
FR
O

M
 T

H
E 

A
R
CH

IV
ES

Find Similar Titles More Information

Visit the National Academies Press online and register for...

Distribution, posting, or copying of this PDF is strictly prohibited without written permission of the National 
Academies Press.  Unless otherwise indicated, all materials in this PDF are copyrighted by the National Academy 
of Sciences. 

To request permission to reprint or otherwise distribute portions of this
publication contact our Customer Service Department at  800-624-6242.

Copyright © National Academy of Sciences. All rights reserved.

Instant access to free PDF downloads of titles from the

10% off print titles

Custom notification of new releases in your field of interest

Special offers and discounts

NATIONAL ACADEMY OF SCIENCES

NATIONAL ACADEMY OF ENGINEERING

INSTITUTE OF MEDICINE

NATIONAL RESEARCH COUNCIL

This PDF is available from The National Academies Press at http://www.nap.edu/catalog.php?record_id=19225

Pages
61

Size
8.5 x 10

ISBN
0309321387

Role of Manufacturing Technology in Trade 
Adjustment Strategies (1986) 

Committee on Manufacturing Technology in Trade 
Adjustment Assistance; Manufacturing Studies Board; 
Commission on Engineering and Technical Systems; 
National Research Council 

http://www.nap.edu/catalog.php?record_id=19225
http://www.nap.edu/related.php?record_id=19225
http://www.nap.edu/catalog.php?record_id=19225
http://www.nas.edu/
http://www.nae.edu/
http://www.iom.edu/
http://www.iom.edu/


The Role of -

Manufacturing Technology 
in Trade Adjustment Strategies 

Committee on Manufacturing Technology in Trade Adjustment Assistance 
Manufacturing Studies Board 
Commission on Engineering and Technical Systems 
National Research Council II 

National Academy Press 
Washington, D.C. 1986 

Order from 
National Technical 
Information Service, 
Springfield, Va. 

22161 
Order No:m&t-r2.§Nq 

NAS-NAC: 

JUL 1 6 1986 

LJJjf<AHY 

Copyright © National Academy of Sciences. All rights reserved.

Role of Manufacturing Technology in Trade Adjustment Strategies
http://www.nap.edu/catalog.php?record_id=19225

http://www.nap.edu/catalog.php?record_id=19225


HF 
/"1--..J/ 
•/V.s-

; .:::; r'/ /c,._d 

�.I 
• 

NOTICE : The project that is  the subj ect of thi s  report was approved by 
the Governing Board of the National Research Counc il , whose members are 
drawn from the counc i ls of the Nat ional Academy of Sciences , the 
Nat ional Academy of Eng ineer ing ,  and the Institute of Med icine .  The 
members o�the committee responsible for the report were chosen for 
the i r  spec ial competence& and with regard for appropr iate balance . 

This report has been reviewed by a group other than the authors 
according to procedures approved by a Report Review Committee con
s i sting of membe rs of the National Academy of Sc iences , the Nat ional 
Academy of Engineering ,  and the Insti tute of Medic ine . 

. The Nat ional Research Counc i l  was established by the National 
Academy of Sc iences in 1916 to associate the broad community of sc ience 
and technology with the Academy' s purposes of furthe r ing knowledge and 
of advis ing the federal government . The Counci l  ope rates in accordance 
wi th general policies dete rmined by the Academy under the author i ty of 
ita congress ional charter of 1863 , which establishes the Academy as a 
pr ivate , nonprofit ,  self-gove rning membership corporat ion . The Counc il 
has become the pr inc ipal operating agency of both the Nat ional Academy 
of Sc iences and the Nat ional Academy of Enginee r ing in the conduct of 
the i r  services to the gove rnment , the public , and the scient i f ic and 
eng ineer ing communities . I t  is administered jointly by both Academies 
and the Inst itute of Medicine .  The National Academy o f  Engineer ing and 
the Inst itute of Medic ine were establi shed in 1964 and 1970 , respec
tively , unde r the charter of the National Academy of Sciences . 

This study was supported by Cont ract 9 9-26-07 196-31 between the 
u.s. Department of Commerce and the Nat ional Academy of Sciences . 

Limited copies avai lable from : 

Manufactur ing Stud ies Board 
Nat ional Research Counci l  
210 1 Constitution Avenue 
Wash ington , D . C .  20418 

Pr inted in the Un ited States of Amer ica 

i i  

Order from 
r�<JticnJI TechnleJI 
lnbrrr::Jtion Servic�. 
�rringfield, Va. 
;:;'}rll 
·c··A- �!,.,. l:n, f'/.c.- �·i" I "1·_:,. 

_, ... . .. .  , t.'l'.,i._� _ ..... � 

Copyright © National Academy of Sciences. All rights reserved.

Role of Manufacturing Technology in Trade Adjustment Strategies
http://www.nap.edu/catalog.php?record_id=19225

http://www.nap.edu/catalog.php?record_id=19225


COMMI TTEE ON MANUPACTURING TECHNOLOGY 
IN TRADE ADJUSTMENT ASSISTANCE 

EMORY G. ORAHOOD , JR. , Chai rman , Ch ief Ope rat ing Office r and Execut ive 
Vice President ( retired ) , Reliance Electr ic Co . , Atlanta , Georg i a  

SAM CAMENS ,  Assistant to the President ,  United Steelworkers of Ame r ica , 
Pi ttsburgh ,  Pennsylvania 

ROBERT B. BIItAN, Cha i rman of the Board , DBSA Inte rnational,  Bowling 
Green , Kentucky 

ROBERT POWLBR, President and Ch ief Executive Office r ,  Rubbermaid 
Incorporated , Wooster ,  Ohio 

PHILI P  B. FRANCIS , Di rector , Flexible Inspection and Assembly 
Laboratory , Industr ial Technology Institute , Ann Arbor , Mich igan 

AARON J. GELLMAN, President , Gellman Research Assoc iates , Inc . , 
Jenkintown , Pennsylvani a  

BELA GOLD , Pletcher Jones Professor of Technology and Management , 
Claremont Graduate School of Business Administration , Claremont , 
Cal i fornia 

JOEL D .  GOLDBAR, Dean , Stuart School of Business Admini stration , 
I llinois Insti tute of Technology , Chicago 

JOSEPH BARRING'l'ON, JR. , Consulting Eng ineer ,  Wenham , Massachusetts 
GORDON MILLAR, Vice President ( retired ) , Eng inee r i ng ,  Deere and 

Company , Moline , Illinois 

Staffa 

GEORGE B .  KUPER , Execut ive Di rector , Manufacturing Studies Board 
JANI CE B. GRBBNB, Staff Office r 
LUCY v. FUSCO , Administ rat ive Secretary 

i i i  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

R o l e  o f  M a n u f a c t u r i n g  T e c h n o l o g y  i n  T r a d e  A d j u s t m e n t  S t r a t e g i e s
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 2 2 5

http://www.nap.edu/catalog.php?record_id=19225


MANUFACTURI NG STUDIES BOARD 

ROBERT B .  KURTZ, Chai rman , Senior Vice President ( retired ) , General 
Electr ic Corporation , Fa i r f ield ,  Connecticut 

GEORGE s. ANSELL , Pres ident , Colorado School of Mines , Golden 
ANDERSON ASHBURN, Ed itor , AMERICAN MACHINIST, New Yor k ,  New Yor k  
AVAK AVAKI AN, Vice Pres ident , GTE Sylvania Systems Group , Waltham , 

Massachusetts 
I RVING BLUESTONE, Professor of Labor Stud ies , Wayne State University ,  

Detroi t ,  Michigan 
BARBARA A. BURNS , Manage r ,  SYSTBCON , Divi sion of Coopers ' Lybrand , 

Atlanta , Georg ia 
CHARLES E. EBERLE , Vice Pres ident ( ret i red ) , Eng inee r ing ,  The Procte r 

and Gamble Company , Cinc innat i ,  Ohio 
ELLIOTT M. ESTES , Pres ident ( retired ) , General Motors Corporation ,  

Detroit ,  Mich igan 
DAVID c. EVANS, Pres ident ' Chai rman of the Board , Evans ' Suthe r land 

Computer Corporation , Salt Lake City ,  Utah 
BELA GOLD, Pletche r Jones Professor of Technology and Management ,  

Claremont School of Business Administrat ion , Cla remont , California 
DALE B.  HARTMAN, Director of Manufactur ing Technology , Hughes Ai rcraft 

Company , Los Angeles , California 
ROBERT s. KAPLAN, Professor of Industr ial Administration , Carneg ie

Mellon Unive r s i ty ,  and Professor of Accounting , Harvard Graduate 
School of Bus iness Admini stration 

JAMES P .  LARDNER, Vice President , Component Group , Deere ' Company , 
Moline , Illinois 

THOMAS J .  MURRIN , President , Energy and Advanced Technology Group , 
Westinghouse Electr ic Company , Pi ttsburgh , Pennsylvan ia 

ROGER N. NAGEL , Di rector , Manufacturing Systems Eng inee ring ,  Leh igh 
University ,  Bethlehem , Pennsylvania 

PETER G. PETERSON , Pete rson , Jacobs' Co. , New Yor k ,  New York 
D .  RAJ REDDY , Director , Robotics Institute , and Professor of Computer 

Science ,  Carneg ie-Mellon Unive r s i ty ,  Pi ttsburgh , Pennsylvania 
DAN L. SHUNK, Director , Cente r for Automated Eng inee r ing and Robotics , 

Ar i zona State Un iversity ,  Te mpe 
STEPHEN c. WHEELWRI GHT, Professor , Graduate School of Busines s  

Administrat ion , Stanford University ,  Palo Alto , Cal ifornia 
EDWIN M. ZIMMERMAN, Member , D . C .  Bar , Washington , D . C .  

iv 

Copyright © National Academy of Sciences. All rights reserved.

Role of Manufacturing Technology in Trade Adjustment Strategies
http://www.nap.edu/catalog.php?record_id=19225

http://www.nap.edu/catalog.php?record_id=19225


PREFACE 

Manufactur ing technology can play an i mportant role within 
the adj ustment strateg ies of a number of trade- inj ured f i r ms and 
industr ies . That role , howeve r ,  has often been neglected because new 
technology can be too expensive , the return can be uncertain , financ ial 
assi stance may be eas ier to arrange , and the extent and i mpact of 
avai lable technology may not be fully reali zed . Fur thermore , because 
ass istance to f i r ms has been given through reg ional Trade Adj ustment 
Ass istance Cente rs that operate fai rly autonomously , successful use of 
manufacturing technology may not be shared or repeated nationwide . 
Consequently , investment in manufactur ing technology as a way to rega in 
competitiveness may not have received attent ion commensurate with its 
benef its . 

To respond to thi s  concern , the Depa rtment of Commerce ' s  Off ice 
of Trade Adj ustment Assi stance asked the National Resea rch Counc i l ' s  
Manu factur ing Stud ies Board to for m a committee to advise i t  on the 
appropr iate role and mechanisms for manufacturing technology in 
assistance . Accordingly , the Manufactur ing Stud ies Boa rd set up the 
Committee on Manu factu r ing Technology in Trade Adj ustment Assistance . 
I t  compr ises 10 eng ineers , manage rs , and academic ians knowledgeable 
about economics and state-of-the-ar t  manufactur ing technolog ies . 

The committee met f ive t i mes dur ing a year and a half , visited 
approxi mately half of the 13 Trade Adjustment Assistance Center s  
(TAACs ) ,  attended a meeting o f  TAAC d i rectors , and heard presentations 
on industry assistance projects . Based on th i s  infor mation and its 
members ' ex per ience , the committee developed in deta il procedu res for 
companies to follow in planning the use of manufactur ing technology . 
Spec ial attent ion i s  g iven to the smalle r  companies ( the majority of 
rec ipients of Trade Adj ustment Ass istance ) and to the role of the 
TAAC . In add ition , the committee recommends steps to enhance the 
delive ry of manufactur ing technology ass istance . 

The committee views manufactu ring technology as inseparable f rom 
product des ign and marketing as pa rt of a business strategy . Chapte r 2 
and the appendix to th is repor t a re , we believe , a useful manual for 
ass i st ing in the development of f i r ms '  adj ustment strategies . A 
simi larly detai led set of procedures for ass i st ing industr ies is  worth 
pu r suing in a future study . 

v 
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In  December 198 5 ,  as the committee ' s  de liberat ions were drawing to 
a close , the Trade Act of 1974 , unde r wh ich the Trade Adj ust.ent 
Assistance prog ram is char tered , was revised . At that tiae , some of 
the Trade Adj ustment Assistance Cente rs were asked to beg in shutting 
down . As th is report goes to press , some TAACs are operating and 
others are not . Whethe r or not the port ions of th is repor t that 
address the spec i f ic administration of the prog ram will continue to be 
applicable is unce rtain . The advice on the role of manufacturing 
technology in t r ade adj ust.ent strateg ies , howeve r ,  remains true , 
whethe r it  is  used by Trade Adj ustment Assistance Centers , the Off ice 
of Trade Adj ust.ent Assistance , consultants outs ide the TAA prog ram, or 
the trade-inj ured fi rms themselves . 

vi 
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EXECUTIVE SUMMARY 

While the importation of manufactured goods has tended to lower 
inflation and serve consumer needs, it has hurt large and small 
companies in the United States, and even entire industries. In 
addition, the United States has lost competitive advantage in those 
industries that get new manufacturing equipment and leading-edge 
process technology from offshore original equipment manufacturers, this 
problem can only increase the plight and number of import-injured firms 
and industries in the future. 

Factors that may induce customers to buy imports are product 
features, selling price, quality, and delivery time. These factors can 
be traced within a company or industry to product design advantages, 
production cost advantages, marketing superiority, and government aids 
and restrictions. While price is the most visible reason for the 
purchase of imports, a variety of the factors above are usually 
responsible. 

Manufacturing process upgrades within the context of a long-range 
business strategy often provide an important opportunity for lasting 
improvements in a firm or industry's competitiveness. Recognizing when 
manufacturing process improvements are needed can be done only in the 
context of the whole manufacturing operation: the three disciplines of 
product design, manufacturing process, and marketing, as well as 
overall management. No single area improved without commensurate 
improvement in the others can provide genuine and perceived value to 
the customer at a price he will pay that will return adequate profit to 
maintain or increase manufacturing jobs. 

The problem facing most u.s. manufacturing companies is how to use 
their available resources to compete effectively with imported goods. 
The strength of the dollar may prevent this entirely in some cases. In 
others, subsidies by foreign governments or other low-price approaches 
may block u.s. companies. However, if domestic manufacturers have a 
chance to maintain sales volume and jobs, then the conceptual framework 
of the three interrelated disciplines of product design, process 
technology, and marketing can be helpful in diagnosing the problem and 
accomplishing the necessary improvements. 

Any assistance to move companies to a higher level of technology 
usage in each area and to cause them to link closely the three 
disciplines will improve their competitive posture. However, it is 

1 
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essential that the application of a more advanced technology be 
balanced against the true needs of the business. Many u.s. firms have 
spent larqe sums on advanced manufacturing technology with less than 
expected �esults� and smaller firms often cannot af!ord large 
manufacturing investments. 

Given this situation, what can a manufacturing firm do to maintain 
jobs and pro!its? And what assistance can be provided to such fir.s? 
The Trade Adjustment Assistance (TAA) program o! the u.s. Department of 
Commerce is one source of assistance. Its clients are, in general, 
relatively small (under $50 million in sales) and are operating at a 
relatively low level of technological sophistication in all three key 
disciplines. The TAA program aims to give incremental aid to firms and 
industries that are damaqed by imports but expected to survive if given 
assistance. 

The Office o! Trade Adjustment Assistance asked the National 
Research Council's Manufacturing Studies Board to form a committee to 
advise the prog�am on ways to increase the effectiveness of trade 
adjustment assistance aimed at manufacturing technology. This report 
presents at length the committee's findings on assistance to firms: 
diagnosing when manufacturing technology upgrades are needed, choosing 
the �iqht manufacturing technology, and implementing it. The detailed 
steps to follow, presented in Chapter 2 and the appendix, are meant to 
be a useful handbook for Trade Adjustment Assistance Centers and small 
to medium-sized companies. The steps are described in the basic terms 
that are appropriate to the companies most likely to seek Trade 
Adjustment Assistance. 

The committee's findings about the administration o! the TAA 
program and recommendations for its improvement are in Chapters 3 
and 4 .  The TAA program has provided an averaqe of $17 million a year 
in technical assistance to a number o! trade-injured !irma and 
industries. Anecdotal evidence suqgests that the program has indeed 
helped some firms to become more competitive. Because the program has 
lacked the funds and authority !or a meaningful follow-up of the 
results of assistance, it has been unable to document its success 
rate. Partly as a consequence of that, the program has had its funding 
eliminated and restored almost annually. This, in turn, has diverted 
proqram resources--time and monev--from assisting trade-injured firms 
and industries. 

The proqram is too small to solve all o! the problems of 
competition from importsJ however, it can be an effective alternative 
or complement to other strateqies if the program (1) follows up the 
results of assistance, and (2) takes steps to trans!er successful 
strategies from TAAC to TAAC, both of which depend on ( 3 )  qaining some 
stability o! fundinq within the budget cycle. In addition, the 
proqram, i! expanded, has the opportunity to offer greater assistance 
(1) by usinq an early warning mechanism to assist industries before 
their need is acute, and (2) by makinq trade adjustment assistance a 
requirement be!ore trade protection is offered to an industry. 

Because o! the uncertainty of the !uture of the Trade Adjustment 
Assistance program as this report goes to press, the report has 
been written with two audiences in mind. The recommendations !or 
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improved incorporation of manufactur ing technology in Trade Adjus tment 
Assistance are i n  response to the request of the sponsoring agency . 
The whole of Chapte r 2,  which details the steps for incorporating 
manufactur ing technology in a business strategy , i s  i ntended to be used 
by the Offi ce of Trade Adj ustment Assistance , by Trade Ad j ustment 
Ass istance Centers,  by managers of f i rms themselves,  o r  by anyone 
seeking to help a f i rm improve its f inanc ial health in today ' s  global 
economy. 

