematory, President, Social Selenee
Reseirch Council N
¢

II. OVERVIEW OF THE HEARINGS®

The TS, lead in techinological isnovation appears to be diminishing.
Much tiine and effort has been expended in the study of the causes for
thi~ decline which has Ied to the identification of various tax. financial,
political. and regulatory factors‘as contributing to the probleni. HoW-
ever, to date. there has been little recognition of the part that human
resourees play in innovation and productivity. Industey. labor, Govern-
ment. and academia are only now beginning to recognize the impact of
the Lhuman facgor. These hearings were held to examine the role of
haman factors in productivity and technological innovation and to
discuss the proper role for the Federal Government in this area.

As used in these hiearings. the ters “hiuman factors™ relates to those
clenents of the innvvation process whicli involve management, labor,
and their inteirelationship<. They are the components which contribute
to iuproved iungan tesonree development. the nontechnological aspects

.of innovation which allow<dhe worker to be.more effective. Consi 05;1-
e

tion of the human factor is an attempt to understand and improv
employee's interaction with technology, su that botli the technical and
human concerns of the industrial enterprise can be integrated to
achieve inereased productivity and innovation.

The human factor is perhaps the least understood facet of innova-
tion. Tn the United States, Tittle time and attentipn have been devoted
to this subject. This is in sharp contrast to Japan where the employee is
considered the most valuable resource in the innovation process. Simi-
larly. studies have found that the most innovative companies in the
United States tend to be tho~e that recognize the value of human
resource considerations. The human factor is so important because,
ultimately. it is the employee who must apply new techniques in the
workplace. New products and processes are mneffective in engendering
ingreased productivity if they are not accepted and used hy the work-
ers. As Brian Usilaner froni the General Accounting Office testified,
“a machine, a process, or a system may be ever so brilliantly contrived,
but it is no more effective than the people operating and managing it
wantit tobe, or know how to make it.” (53)

? This "overview summarizes the malor vivws expressed by Members and participants
at the hearings and seminar on the human factor in Innovation and productivity and
which are discussed In more detall in the following sections of this r‘cpoxt.

R
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Some traditional views on labor and management are changing as the .
U.S. workforce moves away from a manufacturing economy to a serv-
¢ economy. The composition and values of this workforce are also
changing. There is an increased emphasis on the “self” which has had
nuportant inplications for the conduet of work. Conventional mecha-
ni-ni- for worker motivation are no longdr applicable in many cases—
ciupluyees want input into thd decisions which affect them at their jobs.
The feelings of.involvement and effieacy which accompany increased
ciuploy ee partivipation in decisionmaking have been shown to increase
praductivity. Levels of absenteeism and employee turnover decreaso
while productivity levels are augmented. When they are part of the
drvisionmaking process, workers are more likely to feel that they make
contribition~ tu the objectives of the company and will receive more

benefits from their labor, Efficieney is further motivated as employees

with applicable experience provide input to improvements in’ the
workplace. . , )

The successful efforts of increasing productivity thyongh the hu-
man factors approach utilize, as a common feature, the sharing of
decisionmaking between management and labor. Despite studies which
indicate that the most productive conipanies are those which display
an ability to nse social and managerial innovations rather than those
which have only a superiar capacity for the development of new tech-
nologies. U.S. managenient isstill traditionally hicrarchical. Decisions
are made at the top with little. if any. consideration of the.value of
on-the-job knowledge acquired by the emplovees. This approach, de-
veloped to ensure efficiency of production, no longer appearsito be ef-
fective in the-enrrent work environment where cadperative motiva-
tion has been shown to be more snecessful in improving productivity
311(1 innovation. , *

Management is an important factor in productivity in that it es-
tablishes the uverall environment in which innovitioy either flourishes
or stagnates. Trust in nignagement permits the introduction of new
technologies and techniques designed to increase efficiency. Thus, the
relationships between labor and management have becorne adversarial
and are no longer productive. The hearings testimony gngeested that
an emphasis be placed npon mamagement-worker teamwork, coopera-
tion, and problem-~olving. The tendency of management to think only
in terms of financial considerations and shiott-term profit<, which may:
result from the fact that the majority of corporation officers are law-
yers. or financial.analysts. must be overcome to allow both the intro-
duction of new management techniques and the instjtution of long-
term development necessarv for innovation. ).

Any attempt to understand this sitnation is-hindered by the ab-
sence: of an aecurate, detailed body of knowledge regarding the im-
pact of human factorson increased innovation and produetivity. There
15 little information available, in the TTnited States, at Teast. on which
concepts and programs work and which do not. Various other areas
in need of additional research were identified throughont the hearings
including{ but not limited to, the innovation process itself. and the
impact of\social and managerial activities 'on innovation. mea<ure- pf
productivi\y in an information- and service-oriented economv. and the
impact of rigw technology on workers. These topies necessitate a cross
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or multidisciplinary approach that i~ problem-oriented rather than
di~vipline-oriented. It also i iimportant that the practical (as oppo-ed
to theoretical) aspeet be emphasized. As Einar Thorsrud stated, “re- £ »
sedreh needs to maintain very Wirect, collaberative rvelationships with
real Tife situations, to insare that previous knowledge is ~till relevant
under the new comditions and even more [importantlsq, to stimulate
néw thinking, new approaches, and new results relevant to the fu-
tures we are already living in.* ('Zvi) . . N
Of particular conccrn to the conunittee was a determination of the &
proper rule of the Federal Governmient in prowoting human factor
con-tderations in‘the private ~sector. There was general agreement that
the Government lacks a foeus for innovation and prodnctivity activi-
tivs. There is no legislative mandage for an organization to take lead-
aveney responstbility in this area. Tt was suggested by various wit- '
nesses that lezislation be passed to give organizational responsibility ¢
for productivity and innovation issues to the executive branch, while
simultancously avoiding the impression of advoeating-governmental
.. planning. y
. The te~stuuwony al~o mdieated that the Government has a role in
encouraging reseateh on human factors, innovation, and productivity. -
This would melude research on new approaches to the issues which
cut acros ldustries and which wonld not be undertaken by individ-
o Ul compunies. The Government could assist in the development of
models and the dissemination of the resnlting information. This
knowledge could Be applied and utilized within an atmosphere of ¢
(Ooperation bogweon unlons and munagémvut with the Governuent »
acting a~a eataly-l, ’ st
Other identitied alternatives include the ns¢ of traditional economic .
nicans to envourage labor-manageient cooperation and the integration .
of human factor considerations in the private sector—especially tax
- measures. Coneern wa- expressed over the fact that the Economic
Recovery Tax et of 1981 (P.L. 97-31) specifically exeinpts social
seience researclt from the gqnalified expenditures eligible for tax credits.
The testitnony, presented indicated that permitting tax credits for
. work in the social scienees would augment efforts to understand the
human respurce components of innovation and foster the utilization of .
the resulting knowledge. Giten the impertance of human factor con-
\ siderations to increasing innovation and productivity. as attested to
during the course of the 6 davs of hearings, it was suggested that this .
activity could have a significant impact on the U.S. innovatib(l%
. 5
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1ILL IMPORTANCE OF THE ITUMA:N FACTOR

The testimony presented during these hearings attested to the criti-
cal role that humayp factors play in the realm of productivity and
innovation. The wighesses also indicated the lack of integration of the .
humaae clement in decisionmaking in this area. Much attention has
been focused on the R&D, tax. financial. and regulatory aspects of
increasing the innovative capacity of the United States, but little at- . e
tention has been focused on the ntilization of human resources to
accomplish this, Mr. Lundine observed that €. .. human resource de-
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velopment s the least understood factor affecting productivity per-
formance and . . . i the long term, perhaps the mostegrucial.” "(+4)
All too often. Richard Balzer stated. the inportance of people in the )
process is undervalued and underestinuited., (93) This has contributed
= tothedeclimmg productivity of the U.S. workforce, As James Driscoll
maintained. *, . . the primary contribution to.productis ity and inno-
vation in .\merican socicty is the human factor and it is a requirenient g
for social innovation to ¢reate that produactivity.” (124)

