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Abstract: This report examines the duration and efficiency of new 
product development programs. The objective is to investigate engineering 
trends, and to identify program characteristics that shorten the development 
cycle and/or reduce the resources required to develop new products. We 
chose the automobile industry as the target industry due to the availability of 
information, but our findings can be applied to other products and industries. 
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EXECUTIVE SUMMARY 

This report exami nes the duration and efficiency of new 

product development programs. The automobile industry 

receives the greatest attention·, but the findings apply to 

other products and industries. 

Three information sources were employed: a literature 

search, personal correspondence with various experts, and 

the experience of Hyster Company - - where this author is 

employed . 

A consistent picture emerges of efficient product 

development programs . Their distinguishing characteristics 

i nclude: a project management style of organization 

structure, overlapping of project stages with activit i es 

proceeding in parallel, supplier involvement, and 

application of new engineering technology. Evidence 

suggests that reductions in duration and l abor of almost 50% 

are poss ibl e with this product deve lopment approach . 



I. INTRODUCTION 

This report covers an i nvest igation on the durat ion and 

efficiency of new product development programs. The 

automobile industry receives the greatest attention because 

of the availability of information , and the relative 

economic importance of this i ndustry . The general find ings 

apply to other products and industri es, however . 

The objective was to investigate engineering trends , 

with the hope of identifying program characteristics that 

shorten the development cycle and/or reduce the resources 

required to develop new products . Of part i cular interest 

were reports ( largely unsubstantiated) that produc t 

development cycles were shorter in Japan than in the United 

states or Western Europe. 

Produc t development efficiency is a critical management 

issue. The current business environment is typified by 

intense global competit ion, rapi d technologica l change , and 

high consumer expectations for product quality and value 

(1 ). Corporate survival often hinges on the ability to 

develop new products ~n quick response to changing market 

conditions. 

Th is investigation s panned s ummer and fall terms - 

June 20, to December 9, 1988 -- because of the difficul ty in 

obtaining support inf ormation. The initial goal was to 

uncover the informatio~ by conducting a comprehensive 

l iterature search of books, technical journals, and business 
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peridicals. upon reviewing the published material, it 

became apparent that this information lacked depth, and was 

of limited value. Product development work is conducted in 

the privat e sec t or . Results are typically con fidential for 

competitve r easons. 

In September of 1988, Dr. Kocauglu suggested an 

alternate source of information. He suggested I correspond 

with various scholars and researchers with first hand 

experience in the private sector . Results of that 

correspondence greatly exceeded expectations. Responses 

were received from a professor and an engineering director 

in Japan, f r om a researcher at the Nat i onal Science 

Foundat i on , and from college prof essors and an auto 

executive i n t he united States. Dr. Kim Clark from the 

Harvard Business School was particularly helpful. He sent 

four draft working papers as part of an ongoing study of 

product development in the world automobile industry. 

copies of the draft reports and all other correspondence are 

included i n t he Appendix behind tabs 1-5 . 

In general, results of t he correspondence were at l east 

as informat i ve as the literature search . Therefore, they 

receive equal emphasis in this repor t . 

This author is currently employed as a product planning 

manager for Hyster Company, where I am involved with the 

planning and development of new products . This 

investigation has immediate relevance to my work . Hyster is 

a multi-nationa l organization that engineers, manufactures, 
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and markets heavy industrial equipment. Products include 

materials handling machinery, highway compaction equipment, 

and industrial trailers. Fork lift trucks account for the 

bulk o f annual sales. Hyster has made noteworthy progress 

in reducing the new product development cycle . That 

progress is briefly reviewed in one section of this report. 

The overall aim of this report is to provide a concise 

summary and synthesis of the literature search, 

correspondence, and Hyster experience . From those results, 

conclusions are reached which form a more complete picture 

of new product development. 

A bibliography of cited material is found at the end of 

the report . Numbers found in parenthesis designate specif ic 

references in t he bibliography. 
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II . LITERATURE SEARCH 

New product development act ivities are generally 

considered i mportant by management, thus t here is a lot of 

published informat i on on the subject . Upon screening 

abstracts and card index files, a total of 57 articles and 9 

books were reviewed . The result s were somewha t 

disappointing. One reference noted "In s pite of t he 

importance o f new products, management can find little help 

from the traditional literature in the formulat i on of a new 

product strategy" (2). Most of the material was not 

comprehensive, and l acked compell ing evidence . I t often 

amounted to generic suggestions on how to i mprove one facet 

of the development process. Two notable exceptions were a 

book titled New Products Management by Crawford (3), and the 

quarterly Journal of Product I nnovation Management . 