The committee ' s  deliberations on these matter s  raised further ,  as 
yet unanswered ques tions a To what extent has the annual uncertainty of 
the pr ogram ' s fund ing affected i ts effectiveness? In l ight of the 
g rowing numbe r  of companies and industr ies inj ured by imports , is the 
TAA program funded at an appropr iate level? I s  the system of reg ional 
cente rs the best mechanism for del ivery of trade adj ustment ass istance? 

Copyr ight  © Nat ional  Academy of  Sciences.  Al l  r ights reserved.
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1 PERSPECTIVES ON THE NEED FOR TRADE ADJUS'l'MBN'l' ASSISTAIICB 
. AIMED AT MANUFACTURING TECHNOLOGY 

The increasing industrial i zation and integ ration of the world 
economy bring both challenges and oppor tuni ties to Amer ican business . 
Because the Uni ted States i s  the wor ld ' s  largest sing le economic 
market, it is a natural target for fore ign manufac turing f i r ms' 
attempts to ga in a share of international ma r kets . In many cases,  
such f i rms have cost advantages based on local labor cos ts , direct or 
ind i rec t government subs id ies , c ur rency valuations , or some combination 
of these factors . 

Th i s  chapte r  desc r ibes the global economy, which is the envi ronment 
in  wh ich trade adj ustment ass istance aimed at manufac tu r ing technology 
upgrades is g i ven today . The chapter br iefly examines the nature of 
competi tion from impor ts , the role of manufactur ing technology i n  
enabling u.s. fi rms to remain or become inte rnationally compe ti ti ve,  
and the appropr iateness of federal involvement in trade ad justment 
ass i s tance to fi rms and industr ies . 

THE SCOPE OP COMPETITION PROM I MPORTS 

Although some manu!ac turing sectors have maintained a strong 
competi ti ve pos i tion , overall data on the balance of trade in  
manufacturing i nd icate severe challenges ahead for u.s. manufacturers . 
I n  197 8 ,  the Uni ted States suffered i ts f i r s t  trade defic i t  in 
manufactured goods ,  as sh own in Figure 1 .  I n  1982, for the f i rs t  time 
the amount of manufactured goods exported fell from the previous yea r .  
Although th i s  f i gure has rebounded somewhat, the le vel of expor ts i s  
not ye t up to the 1981 record o f  $1 54  billion . In  the meantime , 
manufac tured impor ts have continued to climb , posting an impress i ve 
16 percent average annual rate of inc rease since 1981 . In 19 8 4 ,  thi s  
country had i ts lar gest e ver  annual trade def ic i t  for manufactured 
goods-- $7 8  billion . Por the f i r s t  time , manufactured goods are the 
major category contr ibuting to the country ' s  def ic i t  in merchand ise 
trade . l The Expor t-Impor t Bank es timates that each Sl bill ion of 
trade defic it  means tha t 24 , 00 0  jobs move over seas .  

Contrary to widespread bel ie f ,  the fore ign challenges to u.s. 
producer s  are no longer restr ic ted pr ima r i ly to older industr ies with 
apparently matured technolog ies and mass-pr oduced produc ts . Instead , 

4 
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PI GURB 1 Balance of Trade in Manufactured Goods 
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these challenges are being d i rected across the enti re i ndustr ial 
spectrum, beyond such early industr ies as text i les , clothing , and 
shoes, and even beyond the more recent pressures on s teel ,  automobi les , 
consumer e lectronics , machinery , and mach ine tool s. Se r ious threats 
are also imminent for such h igh-technology i ndustr ies as computers , 
semiconductors , a i rc raft , a i rcraft components ,  pha rmaceuticals , 
telecommunications , robotics , and flex ible manu factu r ing systems . 
As the recent repor t  of the Pres ident ' s  Comai ss ion on Industr ial 
Competi ti veness states , •vi r tually all sectors of our industr ial 
economy a re being challenged . •2 Fu r the r , the same report continues , 
the trends in  international trade in technology- intens i ve goods •do 
not show a broad-based pattern of adj usting our expor ts toward 
high-technology areas , as would be expected from the wor ld ' s  mos t 
ad vanced economy. These trends , taken togethe r , suggest a weakening in 
the abi l i ty of u.s. f i rms to produce products that meet the tes t  of 
inte rnational markets . •l 

Although Japan i s  a maj or world presence in  many industr ial 
sectors,  challenges to u.s. technology and trade competitiveness come 
from an inc reasing number of countries . The 5 0  pe rcent d rop in  the 
u.s. share of wor ld pharmaceutical exports since 1960 , for example , i s  
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the result pr ima r i ll of European f i rms ' efforts to establish a. broad 
multinational base . Semi- industrial i zed countries such as Korea and 
Brazi l  have developed industr ial pol icies that s ignal the i r  intention 
to acqu i re an inc �eased world ma rket share of technologically 
sophisticated products . 

SOURCES OF IMPORT COMPETITION 

Field studies of the factors that have had most influence on the 
relati ve mar ket strength of fore ign and domestic f i rmsS have 
highl ighted the following : 

• product des ign advantages , 
• production cos t advantages ,  
• marketing super ior ity , and 
• gove rnmental a ids and restr ictions . 

Some pr oduc t des ign advantages--including attractiveness of 
appea rance , va r iety of types and s i zes , and availabi l i ty of features 
offe r i ng g reater  convenience in use--need not involve the application 
of sophisticated technology . They are , howeve r ,  often related to a 
second level of pr oduc t design advantages--those involving the deg ree 
and cons istency of product qual i ty,  as well as such aspects of product 
pe r formance as ope rating effic iency , durabi l i ty ,  rel iability, safety , 
and ease of ma intenance . Incremental changes in  a produc t ' s  design 
usually offe r increased custome r value and reduce the cos t of 
production or improve the quali ty (yield rate )  of the product . In some 
cases , new mater ials may lead to changes in process technology , such as 
from mach ining to plastics molding,  that fur ther enhance the f i rm ' s  
compe ti ti ve posture . 

Production cos t ad vantages may be traced to two d i fferent sources . 
The f i rst reflects the ava i labil i ty and pr ice of inputs--including 
natural resources , ene rgy , labor , and investment funds--but need not 
involve any technolog ical super ior i ty .  The second includes supe r ior i ty 
with respect to one or more of the following determinants of effic iency 
in produc tion operations : 

• a h ighly tra ined , exper ienced management that provides pressure 
for pr oductivi ty improvements J 

• a sophisticated technical staff wi th incenti ves to keep 
improving technolog ical capabi l ities J 

• a produc ti ve labor force that willingly accepts technolog ical 
innovations and has mobi l i ty among tasks J 

• modern , technolog ically ad vanced, and effective processes, 
fac i l i ties , and equipmentJ 

• eas i ly produced des igns J and 
• effic ien t use of capac i ty ,  e i ther through flexible equi pment 

that offe rs economies of scope , or th rough l imi ted produc t-mix , h ighly 
standard i zed produc t  components , long production runs , and high rates 
of capac i ty uti l i zation . 
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Among these s ix ,  the deg ree and rate of technolog ical innovation i s  
li kely to play a major role only with respect to processe s ,  fac i l ities, 
and equipment, although the technolog ical soph istication of eng ineer ing 
per sonnel wi ll play a s ignif icant suppor ting role . 

Marketing super ior i ty results f rom six factors a  

• effective market research J 
• a reputation for good service after  sales J 
• responsiveness to customer preferences relat ing to pr oduct 

design, availabil i ty ,  and financing a r rangements J 
• rapid changes in the product in response to customer demand, 

resulting f rom interaction of product design and produc tion 
technologies , 

• matching or surpassing competi tive pr ice/quality/order-s i ze 
combinations J and 

• agg ress ive sell ing effor ts . 

Successful mar keting efforts often result f rom the abi l i ty to identi fy 
technolog ical appl ications that sati sfy consumer needsr  s uch effor ts 
can rapidly translate into a competi tive advantage . Examples i nclude 
the portable ste reo cassette tape playe r ,  electronic ref inements on new 
came ras , and even the latest generat ion of roller skates . 

The remaining major source of competi tive advantage i s  the ar ray of 
gove rnmental aids , such as va r ious types of s ubs id ies and tax relief as 
well as restr ictions on fore ign competitor s , that are prac ticed 
cur rently and are often motivated by the promise of a technology-based 
trade advantage . Examples of such ass istance include the Japanese 
government' s support and coordination of effor ts to develop 
next-generation compute r s , the Brazi l ian government ' s  ban on compute r 
i mports , and the Wes t  European consortium that developed the Ai rbus .  

Thus , the competitiveness of domestic f i rms i s  be ing challenged on 
a wide var iety of fronts . Of the many causes of competitive 
d i fficulties, those par t icularly related to manufactur ing technology 
are product quality , product per formance , and efficient processes , 
facili ties , and equipment . The relat ive impor tance of these and othe r 
fac tors i s  bound to d i ffer among indus tr ies , among reg ions , and among 
fi rms wi thin an industry . 

THE NEED FOR UPGRADED MANUFACTURI NG TECHNOLOGY 
TO RESPOND TO IMPORTS 

u.s. i ndustr ies that are strong in  internat ional trade are 
knowledge- intens ive . That i s ,  industr ies that successf ully expor t or 
compete effec tively with imports have a h ighe r than ave rage R&D 
component themselves or in the i r  suppl ier indus tr ies . 6 They are 
i nnovative ind ustr iesr they develop new produc ts and adopt new 
processes frequently . Even i f  the industr ies wi th wh ich they compete 
in othe r nations use labor- intensive , techn ically pr imi t ive processes , 
thei r  advantage i n  inte rnat ional markets depends on the i r  continually 
ope rating near the technolog ical frontier . 
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As the competitive advantage of foreign f i rma in Europe and Japan 
also bec omes increas ingly technology-baaed, u.s. f i rma will have e ven 
more press ing needs to upg rade the i r  manufactur ing and product 
technology . Co�t itive d isadvantages with res pect to p roduct quali ty,  
product pe rformance , and production efficienc ies cannot be overcome for 
long by intensi f ied mar keting effor ts or financ ial exped ients . Thus, 
wh i le technolog ical competitiveness alone may not be a suff ic ient 
cond ition for ach ieving and maintaining a strong market position, i t  i s  
a necessary condition. 

Fur the rmore , some non-technolog ical influences on competi ti ve 
d isadvantages , such as interest rates or the exchange rate of the 
dollar , a re beyond the control of the i ndividual f i rm .  Manufactur ing 
technology upg rades , wh ich are with i n  the control of the f i rm, can help 
compensate for those problema that a re not. 

New product ion technology is  at the hea r t  of the strateg ies that 
enable f i rma to produce higher -qual i ty products , respond more rapidly 
to changes in  demand patterns , offe r g reater cuatomizat ion of products 
to a wider range of customer s ,  and incorporate effic ienc ies that at 
least temporar i ly lowe r the costa of production .  Fur ther ,  cer tain 
quality improvements are possible only through the introduction of new 
technology. Operations that involve 100 percent inspection at several 
points along a manufac turing system , for example , providing i mmediate 
cor rection wi thin the system through a closed loop process , can ensure 
high product qual i ty. 

I n  the pas t ,  many u.s. ! i rma have rel ied on a competit ive advantage 
baaed on a •technology gap. • The view that thi s  technology gap would 
pe rmanently favor the Uni ted Statea 7 is being d iaproven by the 
success of fore ign f i rma in such h i gh-technology f ields as compute r s  
and semiconductors . Internat ional compet i t i veness in the futu re wi ll 
be baaed leas on the exclusive possession of super ior technology& 

than i t  will on the selec tion , a�pl icat ion , and continued refinement 
and development of technolog ies . 

Adopt ion of advanced manufactur ing technoloqiea wi thout relating 
them to a business plan,  howeve r ,  is  counterproductive ,  par t icula r ly in 
a smalle r  f i rm having little exper ience with new ope rating procedures 
gene rally . For these f i rma , identifying the appropr iate manufacturing 
technology is essential to ga ining a competi tive advantage . This 
approach may requi re extensive revis ion of business prac tices in many 
u.s. f i rma , inasmuch as choos ing and applying technolog ies is a 
cont inuing process that becomes more complex as the technolog ies 
themselves bec ome so . In a manufactur i ng bus iness , selec ting and 
applying appropr iate new technolog ies requi res the formulation of a 
systematic manufacturing technology strategy, which will be the subject 
of Chapte r 2 .  

THE FEDERAL ROLE IN MANUFACTURI NG TECHNOLOGY 
ASSI STANCE TO RESPOND TO IMPORTS 

Gove rnments have trad i tionally used a var iety of ind i rec t  (e . g . ,  
tax ) and d i rect subs id ies , tar iffs , quotas , and mar ke ting ag reements i n  
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a ttempting to maintain a healthy domestic bus iness sector in  the face 
of internat ional competi tion . In addi tion , gover nments support 
r es earch, wh ich may have substantial business appl ications in  years to 
come . TO a lesser deg ree , veh icles to transfer commercially usable 
t echnology i nto a finished product have been established and operated 
s uccessfully . Many of these polic ies are leg it imate , but a large 
number of protectionist pol ic ies used in  the world today both violate 
t he General Agreement on Trade and Tar i ffs and open a country to 
r etal iatory actions by i ts trading par tne rs .  Expans ion of the pol ic ies 
only inc reases the potential for challenges and obj ec tions . 

The recent trend toward large r  and large r trade def ic its has 
r esulted in dramatic intens i f icat ion of demands that the Admini stration 
and Congress take action to prevent the fur the r loss of sales and 
j obs . Unless thi s  trend reverses , i t  appears l i kely that act ion in 
some form will be taken . 

A federal prog ram tha t ass i sts i ndustr ies and f i rms inj ured by 
impor ts to become more competit ive demonstrates concer n  on the one 
hand and concrete measurable action on the othe r .  By ass i s ting trade
inj ured f i rms and industr ies to assess streng ths and weaknesses and to 
identify problems, such a prog ram can have substantial impact on the 
economy. I ts recommendat ions can induce f i rms and industr ies to change 
mar kets or produc ts ,  improve product des igns , reduce product costs , and 
improve qual i ty and delivery . Whi le the cur rent Depar tment of Comme rce 
Trade Adj ustment Ass i stance prog ram is too small to c reate a widespread 
impact , i t  has provided such ass istance to a numbe r of clients. The 
mechanisms that have been put in place by th i s  prog ram have g reat 
potential to reverse the trend toward lost jobs and sales , were 
Cong ress and the Admin i s trat ion to dec ide to expand i t .  

NOTES 

1 .  Economic Ind icators,  August 1985 , (Washing ton , D . C . : Gove rnment 
Pr inting Off ice , Decembe r 1984 ) , p. 3 5 .  

2 .  Pres ident ' s  Commiss ion on Industr ial Competitiveness ,  Global 
Competit ion : The New Real i t y  (Washing ton , D . C . : U . S .  Government 
Printing Off ice , 19 8 5 ) , Vol . I I ,  p. 3 5 . 

3 .  Ibid . , p. 14 . 

4 . National Academy of Engineer ing /National Research Counc i l ,  
The Competi t ive Status of the u.s. Pharmaceutical Industr y 
(Washington , D . C . : National Academy Press, 19 8 3 ) , p .  5 0 . 

s. Be la Gold , •Technolog ical and Other De terminants of the 
International Competi tivenes s  of u.s. Industr ies , •  Insti tute of 
Electr ical and Electronic Eng inee rs Transactions on Eng i neer ing 
Management , May 1983 . 
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6 .  For example, accord ing to Research and Development in Jndustr y 
(National Sci ence Foundation , 1983), f rom 1972 to 1980, the textile 
and appar el industry ' s  annual investments in R&D we r e  0 . 4  percent 
of net sales • .  Dur i ng that same per iod, the ca.parable figur es wer e 
6 . 8 percent for the electronic components industry and 8 . 1  percent 
for communicat ions equi pment . 

7 .  See , e . g . , J . J. Ser van-Schreibe r ,  Th e  Amer ican Challenge ( Hew 
Yor k :  Atheneum Press, 1968 ) . 

8 .  See , e . g . ,  I nternational Co!petiti veness In Electronics 
(Washington , D . C . : u.s. Cong ress , Off ice of Technology Assessment, 

November 198 3 ) , p.  1 7 0 .  

9. See , e . g . , National Academy of Eng inee r ing /National Research 
Counc i l ,  The Competi tive Status of the u.s. Electr onics Industry 
(Washing ton , D . C . : National Academy Press , 1984 ) , p .  3a 

•Japan ' s  cur rent success in electronics lies in the careful 
selection and purchase of foreign technology , the speed and 
extent of i ts adoption, and the abi l i ty to refine purchased 
technology . •  
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2 THE ROLE OF MANUFACTURING TECHNOLOGY IN IMPROVING THE 
FINANCIAL HEALTH OF A TRADE-INJURED FIRM OR INDUSTRY 

Successful upg rading of a f i rm ' s manufactur ing technology i s  a 
three-stage process : (1 ) diagnos i s  of the f i rm ' s  problems , which wi l l  
su ggest the poss ible role o f  manufactur ing technology in the solut ion : 
(2) select ion of the appropr iate type and level of technology : and 
(3 ) implementation of the technology accord ing to short- and long-range 
strateg ic plans . Thi s  chapter provides a framework for use by Trade 
Adj ustment Ass istance Centers or othe r s  in assist ing f irms in many 
industr ies . I t  treats manufacturing technology in the context of a 
f i rm ' s  business s trategy . 

DIAGNOSI S: ARE MANUFACTURING TECHNOLOGY UPGRADES NEEDED? 

Determining whethe r manu fac tu r ing technology i s  an appropr iate 
element in a f i rm ' s  t rade adj ustment strategy requ ires an understanding 
of why that f i rm i s  in trouble . Chapter 1 ident i f ied fou r factor s from 
a g lobal viewpoint--product des ign advantages , production cost advan
tages , mar keting super ior i ty ,  and governmental a ids and rest r ictions-
that can g ive imports a compet it ive advantage . These a re mani fested 
in four pr oduct character istics of interest to the customer . Although 
se lling pr ice is frequently the most vis ible reason for the purchase of 
impor ts , product qua l i ty ,  pr oduct featu res , and delive ry t ime are also 
important . All four produc t characte r i s t ics--pr ice , quality , featu res , 
and delivery--are affected by both manufactur ing technology and othe r 
factor s .  