The United States must now compete it a diverse and competitive -
technological market. Taking a historical perspective, Michael
Maccoby noted that . . . the difference today is, unless we develop
our human resourcgs . . . American industrs will not be able to com-
- pete.” (18) The slowdown in productivity can'be asyociated with several

factors. Among these, according to Brian Usilaner, are capital invest-

. ment, technology, innovation, work methods, and the productive qual-
ity of the work force. (48) The emphasis in finding a solntion has been
concentrated on the first four factors because, hé asserted, . . . man-
agement finds it casier to place the blame for productivity problems not

on itself but on government regulations, tax policy, higher energy and
material costs, or unjustified wage increases.” (49) The huntan clement
. is thonght to be more difficult to address. Yet without management’s
and labor’s understanding of its impact, workers may, for example,

resist new techuodgy and thereby negate efforts spent on technological

) T development, and increased productivity through innovation, (52)"

y To put it bluntly, capital and technology by themselves pro-
’ duce nothing. .\ machine, & Process, or a system may be ever
so brilliantly contrived, but it is no more effective than the
people operating and managing it want it to be or know how
to make it. (53)

Cluis Wada offered a similar perspective. He concluded, from his
experience at Sony, that: /

/ * * * The human factor is far sless emphasized than it
deserves. .. we need a faster depreciation, tax eredit, cheaper
funds, modernized and nnmerically controlled machines, but .
norg of these help if people have low morale or poor dedica-
tion. Money eannot buy it. Tt must be earned. (679)

The preeminence of the human component in industrial processes
was exemplified by Congressman Walgren's reference to a remark by |
the Chairman of General Mators wlho, when asked what his greatest
problem was, answered that if only his employees wonld come to work
half the time, he would have no problems. (73) The payofts of a good
work environmnent can be immense : improved productivity, fewer lay-
offs, less employee turnover. The importance of this was not lost on
several industry witnesses. Berth Jonsson indicated that the concern
for human factors at Volvois . . . a pragmatic approach tosolv[ing]
our problems and an appreciation.of the potentia) energy which anly
man can mobilize.” (185) Similarly, Travis Marshall aseribed the sue-
cess of Motorola to jts people and to the attitndeof the company inutil-
1zine its human resources. The firm does ©. . . not hire an individual
simply to operate a machine or to 1un a department or run an office,
but that person we expect to make a confribution te the success of *
the entire enterprise.” (568) Thisattitude also is reflected in the policies
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Congresaman George Brown remarked that there is “a lack of-mle-
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at Hewlett-Packard. The importance of human factors there was
affirmed by Raymond Demere who asserted that motivated employees
are more productive and more innovative : “I{ a company or au orga-
nization believes in and practices this philosophy, and fosters tech-
nological innovation and high quality, . . . it will be a leadler in in-
creased productivity and in successful hunian relations, and will alse
hawve a positive,influence upon our society.” (580) “ .
The humian element not only impacts upon'the productivity of the -

finm G industey i guestion, but also upen the society as a Whole.

quate concern (with) the impact on the community; both the lecal-
community in which the workplace is sited, and the national coni-
munity where economic activity has a direct bearing on the national
welfare.” (61) The continued competitiveness of the United States ise
partially dependent on recognition of the human factor. It may be
that, as Mr. Demere stated, ™. . . the future prosperity of the Uiited
States hinges greatly on our ability to break down some of the adver-
sary relationships in our socicty—relationships between management
and labor, between vendots and manufacturers, between Lusiness as a
whole and governient. (582) \ ’

The human factor must not become the missing element in pro-
ductivity improvement, Lewis Hanes emphasized. (; 124) Otto Larsen
commended the committee for having “linked the elements of human
so¢ial factors and technology betause . . ..that is where we are going
to have to work to be able to improve the productive capabilities of
our society.” (149) Similarly, Jack Shechan noted the interrelation- <
ship of productivity and the quality of work life and remarked that
“. . . it 1s reassuring to fild this Committee addressing itself to the
human facétor of the reindustrialization process.” (302) . :

IV. THE AMERICAN WORK FORCE
A. ATTITUDES AND VALUES -

The UM, work foree is‘changing in terms of the types of jobs
being performed as well as in terms of worker attitudes. s Mr. Balzer
notea, the Natipn is nioving away from an industrial cconomy toward
a service econopgiy. (92) The demographics also are being.altered.
Aeccording to the information provided by Balzer, the figure which is
most representative of this change is that “. . . in 1955, 70 percent of
the American workforce was made up of a male head of houschold,
the only working member in that famiy, with a wife and one or more
children in the house. In ‘1981, that person represents less than 17 per-

-cent of the workforce,” (92)

Mr. Balzer identified workers with new work values as being of two
types: (1) “fulfillment seckers” who are looking for satisfaction in
the workplace and (2) “money seekers™ who are interested.in expresy-
ing themselves outside of their job. (94) The typical organization is
not able to address thi» heterogeneity. Balzer also indicated that there
1s an increased focus, among workers, on the self. (94) A situation has
resulfed where, wlien an organization requires an extra effort, the
employees are unwiling to make the commitment. This has serious
implications for the worle experience and is why, in fact, the organiza-

tion must be concerned with the hwnan factor. (95)
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Myr. Jonsson reiterated this emphasis on the self by the work force.
In"Sweden he noted that “. . . we are moving wery fast from a situa-
tion where the parents of our young people used t6 come to work for*
“theiy standard of living or for survival, while the young people are
coming with values which are much more toward developing one's selt
and_towards self-fulfillment.” (186) Tn a 1979 work attitude study
condlucted by the U.S. Chamber of Commerce, Carl Noller found that
“workers . . . place a greater emphasis on attitudes, and . . . felt that
the greatest improvement that could be made to rpise productivity was
in their own area of worker attitudes and abilities.” (6§ ),
The Nation is expericncing varioss economic p 'obleis bécause, 3al-
zer suegested, the organizational motivntionsam{ rewards were devel- | -
' oped for a work force that no longer exists as a majority. (92) While
Dr. Maccoby acknowledged that %, . . the work ethie is still strong”
(12). the situation has become one where “Ainericans increasingly ob-
Jeet to work that does not allow them to use their brains and which
robs them of their dignity.” (12) It appears that typical U.S. workers
qre now interested in some sense of ownership, of some input ‘into the -
decisionmaking pracess as it affects them. (113) ’
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A resulf of the ¢hanges in attitudes and values of the work force
lias been the ntoveinent foward increased participation of employvees
in decisionmaking.with the organization. This has been identified as a
premier component of improved productivity: The feeling of involve-
ment and efficacy which accompanies this participation often is a cru-
cial factor in increased innovation. According to Douglas White, . . .
the single most important task in restoring the, cconomic well-being of
this conntry is the removal of the Barviers which impede and inhibit
. the full participation and invelvement of people in their work.™ (259)

Ho explained: .

. Appropriate and well-managed methods for involvement
\ and partieipation can increase overall organization cffeative-
ness by broadeping the input to decisions. At the same time ' .
. . these methods ‘ﬂe]p earn employee commitmertt to successful .
implementation of those decisions, -
Unless this perspective is at the forefront of our considera-
tions of seientific and technological innovation we will con-
tinue to fail to realize owr full potential for economic develop-
ment. in fact even economic survival, :
L. The impact of scientific and technological innovations is
still largely dependent upon people: It'is people who design,
implement and utilize technological svstems. To be successful {
a techhological system must be understood and aceepted by the
people it affects. - '
~ There are many technical systems which have failed heeanse
people were not motivated to adapt it to their use. Participa-
; tion and involvement offers [sic] the key to fully realizing the
potential benefits of seientific and technological innovations..
(259-260) ; '
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ot The vast majority of the work force, Mr. Balzér remarked, is con-
<+ 5 caned with Increased participation in decibiomnﬁking “in the work-
. place, (95) As evidenee, he argued that the real results from the Haw-
*".. thoine stndies demonstrated that ©. , . if you pay httention to people,
and if you give theni some sense of ownership in tlie progess that they
are part of, they -ure likely tu be more productive.” (96) Balzer con-
cutred with the suivey results of the Cliumber of Commeree which in-
_dicated labot's belief that if workers werd more involved in company
+,  decisionmaking, they would perform better. (Balzer 108, Noller 650)

o

been asked. .o
The labor repiresentatives were emphatic that workers must parici-
pate in the decisivnnaking procesdés within the fitm, Sheehan argued
that “juint patticipation in s6W¥ing these problems at the departmental
level is an eseential ingredient in any effort to improve the effective-
ness of the cquntry’s performance and to provide employees with a
meastne of involyement adding dignity and worth to their work life.”
(301) Sinnlatly. Ronuie Straw remarked that a large percentage of
etployees feel that management does not trust them to make decisions
and’that ». . . this lack of trust caused serious styess and discentent
L7 at work.” (331) Tt was noted by Straw that workers in the United
States Lave always been responsible. Mr. Brown agreed that they

. would be mwore responsible if allowed further participation in decl-

sionmaking, (347) s Mr. Straw pointed out, and the testimony sub-

# stantiated, decistons'in the workplace should be made by the people

actually doing the work (333-856) The concept of participation is
destgncd avcording to, F2d FFritts, as.a method *to get’the employvee
closer to what lie or she is theres for, and that is for the business to
wake a prafit.” (61) .