Key literat ure findings are discussed bel ow . The 

results are divi ded i nto the categories of A) background, B) 

organization s tructure, C) engineering, D) manufacturing, E) 

purchasing, and F) marketing. 

A. Background 

An article in the Wall Street Journal was typi cal of 

many reports comparing Japanese and American product 

development programs . "The big t hree auto maker s, for 

instance, all recently formed task teams to cut ponderously 

bureaucratic development cyc l es that have swollen to nearly 
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five years. The Japanese, by conparison, can design and 

build a new car in a little over 31 years" (4). This was an 

intriguing observation, but it was unsubstantiated, and did 

not give solutions other than to reduce bureaucracy. 

Excessive bureaucracy can ~ertainly inhibit new product 

development. An engineering manager for a U.S. auto company 

reported that the design process took 350 signitures on 350 

forms to gain production approval for a single part (5) . 

Research studies of hundreds of new product 

introductions showed common t raits between successes and 

failures. Successes were characterized by: understanding of 

users' needs, attention to marketing and publicity, 

efficiency of development, effective use of outside 

technology, and authority of responsible managers . Failures 

were characterized by: inadequate market analysis, product 

defects, high costs, bad timing, and strong competitors (6). 

The differences might also be described as between good and 

bad management . 

The risks associated with new product introduct ions are 

high. various studies show that 20 - 46% of new products 

reaching the marketplac e, fail (3). 

The literature makes frequent reference to computers 

and off ice automation as a means to improve productivity and 

speed up the new product development process (7). Computer

aided design, computer-aided manufacturing, finite element 

modeling, and various applicat i ons of personal computers 

(such as desk top publi shing) are often cited (8)(9). 
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B. Organization structure 

Functional and stratified organization structures are 

considered most efficient at managing current business 

activities ( 10) . The literature clearly emphasizes matrix 

structures as best suited for managing innovation and new 

product development (3)(10 )(1 1). "Multifunctional teams are 

currently the most effective way known t o cut through 

barriers to good design" (5). The matrix structure can be 

in the form of project management teams, task forces, ad hoc 

groups, and so forth. The objective is to create an 

environment of teamwork and collaboration. 

Curiously, organizations have been slow to adopt matrix 

forms . ''Many firms are not implementing the team approaches 

and organizational techniques that this research has once 

again shown to be effective. Disharmonies between R&D and 

marketing continue to be surprisingly prevalent, chronic and 

disruptive to successful new product development. These 

findings are discouraging, in view of the obvious importance 

of the topic and an emerging awareness of it"(12) . 

Matrix structure is not a panacea. Conflict is 

i nherant as a tenuous power balance must exist between 

functional and matrix managers in order for the structure to 

operate (13) . conflict exists between project team members 

as well (14). A controlled level of group conflict is 

desirable . Research has shown that teams consis t i ng of 

"too-good friends'' are less apt to introduce or challenge 
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new ideas, and the resulting groupthink mentality is less 

productive (7). The management challenge is to encourage 

cooperation and development of communication skills, wh ile 

pract icing the art of managing conflict. 

Another emerging form of teamwork is 

i nterorganizational groups. Close relationships are 

developing between suppliers, customers , and even 

competitors in the form of joint ventures (1~) . venturing 

has been described as necessary to experience advanced 

organizational learning (16). 

c. Engineering 

Product quality can not be compromised by the drive for 

short and efficient product development programs. Research 

on key product success factors concluded that product 

superiority is the number one factor (6). The definition of 

superiority includes: unique customer benefits, quality, 

reduced customer costs, and product innovation. The second 

factor vital to success was the early activities associated 

with concept formation. This predevelopment/preliminary 

work includes: screening of alternatives, market assessment, 

technical assessment, and financial analysis. 

Research of product strategies has shown that over 

time, and on average, firms have greater success by making 

incremental market- led product advancements (17). They 

thereby avoid the higher risks associated with revolutionary 

offerings. Furthermore, studies have shown 79% of product 
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• 

innovations were market derived {need- pull ), and only 21% 

were from new technological developments {technology-push) 

( 6) . 

o . Manufacturing 

Early manufacturing involvement i n the des ign process 

is frequently recommended in the literature. This 

involvement has been described as "design for assembly" 

{ 18), "manufacturing by design" ( 11), and "simultaneous 

engineering'' (8)( 19). The basic idea is to design the 

process as well as product at inception. This avoids cos tly 

and time consuming redesign if the produc t c annot be 

economically manufactured with available pl ant and 

machinery. Related ideas involve accomodation of robot i cs 

and automation in product design , and designing for assembly 

simplicity so that automation is unneccessary. 