We suggest two alternative approaches to d i agnos ing whether a 
def ic iency in  manufacturing technology i s  a major cause of a f i rm ' s 
present problems . The f i r st approach i s  to compare the c l ient company 
to a g roup of wel l-run , successful compan ies of comparable size , though 
not necessar ily in  the same industry . The second approach i s  to 
analyze f rom wi thin  the f i rm why the business i s  in trouble . The two 
approaches are not mutually exclusive , and e i the r approach should point 
out major oppor tun i t ies to solve compet i tive problems .  

11 
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Diagnos i s  Through Compar i son With Like F i rma 

The f i rst approach to d i agnos i s  is based on the r ecognit ion that 
successful companies have s imilar charac ter istics in many areas . 
Examples that cut ac ross industr ies include well-documented quality 
control procedures J the keeping of accurate , up-to-date record s of 
inventor iesJ a knowledge of product costs on a timely basis J and 
procedures for identi fying custome r wants and needs . Accord ing to data 
gathe red and analyzed by the PIMS (Prof i t  Impact of Mar ket Strategy ) 
prog ram ,  compan ies that ach ieved a large percentage of the i r  potential 
g rowth had two th ings in  common relat ive to othe r companies . They were 
more agg ressive at marketing and they invested more in  new plant 
capac ity ,  relative to the g rowth of the i r  mar kets . l 

By reviewing the condition of these and other key areas , one can 
identify weak spots and develop a list  of cor rect ive ac tions . Such an 
approach assumes the ex i stence of a comprehens ive list  of the 
procedures , pol ic ies , and processes found in the healthier companies . 
Wi th such a list , the d i agnostic process can be fa i r ly rapid and can 
become the bas i s  for the trade adj ustment strategy . 

Two industries that already compi le comparative data for the i r  
membe r f i rms are food mar keting and footwear .  The i r  procedures could 
be models for other industr ies . 

For many years  the Nat ional Ame r ican Wholesale Grocer s  Associat ion 
(NANGA) has maintained stat i stics on warehousing operations , broken 

down by s i ze of f i rm and by type of ope rat ion (e . g . , delive ry , 
stack ing , sweeping ) .  Indeed , the data col lect ion effor t has been 
computer i zed s i nce 1969 . Data are supplied by individual f i rms , wh ich 
are given secret identif ication numbers . The comparative figures , 
includ ing the ident i f icat ion numbe r s , are then compiled in an annual 
report that enables each f i rm to determine exactly whe re i t  stands 
vi s-a-vi s  the industry average and the industry best practice . An 
annual symposium enables par tic ipants to catch up on the most 
up-to-date techniques in warehousing . Th is  reporting system , wh ich 
continues to thi s  day , is one of the factors behind the h igh level of 
au tomation in the food warehousing business . An add itional effort i s  
now attempt ing to apply the same concept to delivery operations . 

The Footwear Industr ies of Amer ica (PIA) i s  in the middle of a 
multi-year prog ram of trade adj ustment , the f i r st phase of which was 
suppor ted by the Off ice of Trade Adj ustment As sistance (OTAA) . The 
trade adj ustment strategy aims to implement advanced manufactur ing 
technolog ies on a wider scale in the industry and to push the state of 
the art wi th regard to selected technolog ies . 

Phase One , wh ich has been completed , accompl ished three tasksa 
(1 ) identi f ied 54 separate operations in  footwear manufacture , 
(2 ) classif ied technology in  each operat ion as low , average , or 
advanced , and assessed the degree of d i ffusion of advanced technolog ies 
in  the industry, and (3 ) developed a formula for identifying which 
operations could yield the mos t benefits to the industry if they were 
automated . 

Phase Two, a imed at broad utilization of ex isting technology , wil l  
take a s imilar ly organi zed approach . Ind ividual plants will be g iven a 
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•plant aud it• to determine the degree of technolog ical development in 
the plant . The PIA has publ ished data ind icating the deg ree of cost 
savings to be expected through the adopt ion of more advanced technolo
g ies , and f irms are be ing encou raged to use the plant aud i t  and cost 
savings data as measures of the deg ree to wh ich they need to install 
more advanced systems to remain competitive . 

Phase Th ree will be aimed at f i ll ing the gaps in technology 
ident i f ied in Phase One . The PIA ' s president hopes to interest 
universi ties , foundat ions , and f i rms in car rying out bas ic and applied 
research on the e ight pr ior i t ies that the Phase One report identi f ied .  

The NAWGA and the FIA prog rams are models of the use o f  comparat ive 
cost and other data to assess the extent of need for technolog ical 
upg rades . The warehousing effort is particula r ly e ffect ive because i t  
is  continuing and c umulative : some f i rms develop data every four 
weeks , all f i rms know exactly where they stand , and the effort can be 
used as a vehic le for d i f fusing new technolog ies qu ickly .  

Diagnosi s  Through Examinat ion of 
Fou r Possible Problem Areas Within  the F i rm 

The second approach to diagnosi s , an analys i s  of the speci f ic 
trade-inj ured bus iness , requ i res a more deta iled look at the troubled 
f i rm but les s  access to informat ion from othe r f i rms . Because the 
process of accomplishing thi s  analysi s  i s  s imi lar ac ross a var iety of 
f i rms and industr ies , the committee developed procedures in g reate r 
de ta i l  for thi s  approach . 

A review of documentation on assi sted fi rms i nd icates that problems 
within a f i rm can be d ivided into four general  areas--management ,  
mar keting , product development ,  and manufactur ing process . The 
respons ibi l i t ies of these areas , and possible competit ive problems 
re lated to each , are presented be low. 

First , cor porate management supports and governs all three of the 
othe r areas . I t  has respons ibi l i ty for establ ishing a miss ion for the 
business and for allocating human and capital resources . Management 
also has the responsibility for providing suppor t of per sonnel , data 
processing (where it ex ists ) , and legal , financial , and othe r 
funct ional areas . 

No amount of resou rces , including those applied to the 
manufactur ing process , wi l l  make a f i rm successful i f  i t  does not have 
a pe rceptive business strategy and a management that has the abi l i ty 
and author i ty to make dec is ions and see that they are implemented 
qu ick ly .  Management comes in  all forms and styles , and no one form can 
guarantee success .  In a small enterpr i se , cor porate management may be 
a sing le per son who has many responsibi l ities , such as setting 
cor porate pol ic ies and procedures as wel l  as mar ket ing polic ies and 
prog rams . What i s  requ i red for success i n  any enterpr ise i s  an 
involved management that under stands the business and can respond 
qu ickly to changes in the env i ronment . 

The second of the four general a reas , mar keting , i s  the link 
between the needs of customers and the organi zation ' s  plan to respond 
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to those needs . Trad i t ional mar keting responsibi l i ties include sales , 
se rvice , custome r  relat ions , product di str ibution , and product planning . 

Effective use of new and expanded mar keting techn iques i s  an 
essential element of bus iness today . In today ' s  mar ketplace , companies 
th reatened by imports would do well to look at g lobal mar kets , which 
need not be done only from the base of a home mar ket . It is clear 
from Japanese export- impor t rat ios , for example , that the i r  approach i s  
to des ign and manufacture products for wor ld consumption . 

Two examples i llustrate the importance of ma r keting technology . 
Seve ral year s  ago , a g roup of h igh-level electron ics eng inee r s  (most 
wi th Ph . D . s )  wi thin a large company under took the task of designing a 
spec ial electronic prod uct for use on underground mine veh ic les . 
Although these eng i nee r s  were highly ski lled in cont rol c i rcuits , they 
made no attempt to interac t  wi th the manufactu r ing people who would 
bu i ld the elect ronic cont rol and s imilarly made no e!fort to vis i t  
mines to see such devices at wor k and to under stand the envi ronment . 
Even wor se , the company str ucture d id not provide a means to ensure 
these contacts J no real marketing technology was in place . As a 
resul t ,  the e lectronic device wor ked pe r fectly in the lab but was 
d iffic ult to manufactu re--production costs could ne ve r  become 
compet i t i ve .  Fur the rmore , the device would not pe r form i n  mines--i t  
was not r ug ged enough and had many fai lures . In short , the lac k o f  
communicat ion among the th ree areas of technology led to a bus iness 
d i saste r . 

A s imilar lesson about the important coordinat ing role of mar keting 
technology can be learned from Charles F .  Kette r i ng ' s  technical debu t 
at General Motor s  Corporat ion . From 1919 to 1923  he developed an 
a i r-cooled eng ine , using thin sheets of coppe r around each cyclinde r to 
lowe r the heat transfe r . Compa r ed  with i ts water-cooled competitor s ,  
Kette r ing ' s  •copper-cooled • eng ine we ighed less , d id not f reeze in 
winter , eliminated the need for rad iator and hoses ,  had a s impl i f ied 
design , and attained inc reased powe r and f uel economy. The 
organ i zational al ignment of the proj ect was unusua l ,  howe ve r , and 
contr ibuted to its eventual fai lu re : the research organi zat ion ran the 
proj ect , and the manufacturing divis ion manager s  who we re to produce 
the eng ine had an advisory role only . Wi thout coord inat ion between 
des ign eng ineer s  (who wor ked for Kettering ) and product ion eng ineers , 
no one anticipated that the transition to s uccessful product ion would 
entail  a long process of testing and inc remental adj ustments . Fur the r , 
c r uc ial mar ket factors were over looked : the auto industry i n  1919-19 2 3  
was dominated by Ford ' s mass production , but consumers ' tastes we re 
beg inning to move beyond inexpensive , str ictly uti l i ta r ian 
au tomobi les . In 192 2 ,  standard water-cooled Chevrolets we re selling in 
near record number s J whi le the copper-cooled car  was the s urpr ise h i t  
of the New Yor k Auto show that year , only 750  we re manufactured because 
of intracorporate communicat ion breakdowns , technical malfunct ions , and 
a chanqing mar ket . By s umme r of 1923 all coppe r-cooled cars were 
r ecalled , and the project ceased to be an active conce rn o£ the 
corporation . 2 

The thi rd a rea , product development , translates customers ' needs 
and wants as spec i f ied by mar ket ing into a product concept and then 
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into a produc t .  Thi s  funct ion includes the development and perfection 
of products , research into i nternal product ion technolog ies , deta i l  
des ign , and in some cases , the def inition o f  manufactur ing procedures . 
Th i s  process is  generally per fo r med  once for every product designr i t  
i s  subsequently repeated as a product moves through success ive 
improvements and modi f ications towards matu r i ty .  

I n  successful bus inesses , marketing and prod uct development wor k 
together closely . The finest manufactur ing technology in the wor ld-
one that produces a h i gh quali ty product at low cost-- is  of no value i f  
there i s  no mar ket for the produc t .  Customer s  will not buy products 
that do not meet the i r needs , no matte r how h igh the quality or  how low 
the cost . For example , Japanese manufacturers developed cost-competi
tive , h igh-quality ,  small automobiles at a t ime when most Amer icans 
we re dr iving large veh icles . u.s. custome r s ' subsequent choice of the 
Japanese products was moti vated by a demand for more f uel-effic ient 
vehicles , caused by sudden changes in global ene rgy suppl ies , as well 
as for the quality and lowe r cost of the manufactured product . When 
Ame r ican manufacture r s  recogni zed th i s  and met the customers ' demands , 
Amer ican veh icles regained a portion of the i r  mar ket share .  

Another example o f  aiming a product a t  a mar ket n iche i s  the 
introduct ion by the Chrysler Cor poration of its front-wheel-d r ive 
mini-van in 1984 . Th i s  vehicle was bu ilt  with technology developed in 
the Uni t ed  States , was a h igh-quality veh ic le , but was not necessar i ly 
the lowest pr iced vehic le in the gene r ic van c las s i f icat ion . The 
buying publ ic , however ,  was i mmediately attracted to the utility and 
quality of the van , wh ich resulted in Ch rysler' s capturing a �e ry h igh 
pe rcentage of the small-van mar ket . Vis ion and a compet i t i ve product 
strate gy are fundamental to a successful business , large or small . 

The last area in analyz ing a bus iness ,  manufactur i ng technology , 
deals with the produc tion of the prod uct as spec i f ied by mar keting and 
as quanti fied by product development . The respons ibi l i t ies of 
manufactur ing technology include management of the work force that 
produces the products J procurement of fac i lities and equ ipmentJ 
dete rminat ion o! how to produce the product des ignr acqu isition o! raw 
mate r ials J fabr icat ion , inspection , and testing of parts J subassembly , 
assembly , and sh ippi ng of the prod uct J and management o! inventories 
throughout the production process . In most cases , product ion functions 
are pe r formed repeatedly for the end i tems that are prod uced in any 
fac i l i ty .  

Two sources o !  informat ion should be tapped to find manufactur ing 
weak s pots i n  a bus iness . One approach is  to examine tradit ional 
financ ial or quant i tat i ve indicators J  the second is a factory 
walk-through . Quant i tat i ve ind icators tha t can suggest a need for 
manu facturing technology upgrades before one looks at the actual 
manufactur ing processes include the following : 

1. Di rect manufactur ing costs, exclus ive of administrative and 
selling costs , that result in a produc t !or wh ich there i s  a demand but 
for wh ich price competit ion cannot be met .  

2 .  War ranty costs that are related to product ion processes rathe r 
than the bas ic product des ign . 
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3.  Labor costs ass igned to rewor k and modi f ication that are high 
in compar i son to labor costs assoc iated wi th the i n i t ial production . 
In a modern manufactur ing process there should be li ttle or no rewor k  
effort i f  the process is  within quali ty control tolerances . 

4 .  Repeated machine-down wor k stoppages that can be attr ibuted to 
ant iquated or i ll-maintained shop floor machines . 

5 .  A lack o! flexibi l i ty that results i n  a manufactur ing process 
that resists product des ign changes and is insens i t i ve to customer 
needs . 

The factory walk-through , which can be accomplished in a day or  
less , i s  a c r i tical sou rce of information for the second approach to 
diagnosing a f i rm ' s  problems . I t  is  des igned to evaluate the overall 
condi tion of the fac i l i ty ,  equ ipment, control systems , and management 
of human resources in a manufactur ing company . The detailed 
information to gather on a fac tory walk-through i s  desc r ibed in a 
checklist in an append ix to th is  repor t .  

The checklist approach assumes that the evaluator has expe r ience in 
manufacturing and i s  acc ustomed to see ing factor ies , and that factory 
management is open to diagnosi s  and is  for thcoming with information . 
Du r i ng the factory walk-through , informal d i scussion with senior 
management officials about the overall heal th of bus iness operations 
can be reveal ing . Useful ins ights can be gained by asking how cer tain 
key business ind icators have changed over the past year J are they up , 
down , or unchanged? The evaluator should espec ially ask about& 

• sales volume , 
• prof i t  marg in ( net income ) , 
• number of employees ,  
• inventory s i ze and turnove r  rate , 
• pe rcent of goods returned , and 
• claims against wa r r anties . 

On the walk-through , the evaluator examines the cond i tion of the 
fac i l i ty and offices , the cond it ion of the equi pment , the inventory , 
the effectiveness of the layout ,  and the wor k  effort and atti tude of 
employees .  When summar ized , they should g ive clea r insights into the 
plant ' s  ove rall cond it ion and its ability to compe te . Walk-throughs 
also point out areas for rapid improvement ,  as well as areas that 
requ i re longe r-te rm remed iation .  

CHOOSING THE RIGHT MANUFACTURING TECHNOLOGY 

The next step for incorporating manufactu r ing technology i s  to 
identi fy ,  based on the diagnos is , the types and levels of technology 
that meet a company ' s  short- and long-term needs . Appropriate choices 
at thi s  stage are c r ucial to helping the f i rm keep pace competitively 
wi thout ove r investing and thus exceed ing its financial and human 
resources . 
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Suppliers  are one possible source of information on technolog ies . 
I n  add i t ion , many states have reg ionally o r iented advanc ed 
manufac tu r ing technology progr ams .  These are often located at 
unive r si ties and are a imed at assisting reg ional industr ies . Examples 
include Ohio ' s  Thomas Edison Program ,  composed of six manufac tur ing 
cente r s  that link var ious un ive r s i t ies with reg ional indust ry J 
Pennsylvania ' s  Benjamin Franklin Prog r am ,  wh ich includes the Unive r s ity 
of Pennsylvania , Carneg ie-Mellon , and Lehigh J and the Industrial 
Technology Insti tute in Ann Arbor , Michigan , which--though separate 
from the Unive r s i ty of Michigan-- i s  d i rec ted by a committee that 
includes state and industry representatives as well as the president of 
the unive r s i ty .  Fu r ther, the smalle r  eng i nee r ing or  technical schools 
a re a good source for assistance in applyi ng manufactu r ing technology .  

Three Levels o f  Technolog ical Soph istication 

Manufacturer s  will employ varying deg rees of technolog ical 
sophistication , depend ing on the s i ze of the bu s iness , the complex i ty 
of the product , the processes used to manufacture that product , and the 
leng th of the manufactur ing cyc le .  The continuum o f  technological 
sophisticat ion can be divided into three broad categor ies . Fi r st ,  
advanced , the most sophisticated technology found among competitors i n  
a g iven industry . Second , conventional ,  the accepted level of 
technology that would be found among most competitors ,  both domestic 
and fore ign . Th i rd ,  low , the level of technology used in the past and 
now largely replaced by more advanced technology .  

Figure 2 shows the examples o f  these three technological levels for 
each of the three major technological activities in  a f i rm ,  mar keting 
technology , product technology , and manufactur ing technology .  The 
fou r th major ac tivi ty in a f i rm ,  corporate management , controls and 
d i rects the other three . 

The chart  shou ld not imply a chronological sequence in the 
funct ions as they appear i n  the actual manufactur ing process . On one 
hand , a product cannot be mar keted unt i l  it is producedJ the refore 
mar keting should be in  the column at the r ight , following the 
manufactur ing process . On the other hand , prod uct development cannot 
proceed until  a mar ket need is perce ived J hence mar keting belong s in 
the left column . For th i s  reason , the column head ings are shown as 
three interconnecting boxes ,  so that each of the three major a reas lies 
ad jacent to the other two . 