. Einar Thorsrud testified that the Norweigign experience has demon-
. strated that “improyed couditions for personal participation in évery-
«day, work life decisions. in planning, and in job and organizational

de-1gn. showed considerable gains for workers as well as the enter-
prises.” (25-26) The levels of absenteeism and employce turnover
decreased while productivity on the departmental level increased.
Usilaner found corresponding results Wit})l productivity sharing pro-
grams which *., . realized significant savings in workforce costs as
well as sueh non-monetary Lenefits as reduced turnover and absen-
tecisnn, and fewer grievances.” (50) Similarly, Maccoby suggested
that the suceess of Japanese style participative management (both in
the United States and abroad) has shown that:

* ¥ % properly organized, workers today can manage them-

i selves, raising the level of performance and reducing the costs
of administratiye overhead and yaste as they also find work
more satisfying, _ . ) R

Furthermore. if adequately trained and informed, fuctory
and office workers contribute to a continual process of innova-

- tion, Small improvements and cumulative savings add up and

can be just as important as more dramatic innovations. (8)

The belief that people are unimportant within the scheme of the
corporation is a self-fulfilling prophecy aceording to Bert Metzger.
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The.probleny. according to witnesses, is that U.S. workers have never
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However, *. . . if you really believe people are valuable, people count
and people can make a positive contribugion . . ", they wi]Y." (361)
If you believe people do not count, . . . your worst expectations
will be fulfilled.” (361)

- C. MA%AGEMENT Anp LABOR

: . . * . LY
I\_Ianaﬁement_ 1s o critical clement in the improvement of produc-
tivity. According to Harvey Brooks, ‘the superior performance of
industrial leaders can be attributed to social and managerial innova-

(tions ratfer than to any superior capacity to originate new technology.

(78) Trust in management is essential, for innovation wnd produc-
tivity increases. If the workforce trusts its management. Maccoby
noted, it will be mnore receptive to the implementation of new ideas
within the organization .(8-9) Usilaner concurred. ITe testified that

innovative companies, those with policies and practices based upon.

“mytual respect ayd commitment,” have shown that productivity can
be significaritly iniproved. “Management style,” Usilaner mamtained,

" s eritical to improving human regource productivity since it creates

the environment which allows productivity to flourish.” (49)

The economic situation in the United ‘States has forced manage-
-ment ‘to Jook at its traditional approach to managing. As Usilaner
indicated, management is only ney beginning to recognize its respon-
sibility in the productivity problem. (59) He noted that:

There isnow a growing consensus, both at home and abroad,

“that the performance of Anterican management of late has

" been sorely lacking; that to some extent, management tech-

- niques developed by Americans are being ignored here, Fur-

ther, Amnerican corporate Jeaders have been slow to adapt to
the rapidly and profoundly changing workforce, '(49)

At this point, management must stop blaming Government and the
economy for all its problems.( 53) William Abernathy’s statements
support this. He maintainéd that a significant part of the innovation
problem . .. can be largely Iaid at the fect of . . . management’s own
rule of thumb and practice. and their lack of long-term incentives
that has hecome a self-fulfilling jrrophesy” (711). '

Past inanagement practices generally have -been autoeratic and
hierarchieal. However, Maccoby araued, “hierarchical, policing style
management causes resenfment, sabotage. costly absenteeism, and a
negative attitude toward business, partjcularly in'a new era with values
of self-affirmation.” (8) Traditional ]tnttm'ns of management are no
longer sufficient to ensiire productivity. (9) Brooks also took note of
the “ . . worldwide treud toward disenchantment with bureancratic
organizations gvith highly fractionated job re<ponsibilitics and clal-
orate’ systems of hicrarchical comtrols.”™ (81) The hierarchial ap-
broach which has been developed to assure efficiency of production has
tended to thwart this cfficieney, according to Metzaer, Conéurring,
Shechan testified that “the factory culture is often an autocratic one
[and] this has created an antagontstic work environment that often
results in poor quality and restrained production.” (304) Oreaniza-
tions must bd designed, Metzger stated, so that techology i« advanced
while simultancotsly meeting.the human requireinents. (360)
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The development of new reward structures is necessary to enconr-
age people to work aiid to be creative and innovative. Often. Maccoby
noted. 2 company's reward systems are set np with incentives such
that certain levels of management can gain personally only at the ex-
pense of the firm as a whole. (21) The sitnation now, Metzger asserted.
is % . . a fragmented or splintered approach to motivation.” (360)
The “players” within the corpor ate structure are divided into groups,
each with their own self-interest and separate goals. Imt withont
mutual targets and a common language. (361) According to Metzger,
the corporate strncture mitigates cooperative motivation: what is
neeessary 1s the development of incentives which ereate “organiza-
tional boids™ throughent the company on all levels. (361)

Management tends to empliasize short-term reenlts and financial
ains over long-term development. Sueh activities have imposed bar-
ricrs to the implementation of new managerial teehniques and im-
proved productivity. according to Dr. Maccoby. (20-21) This is, in
part, a resnlt of varions clements which Balzer identified. including
the predominance of lawyers and financial experts in top corporate
position- and the fact that inost companies are owned by stock holders
concerned mainly with short-term dividends. (114) As Abernathy ob-
served. “there is & great tendeney on the part of American manage-

ment to act like capital brokers. Toverything ean be hought orsold .. .,"

Aincluding teehnological development and productivity. (711)
However, the traditional managerial theories are now heing ques-
tioned, *As an example of thi<. Dr. Brooks identified the dehate going
on at the Harvard Business School. The problem is that the philesophyv
of the school, as with manv business schools, . . . places teo much
emphasis on short term profitability. a very formal return on invest-
ment analveis, and quantitative eriteria for investment. . . . (89)
Balzer areued that thie prefemmce for immediate answers had led to
a “fadism” in managerial styles. Manaaeinent seeks the quick fix rather
than developing an understanding of where the firm should be going
and how to got there, (112) Tike Brooks. Balzer-asserted that a long-
term perspective in policvmaking jrinst. be institntionalized and re-
ward straetures which promote this mnst be developed. (113)
Innovative management is neeessary in erder to deal with many
of tho factors associated with increased productivity and. as Maccoby
noted, a commitment by the oreanization is essential to'a creative man-
agerial dapproach. (19) The typical adversarial relationship hetween
management and unions no longer is beneficial to either the company
or the employee. TTowever, several witnesses commented that coopera-
tion is not licing tanght or enconraged. While -Maceoby contended
that management generally cets the nnion it deserves. he Yueoested
that nnions must g6 bevond these adversarial positions and develop
eapabilities for teamwork, cooperation. and problem solving. (15)
Curiently, anion leadership is hased upon colleetive bargaining skills,
not technical or managerial exPrtise. Tt is now imperative that the
latter two be developed. (19) Metzger conenvred with this assessment

and urged : ‘ ,

* % ¥ that we roaﬂy tale a look at thisadversarial relation-
ship. Tt mnst be dramaticallv changed toward a cooperative
collaborative relationship. We do not get needed support. ih

¢
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onr schools. Onr schools do nat teach labor-management co- .
operation : they teach management-labor conflict—how to re-
' solvo conflict, how to mediafe. liow to avbiteate. oW nego-

tHate, how to fight. They do not tepch lahov and manaeement
" how to work together toward mutnally satisfying goals. That
is & crying need jn our country today. g