The practice of early manufacturing involvement in the 

design process appears to be gaining acceptance. However , a 

key observation i s that the literature stops short of 

recommending early manufacturing i nvolvmen t in the 

manu f acturing process . It is assumed t hat fab rication of 

tooling and other production preparations begin at (or near) 

the completion of product design. This aspect of the 

product developmen~ cycle is discussed later in the report. 

A final comment on manufacturing relates to the factory 

of the fu ture. Vi sions often entail computer controlled, 

highly automat ed, flexible manufacturing operations. In 
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theory, customer orders are fed directly to t he plant and 

the product is produced the next day . These manufacturing 

systems have been called '' mechatronics'' (20), and ''FCIM'' for 

flexible computer integrated manufacturing (21). Such 

visions are not so futuristic 1n that elements exist in 

manufacturing operations today. Product development 

ramifications include: a) h igher capital i nvestments, b) the 

need for product, process, and systems expert ise, and c) t he 

ablity to economically offer a wider array of product 

options and thus satisfy market segment requ irements . 

E. Purchasing 

The purchasing function (materials procurement ) is 

p l aying a larger role in new product development. This is 

brought about by pressure for hi gher quali ty, lower costs 

and reduced inventory. Thirty years ago, a typical 

manufacturer's purchases equaled about 30% of total company 

revenues. Purchased content has gradually increased, so 

that today the percentage is closer to 60%. "In today ' s 

environment, product development must become a cooperative 

venture by the primary developer and its key suppl i ers" 

(22). Industry experts recommend pl acing purchasing staff 

near the engineering department, and to rotate engi neers 

into purchasing positions as part of a career development 

program (22). 
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The statistician and management consultant, w. Edwards 

Deming, puts heavy emphasis on purchas ing •s role. Two of 

h i s five tenets for success are: 

Establ i sh long-term ties with select suppl iers; 

don't award contracts on price tag alone. 

Foster teamwork and dismantle t he barriers that 

divide disparate departments ( 23). 

G. Marketing 

Earlier discussions implied marketing pl ays a key role 

in new product development . For example, sucessful products 

are ones that satisfy the wants and needs of customers, and 

pr oduct innovations are generally the resul t of need- pull 

rather than t echnol ogy- push . Good i nput on market 

r equir ements is very important during forma t ion of t he new 

product concept . 

Understanding the market i s as much of an art as it is 

a science. Studies have shown that customers have a hard 

time articulati ng future needs ( 17). Sophisticated mode l s 

have been used to predic t market demand, such as the use of 

sales wave experi ments and conjoint analysis (24) . These 

approaches have had mixed results. There is an ongoing 

debat e over the effectiveness of focus groups i n predicting 

market behavior (25)(26)( 27) . 

one study showed that innovative companies learn much 

about the market by developing a rapport wi th leading edge 

customers ( 10 ) . These customers make suggestions on new 
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design features, and are willing to test out prototype 

models. Other methods used to obtain market insights are 

customer surveys, fie ld observation of customer 

requirements, and the use of market experts (17) (28). 
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III. CORRESPONDENCE 

Upon completing the literature search, this author had 

a greater appreciation of the important elements of product 

development programs. However,· I was not conf ident of 

priorities, nor was I sure of the extent to which the 

duration and efficiency could be improved. There was no 

immediate answer to the intriguing reports of Japanese firms 

taking far less time to develop new products . 

At this point, Dr. Kocaoglu suggested I correspond with 

various scholars and researchers with first hand experience 

in the private sector. As the editor of IEEE Transactions 

on Engineering Management, Dr . Kocaoglu had good contacts in 

the academic community. Lett ers were written to his 

contacts, and to names encountered during the literature 

search. With one exception, responses were received from 

a ll correspondents. The exception being Dr. Tomoo Ishihara, 

Director General of the Japan Automobile Reseach Institute. 

Results greatly exceeded expectations. Copies of all 

the correspondence are included in the Appendix behind tabs 

1-5. Although t he results are summarized in the following 

discussion, it is recommended that the reader review the 

correspondence to gain further insights. 