KEY MANUFACTURING TECHNOLOGIES OF 
INTEREST TO THE TAA PROGRAM 

The major i ty of the clients of the Trade Ad justment Assistance 
pr ogram a re smalle r  companies wi thout sophist icated technology .  
The refore , most adj ustment strateg ies that inc lude manufactur ing 
technolog ies will a im for conventional technologies in the short term 
and advanced technologies in the long te rm. Today ' s  advanced 
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FIGURE 2 The Three Technologies and Levels of Technolog ical 
Sophisticat ion 

Marketing 
Technology 

I 

Advanced 

Overall strategic 
marketing plan 

Close links to product 
and manufacturing 
technology 

Detailed knowledge of 
customers' wants and 
competitors' plans 

Conventional 

Strong sales closely 
linked to basic 
marketing 

Some "intelligence" 
concerning customers 
and competitors 

Basic marketing and 
sales plan 

Some link to product; 
none to manufacturing 

Marketing includes 
sales representa
tives; no corporate 
staff 

No sales plan 
No effort to gather 

intelligence on 
customers or 
competitors 

Product 
Technology 

Advanced 

Newest materials and 
components 

Tied to customer needs 
through marketing 

Designed for 
producibility 

Latest design tools 
(CAD, CAE) 

Conventional 

Sound but limited tools 
for basic engineering 
design 

New designs often aimed 
at catching up 

Little innovation 
Some input from 

marketing; no link to 
manufacturing 

Old designs that lag 
those of competitors 

Poor choice of materi
als and components 

No attEmpt to design 
for ease of maufacture 

No intetest in 
marketing or in 
customer 

Manufacturing 
Technology 

I 

Advanced 

Flexible manufacturing 
systems 

Robotics 
Computer controls 
Manufacturing cells 
Integrated, continuous 

process 
Link to other 2 columns 

Conventional 

Numerical control 
Material requirements 

planning 
Some automation, but with 

batch process & queuing 
Good bill of materials 

and work flow 
Manufacturing viewed as 

island that need not 
link to other 2 columns 

Stand-alone machines, 
with queue at each 

Poor work flow 
Out-of-date drawings and 

bill of materials 
High material waste 
Poor production control 
No interest in others 2 

columns 
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technologies , afte r  all , wi ll be convent ional in 10 or 20 years . In  
general , cl ients of TAACs wi ll have cont inuing d i ff iculty competing if  
they do not use the technolog ies i n  common practice , yet advanced 
technology solut ions will often be beyond the i r  f i nanc ial and 
manager ial abi li ties in the near  term . The ultimate gains in qual i ty 
and f lex ibility ,  and reduct ions in del ive ry time and inventory that 
result f rom computer- integ rated manufactu r i ng can be enormous . 3 

Fur the r ,  despi te a preva i l ing opinion in the Uni ted States that 
automation is appl icable only to larger companies , exper ience in Japan 
sug gests that automation can have rapid payoffs for small companies as 
we ll . 4 Therefore , the benefits of automation and , ult imately , 
compute r integ rat ion should be kept in mind as a goal even for smalle r 
companies . 

As general guidance for selecting appropr iate technologies , thi s  
sec tion descr ibes avai lable and emerging technolog ies for product 
des i gn ,  produc tion , and mar keting . A short  sect ion follows on 
management t rends that respond to the chang ing nature of industr ial 
competition . 

Prod uct Des ign Technology 

The f i r st move in the area of prod uct des ign should be to ensure  
that there are up-to-date and accu rate d rawings , spec i f icat ions , and 
bi lls of mate r ial representing the cu r rent product line . Cur rent 
technology can produce these i tems . 

The next level of improvement , still within the middle or  
conventional leve l ,  is the introduction of compute r-a ided drafting and 
des ign . Such des igns can be more eas i ly changed to take account of 
product var iations in response to user demand : they can provide data 
for mate r ials requ i rements planni ng : and they can ultimately provide 
design data for nume r ical control (NC)  prog ramming , tool and f ixture 
design , and process planning. These paths of data communicat ion can be 
implemented independently ,  in accordance with an overall long-r ange 
plan to ach ieve computer- integ rated manufactu r i ng .  

Compute r-a ided design (CAD ) , e i ther a lone or d i rectly l inked to 
compute r-a ided manufacture (CAD/CAM) , offe rs enormous potential for 
r apid response to customer needs . CAD technology is now read ily 
access ible to most f i rms via low-cost per sonal computer s  and software . 
CAD/CAM systems , as we desc r ibe in the next sec tion , a re not far beh ind . 

Independent of CAD development are opportuni t ies to substitute new 
mater ials for old ( e . g . , composites or plastics instead of metals , 
high-strength low-alloy steels to reduce product we ight and cost , 
ce ramic mater ials to wi thstand h igh tempe ratures with low thermal 
conductivity ) : to change methods of j oining ( e . g . , adhesives instead of 
weld ing or braz ing ) : or to change processes ( e . g . , elec t r ic discharge 
milling for rotary milling c utte r s ) . 

Although new materials are usually thought of in association with 
high-technology applicat ions , they are often bette r choices than 
conventional ma te r ials for familiar prod ucts . The i r  use can no longer 
be cons idered at  the most ad vanced level of technol ogy and therefore 
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out of reach for moat small f i rma . The change to these new mater ials 
or ig inates in the product des ign area or in the inte rface between 
product des ign and production

.
and can enhance both the design and the 

production .  
Whatever the level of technolog ical sophistication , products must 

be designed to be compatible with the process technology being used to 
produce the produc t .  Goods that are designed wi th forethought of the 
k i nd of manufactur ing automat ion to be used i n  the i r  production can be 
produc ed at lower coat and with h igher quality . I f  process technology 
upg rades are being cons idered in the manufactur ing strategy , there is a 
un ique oppor tuni ty to reexamine the product design for ease of 
manufactu re . Typical of the i ssues involved are : 

Hardwa re : 

Fastening : 

Electr ical& : 
Assembly : 

Simplic i ty through mate r ials substitution ( e . g . , 
plastic s )  or  atampinga , to eliminate costly 
machining and casting s .  

· 

Adhesives to replace welding , brazing ,  or solder ing , 
snap fasteners to replace thread ed  joints or  taper 
pins . 
Common feedthrougha . 
Product conf igured so all assembly operations a re 
conducted f rom a single di rection , to elimina te 
manipulating the product and to fac i li tate later 
automated assembly . 

Manu facturing Process Technology 

The minimum improvement in the product ion arena i s  to upg rade the 
physical cond i tion of ex ist ing machine ry .  At th i s  leve l ,  the following 
questions should be considered : 

• Is the machine worn or aged to the point of unacceptable 
output? The least act ion would be rebui ld ing , retrofitting ,  or 
ma intenance . 

• Would a new machine of the same functional type be enough 
improvement to justify the replacement coat? Th is  would have li ttle 
impact on other parts of the design and production depar tment . 

• I s  a new machine of super ior per formance justified--e . g . , an 
automatic lathe in place of a manual lathe? Th i s  could have an impact 
on other par ts of the production department . 

The next level of production improvement i s  the introduction of 
• islands of automation• --e . g . , nume r ically controlled (NC )  machine 
tools , automatic storage and retr ieval systems , mate r ial handling 
conveyors , shop-floor data-collect ion sys tems , continuous process 
pa inti ng or plat ing lines . Pick-and-place robots a re often lower-coa t 
alternatives to manual labor in repetit ive tasks such as palletiz ing 
and machine tend ing . Robots a re easy to pr ogram , and the i r  flexibility 
allows them to be used in several d i fferent applicat ions . Robots also 
have va luable applicat ions in nox ious environments , such as spray 
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painting .  Introduction of such au tomation projec ts will inevi tably 
have an effec t  on other uni ts in the production sequence . For example , 
i t  will have a s ignif icant effec t on production scheduling and control , 
as well as on the quali ty and uni formi ty of the product . 

I n  large companies today , no ialands of automation would be 
i nstalled that have not been planned to fuse ult imately into a 
compute r-integ rated manufactu r i ng system . I n  small companies , such a s  
those served by the TAACs , applicat ion o f  such planni ng may be too 
technical and too costly , par t icula r ly when the company has fundamental 
concer n• about its  survival . For the small companies , computer
integ rated manufactur ing would ini tially be best approached in ties 
among product des ign , manufacturing eng i neer ing, and product ion , 
e f fect ed  by compu te r  networ k s  for information exchange . 

Mar keting Technology 

Mar keting technology i s  a new te rm , parallel to the more fami liar  
concepts o! product des ign technology and manufacturing process 
technology . Mar keting technology goes beyond the convent ional elements 
of mar ket ing--selling , supervising or  mana ging selling , adve r t i s ing ,  
and planning the advertising strategy . I t  i s  not limi ted to dealing 
wi th the wor ld outs ide the ente rpr i se but is  also concerned with the 
functions and the communications wi thin the ente rpr ise . 

The • technolog ical•  approach to mar keting i s  an integ rated f unct ion 
of the whole business , both ins ide and outside . I t  has close links 
with manufacturing ,  product des ign , f inance , and sales . I ts obj ec tive 
i s  to ensure tha t the business responds rapid ly to cur rent and 
potential ma r kets . 

Using informat ion a bout both foreign and domestic c ustomers and 
competitor s ,  mar keting technology forecasts customer and market needs 
and des i res , as well as competitive actions and developments . I t  is 
impor tant to ge t and upgr ade continually the best poss ible intelligence 
because these forecasts a re the bas i s  for dec i s ions that should ensure 
that the r ight prod uct with r ight featu res and del i very schedule is 
made at the righ t cost . Mar ket ing technology assi sts manufactu r ing 
process technology i n  prepa r ing a long-range manufactur ing strategy and 
assists prod uct design technology in preparing a long-range product 
strategy . 

In add it ion , mar ket ing technology works closely with the f inanc ial 
de par tment to define product cos t and product prof i t  or loss all the 
way to the corporate bottom line of prof i t  and loss . I t  must , 
therefore , be involved in making financ ial allocations to products to 
ensure fai rness and accuracy . Fur the r ,  i t  must accept responsibi lity 
for both product pr icing and product prof i tabi l i ty ,  wh ich cannot be 
uncoupled from each othe r .  True advanced marketing technology will 
push manufactur ing to see k new technologies i n  orde r to become more 
cost compet i t i ve and will push product technology to new and bette r  
des igns with improved features/cost ratio .  I t  w i l l  also focus o n  sta ff 
and corporate ove rhead costs that can c reate d i f f iculties in competing 
with impor ted products . 
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The mar keting technology function , therefore , shoul d  include 
degreed eng ineers , preferably those who have had expe r ience in product 
des ign and production . To achieve effective work ing relationships and 
cooperation ,  oth� r funct ions--produc t design technology , production ,  
financ ial , and especially top management--must understand this  concept 
of mar ket ing technology . 

The so-called long-range strateg ic plana that many companies now 
have are merely financ ial plana with sales data included. These plana 
fall into the low or convent ional level of mar ket ing technology . 
Although new products are often include d  in these plana , specific 
long-range product plana are unusual and long- range manufactur ing 
strateg ic plana are even more rare . Such financ ial plana are f ille d 
wi th assumpt ions because the coat data and market pos i t ioning a re rough 
gueaaea . 

One sign ificant trend in advanced mar ket ing technology i a  for 
or ig inal equ ipment manufacturers (OEMa ) and the i r  major suppl ier s to 
pull the i r  small suppliers into the new era of automat ion by the 
purchasing ag reements they require . Some examples are : 

• production of parts d i rectly f rom NC tape provided, not f rom 
drawings , 

• computer-a ided deaiqn and paperless storage of •drawings , •  and 
• qual i�y cont rol baaed on vendor self-ce r t i f ication . 

Management Trends 

Changes in the nature of competitive forces have a strong effect on 
the v iabi lity of small and medium-size d  manufacture r s .  The Un i ted 
S tates ia losing market share to foreign manufac turers in part because 
of lowe r wages and the recent strength of the u.s. dollar . What the 
Un i ted States loses in coat-of-labor penalties , howeve r ,  it can make up 
in quality and in the substitut ion of capi tal for labor in knowledge
intens ive processes . The United States cur rently lags much of the 
industr ialized wor ld ( includ ing some newly indust r i al ized nations)  in 
the use of modern manufactur ing equ ipment . Smalle r  businesses mus t 
keep pace by adopting new product ion automat ion that can provide 
productivity gains and enable more prec i s ion wor k to be performed. 

Off ice automation--often aa s imple aa a pe rsonal computer ( PC )  and 
pr inte r--can enable the automat ic generat ion of billa of mater ial and 
production scheduling ,  and the track ing of or ders  through to sh ipping . 
Product ion ayatema and un its can be designe d  for automated assembly . 
In the years just ahead , automat ion wi ll d isplace more and more manual 
assembly , and thi s  trend will touch small shops and suppliers . OWne r s  
and managers o f  small manufactur ing concerns need not become technical 
expe r ts in computer-related technolog ies , but without some knowledge 
and apprec iation of products and capabili ties of new manufactur ing 
automat ion , the i r  f i rma wi ll cont inue to suffe r . 

A trend for slightly large r companies i a  increased communicat ion 
among all parts of the organ i zation through local- and wide-area 
networks . These provide means for the var ious computer s ,  data bases , 
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machine tools , inventory points , and mater ial handling devices to 
exchange informat ion ,  controls , and reports . Such networ ks lead to 
manufactu r ing flexibil ity and adaptability .  Often , par tial integrat ion 
is possible with s imple , inexpens ive systems involving no more than 
personal computer s .  

Manufacturers i n  the Uni t ed  States today have exhibite d  a def inite 
trend towa r d  produc t spec ialization . General job shops are spec ializ
ing , and manufacturers are nar rowing the i r  product l ines .  I t  i s  
unproduct ive and unprof itable to be • all th ings to all customer s . • 

Another trend is  towar d  lar ge companies ' c reation of preferred 
suppl ier status . The suppl ier who can provide appropr iate quali ty 
control programs , includ ing self-ce r t i f ication , and who can be 
respons ive to delivery demands wi ll have a competit ive edge and a 
stable mar ke t .  He re is  whe re offshore competit ion i s  disadvantaged : 
• j ust-in-time •  (JIT) delivery programs requ ire suppl ier propinquity .  
I t  is  hard to be a JIT suppl ier 5 , 000  miles from one ' s  customer . 

Large suppl iers and OEMs are also insi sting that suppl ie rs have 
well-developed and documented qual ity control progr ams . The trend 
among major manufacturers  i s  away f rom inspect ion of incoming 
mate r ials J as a result , the burden of quality is  on the suppliers . 

The tools of manufacture and the soph istication of technologies 
vary radically with the s ize of the indust ry ,  its customer base , and 
level of domes t ic and fore i gn compet ition wi th in the industry . Table 1 
provides typical characte r i st ics of the k i nds of technologies found in 
fi rms . Although the table i s  not exhaust ive , i t  can serve as a guide 
in assessing whe re a f i rm stands with respect to the leve l of 
technology typical of its industry . 

Small manufactur ing f i rms that a re willing to take the ri sks and 
make the investments needed to become more product ive , and that 
reexamine continuously the nature of the mar kets they are se rving, are 
in  an excellent pos it ion to prospe r in the years ahead . In thi s  
context ,  the key to prospe r i ty l ies in the abi l i ty o f  the f i rm to make 
a ser ious reexaminat ion of i tself and then to take appropr iate ac tion . 

IMPLEMENTI NG NEW MANUFACTURING TECHNOLOGY 

The th i rd , and f inal , stage in assistance to trade- inj ured f i rms i s  
the implementat ion of manufacturing technology and othe r aspects of the 
trade adjustment strategy .  The key to successful implementation-
successful in the sense of enabl ing a f i rm to compete effectively in 
the long term-- i s  a bus iness plan . A bus iness plan has fou r levels : 

• the bas ic bus iness plan , wh ich addresses the company ' s  core 
problem ( s )  and needs , and determines how to implement the plan r 

• the basic manufacturing plan , wh ich contains the manufactur ing 
aspects of the bas ic bus iness plan J 

• the short-range strate gic manufactu r ing plan , wh ich has deta i led 
steps for the next couple of year s J  and 

• the long-range strategic manufacturing plan , wh ich is based on 
the short-range plan and on forecasts of the future . 
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TABLE 1 Cha r ac te r i za t ion of Man u f ac t u r i ng Technolog i e s  

Prod uc t  
De s i g n  

Technology 

Manu f ac tu r ing 

Process 
Techno logy 

Product ion 

Org a n i z a t ion 

Qua l i ty 

P roduct 

Mix 

LEVEL OF MANUFACTURI NG SOPH I STI CATION 

Low 

Ou t-of-d a te pape r  d r aw i ngs 

and b i l l s  of mate r i a l � t r ad i 

t iona l des ign , ma te r i a l s , 

assembly me thods 

Stand-a lone convent ional 

mach i ne s , manually con trolled � 
manual sharpeni ng and se tting 

of mach ines � manual assembly 

Manual tend i ng of convent ional 

mach i ne tools ; manual mate r ial 
hand l i ng ; no forma l inventory 

cont r o l ; poor ly sched u led wor k  

f low ; high scr ap r a te ; 

unknown i nventory turns 

No formal qual i ty con t rol 

prog r am 7  casual inspect ion of 

f i n i shed goods ; manual product 

test i ng 

Va r ies f rom nar row to broad , 

bu t longstand ing products ; 
l i t t le prod uc t  response to 

chang ing custome r needs 

Conven t iona l 

CADr a f t i ng �  a u toma ted s torage 

of d r awi ng s , spec i f icat ions , 

bi lls of ma te r i a l � some use 

of new mate r i a ls 

EDM ,  NC/CNC mach i n i ng �  some 

use of pick-and-place ro
bot ics J a u tomat ion ass i s ted 

manual assembly � advanced 
we ld ing technology 

Batch process i ng w i th good 
wor k  f low ; i s lands of f ixed 
au tomat ion ; prog r ammable 

con t rol le r s ; t rans f e r  l i nes & 
ma te r i a l  hand l i ng conveyo r s ; 

no s t r a tegy for i nventory 
control ; cont rolled sc rappage 7 
shop- f loor data collect ion : 
mode r ate invento ry turns 

For•al qua l i ty control (QC) 
prog r am ;  inspec t ion of work
i n-process � au toma ted p roduct 

testing ; some user feedback 

Tend ing towa rd product and 

•a r k e t  spec i a l i zat ion ; soae 

focu s  on produc t plann ing 

Advanced 

CAD/CAM � i n nova t i ve use 
of subs t i t u t e  ma te r i a l s � 

des igns f reque n t ly r e v i sed 

DNC mach i n i ng �  adapt ive con trol 

of mach i ne too ls � l a se r s  for 
mach i n i ng ,  c u t t i ng ,  heat 

treat ing � robot ics for ma te r ial 
hand l ing and assemb ly 

Flex i ble manufac tu r i ng syst�ms r 

au toma ted g u ided veh i c le s ; 

j u s t- i n- t ime and c u s tome r pull r 

au toma t ic s to r age & r e t r ieval ; 

ba r cod i ng 7 compu te r i zed Mfg . 