- Nobody has’ trained or taught people how to collaborate ' g«
- (#70) ‘ | 5 L « 2 N
V. EFFORTS TO IMPROVE PRODUCTIVITY
) - " A. ArrroacHrs '

Onco the varions issues associated g\’ith productivity are identified,
tho question becontes one of what activities ean be taken to allevinte
the problem. The approaches to Iaboﬁ'/mmmgomont cooperation and
ncreased productivity deseribed thronghout. the hearings are hased:
generally on a sharing of decisiommaking within the company be-
tween the employces and management—founded upon the-idea that
tho worker with experience ean contribute practical ideas for improv-
ing produetivity within his or her working enviromment. As Balser
noted, all the worker participation programs described during the
hearings should improve prodnctivity becanse thev “are ained at
,giving greater nllton)()ll1y and flexibility to blue collar workers. al-
lowing people to participate more and more, which seems to be a con-
cern according to onr data of the vast majority of the workforee in
Ameriea.” (95) Several of these approaches. tlivir underlying phi-
losophiy, and the benefits devived from their implementation aie smn-
marized below. )

These hearings provided comparisons between comtries which af-
forded some interesting insight into alternative-approaches to work
and the #tilization of lamman resowrces, TTowever. there was general
agreemenf among witnesses that, while the United States ean learn
from its competition. there is a need for. as Mr. Tandine noted, .
“ .. American solutions to Ameriean problems of the workplace . . .»
() Thorsrnd conenrred with this assessinent and observed that pure
“,. . replication will not work.”™ (26) Each nation has its own capabili-
ties and resonrees and_mugt choose its own solution according to its
partidilar values and ealtwre. (28) Keiske Yawata alsoprovided a note”
of cantion. After deseribing the Japanese experience, he stated that. it
wonld be “.. . dangerons to transplant the saine thing from Japan into
the Tnited States, where the enviropment. js entirely different.” (9)
As Japan studied and modified TS, methodology after World War 1T,
so the I'nited States mnst study and modify the Japanese approach to
‘adapt it terthe ULS. work environment. (74)

’ Robert. Cole noted that «,. . . horrowing froin a foreign enlture is not
aone-to-one refationsldp. ... (701) Balzer pointed ont.{hat one of the
1easons why uniquely Ametican mechanisms to stimnlate prodnetivity .
nust be developed is that the Uniteyd States is a far more heterogeneous o
sociefy than Japan and. thereforethe motivations innst be different. -
(110) “The egalitarian nature of this homogencons society.” Joji Arai ,
explained. “especially cnableel the JThpanee to maximize the effects of”,
varions human inpmits resalting ifi the high performance of Japanese
corporations,” (256) Chris Wada remarked that, in Japan, the family
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1 the most inportant and influcntinl unit, The de\e]opmont ofa respect
for vertical 1elationships that this lias engendered is-transterred to
management-employea interactions. (676- 67 7) Dedication to the com-
pany is1eeiprocated by job security and concern for the worker.: “this
cultinal haitage surcly helps ])lOdllLthltY throngh dc(]lC'IthD and
lovalts rendvred in exc Lange fn "onnmo concern and care by the:
responsible Lead.” (677) . +

The Japanese utilize consensus nmn'wement which emp]nslzoinn
attitnde that as deseribed by Yawata, “what was good for the company
was good for the employee.”® (67) The rationale utilizéd is that :

Japan does not have many mineral resources, The only nat-
ural resources it has are peop]o . Perhaps it is thisthreat
that drove Japancse companies {6 continue to increase their
conipetitiveness in the international marketplace, (67)

\1 u te<tifipd that the Japanese success can be attributed in part to

L nang lﬂ'\ menf sy~tems thaf place heavy emphasis on the harmonions
nm;ln ment of ummmh and wor l\or\ m ‘lttammn Strategic goals of
thei otganizations,” (236) There is, however. in fhe United States a
ot H)mp\tl“\\‘ lvhtmns]np between manage mont and employces.
Thiz. Wada suggested. must be termiinated :

1

. THe innovation we need today depends on eooperative team
efforts and in that regad vertical adversarial relationships -
«~hould be veplaced by acooperative and harmnonions one . . . a
grvater empliasis upod human factor is imperative. Monov
cannot buy dedication 4nd loyalty. (679) ) ‘-

The mo~t upoitant step, wéeording to Metzger, is that management
create aclimate of coopgratiot whether through quality of working life
P otagg. quality cireles, fipancial ])‘Iltlﬂlpntlon programs, or stock
owner<hip efforts such that *\ . . an individual turns on within ]mnso]f
e tums on and maintaind his own motivational engine.” (361)
Eachenvitonnont mist he studjed to determine which ‘lpplmoh would
be the most succe~-td. But the kracial factor is participation. Metzger
argued that “ L what we need/today are cohesive incentives that cut

vertically t]nou"h the organjzation and pull the compansy tnmtlm

(361)
Maceaby suggested that the snecess of Japanese ., . participative
nunagement and the GM/UAW . Quality of Life program have
dramatized the fact that properly organized, workers today can
manage themselves, 1aising the level of per formance afd reduei ing the
costs of .lt]lllllll\fl.ltl\l‘ overhend and waste as they also find \\01]\
more satisfying,” (8) e identified two styles of managewent which
v.m achivve ”Il\ participation : one l;omnsmn]m to Japanese paternal-
ist in wWhich companies guantee job security and vespeet of the
individnal, and encourage "continued education and the other which

>, .. is to be found in thpw unionized companices \vlnch are able to work
umln- ratively with a strong and progressive imion [.,"” where manage-
ent worhs in a “limited partuership” with the umon, gaining both

- cooperat ion and H('\Jlnlltv (M

Activitios to nn]nnvo Tuman resow’ees productivity nist mclndo.
Usilaner maintained, %, . . the development. of a nonadversary rela-
tionship Letween nunmﬂmnont and labor the shari ing of the,benefits
of productivity nnploument and a thorongh clmnfro in management
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style based on trust.” (53) The use of Jabor, management committees,
he commented. & an effectiva mechanism becanse these groups “. . .
/\mmb}o employees,to’ feel nipré involved in the firm and mare in con-
~irol of their own work: draw on ‘on the job® knowledue of worlkers;
¢ - “%nd dNow labor and management to solve manv problems in a ngp-
adversary environment.” (50) Usilaner also pointed out that GAO
studies have shown that workers do not want to participate in all
seompany decisionmaking, but only in those mspeets which direetly
affect their jobs. (60) “That” he speeified, “is what productivity
sharing i all about. whether yon arce talking about impro-share pro-
grams, the Scanlon plan or the Rucker plan. all of these plans involve
participation on a limited basiy in terms of the workplaee™ (60)

Joint labor ‘management committees also were identified by White
as a widelvused % . . vehicle for employee involvement . . .7 (259)
Other initiatives which are being utilized include activities to im-
prove communication between labor and management, and group
problem <olving. TTowever, White geiterated., the most important fac-

tor is the participation of the people in'their work: .

H

Apprapriate and well-manaaed methods for involvement.

and participation can increase overall organization effective-

. . ness hy broadening the input to decisions. At the saine time

‘the<e methaods lielp earn employee cominitinent, to sueeessful
implementation of thoe decisions. (259)

What must be achieved. he argued. is an atmosphere within which
to develop a common interest between all participants in thé proe-

, ess. (239) The suceess of the Jamestown Labor/Management Project
and the GM assembly plant in Tarrvtown show that this approach
works. (260) These and other sueeess %, .. illu<teate-what eali be
done when eourageons individnals decide to take the first steps in
wlentifying and working toward common goals, instead of the win/lose
approach whicli inevitably tirns to a lose /lose sitnation for all parties.”
(260) Tn this Situation. the results of labor,inanagtment cooperation
bring*henefits ta workers, management. the eompany. the industry, and
the communities in“which they are located, (261) .