The input of each respondent is reviewed below. In 

some situations , additional technical references are cited 

to support the respondents observation. 
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A. Dr. Takeshi Kawase 

Dr . Kawase is a professor in the Department of 

Ad.minis tration Engineering at Keio University i n Japan. My 

l etters to him and his replies are f ound behind tab 1 . My 

i ntroduction letter is typical of that sent to the other 

correspondents. 

Key obse rvat ions by Kawase wer e: 

1 . Product development i n Japan is taken very 

seriously. It i s compared to fi ghting a war . competition 

is intense within Japan as well as in i nternat ional markets. 

2. Because of soci e tal diffe r ences, Japanese workers 

are willing to work on Saturdays and hol idays to meet tight 

schedul es. Schedule del ays are not eas ily accepted by 

workers or management . 

3. Japanese f i rms have better internal communicat i ons 

and product development teamwork . Informal communicat ion is 

often used to assist downstream activities. "Japanese seem 

to lack the concept of contract . They tend to do business 

on a trust basis.'' 

4. Engineer s r ece ive cross - training in sales and 

production. 

5. Product development stages are overlapped, with 

parallel activities occur ing early on . 

6. CAD/CAM is used extensively. It is strongl y 

supported by management because of pr oduct i vi ty advantages , 

and a general shortage of engineers. 
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7. Engineering activities wi ll remain centralized in 

Japan even though manufacturing operations are moving to 

other countries . Distant manufacturing operations may have 

a long term detrimental affect on product development. 

8. I n some situations, par·t supplier engineers work 

full time at the host companies product development center . 

B. Dr. Kioshi Niwa 

Dr. Niwa is the director of the advanced research 

laboratory for Hitachi Ltd . of J apan. Basic research is 

conducted at this labor atory , with no immediate/short t erm 

produc t development objectives . Hi s letters are found 

behind tab 2 . 

Niwa had little t o add about the devel opment cycle for 

automobiles, because Hitachi does not make autos. 

Two noteworthy observations were made . First, he 

thought that engineer ing productivity is actuall y better in 

the U. S . than in J apan. Second, he fel t that short 

development cycles were t he r esul t of top management 

priority, rather than the result of the effort of indi vidual 

engineers. 

on the surface , Niwa's comment on productivity seems to 

contrad i ct the notion of faster deve lopment cycl es in Japan. 

However , there is support for his contention . While the 

J apanese use CAD/CAM extens ive l y, they have been slow to 

adopt o ther forms o f office automat ion (9)(29). Thus it is 

possible Japanese engineers are less product ive on a 
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comparison of task performance. If this is true, then in a 

broad sense, one could link Japanese success to management. 

c. Dr . Robert Latorre 

Dr . Latorre is a professor· at the University of New 

Orleans. He received his masters and Ph.D. in engineering 

from the University of Tokyo. He was an associate professor 

at the University of Tokyo f rom 1986 to 1987 . His le tter 

and a related article is found behi nd tab 3. 

Latorre's observations were : 

1. Automobiles are strictly inspected in Japan, and 

large fines are assessed to older vehicles . consequently, 

marketplace turnover is higher and there are few cars older 

than three years. This has forced auto companies to have 

shorter product development cycles . 

2 . As consumers , the Japanese pay close attention to 

detail, and are particularl y i nterested i n techni cal 

innovations . Automakers mus t quickly adopt the latest 

advancements or lose customer loyalty. 

3. Managers in Japan are more knowledgeable of 

technology, and are more apt to exploit it . 

D. Dr . Robert cutler 

Dr. cutler is a senior staff associat e at the National 

Science Foundation . He was a visiting Fulbright research 

scholar at the Uni vers i ty of Tokyo in 1986 and 1987 . His 

response to my inquiry is found behind tab 4. 
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cutler's area of expertise is called ''technology 

transfer,'' which is the process by which research findings 

and other sources of new information is transferred to 

product applications . 

cutler has found that the ~apanese are much more 

effective at applying new technology. Much of that 

technology has its origin in the United States and Europe. 

J apanese companies make better use of U.S . university 

research than the u.s. does. This is brought about by a 

environment and culture in Japan which encourges shared 

information. 

cutler's recommendation is for U.S. companies to stay 

abreast of university research findings, and to share the 

findings among themselves. He also fee ls Americans should 

be more active in professional societies. Cutler was quoted 

in a Massachusets newspaper as saying " Japanese 

professional societies- -particul arly in communications and 

electrical engineering--are hotbeds of technology exchange, 

he said, with lab results often freely disseminated in 

meet ings, making for less duplication of effort.'' That 

newspaper article is found at the end of tab 4. 