Resou rce Planning � MIS � dec ision 
suppo r t ; rapid inventory turns : 
c lose link among p rod uc t  design , 
produc tion ,  and ma r ke t i ng 

QC th rough r ig id s tandard on 

incoming suppl ies and process 

cont rol ; s e l f-ce r t i f icat ion 

for c ustome r s r  au tomated 
produc t test ing for QC and 

process cont rol ; o rgani zed for 
custome r feedbac k 

Highly spec i a l i zed products and 

.a rkets ; fast produc t  develop

men t  cycle : agg ress ive product 
planning w i th ma r k e t i ng 

N 
� 

Copyright © National Academy of Sciences. All rights reserved.

Role of Manufacturing Technology in Trade Adjustment Strategies
http://www.nap.edu/catalog.php?record_id=19225

http://www.nap.edu/catalog.php?record_id=19225


2 5  

The elements o f  each plan a r e  described below . 

The Bas ic Bus iness Plan 

The basic bus iness plan encompasses the other three levels of the 
ove rall bus iness plan and includes the following : 

1 .  The company ' s  objective .  What product ( s )  or service ( s )  is  i t  
aiming a t  what mar ket ( s ) ? 

2 .  The company ' s  core problem ( s ) . In the case of trade adjustment 
assistance , why has the client lost sales volume? Who has captured 
business and why? Usually the pr inc ipal reason is  low price by 
competi tors , although quali ty , custom features , and delivery time also 
enter the picture . 

3 .  A str ategy for improving the company ' s  competitive outlook . To 
develop thi s  strategy , analyze the total product cost , including all 
indi rect costs and all depar tment staff and cor porate ove rhead costs . 
Then analyze product and quality features as seen from customers ' 
eyes . Use these and the factory walk-through as the bas is  for a basic 
manufacturing review and plan , including a shor t-range strateg ic 
manufactur ing plan , using product and mar keting technology as shown in 
Fig ure 2 earlier in this chapter . 

TO implement the bas ic manufactur ing plan,  the company must 
( a )  def ine actions designed to reduce overhead costs , (b) def ine 
ac tions des igned to re duce direct and ind i rect manufactur ing costs , and 
(c )  use the shor t-range manufactur ing strateg ic plan in connect ion with 
product and mar keting technology to reduce product cost and to improve 
quality and customer features as needed. 

The TAAC should encourage cl ient compan ies to establish clear 
indivi dual respons ibi l i t ies for actions to be taken . All act ions 
should have definitive t ime tables with clear complet ion dates . The 
TAAC should follow up at regular intervals to see if the client is 
following the schedule from the act ion plan . In our recommendations 
section we suggest 1 2- and 24-month follow-ups . 

The Basic Manufactur ing Plan 

Many TAACs already have in place systems for advising client firms 
on the c reat ion of manu facturing plans that are s imilar to or more 
deta i led than th i s  bas ic manufactur ing plan . The minimum requirements 
for a manufactur ing plan are as follows : 

1 .  The business needs to have at all times up-to-date and accurate 
drawings (or the i r  automated equ ivalent ) ,  spec i f icat ions , and bills of 
mater ial . 

2 .  A s imple but formal scheduling and order-tracking capabil ity 
should define what is  to be made and when . 
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3 .  The plan needs to include a aater iala planning ayate• . For 
many of the trade- injured f i rma , th is can be a s imple input/output 
plan , e . g . , pounds in  compared to pounds out . When components are 
pu rchased, more detail ia requi red and the system must be more 
sophist icate d. 

4 .  A system ia  needed for quali ty measurement . I t  can be aa 
simple aa scrap repor ts or rework analyses by plant , by department , and 
by operator/machine .  

5 .  There should be a coat tracking system baaed on time 
(wor k-hou rs)  plus aate r i ala plan and quality measurement . 

6 .  Analyses should be made o f  part  numbers usage compared to 
dollar volume relating to the parts . An •ABC analys i s •  lists (A) parts 
used in h i gh quanti ty ,  (B)  med ium-range usage , and (C)  low-range 
usage . Typically , 20 percent of par t  numbers account for 80 percent of 
volume , while 50 percent of part  numbers aay account . for  only 3 pe rcent 
of dollar volume . This  analysis defines wh ich areas y ield the greatest 
benefit  from upgr adea r i t  ia generally not eff icient to invest in a new 
process for a par t  that ia use d only infrequently in the finished 
produc t .  

7 .  Th e  bus iness nee ds to be able to translate mar ket requi reaenta 
(wh ich calla for accurate work from marketing technology) into 
manufactur ing responses • .  Spec i f ically , the bas ic manufacturing plan 
will determine del ivery cyclea r amo�nt of off-the-shelf atock r balance 
among standard product , sliqht modif ications , and spec ial producta r and 
des i red qual i ty level . Do aanufacturing plant capabilities f i t  market 
requ i rements? I f  not , what changes are needed in mach inery and 
processes? 

After the bas ic manufactur ing plan has been completed, the bus iness 
ia in a posi tion to establ ish strateg ic aanufactur ing plana , both sho r t  
range and long r ange . TAACa will probably br ing in outs i de consultants 
to assist in these plana . 

Shor t-Range Strateg ic Manufactur ing Plan 

The following seven areas should be covered in the shor t-range 
manufactur ing plan : 

1 .  The bus iness needs to establ ish a system for accurate 
allocat ion of indirect costa . Most plants recor d di rect coats 
accurately but spread indirect costs baaed on dollar volume . 
Low-volume spec ial products with actual h igh indi rect coats end up with 
apparent lower coat whi le h igh-volume products are penali zed with 
h igher  coats . 

2 .  Machines and equ ipment should be grouped to manufacture parts 
in sequence . Th is approaches , aa nearly aa possible , cont inuous 
process , which el iminates queues , reduces inventory , improves qual i ty , 
and cuts cycle time . The ABC analysis  descr ibed in the bas ic 
manufactur ing plan can be used to identify the important parts that 
will most prof it from being reor ganized in th i s  manner .  
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3 . � product technology staf f should create des igns that 

aax iabe �nal i ty  a110ng parts . Rev pa r ts are often used in designs 

becauae of perceived lower coa t .  A new pa r t w i th  leas mater ial but 

low-volu.e usage usually bas a h igher real cost .  The ca.pany should 

plan to use existing b igh-volu.e parts and make des ign f i t  where 
possible . 

4 .  The �ny should establ i sh a foraal systea to subcontract to 
others work that does not f i t i ta own aanufactu r ing plant or where the 
suppl ier bas a lower coat for the part . Use total part cost f r011 

Paragraph 1 ,  above , to ident i fy in-plant cost . The systea should guard 
against the typical aanufactur ing plant incl ination to aake everything 
and thereby retain control , instead o f  relying on good suppl ier s .  

5 .  Th e  business should be able t o  80d i fy a nd  iaprove i t s  product 

offer ings baaed on careful analyses by mar keting technology staff of 
custa.er needs and des i res ( aa.etimes two d i f ferent things) and 
co.petitive products ( both �atic and offshore ) , with spec ial 
attent ion to �titora that are gaining aarket share . Tbe product 
develop.ent and .anufactur ing staffs should work togethe r closely to 

.eet requi r.-ents and to ensure that the product i s  eas i ly .anufactured 

at lowest total cost . Product des ign staff should look for advanced 

product eng inee r i ng  and for iaproved aate r i als and co.ponents . 

6 .  � aanufactur ing staff should look at 80d i f icationa and 
changes that can be aade in aanufac tur ing processes and in inforaation 
syat- that can reduce coat and iaprove custa.er se rvice . 'lAAC 
manufactur i ng  experts , consultants , unive r s i t ies , and othe r �ies 
are sources for thi s  knowledge . 

7 .  Tbe businesa needs to evaluate carefully i ts aanage.ent of 

bu.an resources , including staff ing levels and tra ining designed to 
iapl.-ent iaprove��enta . 

Long-Range Strategic Manufactu r i ng  Plan 

'lbe basic .anufactu r i ng  plan and the shor t- range strategic 

aanufactu ring plan are useful only i f  the i r  e le.ents a re cons tantly 
reviewed and kept up to date and active . Many cl ients will want to 

stop at th i s  leve l .  These plans , however , can font the foundat ion for 
a long-range str ateg ic .anufactu ring plan , wh ich businesses need in 
order to reaa in co.pet i t ive .  

As f i rJlS progress to .ore d i ffe rent iated product l inea , shorter 
product l i fe cycles , saalle r  product ion lots , and .ore COIIPlex product 
des igns , the infor.at ion hand l ing capabi l i ties of traditional process 
aachi ne ry ,  product ion planning and cont rol systeas , and aanually 

produced des igns do not have suf f ic ient speed or capac i ty .  Caas and 
gear s , paper and pen , and the unaided huaan •ind wi ll need to be 
replaced by •icroprocessor-baaed aach ine cont rols , ca.puter-based 
inforaation systeas , and COIIPtJter-aided des ign , drafting , eng inee r ing , 

and qual i ty  control to provide the aanufactu r ing capabi lity requ i red .  

Paper-based systeas cannot ecotKlllically aanage the data requ i red by 

shor t ,  high-speed runs of ca.plex technology products for aany 
d i f ferent custo.e r s  in an envi ron.ent of constant product innovation . 
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The elements of the long-range strategic manufactur ing plan follow : 

1 .  The bus iness needs a plan to establ ish and •ainta in open and 
intens ive communicat ion and teamwork among marketing technology , 
product . technology , and manufactur ing technology . 

2 .  Mar keting technology should attempt to forecast changes in 
custome r needs and desi res and the result ing probable competitive 
products . I t  should also t ry to forecast what aay happen to customers • 
mar kets . (OTAA can help in forecasting offshore competitive changes by 
us ing l isten ing posts in othe r count r ies . ) 

3. Product technology should attempt to forecast changes and 
advances in mater ials , components , final product technology , and 
product des ign automation . Intell igence about fore ign developments is 
helpful here also . Product technology should plan new des igns based on 
forecasts rrom mar keting technology and on its own forecasts but us ing 
proven technology for product . Informat ion and advice f rom consultants 
and the techn ical commun ity wi ll help product technology staff keep 
abreast of new mate r ials , processes , and technolog ies .  

4 .  Manufactur ing technology should look a t  competitors i n  the 
Un i ted States and elsewhere to ident i fy the best or most useful 
manufactu r ing machinery and processe s .  It should also look at other 
indust r ies and seek advice from consultants and should attempt to 
forecast future process improvement� . 

5 .  Final designs for new products should be integ rated with 
manufactur ing processes to achieve lowest product cost with desi r ed  
quality and features . 

6 .  Investments i n  new products and i n  new machinery and processes 
should reflect the constant changes of the mar ketplace and competi tive 
influences .  The best effor ts at forecasting will often be inaccurate . 
Product des igns , machines , and processes nee d to be kept flexible so 
that future changes and improvements can be made on short cycles . 

7 .  Finally , any change will ult imately need to be fused into the 
lonq-ranqe plan . Like the short-range plan , any long-r ange plan should 
look at human resources issues in add it ion to fac i l ities and 
machine ry .  Staff ing nee ds may change with the introduction of newer 
technolog ies and people must be trained on new equipment in order to 
maximize the machines ' capabilities . 

CONCLUSION 

Manufacturing technology upg rades can improve product ion 
effic iency , product quality , inventory turns , and delivery cycle as 
well as prov i de the oppor tun ity for addit ional product features . A 
firm ' s  inability to compete , the re fore , may be related to weaknesses in 
the manufactur ing process . Often inflexibility in the manufactur ing 
system prevents improvements necessary to meet changes in consumer 
taste . When analysis  dete rmines that manufactur ing technology upg rades 
are needed , a wide range of opt ions is avai lable . The challenge faced 
in applying a solution is  to adopt technology that i s  timely , 
affordable , and ma inta inable after the expe rts leave , and deals 
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squarely with the competitive problem. This is a s i zeable task in a 
well-run,  healthy f i rm.  I t is formidable indeed in a business that i s  
in  trouble . 

· 

NOTES 

1 .  Rober t  D .  Buzzell and Mar k  J .  Chuaai l ,  •Manag ing for Tomor row , • 
Sloan Management Review (Massachusetts Institute of Technology , 
summer 198 5 ) , vol . 26 , no . 4 .  

2 .  Stuart  w .  Lesl ie , Boss Kette r ing (New Yor k : Columbia Unive r s i ty 
Preas , 1983 ) , pp .  123-14 8 .  

3 .  See , for example , Nat ional Research Counc il , Manufactu r ing Stud ies 
Board , Compute r Integrat ion of Enginee r ing Design and Produc t ion 
(Wash ing ton , D . C . : National Academy Press , 1984 ) . 

4 .  Peter P .  Dr ucke r , •Automation Payoffs Are Real , • Wall Street 
Journal , Sept . 20 , 1985 , p. 26 . 
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3 THE TRADE ADJUSTMENT ASSISTANCE PROGRAM AND 
MANUFACTURING TECBNOLOOY 

Th i s  chapte r desc r ibes the oper at ion and activi t ies of the 
Depar tment of Comme rce ' s Trade Adj ustment Ass i stance (TAA) prog r am in 
offer ing assistance with manufactur ing technology . I t  does not provide 
a comprehensive desc r ipt ion of the progr am J  reader s  interested in 
g r eate r deta i l  should request informat ion f rom the Off ice of Trade 
Adj ustment Assistance , Depar tment of Commerce , Room 400 4 , Washing ton , 
D . C .  20230,  202-377- 4 0 3 1 .  

The Trade Adj ustment Assistance prog ram offers assi stance to two 
types of cl ients . ( 1 )  An ind ividual f i rm that demonstrates inj u ry from 
imports , based on cr i te r ia establ ished in the Trade Act of 1974 as 
amended , is  elig i ble for assistance f rom one of the regional Trade 
Adj ustment Assi stance Centers (TAACs ) funded by the Department of 
Commerce . As of December 19 85,  there we re 13 TAACs . TAACs have the 
autho r i ty and the capab i l i ty to implement speci f ic recommended 
innovat ions in process technology in a factory . ( 2 )  When a number of 
f i rms in an industry are ce r t i f ied or a whole industry demonstrates 
inj ury f rom imports , the Off ice of Trade Adj ustment Ass i stance (OTAA) 
in Wash ington can provide assi stance to that industry in such broader 
areas as developing and implementing industrywide product ion , 
mar keting , and technology ass i stance . 

The prog ram has tended to get h igh leverage from its funds . 
Although in many year s  i t  faced unce rtainty as to whether i t  would be 
cont inued , the prog ram ' s  funding for technical ass i stance has been 
relat ively stable f rom year to year ,  as shown in Table 2 .  

The procedures for incorporating manufactur ing technology into a 
t r ade adj ustment strategy , and the impact of that strategy , wi ll d i f fer 
dependi ng on whether that assistance is  d i rected at a f i rm or an 
industry . Because these two types of assistance a re d i fferent , the 
Commi ttee addresses them separately in th i s  chapte r .  

DELIVERY OF ASSISTANCE TO FIRMS 

The Three Phases of Assistance 

F i rms apply ing for t rade adj ustment ass i stance go through a three
step process : ( 1 )  the f i rm submits a pet ition for ce r t i fication 
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TABLE 2 Trade Adj ustment Technical Ass istance 

Pi seal TAACs and D i rect Industry Total 
Year Pi:rm Assistance Ass i stance 

1978 Sl0 , 5 5 3 , ooo  S7 , 123 , o o o  Sl7 , 676 , ooo  
1979 11 , 180 , 000 6 , 567 , 00 0  17 , 74 7 , 000  
1980 10 , 516 , 0 00  6 , 841 , 000 17 , 35 7 , 000  
1981 1 2 , 86 3 , 000  4 , 601 , 000 17 , 464 , 000 
1982 8 , 69 5 , 000 3 , 46 8 , 00 0  12 , 16 3 , 000 
1983 12 , 99 0 , 000 4 , 48 0 , 0 0 0  17 , 470 , 000  

!.!!! 13 , 15 1 , 000 2 , 9 29 , 000 16 , o8o , ooo 
Total S79 , 9 4 8 , ooo  S36 , 009 , ooo  $115 , 9 57 , 00 0  

SOURCE : u.s. Depar tment o f  Commerce , Off ice o f  Trade Adj ustment 
Assistance 

through its reg ional Trade Adj ustment Assistance Center to OTAA r ( 2 ) i f  
the f i rm i s  cer t i fied by OTAA , the TAAC conducts a diagnostic survey 
of the f i rm ' s strengths and weaknesses , wh ich leads to an adj us tment 
strategy r ( 3 )  if the strategy is  accepted by OTAA , it is then 
implemented jointly by the f i rm and the TAAC or consultants . 

Cer ti ficat ion (Step 1 )  

A f irm i s  ce r t i f ied i f  i t  can demonst rate ( 1 )  a decline in sales o r  
production , and ( 2 )  a n  actual o r  threatened decline in employment , 
whi le ( 3 ) imports of s imilar or competing products have inc reased . The 
Depar tment of Comme rce i s  requ i red by law to approve or deny ce r t i f i
cation within 60  days of petit ion acceptance r i t  usually does so within 
30 to 40 days . 

Di agnos i s  and Adj ustment Strategy (Step 2 )  

Ear ly d i agnos i s  o f  a f i rm ' s  strengths and needs i s  essential to 
solving a f i rm ' s  competit ive problems . The d i agnostic survey may be 
the most important se rvice provided by the TAAC , in that it forms the 
bas i s  of any furthe r act ions taken by the f i rm .  In some cases , a f i rm 
chooses not to rece ive further assistance , but to respond to the 
d iagnos is itself .  Bach TAAC has its own method for conduct ing and 
recording the diagnost ic survey . In November 198 4 , the prog ram began a 
pi lot test of the New Eng land TAAC ' s  s impl if ied mini-d i agnostic form as 
a standard for use by all TAACs in  simple cases . 