Metzger identified <everal conditions neeessary for sueeessful moti-
vation programs. These inclide a commitment from hoth manage-
nmient and labor, recognition of the individual, and ceonomic ineen-
tives so that workers ean share in eficiency gains. (369} The idea of
compensating avorkers for improving their productivity and allow-
ing them to share in the inereased profits resulting from improved
productivity was a factor in many of the prograns deseribed, Metzger
argued that one of the erucial ingredients . . . in the Japancse suc-
cess has bea§ their flexihle compensatjon programs.” (370) At Motor-
ola. the approach nsed contains three components: participation,
proprictorship. and entreprencurship. (569)  As  deseribed in
Marshall's testimonv. Motorola has a Participative Management pro,
gram where regular mceetings allow diseussion of the work environ-
ient, questions, explanations of management deeisions, and <olicita-
tion of employee’s ideas for improvements. (571) Tn addition. the
Motorola ‘programs are {ied to eronp ipeentive compensation plans
which proyide for fipancial rewards if the standards set Ly the group
are exceeded. (471)
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Similarly, Hoewlett Pachard has, m the past few years, “extensively”
utilized quality teams which dre Dased on the guality cirele concept.
. (399 This program. veflecting the company’s philosophy that moti-
vated people ate more productive than non-motivated people (580)
corisists of voluntary groups which meet to discuss problems in both .
mamifacturing and non-manufactw ing arcas. They act to analyze the “
Jbarriers to more effective work and tiy to improve operations. (603)
The quality c¢irele approach is also utilized at Westinghouse and
Hanes noted that it is well received by the employees: !

The feedback, both from the workcrs and management, is
quite positive abont the worker paiticipation, the worker sug- .
gestions. the quality of not only the ideas but also what yon~
might call the improved quality of the workers themselves.
They scem to be upgraded because now someone is willing to
listen to-titem. (145-146)

Of importance is that upper management strongly Supports the pro- .
gram, first-line supervisors receive training pertinent to the program,
and participation 1s voluntary. (147) !
JThe impoitanee of top manageinent support for this type of effort
was also afirmed by Jonsson. (183) Te testified that the Volvo strat- ’
egy wan devised according to past company experience and pernitied
“ .. more flexibility both from a technical and from a joh-design
point of viey, [with] more responsibility delegated to the people- -
that is, increased participation.” (181) Tt is a dynamie process, with
different ~olntions for different contexts (183). but always with
“ .. an active and positive management attitude toward change.”
w (185) © . 1 :
Shechan observed that a cooperative approach between labor and
management. is neeessary for problem solving: “joint participation in
solving these problems at the departmental lével is an essantial ingre-
dicnt in any effort. to improve effectiveness of the company’s per-
formance and to provide employees with a measure of involvement
adding dignity and worth to their work life.” (304) To, accomplish
this, in 1980 the United Steel Workers of America entered into an
Yoxperimental operation™ called Labor-Management, Participation .
Teams. (304) These teams handle job related problems whieh cannot
bo addressed through—the gricvance or mibitration procedures; these,
which yequive . . . an effective charnel of communications hetween
worhers and ianagement. that also would contribute to the efliciency
of the enterprises as well as to the well-heing of the workers.” (304)
Anerican Teleplione and Telegraph Company and the Communica-
tions Worlkers of America (CWA) have, according to Straw, set up
three joint projeets to . . . deal with day-to-day issues of the work-
- place” which could not he addressed by colleetive bargaining. (332)
These programs include a technology change committee, a national
quality of work life gommittee, and a national jobh evaluation com-
mittee. The committees act to network problems and information
about the impact of teehnology hetween management and labor. (333)
N Based upon the' CWA experience, Straw_ proposed several recomn-
mendations on how to approach labor/management problems. ITe .
testified that, in these efforts, (1) labovdnust be involved ; (2) training
is necessary to ensure the effectiveness of the program; (3) workers
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must have aceess to information; and (4) management must keep
labor informed about closings, new technologies to be introduced, as

well as other activities which affect the worker. (334-335),
Balzer identified first-line stipervisors as the most resistant to pro-
grams which provide inereased participation by the workers.. (1'13)
Similarly, Noller maintained. these programs cliange the fundamental
, behavior of management and labor (653), thus attitndinal impedi-
ments are quite prevalent, (631) , Traditionally, labor, management
interaction has been adversavial. Howes er, Metzger argues], this vole

may bo anachronistic:

-

There is a time ta fight and a time to cooperate, The inordi-
nato cost of labor-management conflict will no Yonger be borne
by consumers o1 by the public. The principal vietims in the
struggle are management and labor—the partios themsely es— ,
‘who suffer lost markets and jobs as confliet drives eosts up,
up. up. The only beneficiaries nrve overseas competitors. (369)

Training and edneation are necessary to reduce this confliet, But, in
the long ran, Richard Rahn maintained, competition will determine
the success or fatlure of the concept. The organizations

bl

* * * that are more progressive in ferms of getting to
the understanding of causes of productivity growt1i ahe find-
ing ways to work together to make sure that hoth workers
and management are on the saie wave fength and path-—will . |
succeed, Thoso firms and those anions which lag hohind and
end up with lower productivity growth will meet their fate,
as determined by the market, (655) , .

, .
B. Tnrionverox op Nuw Trenxorocy

Change in the worplace.is an important factor in productivity and
ono which involves Yarious human factor considerations, primarily
participation in deg@qumaking. The involvement of the anployves in
decisions allows for teelimological ehoices to be made € L with reason-
abla control over the consegnences — economic as well as social conse-
auences,” aceording to Thorsrud. (28) “A fundiumental problem of the
introduction of new technology” Brooks poted, “is that its henefits
and adverse effects are unequally distributed,™ (79) at of this is
dae. Brooks stated, to the situation where the institutions which are
developing the teclimology are separate from the organizations where
it is heing applied. (8%) To countoraef this. the evidenee sitegarests that,
as Jonsson explained., “to enanre lasting effeels, inttiafives For change
must come Trom the Tine eather than from the slnﬂ' or from ex-
perts. 0 (185) Thorsimd stated that “we are, losing a lot Iy not
using the worker, direetlv affected, the technivian and the foreman
of the department affected in the adaptation and future utilization of
new |('(‘]lI¢IO]O{IV.” (41) : . L.

New technology has Loth positive and negative impacts on the work

. environtient and productivity, accarding to the festimony presented -
af theso heavings, Thanes highlighted the positive aspeefs of the adop-
tion of new technology which, Le assevted, when combined with con-
cetn for human resonrees, €L mav well vesult in onr vesurging in
terma of the capabilities of the United States.” (123) New technology,

’
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acearding to Hanes, will provide for imphrovements in worker status
o and pay.and will result in the development of markets for new Skills.
(123) Similarly, Demere maintained that antomation ean improve the
quality of worklife if handled correctly. As an example, in ane Iew-
lett-Packard oflice in Califernia the nunber of employees necessary
for one tash was reduced by five, but. subsequently four of the five
peopla displaced moved to johs with greater responsibility. (581)
, “Mucle of the tedious work Ias beeit eliminated and people are prond
off their increase in productivity.” (582)
© Straw acknowledged that there are numerous benefits to be derived
from the introduction of new technology:

. Decreased costs and improved productivity that results
from technological change ean supply a much-needed boost.
to our lagging cconomy. New teelinology can lead to our im-
proved standard of living, enabling us to ¢njoy a greater muni- :
ber of improved produets and services.

Technology can bring, us everything from thme-saving
gadgets for the home to life-saving medieal devices and can
even prevent the world from ranning out. of energy and na-
tural resonrees. -

In the workplace developments in technology can improve.
working conditions and open ap new jobs, (329)

HMowever, lie caktioned thiat along with these Lenefits are potential
R costs: ’

Basinesses generally promote new technology in a short-
. - . . -
sighted attempt to decrease costs, paying little attention to
the hmman effeet= of innovation.

. Advancements in technology can have strongly adverse
efleets ou workers by redocing skill requirements, elhminating
jobs, fostering mental and physical stress, ereat ing health and
safety problems, and Nracturing jobs,

" - .