E. unnamed U.S. Auto Executive 

During the course of this investigation, I had the 

opportunity to discuss new product development activities 

with a director of product planning for a major U.S. auto 
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company. This executive had many interesting comments, but 

wished to remain anonymous . 

The executive said all of t he U. S. auto companies have 

aggressive plans to r educe the duration of product 

development cycles . His key observations were: 

1. The s tudies of product development e ff iciency by Kim 

Clark of Harvard are highl y regarded, and cons i dered 

accurate . The executives ' company contributed data t o t he 

study. Their pe rfor mance is now much better than t hat 

reported i n the study. Clark ' s findings are covered in the 

next section of thi s report . 

2. The joint ventures between J apanese and U.S. auto 

companies have been good l earning experi ences, and equally 

profitable to both part i es . 

3. New produc t development i s considered a competitive 

advantage. Time is considered a competitive advantage . 

4. It is somet imes necessary for engineers to work 

extra hours to meet t i ght schedules. U.S. auto companies 

pay an overtime premium t o entry l evel engineers, and a 

straight t ime premium t o mid- leve l engineers. Senior 

engineers are compensated for extra work in other ways. 

5. Fundamental l y, there are jus t three variables when 

schedules are in j epardy: product quality, schedule 

extension, and development costs . His company now considers 

the first t wo va riables as constant s, and not subject t o 

change. Their only a l ternat i ve, there f ore, is to add 

resources to meet t he schedule . 

Page 18 



6. In general, quality does not suffer because of 

shorter development cycles. Greater cooperation is required 

with short development cycles . Downstream stakeholders 

receive information earlier, more frequently, and in smaller 

batches. The net result is few.er surprises and better 

quality. 

F. Dr . Kim Clark 

Dr . Clark is a professor at Harvard Business School. 

He is conduct ing a research program on product development 

efficiency in the world auto industry. His letter and four 

draft working papers, are found behind tab 5. 

Clark's work is comprehensive, perceptive, and (at 

l east to this author) fascinating . "The data cover 29 major 

new vehicle development projects in 20 compan ies . The 

companies in the sample (8 in JapanJ 3 in the U. S., and 9 in 

Europe) accounted for about 75 percent of automobile 

production in the world in 1987 . '' The research papers are 

highly recommended reading for those interested in product 

development. I have summar ized and charted some of the more 

int eresting data in Figures 1 and 2 on the followi ng pages . 

Key are observations are: 

1. The Japanese have shorter deve l opment cycles, and 

use less labor to develop new products. 

2. About 60-70% o f the Japanese advantage is related to 

management. They use an organization structure which is 

best suited for new product development, and they overlap 
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NEW P RODUCT DEVE LO P MENT PROGRAM PRO FILES 

DRAFT SUMMARY DATA ON WORLD AUTO INDUSTRY 

VARIABLE TOTAL JAPAN U.S. 

I . SURVEY PARAMETERS 
A. NUMBER OF PROJECTS 29 12 6 
B. YEAR OF INTRODUCTION 1980-87 1981-85 1984-87 
c. AVERAGE VEHICLE PRICE (1987$} 13 ' 591 9,238 13.193 
D. AVERAGE NUMBER OP BODY TYPES 2.1 2.3 1. 7 

II . PREPORMANCE MEASURES 
A. PRODUCT DEVELOPMENT 

LEAD TIME (MONTHS) 
1. MINUIUM 35.0 35.0 50.2 
2 . MAXIMUM 97. 0 51. 0 77 .0 
3 . AVERAGE 54. 2 42.6 61. 9 
4. ADJUSTED AVERAGE* N/C 46.6 N/C 

B. ENGINEERING HOURS 
(THOUSANDS) 
1. MINIMUM 426 426 1041 
2 . MAXIMUM 7000 2000 7000 
3. AVERAGE 2577 1155 3478 
4 . ADJUSTED AVERAGE* N/C 1689 N/C 