Copyright © National Academy of Sciences. All rights reserved.

Role of Manufacturing Technology in Trade Adjustment Strategies
http://www.nap.edu/catalog.php?record_id=19225

http://www.nap.edu/catalog.php?record_id=19225


3 2  

Implementation (Step 3 )  

In contrast to the d iagnost ic survey , wh ich can be done by e i ther 
TAAC staff or consultants under contract with the TAAC , the adj ustment 
atrateg� is  usually implemented by consultants unde r the supervision of 
TAAC staf f .  The strategy can include technical ass istance , loans or 
loan guarantees , or both . *  The TAAC may not purchase equ ipment or 
aoftware J howeve r , it may pay for advice in select ing equ ipment and 
computer s  and developing unique software or prototypes . 

Dur ing these three steps , the TAA program provides both ad•inia
trative and substantive services to a cl ient . Administrative help i s  
provided in prepa r i ng the petit ion for cer t i f icat ion . Substantive 
ass i stance is of two types : ( 1 )  the diagnos i s--in step 2--of a ! i rm ' a  
streng ths , weaknesses , and needs , and ( 2 )  assistance-- in step 3--in 
implementing a spec i f ic strategy for improving i ts competitive posture . 
The latter is  more costly and t ime-consuming , but ita success depends 
on having a cor rect d i agnos i s . 

The costs of these services a re shared by the TAAC and the assisted 
f i rm .  Up to three days of assistance in prepar ing the certificat ion 
petit ion are provided f ree . Recent changes in the Trade Act provide 
for helping a f i rm prepare its ce r t i f ication pe t i t ion at no coat share 
even i f  more than 3 days is  requ i red . The f i rm pays 25  pe rcent of the 
cost of conduct ing the diagnost ic review and developing the recovery 
strategy . The shares of the coat of implement ing the adj ustment 
strategy depend on i ta size and the abil i ty of the f i rm to pay a large r 
share . The higher the cos t ,  the larger the percentage borne by the 
cl ient firm.  For proj ects up to $75 , 00 0 , the f i rm pays a minimum of 
25  pe rcent . At the other extreme , f i rms pay a min imum of 7 5  pe rcent of 
the coat of proj ects ove r $115 , 000 . Fi rms with substantial resources 
may be asked to pay more than the minimum charges . 

Organi zat ional Structure of TAACs* * 

Most Trade Adj ustment Ass i stance Centers  have a parent organ i zat ion 
or sponsor . One of the TAACa ' parents i s  aff iliated wi th a state 
government , three with non-prof i t  organi zat ions , and s ix with 
un iversities . In  add i t ion ,  three TAACs are administered by non-prof i t  
organi zat ions set u p  solely for that purpose . I n  general , the TAACa 
aff i l iated with unive r s ities appear to have more techn ically or iented 
staff , wh ile the staff at other TAACs have more emphas i s  on f inanc ial 
and mar keting backgrounds . The use of outs ide consultants does much to 

*In Decembe r 1985 , the Trade Act was amended so that loans are no 
longer offered . 

**Th is sect ion desc r ibes the s i tuation before the December 1985 changes 
to the Trade Act . The organ i zat ional structure i s still in flux as 
th i s  repor t goes to press . 
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even up the services provided by the TAACs , but there are noticeable 
va r iations among TAACs . 

TAAC staff ing has been characte r ized by h igh turnover and vacanc ies 
of more than minimal duration . These have caused d isruptions 
suff ic ient to · have been acknowledged in some of the TAAC annual 
repor ts . The following examples f rom the FY 1984 annual reports of 
var ious TAACs are i llustrative . 

• Southeastern TAAC : Dur ing the f i rst two quar ters of FY 1984 , 
th ree new project managers  were added to the ex isting staff of fou r 
project managers . A vacancy on the outreach staff was unf illed for 
four months . 

• Midwest TAAC : In a professional staff of 1 2 , the re we re three 
vacanc ies ( includ ing the TAAC Di rector ) ,  and an add it ional vacancy was 
expected before the end of FY 1984 . 

• Western TAAC : The average term of employment among profess ional 
staff was two and one half years . 

• Mid-Atlantic TAAC : I ts annual report acknowledged a 
• s igni f icant personnel turnover • • • •  Dur ing the yea r three ( 3 )  
members of the seven member consulting g roup le ft the organizat ion and 
only one ( 1 )  replacement was h i red . These re-h i r ing delays effect ively 
lost f i f teen ( 15 )  man months of consulting t ime . • 

• New England TAAC : I t  also acknowledged • a  fa i r ly h igh deg ree of 
staff turnover , •  though no reasons were c i ted . 

Cl ient Base 

There a re reg ional d i f ferences in the industr ies that form the 
cl ient base of the TAACs . Because of geog raph ic concentration of 
industr ies , the New England TAAC has ass isted a large number of jewelry 
manufacturers , for example , whi le textile manufacturer s are more l ikely 
to be served by the Southeastern TAAC . 

Unti l  1980 , more than half of the cl ient f i rms were f rom the 
apparel and footwear industr ies . The TAACs now serve a more d ive rse 
g roup of industr ies . Table 3 , compi led for the Department of Commerce , 
documents the gene ral shi f t  f rom apparel and textiles toward machinery 
and manufactur i ng .  

With some except ions , f i rms rece iving trade adj ustment assistance 
are small . Most fall in the range of $1 mill ion to $50 mi ll ion in 
annual sales . The ave rage client has $10 million in  sales and fewe r 
than 200 employees .  

By the t ime a f i rm appl ies for trade ad j ustment assi stance , its  
need for that assistance is  urgent and immediate . The d iagnost ic 
survey , coming ear ly in the process , i s  c r i t ical in determining whether 
manufactur ing technology i s  needed by the client and , i f  so , whethe r 
trade adj ustment ass istance i s  likely to be suffic ient to enable the 
f i rm to become and rema in competitive .  

Most TAAC cl ients suffer  from the spec ial problems that face small 
companies . These include : 

Copyright © National Academy of Sciences. All rights reserved.

Role of Manufacturing Technology in Trade Adjustment Strategies
http://www.nap.edu/catalog.php?record_id=19225

http://www.nap.edu/catalog.php?record_id=19225


TABLE 3 Number of F i rms Ce r t i f ied by Major I ndustry G roups 

F i rms Ce r t i f ied F i rms Ce r t i f ied F i rms Ce r t i f ied 

Pr ior to 1/1/82 1/1/8 2 - 12/31/8 2 1/1/83 - 1 2/31/8 3 

No . Pe t . No . Pe t .  No . Pet . 

Appa r e l  3 9 3  31 . 5  5 7  2 5 . 9  71 17 . 5  

Leathe r  19 5 15 . 6  18 8 . 2  2 5  6 . 2  

Tex t i les 101 8 . 1  15 6 . 8  2 7  6 . 7  

Subtotal 689 5 5 . 2  9 0  4 0 . 9  1 2 3  3 0 . 4  

Ag r i . ' Mi ni ng 8 3  6 . 7  7 3 . 2  36 8 . 9  

Lumbe r ' Wood 6 8  5 . 4  14 6 . 4  3 3  8 . 1 

Subtotal 151 1 2 . 1  21 9 . 5 69 17 . 0  

Pr im .  ' Fab . Met .  9 4 7 . 5  26 11 . 8  64 15 . 8  
Mach ine ry 137 11 . 0  37 16 . 8  6 4  1 5 . 8  
Misc .  Mfg . 8 8  7 . 1  24 10 . 9  31 7 . 7  

Subtotal 319 25 . 6  87 39 . 5  159 39 . 3  

Othe r  89 7 . 1  2 2  10 . 0  54 13 . 3  

TOTAL 128 4 100 . 0  2 2 0  100 . 0  4 0 5  100 . 0  

--

NOTES :  The S IC c lass i f icat ions for the above g roupings a re as follows : 

1 .  Appa r el : 2 3  
2 .  Leathe r : 31 

3 .  Tex t i les : 22 

4 .  Ag r icultu re and Min i ng : 01, 0 2 , 09 , 11 , 12 , 14 , 20 
s. Lumbe r and Wood Produc ts :  2 4 ,  25,  26 

6. Pr imary and Fab . Metals : 33 , 3 4  

Ce r t .  Ac t i v i ty 
1/1/8 4  - 10/1/84 

No. Pe t .  

60 16 . 5  
3 2  8 . 8 
10 2 . 7  

10 2 28 . 0  

23 6 . 3  
21 s . a  

4 4  1 2 . 1  

58 1 5 . 9 
86 2 3 . 6 
3 2  8 . 8 

176 4 8 . 4 

4 2  11 . 5  

364 100 . 0  

7 .  Machi ne ry a 3 5 ,  36 
8. Misc . Mfg . a 39 

9. othe r : 2 7 ,  28 , 29 , 
30 , 3 2 ,  3 7 ,  3 8  

SOURCE : Assoc iated Research Analysis Corporat ion , •Listing of Fi rms Ce r t i f ied Unde r the Tr ade Act of 
1974 by the u . s .  Depa r tment of Comme rce as of September 3 0 ,  1984 . •  

w 
.. 
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1 .  In  a small enterpr i se , the few sen ior manager s  may each have 
multiple executive func t ions . Because the senior management of the 
typical cl ient of the TAAC may cons i st of only three or fou r people--or 
fewer--and because ind ividuals may have blind or rusty spots as well as 
br i lliant spots in  the i r  s k i lls reperto i re , non-ach ievement may be hard 
to cor rec t .  Replac ing one of two or three people could be most 
d i ff icult--even if the diagnosi s  suggests that it is necessary for the 
f i rm ' s long-term health . 

2 .  Diagnos i s  from with in the f i rm of technolog ical def icienc ies 
may be d i f f icult if the diagnostician is the person with the bl ind spot 
or the rusty sk i ll J yet the cost of an outs ide consultant to do 
d iagnostics may well be formidable . Solving th i s  problem is  at the 
heart of what the TAAC program accompl i shes . 

3 .  I n  the small enterpr i se ,  the amount of funds ava ilable to 
mod i fy a technology in use , or to introduce a new one , i s  often 
severely l imited . Further , the effor t of chang ing a technology can 
d ive r t  a manager ' s  attent ion from the cont inu i ty of h i s  functions in 
many other par ts of the bus iness ,  with potent ially d i sastrous results . 

Manufactur ing Technology Ass i stance to Fi rms 

Because of the small s i ze and l imi ted resources of mos t cl ients , 
most of the technology offered by TAACs has been fairly basic . The 
typical adj ustment strategy is a imed at mov ing a f i rm f rom a low leve l 
of technology to the level of common pract ice . There have , howeve r ,  
been instances of sophist icated technolog ies included i n  adj ustment 
strateg ies . TAACs have , for example , helped trade- inj ured f i rms to 
int roduce a new process ( e . g . , prec i s ion casting to reduce scrap and 
machining t ime) or a mater ials requ i rements plann ing system . 

The pr inc ipal new technolog ies suggested to TAAC cl ients have been 
in the management informat ion systems (MIS)  f ield .  The bulk of othe r 
recommendations have been for d i l igent appl icat ion of well-known and 
sound pr inc iples of bus iness operat ion . A focus on ma rketing-or iented 
adj ustment strateg ies may appear reasonable cons ider ing the relat ive 
ease and lower capital cost assoc iated wi th wor k ing on rais ing the 
level of mar keting technology compared to upg rad ing manufactur ing 
technology . The problem i s  that following the easier solut ion may miss 
s ign if icant oppor tun i t ies for improvements result ing f rom the 
inte ract ion of upgrades in all areas combined . 

Many TAAC cl ients do not have funds for capi tal i nvestments to 
incorporate such new manufactur ing technolog ies as computer numer ical 
control (CNC )  mach ines or automat ic assembly machines , whereas 
management informat ion systems are not so expensive . Fur thermore , high 
technology machinery is usually high-volume product ion mach inery J i t  
lowers costs and hence pr ices , wh ich may eventually lead to h ighe r 
volume requ i rements . Generally , TAAC cl ients need f i r s t  to acqui re the 
volume to j us t i fy the investment in automat ion . Good management 
systems can help cut costs , and hence lead to the des i red volume of 
bus iness . 
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Use of consultants allows the TAAC access to a wide var iety of 
expe r t i se in d i f ferent technolog ies and varying industr ies . Although 
most TAACs have some staff with eng ineer ing backg rounds , these staff  
function as  gener�lists , who typically recommend f rom among several 
dozen consultants for help on spec i f ic cl ient needs . 

ISSUES IN ASSISTANCE '1'0 FIRMS 

Use of Staff or Consultants 

The counterpart to a f i rm ' s  •make or buy• dec i sion in the 
administration of the TAACs occu r s  in the d istr ibution of the workload 
between staff and consultants . As noted above , the commi ttee found 
some d i f ferences in the or ientat ion of TAAC staff : some TAACs had more 
staff with technical backg rounds than others , wh ich used a h igher 
percentage of f inanc ial/marketing staff . Technical preparations of 
adj ustment proposals , includ ing those recommend ing changes in 
manufacturing technology , were done pr imar i ly by consultants .  

Although the re are rat ionales that suppor t each approach , the 
committee found those for in-house technical staff to be more 
compelling .  One reason for we ighting the s k i lls o f  in-house staff 
towards the financ ial s ide is that f inanc ial i ssues are more s imilar 
from industry to industry than are manu factur ing �echnology issues . At 
the same t ime , however , the advantages of mainta ining an in-house 
expe rtise in manufactur ing technology i nclude an ability ( 1 )  to 
recogni ze when manufactur ing technology can be part  of the solut ion to 
a f i rm ' s  problems , ( 2 )  to choose wisely among consultants , and ( 3 )  to 
br ing an independent j udgment to a consultant ' s  analys i s  and 
recommendations . 

The committee found that • shar ing •  staff w i th manufactur ing 
expe r t i se in par t icular technolog ies among the d i f ferent TAACs would be 
valuable , i f  the adminis trat ion of such a system could be worked out . 
Thus , the Southeastern TAAC might ma inta in an in-house expert ise in 
texti le manufactur ing technology , and the New England TAAC in footwear 
technology , for use by othe r TAACs on a reimbursable basis  wheneve r the 
need might ar i se .  The unresolved issue of informat ion sha r ing ( see 
below) prevented the committee f rom making a def initive j udgment on how 
effective such an approach might be in pract ice . 

Shar ing of Manufactur ing Technology Information Among TAACs 

Each TAAC approaches manufactur ing technology assistance 
independently ( as i t  does all types of assi stance ) . Manufactur ing 
technology solutions are rarely d i scussed , shared , or t ransmi tted f rom 
TAAC to TAAC . While a few TAACs have the i r  own resources for 
manufactur ing technology , other TAACs we re not par t  of that network of 
i nformat ion . The annual gathe r i ng s  of TAAC d i rectors tend to add ress 
TAAC management quest ions , not the technical substance of the a id g iven .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

R o l e  o f  M a n u f a c t u r i n g  T e c h n o l o g y  i n  T r a d e  A d j u s t m e n t  S t r a t e g i e s
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 2 2 5
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In contrast , the Committee found instances of industrywide 
assi stance g iven by OTAA proving useful to TAACs in ass isting f i rms . 
I n  the Mid-Atlantic TAAC , for example , the OTAA report of assistance to 
the glass industry provided a product idea that formed the basi s  of a 
successful f i rm  adj ustment strategy . 

Measures of TAAC Pe rformance 

TAAC d i rectors perceive that they are evaluated accord ing to the 
number and d iversity of cl ients served , not the long-lasting effects of 
adj ustment strateg ies . TAACs are unable to spend much t ime or impose 
reporting requi rements to follow up past cl ients and , the refore , have 
only sporad ic information on wh ich strateg ies have had a last ing effect 
and which have not . Wh i le the TAACs should ass ist as many f i rms as 
possible , the committee notes that stay ing competit ive in today ' s  
mar kets , whether through the implementat ion of advanced manufactur ing 
technolog ies or the uti li zation of mar ket niches , i s  usually a 
long-term process . Bus iness plans and manufactur ing strateg ies must be 
continually updated . An adj ustment proposal that a ims to offer 
pe rmanent relief from import competition should also contain some 
long-term assessment mechanism .  Th i s  might take the form of percent of 
cl ients in business 12 and 24  months afte r  rece iving ass istance . 
Per formance measu res could also take into consideration increases in 
sales and employment of ass isted f i rms . 

DELIVERY OF ASSISTANCE TO INDUSTRIES 

The Off ice of Trade Ad j ustment Ass istance j udges that an industry 
has been inj ured by imports i f : ( 1 )  a s ignif icant numbe r of fi rms i n  
the i ndustry have been cer t i f ied for trade adj ustment ass istance , 
( 2 ) employment and u . s . mar ket share have fallen and imports have 
increased , or ( 3 )  federal trade act ions such as countervailing duties 
or ant i-dumping measures have been taken . Under OTAA guidelines , 
assistance to i ndustr ies should emphas i ze pract ical results that f i rms 
can implement in the near term that g ive h igh leve rage to the OTAA 
funds . 

Wh i le f i rms ass isted by TAACs are known as •clients , •  assisted 
industry g roups are called •cooperator s , •  reflect ing the partnership 
between government and industry in developing and car rying out the 
adj ustment strateg ies . To date , the re have been approximately 5 0  
industry ass istance proj ects to approx imately 4 0  industr ies . Of these 
proj ects , one-four th to one-th i rd have been a imed at manufactur ing 
technology upgrades . 

Many industr ies qualifying for trade ad j ustment ass i stance do not 
employ manufactur ing technology that can be equally ut i l i zed by all 
f i rms wi th in the industry regardless of s i ze .  I f. th is i s  t r ue ,  the 
character of assistance with respect to manufactur ing that is offered 
on an industry bas i s  will differ  markedly from that which i s  provided 
to ind ividual fi rms . In  all cases , the real test of  the relevance of a 
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trade adj ustment strategy i s  at the practical level o f  the individual 
ente rpr i se .  