Workers ave heavily monitored and controlled by manage-
ment and by machines—cansing a dehumanization of the
workplace. mployees hegin to feel Tlike mere appendages to .
the machine, and not. like individuals. (330)

Judith Gregovy also identified the negative aspects of the introfdoe-  °
tion of new technology. While acknowledgihg that. imnovations in of-
fice teelinology T e great potential to upgede jobs (179), she stated
that “ . . the way computer technology s heing introduced inmany

. oflives today not only causes saflering among millions of oflice workoers,
but also does not neeessavily serve the goal of furthering produe-
tinity.” (116) Office antomation, Gregory. maintained, permits in-

= arcased discipline, standa dization, and work monitoring which . . .
andoviine pofentiul gains in elfectiveness, cause tew inefliciencies,
and tako a great toll on people.” (446) .

What appears to be the determining factor in whether the introdue- -
tion of new fedimology has @ positive or negative impact is the im-
plementation mcchanism - whether o not the worker has an impat, into
the relevant decisions, The amount. of inereased productivity engen-
dered Ly new teclinology, Straw obseived, is patly dependent on liow

it s aceeplted by the employees and this is infliienced by the amount. of
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involvement workers had in decisionnaking process. (332) Ac-
cording to White, many new technological systems fail because work-
ers were not'willing to adapt to their use: “the impact of scientific and
techiiological innovation is still largely depandent upon people . . . to
be, successful a technological systeni must be understood and accepted
Ly the people it affects.” (239) Metzger concurred. He remarked that,
permitting the worker to participate in decisions concerning new tech-
nological choices results in a situation where there is . . . a readiness
among the people who work with these machines to accept the equip-
ment, to be trained on it quickly, and to get it on line.” (390) .

Driscoll stated that the cause for inany of the problems which have
arisen from office autoniation stem from the manner in which the techf—
nology is implemented. He noted that, in most instances, the process by
which the techuology is introduced ignores the principles of “par-
ticipation, identity, and equity.” (424) Office equipnient is being de- .
signed in such a manner that little skill is necessary for operation, jobs
become highly specialized, and there is an emphasis on providing in-
formation to a few key decisionmakers based upon the assumption that
that will improve productivity. However, according to Driscoll, “those
principles are just the opposite of the ones [ which are necessary] .. .so
you have the technology being. designed and im})lemented in a way
that contradicts everything that we know about how to make people
productive and innovative in offices.” (427) .

The examples provided by William Xoch of the Federal Aviation
Administration and Ruth Schiniel of the Department. of State dem-
onstrated that, in both practice and theory, when employees partici-
pate in the implementafion process there are significantly fewer costs
and a willingness to accept. utilize, and integrate the new technology.—~'

The project Koch headed at the Federal Aviation Administration
“-. . focused on the interaction of human organizational needs with
the introduction of new technology in the workplace.” (393) The re-
sults of the project affirmed the importance of field input into any
technology changes or research and development programs: “The
recommendations of the people who will use a new system must be con-
sidered during its development. The benefits are simply that there is
much less chance of somet%ing being overlooked and the field [of avia-
-fion] gainsa valuable resource.” (396) .

Similarly, Ruth S¢himel testified that, in selecting new effice equip-
ment, the human factor was given equal consideration with the ma-
chiine’s technical eatpakiility. (549) This allowed for the selection of an
éffective technology, dne that,would have no, or little, disadvantages
and (ill]OW for job enrichment. (551) It*is necessary that, in Schimel’s”
words: ¢ .

* * * the people who have to actually use the equipment are
the ones.perhaps who are the most important 1n the whole
decisionmaking process, not only because they make the
equipment work effectively but also because introduction of
equipment affects their commitment and productivity. (551)

%
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C. SocraL ScreNce RESEARGH

The absence of reliable, quality information concerning the impact
of human factors on increases in mnovation and productivity was reit-
erated throughout the hearings. Hanes asserted that more research is
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necessary to understand the results of industrial participation pro-
‘wrams. The activities within the United States, as well as those of for-
eigh competitors. must be studied to develop a comprehensive kngwl-
edge base. According t& Hanes, “we need to set in place mechanisins
that. can“identify whet works an@Avhat doesn’t work: what are the im-
portant factors within a program that makes it résult in higher pro-
ductivity and more innovations.” (121) U7.S. competitors, especially
the Japanese, are so productive because their management practices
are Lased upon an understanding of the behavioral sciences, as Aber-
nathy noted. (710) ‘

The National Science Foundation (NSF) has responsibility for this
type of research activity within the Federal Government. According
to Larsen, the Foundation utilizes an approach which is . . . multi-
faccted . ., land] involves support for all science fields, both dis-
ciplinary and multidisciplinary, applied and basic . . .” (149) How-
ever. Larsen indicated that there are organizational concerns since

there is not a systematic approach to research in NSF, partially

“ . . because the Foundation’s mode of operating is to respond to the
research community and its interests.” (150) There are at least 12
programs in three different research dircctorates which relate to hu-
man factors in innovation and productivity and “someday.” Larsen
testified. “all of these various elements within the organization may
even begin talking to cach other and find that we have greater
strength than we had realized.” (149) -

Despite the various programs which NSTF conducts in this area,
there are questions as-£o its commitment to social and behavioral sei-

ences, as opposed to the physical sciences. Larsen agreed that it is not ’

often recognized that s(_)cia\ science is a source of important social in-
novation. (149) He testified that:

* % * o major part of the nnecertainty abont the future of eco-
nomic growth of the Wnited States seems to be due to our in-
adequate understanding of the processes that determine the

. rate of investment. whether private or public. in knowledge
prodygtion, the productivity of investments in this. and how
such knowledge gets utilized in the process of technological
change. Knowledge has the properties of a public good, but it
is also produced privately, T think we need better measures
and more useable models to encourage and reflect the involve-
ment of both sectors in the production and use of knowledge.
(152-153)

&et, despite the need to understand better the behavioral and social

sciences, Larsen conceded that the funds to support this type of in-

quiry have been drastically reduced:

* * *if you look at hasic research and social and behavioral
science from the period 1980 to 1982, three years—there has
been a vednetion across all agencies of about 28 percent. * * *
Now, there have been some variations within that, for cco-
nomies in agriculture and so on, specialized missions. But
within the Fonndation for that same period, the reduction
for social and behavioral science is even more prononnced.
about 65 percent. That also continues, unfortunately, in my
view, if vou take it in constant dollars, a downward trend
for a decade preceding that. (169)

e
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This situation is, in Chairman Walgren's estimation. one ‘of utmost
concern_given the impact of human factors in U.S. innovation and
productivity. (19) "

Many witnésses identified those areas where information is searce,
inaccurate, or non-existent, but which is vital in providing input into
efforts to improve productivity and innovation. The operation of or-
ganizations was given as a prime example of an area where lknowledge.
through research, must be expanded. Koch testified that worl must be
done on the relationships between system performance or praductivity
and human attitudes and behavior, (398) He proposed that addi-
tional study is necessary in the aréa of

*T* * erganizational placement ang integration of socio-tech-
nical projects. Credibility. participation. and acceptance is
greatly affected by where and how in the organization the |

g

function is placed and conducted. (398)

The National Science Foundation funded a study on the introcuc- -

tion of robotics in U.S. industry in which Hanes participated. Tn its
report, the study committee on robotics identified arcas in which
further research is necessary. These, while specifically addressing the
arca of robotics, can apply across the board to other industries. The
suggested topics include: (1) socio-technological studies of new equip-
ment; (2) retrospective organizational studies; (3) case studies of
experiences inclnding analysis of implementationeactivities; (1) fu-
ture manpower neefls; (5) identification of worker selection criteria.
*training néeds. and \nethods; and (6) hiinan factor issues. On a more
comprehensivo level. there is a need for research in the measnrement

of administrative services and knowledge of worker productivity levels

s well %s rescarch on the relationshi}i) between worker participation
in_decisionmaking and productivity levels. '(138-139)

Noller agreed that there is mnch not known abont the rplationship
of productivity and participation at the microlevel, that 1s, the Jevel
of the firm, (651) To expand the body of knowledge relevant to in-
formed decistonmaking in this area, Larsen suggested that additional
research,be performed to better understand the interactions between
social or managerial innovations (how organizations innovate) ; the

. innovation process itself; how innovations are implemented ; the cap-
ital formation process; the rates of return from different types of
rescarch and development ; and the effeets of inflation on R&D expend-
itures. (151)