III . PROJECT STRATEGY : PARTS 
A. NEW/OLD PARTS RATIO 

1. UNIQUE TO PROJECT 74% 82% 62% 
2 . NONUNIQUE 26% 18% 38% 

B. SOURCE OF UNIQUE PARTS 
1. IN- HOUSE DESIGN 62% 48% 85% 
2. SUPPLIER DESIGN 38% 52% 15% 

IV . ORGANIZATI ON STRUCTURE TYPE 
A. FUNCTIONAL STRUCTURE 6 0 1 
B. LIGHT- WEIGHT PROJECT MANAGEMENT 19 8 5 
c. HEAVY-h'EIGHT PROJECT MANACEHENT 4 3 0 

Notes : 
1. The above data was extracted fL·om the draft repor·ts in the Appendix 

by Dr. Kim Clark of Harvard Business School. 
*2 . The adjusted average values wei-.e computed by Dr . Clark, and 

EUROPE 

11 
1980- 87 
19,720 

2 . 2 

46 . 0 
97.0 
62.6 
59.6 

700 
6545 
3636 
3204 

71% 
29% 

65% 
35% 

5 
6 
1 

account for d ifferences in parts suppliers ' role, off-the-shelf parts, 
and vehi cle complexity . Adjusted values for U.S . auto compani es have 
not been calculated (N/C) as yet . 

F I GURE 1 
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the various project stages so that activities are conducted 

in parallel. The Japanese use a matrix form of organization 

structure for new product development. "In the best of the 

Japanese projects, a heavy-weight project manager leads a 

multifunctional t eam, in which problem solving cycles are 

overlapped and closely linked through an intensive, dialog 

mode of communication." 

3. companies in the sample which used a purely 

functional organization structure tended to have l onger 

development cycles and expend more labor. "Functional 

organizations drew people from many disciplines, subdivided 

tasks significantly, and thus tended to be quite l arge." 

The average heavy-weight pro j ect management team would 

require 333 engineers , whereas a functional organization 

would require 1,421 engineers! 

4 . As Figure 2 illustrates, there are several stages in 

the product development cycle. Clark concludes that 

"overlapped timing of upstream and downstream activities is 

associated with shor ter lead times in development." The 

Japanese begin to make tooling shortly after design is 

started. Compare the process engineering stages in Figure 

2 . This is the stage where tooling design and fabrication 

begins. The process stage typically starts at 15 months in 

the Japanese cycle, 31 months in the U . S. cycle, and 26 

months in the European cycle. 

5. Overlapped timing of project stages requires 

interdepartment coopertion and frequent communication. ''If 
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we look at the release of engineering drawings to die 

development groups, for example, we find that t he Japanese 

release preliminary i nformation more frequently; three 

r eleases was common practice. '' 

6. About 30 - 40% of the Jap·anese advantage i s related to 

project strategy, which Clark describes as the development 

of component parts. This i nvolves supplier participation, 

unique parts, and off - the- shelf parts. 

7. The Japanese have a strange supplier system. 

"Studies have shown that the Japanese auto companies deal 

directly with 200-300 ' first tier' suppliers who possess 

significant engineering and manufacturing capability . " 

J apanese suppliers are heavily involved in the design 

process, and are given a l o t of design l atitude (which Cl ark 

describes as the bl ack box format). 

8 . I n- house des ign of unique parts, which is a typical 

U.S. practice, creates project complexity and tends to 

r educe producti vi ty. "These results suggest that t he 

combination of a high fraction of unique parts and 

significant enginee r i ng work in-house creates a complex 

planni ng process tha t requires more time to complete . " 

'' Further, there is some evi dence f rom the interviews that 

project managers . and engineers found externa l suppliers 

e asier to wor k with t han their internal parts d ivisi ons . I n 

several cases, managers suggested tha t working with the 

internal parts suppliers gave the project less control over 
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the engineering work and involved them in a mor e 

bureaucratic process than working with outside suppliers ." 

9. The use of stat e - of - t he- art engineering technology 

does not seem to be a fac tor in Clark's comparisons. 

Virtually all of the firms confributing to the survey 

ext ens i vely used t echnology, s uch as CAD/CAM. 

In the above discussion, I have attempted to summarize 

about 200 pages of Clark's detai led research data . I hope 

his results are no t substantively distorted. 

A final interesting observation i s that Clark 's study 

seems to empirically support the assertions made earlier by 

Kawase and Niwa. 
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IV. HYSTER EXPERIENCE 

Hyster Company has made significant progr ess in 

r educing the duration of t he product development cycle. 

This is worthy of discussion , even though it will not be 

covered i n detail f o r competitive reasons. 