ISSUES I N  ASSISTANCE TO INDUSTRIES 

Strateg ies to Di ffuse Informat ion Among Fi rms in an Industry 

When ass i stance is g iven to industr ies , network ing is fundamental 
to the j us t i f icat ion of the assistance . Shar ing of information is a 
leg i t imate cond i t ion for rece ipt of federal assistance . Manufactur ing 
solutions that ass i s t  a f i rm should be conveyed to other f i rms in the 
same threatened industry , manufactur ing approaches and techniques that 
an industry assoc iation or othe r industry group f i nds promising should 
be made known throughout the industry--even to f i rms that may not 
formally be par ty to • industry• act ions and prog rams . Moreover , unless 
manufactur ing technology advances are made known in a t imely way ac ross 
a broad front with i n  an industry , cer tain f i rms may be g iven unfa i r  
advantage ove r othe r s  i n  the competit ive mar ketplace . The purpose of 
trade adj ustment assi stance is to ass ist f i rms and industr ies in 
compet ing aga inst imports , not to use federal funds to penalize 
st ronger f i rms by assisting only weaker f i rma . 

Repl icated use of successful manufactur ing solutions will increase 
the leverage of the Department of Commerce ' s  resources devoted to trade 
ad j ustment ass i stance . Not only is th i s  h ighly des i rable , but i t  
should be one o f  the tests o f  the management o f  the Trade Ad j ustment 
Ass i stance prog ram at both the nat ional and reg ional levels . 

For informat ion d isseminated through the Trade Ad j ustment 
Ass istance prog ram beyond a g iven f i rm ,  the i ssue of the propr ietary 
nature of the mater ial may a r i se .  I f  federal funds are employed to 
achieve a g iven solution ,  even part icula r i zed to a g iven plant , what i s  
learned i n  the effort must be freely avai lable to all who have the 
potent ial for using i t  in the furtherance of the i r  own end s .  Those 
that OTAA personnel seek to help should be advised that one of the 
cond i t ions of accepting such ass istance i s  that the outcomes will be 
made known broadly and freely . 

Industry Coope rators--Who Should Be Getting Aid? 

The large major i ty of industry recipients of trade adj ustment 
assistance are t rade assoc iations . The concept of trade assoc iation i s  
so broad a s  to range from those represent ing fa i r ly l imited sectors ,  
such as the Work Glove Manufacture rs Assoc iation ,  to those with such 
d iver se membership as the Amer ican Electronics Assoc iat ion .  The matte r 
i s  fur ther compl icated by such c i rcumstances as the membersh ip of 
Yamazak i ,  a Japanese mach ine tool bu ilder with a plant in Kentucky , in 
the National Mach ine Tool Bui lde rs Assoc iation . 

The trade assoc iat ions that are the most attrac tive cooperator s  in 
trade adj ustment ass istance are those that represent a ve ry large 
proportion--ideally all--of an industry ' s  constituents . The more 
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regular and effective the communicat ion channels between the trade 
assoc iation and its membership,  the better a cand idate for cooperative 
activities i t  is . The size , scope , and administration of a trade 
associat ion ought to be cons idered in determining how appropr iate it i s  
to make a n  award t o  the assoc iation . 

No implicat ion should be drawn , howeve r ,  that lack of a trade 
assoc iation that qual i f ies to serve as a conduit  or coope rating ent ity 
in a TAA project makes a g iven industry inappropr iate for assi stance . 
In fact , an industry ' s  weakness and need for assistance may partially 
be reflected by the lack of healthy trade assoc iat ions serving the 
industry . 

Where trade assoc iations are lack ing , perhaps trade adj ustment 
ass istance can incorporate the establishment of industrywide mechan isms 
to support the development of relevant and needed technology and then 
to catalyze its d isseminat ion quickly and thoroughly . Among the 
aggregation points that have proved successful in the past are 
universities that have spec ial capabi l i t ies with regard to spec i f ic 
industr ies . 

An Ear ly Warning System for Cooperating Industr ies 

Now that more industr ies want assistance than can be helped , the 
trade adj ustment ass i stance program faces impor tant choices about how 
to use i ts l imi ted resources .  As Table 2 showed , the TAA prog ram i s  
not large by federal standards and i s  not i n  a pos i t ion to solve 
long-stand ing ,  deeply entrenched problems . I t  could see greate r 
results from a small investment ear lier in  the process of respond ing to 
trade inj ury , espec ially i f  matched by investments from industry . 

I t  is  not now within  the prog ram ' s  cha rter  to provide early 
warning s  to sectors of industry facing impend ing major inc reases in 
imports J however ,  that could be a valuable extens ion of the prog ram. 
Such mechani sms could change the nature of trade adj ustment ass i stance . 
By catching industr ies before the i r  need for assistance is  urgen t ,  OTAA 
would be able to stretch its resources further . 

Ear ly warning mechanisms i nevi tably involve th reat ident i fication 
and analys is . In the present context ,  th i s  requ i res t imely informat ion 
about developments in othe r nat ions . The Depar tments of Commerce and 
State should have the capab i l i ty to provide th i s  informat ion about 
numerous indust r ies in appropr iate nations . The ea r ly wa rning 
mechani sm could request the informat ion i t requi res for analys i s .  

When or ig inal equ ipment manufacturers (OEMs ) i n  th i s  country beg in 
to lose mar ket pos i t ion to fore ign OEMs , that i s  usually a s ign or 
trouble for the i r  customer s  as well . When fore ign OEMs are supply ing a 
large por t ion of equipment to u.s. compan ies , then much of the 
innovat ion in new equ ipment for manufactur ing and in new processes i s  
also occur r ing outs ide the Un i ted States . As a result , fi rms outside 
the Uni ted States have earl ier access to those innovat ions , and u.s. 
f i rms may lag the i r  fore ign competitors in technology by as much as two 
years . The Off ice of Trade Ad j ustment Ass istance might use balance-of
trade stat istics for OEMs as one ind icator in an early warning system . 
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T imely , accurate , and persuasive information relevant to spec i f ic 
industr ies should be welcomed by the private entrepreneurs that manage 
the ind ividual units of such industr ies . One might argue , in fact , 
that i f  action i s  not taken by businessmen under those cond i t ions , they 
do not deserve to be favored with further expend itures of federal funds 
to amel iorate losses they may suffe r  at the hands of compe t i tors in 
other nations . In any event , an ear ly warning system that focuses on 
manufactur ing technology should be espec ially product ive in terms of 
jobs retained , industr ial g rowth susta ined , and the preservation of 
u . s. industr i al compe t i t iveness in domest ic and world mar kets over the 
long term . 

The Content of Trade Ad j ustment Ass i stance 

Few would c r i t ic i ze strengthening governmental services provid ing 
more prompt and fuller  informat ion about fore ign technological 
developments , economic policies , and governmental pract ices that , 
through the i r  expor ts , a re l i kely to affect u . s . domestic market 
pressures . Addi t ional benefits  would result from expand ing such 
efforts to provide early warnings to spec i f ic sectors of u . s. indust ry 
facing impend ing major inc reases in impor ts . These se rvices all 
clearly benef i t  large g roups of companies . Chapter 2 of thi s  report 
outl ines two approaches to dete rmining whethe r def icienc ies in 
manufactur ing technology are a major cause of a trade-injured f i rm ' s  
present problems . The f i r s t  approach involves compar ing the client 
f i rm to a g roup of well-run successful companies of comparable s i ze .  
Such a compa r ison could help identi fy for the cl ient f i rm those 
procedures , processes , and policies that need immediate attent ion . The 
second approach d i agnoses poss ible weaknesses in i nd ividual 
manufactur ing f i rms relative to the four factors that make fore ign 
goods competi tive .  

An act ive government pol icy i n  pu rsuit o f  international trade 
competitiveness for domestic businesses could conce ivably extend the 
•ear ly warning •  concept for f i rms and industr ies rac ing inc reased 
impor t  competition to incorporate these two approaches .  The result 
would be a deta i led industry-by- industry analysis  of polic ies and 
procedures common to successful manufacturers ,  and of factors beh ind a 
real or probable surge in impor ts . It may we ll be , moreover , that 
industry-by- industry diagnoses could enable TAACs to become more 
e f f ic ient in the d iagnosis of routine cases , and to concentrate mo re on 
a smaller target population of f i rms , i . e . , those for whom the adoption 
of the indust rywide d iagnost ic is not suff ic ient . 
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4 CONCLUSIONS AND RECOMMENDATIONS 

In this  final chapte r ,  the Committee on Manufactu r ing Technology in 
Trade Adj ustment Ass istance presents its  conclus ions about the 
objective s ,  accomplishments , and oppor tunit ies of the technical 
ass i stance activities of the Trade Ad j us tment Assi stance program .  The 
chapter offe r s  spec i f ic recommendations for improv ing the competitive 
health of trade-inj ured compan ies and industr ies by improving the i r  
manufactur ing technology , produc t  technology , and market ing technology . 

The commi ttee sees mult iple obj ectives for the Depar tment of 
Commerce ' s  trade adj us tment assistance . The program should a im to 
improve the competitive health (encompassing cost , product features , 
quali ty , and delivery) of u . s . manufactur ing industr ies and ind ividual 
u.s. manufactur ing compan ies to help them ma inta in and gain market 
share in the u . s . domestic mar ke t ,  and gain mar ket share in the 
wor ldwide market both shor t range ( 1-5 yea r s )  and long range ( 5-15 
year s ) . 

These are wor thwhi le obj ect ives , and the program is  to be commended 
for accompl i shing them in  part .  The prog r am i s  a veh icle for f inancial 
and technical collaborat ion between gove rnment and business but does 
not violate the Gene ral Agreement on Trade and Tar i ffs or provoke 
retaliatory measures by trad ing par tners . The prog ram has spread i ts 
l imited resources to a large numbe r of trade- inj ured compan ies with a 
va r iety of solut ions aimed at shor t-term improvements in  competitive 
status . Trade adj ustment assistance cannot solve all the problems of 
compet i t ion from impor tS J however ,  it  can be an effect ive alte rnative 
or complement to other strateg ies . 

Manufactur ing technology as par t  of a bus iness s trategy must be a 
fundamental pa r t  of the Trade Ad j ustment Assistance program .  As 
fore ign f i rms base the i r  competit ive advantage on new product and 
process technology , the need for u . s . f i rms to upg rade thei r  technology 
becomes more urgent . Even where fore ign f i rms are compet ing on the 
bas is  of lower labor costs , g reate r responsiveness to customer s '  needs , 
or favorable exchange rates , technology of fe r s  u . s . f i rms an 
opportunity to counte r  those advantages . 

Many more f i rms can meet the elig ibi l i ty cr iter i a  for trade 
adj us tment ass istance than the prog ram ,  with its  l imi ted resources , can 
help . Fur ther , the need for ass istance in upg rad ing product and 
process technology and relat ing them to customer need has become 
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g reater than eve r . Our recom.endat ions for meeting these needs are 
organi zed in the following sectiona l 

• bette r  TAAG ass istance to f i rma , 
• �AA changes to improve assistance to f i rms , 
• better OTAA assistance to industr ies , and 
• a large r role for trade adj ustment assistance . 

BBT'l'ER TAAC ASSISTANCE TO FIRMS 

1 .  A basic business plan incorporating a aanufacturing strategic 
plan abould be the basis of all co.pany adj uat.ent strategies . 

A successful trade adj ustment strategy can not only help a f i rm 
solve i ts immed iate problems but also should change the f i r• in such a 
way as to improve its long-term competitive health . The development 
and cont inual updating of a manufacturing strateg ic plan , with help 
from the TAACs , is at the hear t  of th i s  change . While most TAACs do , 
in fact , focus on a bas ic business plan , thi s  step should be an 
expl ic it  part of all strateg ies . 

A business plan that states a f i rm ' s  object ives and identi f ies core 
problema , then diagnoses what needs to be done in the short and long 
term and sets out steps for improving the f i rm ' s compet i tive pos ition ,  
should be the basis  o f  every f i rm adj ustment strategy . For any aanu
factur ing f i rm ,  the hear t  of th i s  business plan must be a s imple , clear 
manufactu r ing plan . Because investments and longe r-range improvements 
in manufactur ing call for definit ive strateg ic plana , i nclud ing product 
and mar ket technology , most manufactur ing companies should have a 
manufacturing strateg ic plan in addition to the basic business plan . 

The steps for TAACs to follow in diagnosing a f i rm ' s needs and 
developing a business plan and manufacturing strategy are set out in 
Chapter 2 of th i s  repor t .  B r iefly ,  they are ( 1 ) to diagnose by a 
factory walk-through or by compar ison with s imilar f i rms , ( 2 )  to choose 
appropr iate technolog ies , and ( 3 )  to implement them accord ing to the 
business strategy . 

Cl ients of TAACs are , in general , small and able to make only 
incremental upgrades of the i r  product and process technology . Moat 
TAAC cl ients have a imed to move one step ahead technolog ically . 
However , sporad ic inc remental improvements wi thout a longer-term 
pe rspective will not encourage the f i rm to keep upgrading technology . 
In assist ing with the development of a strateg ic plan , the TAAC will 
help its clients to c reate a climate in which cont inual change is 
expected and improvement is planned . 

2 .  The Trade Adj ust.ent Assistance prograa should assist 
trade-injured firaa before that inj ury becoaea acute . 

By the t ime moat fi rms become elig ible for trade adj ustment 
ass istance , the i r  needs are immed iate . The f i rma must have 
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demonstrated that impor ts have increased whi le e i ther sales or 
production have decreased and the re i s  an actual or threatened decline 
in employaent .  From a f i rm ' s initial application to the rece ipt of 
assistance in implementing an ad j ustment strategy , up to a year i s  
likely to have passed . As a result of the tendency o f  f i rms to apply 
for trade adj ustment assistance only when the i r  need is acute , the TAA 
prog ram serves pr imar i ly severely troubled f i rms . 

The scope of work for TAACs authorizes them • to ass ist trade
impacted and potentially trade-impacted f i rms • • • •  • Fi rms that are 
relatively healthy but e i ther a re in industr ies beg inning to have trade 
problema or are the strongest f i rms in industr ies already hit  hard by 
fore ign competition can receive assi stance in submitt ing a peti tion .  
Unless they meet the eligibility c r i ter ia , however ,  they will not be 
ce rtified for fur ther ass i stance . We bel ieve that i t  i s  impor tant for 
the long-term health of the u.s. industr ial base to assist  trade
inj ured f i rms that do not yet meet all the elig ibility c r i teria--not 
only in prepar ing a petition , but also in diagnosing the i r  needs and 
implement ing strateg ies--before the i r  need i s  acute . 

Two strateg ies , both of wh ich would requ i re a change in 
leg islation ,  could make i t  poss ible to offer qu ick assistance to f i rms 
that are beg inning to face inj ury from impor ts . First , i f  an industry 
meets the elig ibility c r i ter ia for trade adj ustment assistance , any 
f i rm in that industry should also be cons ide red elig ible for technical 
assistance . Under the prog ram ' s legislat ive mandate , industry ass i s
tance proj ects are intended to be applicable and d i sseminated to all 
f i rms within a trade- inj ured industry . Extend ing this  recommendat ion 
to g ive ind ividual ass istance to any f i rm in a trade- i nj ured industry , 
however , would requ i re new leg islation . A second strategy is  to change 
cr i te r ia for certif icat ion to include early signs of problems , such as 
declining sales ove r a per iod of months ( not necessar i ly lower 
employment ) or a history of the need to reduce pr ices to maintain 
sales , combined wi th an increase in impor ts . 

J .  TAAC• •hould follow up the re•ults o f  client engage.ents 12 
.onths and 24 months after the adjust.ent strategy has been 
imple .. nted . 

The lack of follow-up to adj ustment strateg ies has three ser ious 
consequences :  ( 1 )  TAAC d i rectors perce ive that they are cur rently 
evaluated by the numbe r and d i ve r s i ty of cl ients . In keeping wi th the 
prog ram ' s goal of improving the competitiveness of impor t- inj ured 
f i rms , TAACs should be rewa rded for effective ass istance , which cannot 
be determined without some follow-up . (2) I f  successful strateg ies ar e  
known , they can be transfer red to othe r clients wi th s imi lar 
characte r i s t ics , enabl ing the prog ram to make more effic ient use of its  
resources . ( 3 )  Benefits of the prog ram are cur rently obscured by the 
lack of follow-up J document ing the benefits of trade adj ustment 
assistance should head off the prog ram ' s c r i tics and reduce the 
unce r ta inties that inte r fe re wi th prog ram effic iency . 
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Follow-up can and should be done inexpensively . Each TAAC can 
requi re ita clients , aa a condition of rece iving assistance , to submi t 
a one-page follow-up repor t .  A succinct atateaent of the initial 
problem , the approach , accomplishments from the recomnended strateg ies , 
and any continuing problema should convey the essence of successful 
strateg ies without impos ing burdensome wr i ting requi reaenta . OTAA 
should find a way to recognize and reward TAACa for achieveaenta in 
produc t  and process technology . 

OTAA CHARGES '1'0 IMPROVE ASSISTANCE '1'0 FIRMS 

4 .  The Office of Trade Adjuat.ent Assistance should authorise 

TAACa to carry out reca..endationa 1-3 and should reward th• for doing 
ao .  

Aa •cooperators •  with the Off ice of Trade Adj uat .. nt Assi stance , 
TAACa wi ll do what they are rewarded for . Therefore , OTAA should take 
responsibi lity to see that recommendations 1-3 are car r ied out . 
Spec ifically , OTAA should ( 1) requ i re that a buaineaa plan includ ing a 
manufactur ing plan be the basi s  of eve ry f i rm ' s adj uat .. nt strategy , 
( 2 )  design a one-page form for follow-up and requ i re that TAACa use it 
and send completed forms to OTAA , and ( 3 )  reward the TAACa that 
contr ibute to the long-term competit iveness of a company . 

5 .  OTAA should use poli tical leaders to advise fir.. of their 

eligibility for trade adjuat.ent assistance . 

A f i rm ' s ear ly awareness that i t  faces the threat of increased 
fore ign competition may prompt it to take preventive action soone r . 
Notice that ind ividual companies in an industry are elig ible for trade 
adj ustment assistance (via cor respondence jointly s igned by executive 
and leg i slative branch leaders  and addressed pe r sonally to the chief 
executive officer ) can call attention to the potent ial competitive 
problem and to the government ' s  interest in see ing that the problem is  
overcome . This approach will  make more organizations in need of 
assi stance aware of the prog ram and help to d istr ibute the prograa • a  
resources where needed . 