#s

Given the various problems associated with organizations’ handling

of human resources, Balzer snggested that . . . there would be a great
opportunity for a field called organizational anthropology, which
would be an effort to both understand-organizations as enltures, and
how cultures ‘either adapt or reject programs.” (115) This cross dis-
cipline approach also was advocated by Thorsrud. ITe proposed that
Hthe segmentation of scientific disciplines and professions is a serious
constraint.” (28) in that it interferes with the evaluation and utiliza-

- tion of'the results of cooperative efforts. He -proposed that more
p pror

“untied money” be made available for problem-oriented, rather than
discipline-oriented work. (43) The problemg are not limited to one
type of science ; the research should not be either. (43)

.
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The key role of the social scientist, Muccoby stated, is to assist peo-
ple to learn to be social scientists themselves. Their goal should be
. %, .. to develop the capacity for those workers, those managers, those
N union leaders to be able to study, cvaluate, understand, do social
science.” (16) IIe pointed out that social scientists are partly to blame
for the lack of researeh in this avea. It has been the case that “.. . soeial
.« scientists can malke theniselyes a nuisance by their compulsion to meas-
ute everything, including the wnmeasurable.” (11)"To coinplicate this,
Balzer noted that some of the “trendy™ notions which social scientists
advocated (that is, “d'™ groups) Lave not been successful and have
‘caused ill feelings. (115)

To rectify this, Koch asserted that there iss need for a closer rela-
tionship between theory and concept and field implementation and
application. (398) Thorsrud agreed that “research needs to maintain

_ very direct, collaborative relationships with real life situations, to in-
sure that previous knowledge is stilt relevant under the new conditions,
and even more [importantly] to stimulate new thinking, new ap-
proacho.s, amd new results relevant to the futures we are already living
" (24) Concurring, White proposed more applied, experimental
work as opposed to concentrating on “learned” empirical papers:

* ¥ * we can get much more bang from onr buck by putting
money in the hands of localspeople who are trying to experi-
ment, to simply learn, as opposed to tremendous sums of
money in documenting and reperting out things. (293)

VI. ROLE OF THE FEDERAL GOVERNMENT
4

The human. factor issue in innovation and productivity is a new
area of investigation for the Congress. .\s such, traditional forms of
Government activity nced to be examined within its context. It was
the committee’s, intent to identify, through these learings, possible
congressional activities which could address effectively the problems
and concerns raised in the testimony. ITowever, this was tempered by
a recoguition that. as Driscoll observed, societal changes cannot b¢ leg-
islated. (442) The issue remains one of determining what the proper
role of the Federal Government is in this area.

* A\ primary problem, as discussed at the hearing, was the lack of a
gentral focus within the Government for innovation and productivity
issues. As Representative Brown acknowledged:

Our Labor Department, which nominally should have the
regponsibility, is not organized ov programmed to do that;
amtl that we cven have a National Productivity Council estab- -
lished by law, which is ignored and is carrying out no func-
tion. It may even be abolished in thig' Administration,

The question is whether the importance of mobilizing or
stimulating improved national economic productivity is such
as to justify a stronger Federal role centered in the Labor
N Department or in some other appropriate organization, Ap-

parently we just have not given this very high priority in this
country. (46) .
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Similarly, Usilaner esprisstd concern over this'lack of focus within
the Federal establishment. While not aflvocating Federal intervention
in the economy, he asserted’that . . ., the Government-should better
plan and foens its ownefforts to encourage private sector productivity
grotwth.”” (52) Without leadership, the agencies eannot adequately
determin priorities and make programs and support decisions.

Part of the problem encountered in determining the relationships
between, and effeets of, human factors and productivity is that the
traditional measures and definitions of productivity often do not ap-
ply to the new work environment. The problem. Balzer indicated, is
how to measure the produetivity of a “knowledge worker™ who does
not produce a tangible prodnet such as the factory worker who pro-
duces widgets..(95) The traditional definition of productivity, as pre-
sented by TTanes, is'“. . . the ontput of goods and services produced
by a given input of resources which includes the human labor, the capi-
tal, material, and supplies.”” (119) This concept is generally used in
the manufacturing sectors, but transferring this to the service seetor
has not proven successful. Fhe difficulties, as ITanes-articulated, in-
clude quantifying the ontput and assessing effectiveness, since pro-
ductivity is charagterized by both efficiency and effectiveness of
operation. | -

)
&

" Efficicney is the extent to which the ontpnts are achieved ~
with minimum resourees or inputs. Most of the traditional
productivity measurements have been concerned with effi-
eieney. The effectiveness of an operation, however, may be of
the utmost importance. (119)

Similarly, Thorsrud asserted that a change in the definition of pro-
ductivity should beumade from “simple measures of worker output
i _ et . P NP 4
per hour to overall cffectiveness of productive Amits." (26) Special
measures may be needed for each individual firm, (48) . |
Rahn acknowledged that there is sqme uncertainty and a lack of
understanding of »

* * * the specific factors that result in rapid rates of pro-
ductivity growth. We do know that produgtivity growth is
a function of ‘capital investment per worker, We know it is
o function of the organizational structure of institutions.
Wao know it is also a function of both worker and manage-
ment attitudes toward productivity growth and the incen-
tives provided to both. (648) :

The traditional measurements for productivity are not sufficient for
the evolving service sector. In pure manufacturing firms it is rela-
tively casy to measure produetivity by knowing the number of work-
ers and (the number, of outputs. “But,” Rahn queried, “how do we
measuro the producfivity of an attorney, of an cconomist . . . or a
Congressman?” (652) N ' .

Despito the problems, tlie General Accounting Office, Usilaner ex-
plained, does not advocate tampering with productivity as% measure,
but proposes that other factors be lookedyat. (58) There is a tendency
to read more into productivity than there is—which issimply %, . . in-
put related to ontput, or the efficient utilization of resources.” (58)
The GAO prefers to use ‘
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. a total performance measurcment system in which one part of ‘
that measurement pie is something called productivity. There
are other types of incasurements, such as quality, and effec-
tiveness . ... [and] social costs. (58) ,
. ITuman 1esouice productivity has received low priority because, as
"+ TUsilane, noted, there is no legislative mandate to perform work in this
area. (32) The National Productivity Council, established in the Carter
- Administration, has been ineffective primarily because.of the lack of a
congtessional mandate and the absence of accountability to Congress.
(62) It is generally believed that thie Council will be abolished by the
-« cutrent Administiation because, according to Usilaner, “this Adminis-
tiation now wants to reinvent its own wheel.” (62) Hewever, this is
not a situation particular to the Reagan presidency—there has never
, Leen. in Usilaner's opinion, any follow through on making the National
Productivity Council a viable organization, (62)

a

*
~ Tho productivity issue must be addressed by the Government. There
ix, according to Usilaner, a need: '

* % % for an effort to coordinate and guide existing Iéderal
productivity programs and provide a productivity perspective
1n economic and budgetary decisionmaking. ‘- '
Sugh an effort should be established by law, have clear and |
realistic functions, and be devoted to developing and moni-
_ toring a productivily plan and coordinating the national pro-
diictivity cffort at the Federal level. (53) - C -

An Exccutive order is insufficient, as demonstrated by the failure of the

Xational Productivity Council. Legislation isa necessity. According to

Usilaner, the lack of institutional organization is partly the result of

the absence of accountability to Congress and the fact that the direct

allocation of funds is not involved. Each Administration tells*. . . the

Congress we established this and we are doing all these great things™
. but in essence, nothing actually is implemented. (62) .

VWhile it was suggested that the Government serve as a focus for pro-
ductivity efforts, caution was expressed in using any reference to
“planning.” Representative Lundine indicated that the idea should be
accepted that industry, labor, and the Federal Government can pursue
comtinon objectives without threatening people with the notion that
the Government 1> going to plan their lives. 3'296) What is important,
White replied, is that ©. . . to the extent the Government becomes 2

) partner willing to seel solutions to problems with industry . . . trust
begins.” (206) Similarly, Shechan maintained that the Governmnent can
lielp create an atmospliere where productivity can advance. (322) 'Lhe
massivencss of U8, industry and the problems it faces necessitate a
Federal role. (322) The Goveriiment, he stated, can assist in determin-
ing . . . whercare the public policy aspects . . . that might help alle-
vinte [this problem] ox help move foward so that we can protect the ™ .
jobs and protect thedndustry and the country.” ¢326)

Several witnesses stated that the Government also has a role to play
in suppoiting research in the area of human resources and productiv-
] ity. Cole contendedthat ®. . . Federval support far the social sciences is
L critical. . . .” (707) Similarly, Maccoby testified that Government
should support research into new approaches to this problem. (11)

The National Research Council (NRC) could be used to “. . . develop

ww
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8 basic evaluation instrument, incInding key variables and different
methods of measurement. This would be made available to companies
and unions with the request that they make the results available to the
- National Research Conncil™ (11) Maccoby also suggested that the
XRC and the National Acadeiny of Sciences be used asa forum to
bring people together to perform social science research &nd to formu-
late deciSions as to what type of research is essential. (12)

" Hanes concurred with this assessment. He stated that the Federal
role is onle of providing . 3. funding for research progrrms that cut
"+ across a given eompany.” (141) Support should be forthcoming for
the kind of research that goes bevond the near-term interests of the
individual ereanization. that which individual companies a1e unlikely
fo.undertake hut which have a significant impact on the productivity
icene, (142) Driscoll added that the Government shonld fund research
which lgoks at societal innovation and documents the social codes,
(427) This wolk is necessary and it is not heing done. (439) Straw
argued that the Government shonld fund research projeets by non-

profit ovganizations and universities. (358)% .
The Government, Maccoby testified.' should highlight successful
models to modify the resistance to socio-technological change. (13)
The Government also can lend support for work to- develop these

. important models . . . that will not be developed or studied by the,

. private sector alone, Particulirly . . . projeets including wnions with
gouls that are =ocial and hwnan as well as economie.” (13) He noted
that, in the past. the Govermnent has stimnulated and supported pilot
programs which have encouraged unions and management to be more
willing to take risks and participate. (11) Similarlv, while acknowl-
ed&ing that the Federal role is understandably limited. Usilaner

observed that “the Govérnment. however, can and has been instrn--

mental in the development of some labor-management committees
- through the provision of sced money, information, and technical
assistanees” (50) | ) ’

Other alternatives involve the utilization of traditioms) economic
strategies to_enconrage’ certain agtivities ip the private sector. To
improve productivit#of the workfirée, Straiv stated that the Govern-
ment must maintain “an economit policy to promote full emplovment,
an equitable income distribution, ond strong cconomic growth.” (385)
Rahn testified that Government economic policies. such as the tax
measurdépassed at the beginning of the 97th Congress (1.1, 97-84),
will resylt in an improvement in productivity: %, . we have no doubt

\\(hat that [the tax-daw] will resnit in reducing the impediments to
capital’ formation," which should greatly increase ontr sprocinctivity
growth.” (618) Sunilarly, White sugeested that changes in the tax

@ laws might help attract increased fupding for research and develop-
ment, programs. (291) . :

Of particnlar concern was the fact that the Ecohomic Recovery Tax
Act of 1981 (P.I. 97-31), while permitting tax credits for most tvpes
of research. specifically exempts research in the soeial sciences and the
hnmanities. (726) Title IT provides. in part, for a tax ‘credit of 25
pexcent of the qualified research expenditures of a corporation for the
taxable vear over the base period research egpenses. Qualified expendi-
tures inchnde in-honse expenses (wages, supplies, and the amount pai
for use of persenal pr@perty in research) and contract expenses (65

. percent of any paid or incurred to any person for qualified research).

s | 4.1 ' v}
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The base period is the three taxable years immediately preceding the
taxable year for which the determination is being made, with the
exception of the transition years. The minimum base period research
shalrnot, be less than 50 percent of the qualified research expernses for
the determining year. The bill also permits the 25 percent tax credit
for 65 percent. of all paymehnts to universities to perform basic
- research. : o
Responding to Mr. Lundine. Mr. White asserted that tax credits for
. social science research could help encourage companig€ to u ertake
human factor-related research and to utilize the resyfts. He testified:

Were those investments in changing and redesi
(2 company’s] work relationships eligible for tax credit I
think that could provide a very reasonable incentive'for cor-
porations to look more favorably at that front-end invest-
ment, particularly when there are industries such as auto,
steel, the electronics industry, which are in very tough shape
right now and are having fo look at their investment costs

very seriously. (292) \

Mr..Weber concurred. He pointed out that the retraining of personnel
and use of consultants, which can assist in effecting productivity
improvement, are not given favorable tax treatment. Instead, when
“, . . they buy a piece of equipment they can take an investment tax
credit, but allof the nontangibles that they’d invest in in real pro-
ductivity improvement, efficiency improverent, and technology is not
applicable,” (292) - .
he issue of retraining was one which was raised in conjunction with
possible initiatives which the Federal Government might initiate.
As Yawata noted= his testimony, automation was accepted in Japan
when the workers were assured that unemployment would not result.
The Japanese thus were able to improve productivity without labor-
related problems because of retraining and education which ensured
that workers would still be able to perform under the new systems,
effher-in an expanded or a new capagity. (67) Yawata explained
that . . . productivity improvement whg understood by the workers
as an opportunity rather than as a threat, because they never lost the
opportunity for employmént.” (67) Similarly, Brooks testified that
“ .. job securitﬁ' can only be achieved in practice if there is the
opportunity for high mobility and rapid acquisition of new skills by
existing employees.” (80) . . : 4
To address this situation, several witnessé suggested that the Fed-
eral Government become involved with, or encourage the retraining

¢

of, workers in the private sector. Straw asserted that the Government -

should provide manpower training programs for people displaced by
technology. (356) "The General Accounting Office has found that:

* * * the Government places little emphasis on retrainingin |
its employment programs. For example. CETA focuses pri-
marily on the structurally unemployed. Only a small percent-

age of available funding is allowed by law to be used for re-
training workers threatened with layoffs. (51)

The Government also does not attempt to ascertain training and
educational needs in relation to the type of skills both created and

.
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made obsolete by new technology. As White argued, the Govern-
ment does not become involved until there is #h uhemployment.prob-
lem: there is little activity to anticipate problems prior to their forma-
tion. (292) Asan alternative; White suggested that: '

¥ * * if there wereavays in which the*Government could sup-
port through a tax-credit basis the massive retraining in
terms of new technology that’s going to be required in a lot
of our major industries, . . . that cduld go a'long way toward
getting out ahead of the problem as opposed to trying to fix it
after we’re already there. (212) .

", The California Worksitc ‘Education and Training Act (CWETA)
program is an example of a mechanism by which Government and.

Andustry can work together to ?rovide retraining for workers. As
Wy Congressman Dymally, the CWETA program . . . in-

creaxsthe productivity of those who are unemployed and of those
who are underemployed.” (623) It is an effort by which the employ-
‘ment needs of Galifornia industries can be met by retraining. Accord-
ing to Ben Munger, the CWETA effort began when: '

. . A close examination of the then available data also revealed
that not onlvAvere there many entry level jobs not being filled
due to the lack of basic skills on the part of the applicants
interested in those jobs, but also there was a significant num-
ber of good-paying jobs, particularly in théxheitlth and the

__eléetronies field that were not being filled\or were being
““filled through out-of-state and overseas recrtjtment. (624)

This necessitated a program which provided “. . . a Raxrower specific
skill development rather thau a general skill training approach” which
was already being provided by a number of Federal- and State-spon-
sored job activities. (625) ) U
The Jlaw which created CWETA allowed for financial support
(stipends) for trainees to-offset lost wages while in the classroom, In
addition: . . .-work-site training efforts so as to provide the most
efficient and effective means possible for the employee to successfully
adyance jin his or her chosen career.” (626). Thus, an entry-level em-
ployee could move up the career ladder and meet the more skilled re-
quirements of industry, while creating a new opening at the entry level
for another unemployed workar. This program has succeeded because,
as Steven I%:scha maintained, a partnership was forged among busi-
ness, labor, Government, and educators. (628) The State pays for the

educational portion of the cffort while the employer pays for the work
: the employee does while in training and promises a job upon success-
\ . ful completion of the program. (642) This mechanisin, as developed
. in California, could be, in the estimation of its sponsers, adapted to

. the Federal leve), s
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