OTAA should use its list of cur rently or about-to-be trade-injured 
industr ies aa the bas is  for compiling aa exhaustive a list aa possible 
of chief executive officers of f i rms in those industr ies . It can then 
sor t  those naaea by cong ressional d i str ict and provide a suggested 
joint letter  from those Cong ressmen and the Sec retary of Commerce 
explaining the intent of the Trade Adjustment Assistance prog ram and 
the fact that the f i rm might be elig ible for assistance . 
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& .  !be Office of �rade Adjust.ent Assistance should transfer 

infor.ation about practices that are effective for one TAAC to other 
�AACs. 

The commi ttee found on i ts visits to Trade Adj ustment Assistance 
Center s  a number of practices that , i f  transfer red , could raise the 
effectiveness of all TAACs . These practices , pr inc ipally staffing and 
administrative procedures , are recommended for ali TAACs .  They should 
improve the manufactur ing technology ass i stance g iven but not det ract 
from other responsibi l i ties of the TAAC . All TAACs will find that they 
follow some of these practices , and a few follow most of them , but no 
TAAC has all the characte r i stics summar ized as follows : 

a .  Whethe r the most f requent ass istance offe red i s  technolog ical 
or otherwise , each TAAC needs staff with a sol id foundat ion in 
financ ial analysis , sales analysis , and gene ral business . The 
selection of TAAC d i r ector s has very appropriately reflected thi s  
emphasi s J thi s  should continue . 

b .  At least one staff membe r of each TAAC should have the broad 
manufactu r i ng expe r ience necessary to make informed j udgments about the 
cl ients ' needs for technolog ical ass istance and about appropriate 
selections of consultants . An industry reti ree i s  one good 
possibi lity ,  there are obviously others . Th i s  in-house knowledge i s  so 
important that it should be a requ i rement imposed by OTAA. 

c .  The high tu rnover rate of TAAC staff in the past i s  cause for 
conce r n .  Suggestions to inc rease the att ractiveness of TAAC employment 
to people knowledgeable in manufactu r i ng are greater stability in 
fund ing and encouragement of TAAC staff , particularly those wi th 
manufactur ing technology expe r ience , to attend seminars and trade shows 
(where equ ipment and systems are demonstrated ) to keep cur rent wi th 
technolog ical developments that might be helpful to the i r  clients . 
Attendance at semina r s  and trade shows should be included in the TAACs ' 
quar te r ly repor ts , and OTAA should encourage such behavior . Whe re OTAA 
has a choice in locating a TAAC , i t  should conside r that access to 
technolog ical information i s  g reater at un ive r s i ty-based TAACs . 

d .  Each TAAC should take full advantage of opportunities to make 
the ava i labi lity of i ts services known , notwi thstanding the 
proscr iption aga inst advertising for clients . Sources of successful 
•public i ty• include articles and letters to the ed i tor in newspape rs 
and per iodicals , mail ings by cong ressmen and state leg islators ,  and 
presentations at meet ings and colloqu i a .  TAACs a r e  motivated to pursue 
all leg it imate avenues of public i ty in order to increase thei r  case 
loads and income . It only rema ins for OTAA to spread information about 
successful approaches .  

e .  TAACs have ind ividual approaches to the diagnostic survey , 
ranging from detai led forms to general forms to less structured 
approaches .  The use of a deta i led checkl i st of th ing s  to look for that 
relate to a spec ific industry seems to lead to more accurate 
diagnoses . This check list should have the level of detail of the 
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factory walk-through described in the Append ix of thi s  report .  OTAA 
should collect the industry-spec ific diagnostic for.a used by TAACa and 
requ i re that the beat of thoae

·
be used . 

BE'l"l'BR OTAA ASSISTANCE '1'0 INDUSTRIES 

7 .  �AA should assist trade- injured industries to develop 

cc.parative data on tbe coats and state of technology of individual 
-.nufacturing operations. 

The OTAA has a unique ability to work at the level of an ent i re 
industry to help respond to internat ional competitive i ssues . One 
particularly useful act ivity i s  to help fi rms in an industry recognize 
the i r  relat ive posi tion in that industry . 

The footwear and food industry initiatives described in Chapte r 2 
are more broadly applicable . In response to OTAA ' a  request that the 
commi ttee suggest strategies that could have a •major effect on the 
future del ive ry of manufactur ing technology ass istance to industr ies , •  
we recommend that OTAA use the approach of he lping thea collect 
comparative operating costa and manufacturing process standards so that 
member fi rms may ident i fy areas that they need to improve . In 
add ition , we recommend that OTAA play an active role in stimulating 
informat ion exchange throughout the assisted industry . The footwear 
and food warehousing programs were helpful to the i r  respec tive 
industr ies prec i sely because , through these effor ts , inforaat ion on 
manufactur ing process technology could be rapidly transmitted to the 
consti tuent f i rms . 

The effor t to collect these data wi ll requ i re a high deg ree of 
cooperation in the industry , which is li kely to be found only in 
manufacturing industr ies that are ser iously troubled . Nevertheless , 
the concept of cost ing out d i fferent funct ions of the manufactu r i ng 
enterpr ise and aak ing inte r-company ca.par i aons across an ent i re 
industry can be helpful in  stimulat ing fi rma to adopt more efficient 
manufacturing processes . Conducting the surveys and d i sseminating the 
results is  an excellent organizational vehicle for promoting a more 
widespread and swi ft adoption of the state of the a r t .  

a .  �AA should consider expanding ita role to include an early 
warning aechani .. , using data currently available fraa the DepartBent 
of ec-erce . 

Had the f i rms that have received trade adj ustment assistance been 
warned before the i r  foreign competitors gained a strong market share , 
they might have been able to prevent the problem rather than having to 
regain the mar ket sha res they have lost .  Simi lar ly , some fi rma and 
industr ies that appea r healthy now will soon face st rong competitive 
threats from over seas . 

Por example , or iginal equipment manufacturers (OEMa ) can be an 
ear ly ind icator of potent ial problems . When an OEM i s  lost to foreign 
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competit ion , u . s .  industry loses access to the innovation that OEM 
provides . As part of its early warning , OTAA should monitor OBMs 
constantly . 

The Trade Adjustment Assistance prog ram could be a vital force for 
regaining U . S . · ca.petitive strength . With increased fund ing for thi s  
function , the Office o f  Trade Adj ustment Assistance could play a new 
two-part role s ( 1) moni tor inte rnat ional developments , identify 
industr ies li kely to be trade inj ured , and contact the appropr iate 
industry assoc iations J and ( 2 )  offer adj ustment assi stance to those 
contacted industr ies , and fi rms in those industr ies , that are 
interested . 

9 .  � increase the effectiveness of the Trade Adj ustment 
Aasistance prograa, its funding and cont inued existence should be 
.,re certain. 

The uncertainty of continued funding for trade adj ustment 
assistance dur ing the past f ive years has caused program resources to 
be spent other than on ass isting clients . Shutting down TAACs for lack 
of funds , then reopening them when the program ' s fund ing is restored , 
is  not productive use of resources--time as well as money . The prog ram 
lacks political credibi l i ty because of er roneous assumptions that the 
prograa helps only dying companies and that i t  is not doing any good . 
Documenting results (Recommendation 3 )  would ident i fy adj ustment 
strategies worth transfe r r ing and would also clarify the prog ram ' s 
accomplishments . The program has the elements of leg i timate federal 
gove rnaent support to i ndividual u.s. f i rms and industr ies that are 
threatened by fore ign competit ion . 

A LARGER ROLE FOR TRADE ADJUSTMENT ASSISTANCE 

10 . Require a trade adjust.ent strategy as a cond ition for an 
industry to receive trade protection . 

The past use of the Trade Adj ustment Ass i stance Program to 
forestall protectioni st pol icies i s  becoming less feas ible because so 
many industr ies are now threatened by imports . At the t ime of th i s  
wr iting ,  Cong ress i s  cons idering more than 5 0  bi lls that offer 
protection to some segment of u.s. industry . If protect ion becomes the 
wi ll of the nation , the Administration can approach i t  in one of two 
ways : accept protection or requi re that indust r ies institute self-help 
prog rams as the quid pro quo for protect ion . 

Th is  committee strong ly supports the quid pro quo requ irement i f  
protection i s  to be granted . Protectionist policies not only mean 
h igher pr ices for consume r s  but also antagoni ze i nternat ional trading 
partners . These consequences are palatable only i f  they are treated as 
a temporary condition and steps are taken to mit igate the need for them 
in the future . 
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There is  a precedent in  the Trade Adj ustment Assistance prog raa for 
the combination of trade adj ustment assistance with protectionist 
measures . After the International Trade Commission recomnended 
protection for the footwear industry in 1976 , the Car ter Administration 
granted weak protection in combination with a much enlarged trade 
adj ustment ass istance effor t .  Whi le this  approach has not solved all 
the problems of the footwear industry , i t  has caused a number of good 
th ings that would not have happened othe rwise : joint research in the 
industry , several f i rms that have successfully targeted niches , and 
compet it ive pr ices for the consumer . 

I f  the Administrat ion wanted to integ rate i ts response to the 
present demand for protection , the related need for f i rm and industry 
trade adj ustment assistance would be far g reate r  than the present Trade 
Adj ustment Ass istance program can handle .  OTAA has exper ience relevant 
to such a role , but at present it has ne i the r the mandate nor the 
resources to car ry i t  out . It would need to add expe rts in produc t ,  
process , and marketing technology for the industr ies that need 
assi stance . 

The Depar tment of Commerce ' s  Trade Adj ustment Ass i stance prog ram, 
l i ke many other federal prog rams with multiple objectives , has its 
suppor ters and detractors . Trade adj ustment ass i stance , within i ts 
l imi ted mandate , has helped a number of f i rms and indust r ies . Howeve r , 
the potent ial good that could be done i f  the concept were tied to a 
g reater purpose--that is , mitigating the d rawbacks of trade 
protection-- is  much larger . 
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Appendix 
·THE FACTORY WALK-THROUGH 

The factory walk-through , which can be accompli shed in a few hou r s  
with a detailed checkl i st ,  i s  a c r i t ical par t  o f  the second approach to 
diagnos ing a f i rm ' s problems and is des igned to evaluate the overall 
cond ition of the facility ,  equipment , control systems , and management 
of human resources in a manufacturing company . The checklist approach 
assumes that the evalua tor has previous expe r ience in manufacturing and 
is  accustomed to see ing factor ies . In  addition , the evaluator should 
be accompanied by someone who can answer questions . Comments by 
someone familiar wi th the plant are as impor tant as what i s  viewed on a 
factory walk-through . 

The walk-through process evaluates six separate areas . When 
sumaar i zed ,  they should give insights into the plant ' s  overall 
cond ition and i ts abi l i ty to compete . Walk-throughs also point out 
areas for rapid improvement , as well as areas that requi re longe r-term 
remed iat ion . 

The six separate a reas , d i scussed in  detai l  below , are : 

• cond i tion of the fac i l i ty and off ices , 
• mater ial f lows and condition of the equipment , 
• amount , age , and cond ition of inventory , 
• effectiveness of layout ,  
• wo r k  effor t ,  and 
• atti tude of employees .  

CONDITION OF THE FACILITY AND OFFICES 

The evaluator beg ins h i s  observat ions wh ile approaching the plant 
s i te .  If the exter ior is run down , the equ ipment ins ide will likely be 
equally run down . The evaluator should look at : 

a .  Park ing lot ( s ) : Are they conveniently located , with easy access 
to the factory? Are they paved? Are there drainage problems? Row 
good i s  the lighting? 

b. Exter ior g rounds : Are the re weeds , g rassy areas , trash? What 
is the ove rall level of maintenance? 
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Upon entering the bui lding and beginning the tou r , the evaluator 
should look for settleaent cracks ,  cond ition of caulking and paint , 
existence of water stains or broken windows , unrepaired daaage , 
daylight through the roof or obvious leaks ,  and other s igna of 
neglect • .  The evaluator should continue to look for simi lar s igna of 
neglect aa he walks through the plant . 

The evaluation of inte r ior facilities beg ins with the plant ' s  
administrative office . These are some of the areas that should be 
checked : 

a .  General condition :  What i s  the ove rall level of cleanliness and 
maintenance? Check lighting and floor condition . 

b .  Off ice equ ipment : Age , type , and cond i tion of all equipment . 
Does the business have word processors , personal computers , and/or 
main-frame computers? I f  ao , how old are they J what kind are they J and 
what software ia be ing used on them? 

· 

c .  General off ice layout a  Flow ,  orderl iness , deg ree of crowding , 
s i ze , light level . 

The evaluator should then subjectively view the ornateness and 
level of decoration of manager ial offices . Are they out of proportion 
to the s i ze and cur rent per formance of the bus iness? Bow large ia the 
staff compared to the s i ze of the business and plant? As he tours the 
office , the evaluator should be absorbing a general impression of the 
efficiency and work pace . 

MATERIAL FLOWS AND CONDITION OF THE EQUIPMENT 

The factory tour beg ins at the rece iving area , in order to observe 
how mater ial flows through the shop. Star ting at the receiving dock , 
these are some of the items the team should be look ing a t :  

a .  Type and numbe r o f  docks and h ow  they a r e  equ ipped J 
.b.  Types and timeliness of controls on mater ial aa received J 
c .  Type ,  age , and cond ition of mater ial handling devices ( such as 

for klifts ) J 

After checking the dock ,  the evaluator should look at raw mate r ial 
storage areas . Are mater ials , cartons , and accessor ies kept in an 
orde rly fashion? Are they accessible? Bow old are the mater ials? Bow 
is  valuable mater ial stored , rece ived , and managed? What process i s  
used i n  moving mater ial out ( such a s  FIFO) J who has access to the area J 
and how often is  inventory ver i f ied? 

The team should then move into the manufactur ing area , reviewing 
type of production machines being used , the i r  ages , and types of 
controls (manual ,  d ig i tal,  compute r ) . Ca reful attention should be paid 
to the status of maintenance , for example , look ing for oi l leaks ,  
leaking seals , obvious vibrat ion , pulled condu i t ,  frayed hoses , and 
accumulation of chips , d i r t ,  g r ime .  The evaluator should also look for 
signs of creat ivi ty ,  such as un ique f ixturing ,  automatic gauging , 
automatic mater ials handling , or robotics . 
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Are there method and process sheets and quality control plans? Are 
they up to date and i s  plotted information cur rent? What does the 
operator do when something goes out of control? Where does he put 
scrap and rework? Row much rewor k does he get and why? 

The evaluator should look unde r and beh ind the machines . Is there 
a clutter of odds and ends of mater ials , hand tools , broken pieces , 
chips , oi l/grease , scraps of pape r ?  Are there inope rative machines on 
which are stacked miscellaneous conta ine r s , cartons , spare bits of 
mater ial? Are there tote pans or racks of work-in-process that seem to 
be set aside , temporar i ly wa iting for something? Row much work i s  
wai ting a t  work stations? This  evaluation must be repeated for all 
operations in the plant to get an overall impress ion . 

At the end of the factory tour , the team should examine the area 
where scrap is  accumulated to see how i t  is handled , how much there i s ,  
and what is  included . How good the records of scrap are indicates how 
much the company knows about what may be causing problems . 

FINISHED INVENTORY 

The inspect ion then moves to review f ini shed i nventory . The 
evaluator should dete rmine how much i s  there , how i t  got there , how 
long i t  has been there , and how i t  i s  controlled . Row many times has 
inventory turned ove r in the past year and has that number increased or 
decreased from the year before? He may want to review records to see 
how accurate and up-to-date they are J check the cond i tion of items and 
packing cartons J and observe methods of handling and storage . He 
should also determine how far it is from storage to point of sh ipment 
and how finished inventory is transpor ted . 

LAYOUT 

As the evaluator walks through the factory , he should note the 
effectiveness of work place layout .  I s  there a lot of walking , 
stooping , bending ,  or standing on tiptoe? Or do mot ion patte rns seem 
compact ,  well organized , and efficient? Are tools close by or remote? 
Where are raw mate r ials for the next i tems located? Row far away are 
containe rs of fastene r s  or subassembl ies? Whe re i s  the next 
operat ion--three feet away or in the next bu ild ing? For a thorough 
analys i s  of the business ' problems , the team will need to gain an 
overall impression of whethe r the flow and layout have been designed 
for effic ient wor k .  

WORK EFFORT 

Concur rent with the factory tour i s  the evaluat ion of wor k effor t ,  
wh ich i s  designed to answer two questions : 

1 .  What percent of the people one sees are work ing? 
2 .  Of those work ing ,  how hard are they work ing? 
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As the evaluators walk through the plant , they should be look ing 
ahead to estimate the number o� people who appear to be working as a 
percent of the total they see • .  Are groups of people stand ing around 
but break up as they see the evaluation teaa approach? Do individual 
operators appear to be wor k ing ,  or are they stand ing and waiting by a 
conveyor or a machine? What i s  a rough estimate of each operator • •  
percent of time work ing compared to waiting? 

A'l"l'I'l'ODE OP EMPLOYEES 

The final i tem that wi ll be evaluated i s  the atti tude of 
employees.  Whi le thi s  cannot be measured wi th precision , espec ially on 
a brief tour , one can gain insights . Por exaaple , do the manageaent 
staff accompanying the evaluation team call employees by name and apeak 
to them , or do they seem to be stranger s  to the eaplo1eea? Do 
employees g reet the evaluators with a smi le or do they avoid eye 
contact and keep the i r  heads down? Will they apeak when spoken to? 
Bow do they respond to quest ions? Are they able and willing to answe r 
questions about the i r  operation? What comnents do the manage .. nt 
people on the tour make about the employees dur ing the walk-through c 
favorable , unfavorable , or no comments? 

Questions asked of management along the route can y ield revealing 
answers . Bow do you communicate with employees? Are your employees 
knowledgeable about your bus iness and your competitive s ituat ion? Rave 
you asked them for suggestions on how to improve operations? 

Afte r the evaluator has completed the tour and asked any wrap-up 
questions , he should record his impress ions while they are f resh . We 
recommend a structured report in a form that mimics the sequence of the 
walk-through . An arbitrary scale of 1 to 10 can be used to rate the 
var ious areas that were considered and evaluated , with apace available 
for non-quantitat ive comnents as well . The resulting wr i te-up should 
offer a clear , conc ise ins ight into the operation , highlighting what 
the f i rm does well and which areas need improve .. nt . 
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