Hyster actions are consistent with the best practices 

described elsewhere in t hi s report . In this r espect , the 

Hyster experience serves to underscore t hose good pract ices. 

Thi s is not to say t hat t here is not room for i mprovement. 

As a resul t of this investigation, it is even more apparent 

t hat there are opportunities for furt her gain. Product 

development should be appraised continually for efficiency 

improvement. 

As background, Hyster was subjected to a turbulent 

busines s environment beginning in the early 1980's . 

worldwide sales of material hai1dling goods were at a low 

plateau, whil e at t he s ame time Japanese !<1anufacturers began 

exporting l ift trucks to the U. S. and Europe. Japanes e 

produc ts were not as sophisticated, but were of high 

perceived quality and were l ow priced . Supply outstripped 

demand and s ignificant list pri ce discounts were endemic . 

In this environment, many U. S. and European compet i tors 

suffered severe financia l hardships, including scal ed down 

operations and bankruptcy . Yet Hyster has endured and even 

prospered. Hyster is currently rated as the third largest 

material handling company in the free world (30) . 
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There are many factors involved with the Hyster success 

story, one of which was our progress with new product 

development programs, as depicted in Figure 3 below. 

I NEW PRODUCT DEVELOPMENT CYCLE I 
YEARS TO DEVELOP 

6 

2 

l 

1975 1980 1985 
YEAR OF PRODUCT INTRODUCTION 

FIGURE 3 

1988 

The management practi ces which made this progress 

possible are outlined as follows: 

A project management form of organization structure 

is employed, emphasizing the team approach to new 

product development. 

New engineering technol ogies are applied, such as 

CAD/CAM, finite element modeling of structures, and 

computerized data management systems. 

Common parts are used in different models when it is 

economically attractive to do so. 
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Manufacturing , purchasing, and market ing functions 

are involved early in t he design process . Purchasing 

is rece i ving greater emphasis, and closer vendor 

ties are cul t ivated. 

Proposed pro j ects are scrutinized for f inancial 

viability, and closely monitored thereaf ter . 

For competitive reasons, it is not be prudent to 

discuss further details . 
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V. CONCLUSIONS 

Three methods were used to evaluate the duration and 

efficiency of new product development programs. First, a 

comprehensive l iterature search was conducted. Second, 

information was received from key researchers and scholars 

by personal correspondence. And last, the produc t 

development pr ogress of Hyster company was rev i ewed. As a 

result of this investigation, a consistent picture of 

efficient programs emerges . Moreover, the evidence supports 

t he notion that significant reductions i n duration and labor 

are possible -- in the order of magnitude of 50%. 

Efficient new product development programs are 

characterized by: 

1. Good management - A project management form of 

organization structure , overlapping of pro ject 

stages, and a general commitment to tight schedules. 

Manufacturing, purchasing , marketing, and f inance 

functions should be i nvolved in the early stages of 

development . Good management is by far the most 

important factor . 

2. Supplier involvement - Encourage their part i cipat i on 

in the development process . Purchased content 

represents an ever increas ing portion of product 

costs. 
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3. Application of new engineering technology - CAD/CAM 

and other productivity enhancing techno l ogies must 

be exploited to remain competitive. 

4. Training - Communication and team building skills 

are needed. Cross-training of engineers in other 

functional areas can help break the barriers of 

communication and increase knowledge. 

This is merely an outline of the most important 

factors. There are many other considerations covered 

elsewhere in this report . 

As a fi nal comment, the f undamental issue of technology 

transfer deserves reflection. Engineering organizations 

have a vested interest in staying abreast of technological 

developments - - indeed, corporate survival is often at 

stake. Organizations should be prepared to apply that 

technology to new products. Research developments should be 

monitored, and participation should be encouraged in the 

academic community and profess ional societies. 

Page 29 



BIBLIOGRAPHY 

1 . Theodore Levitt, "The Globalization of Markets ," Harvard 
Business Review, May-June, 1983, pp.92-102. 

2. Robert G. cooper, "Defining the New Product Strategy," 
IEEE Transactions on Engineering Management, August, 
1987, pp.184-193. 

3. c. Merle Crawford, New Products Management, Richard 
Irwin Inc., 1983. 

4. John Bussey and Douglas R. Sease, '' Manufactures Strive 
to Slice Time Needed To Develop New Products," Wall 
Street Journal, Tuesday, February 23, 1988, p.1 and 
p. 21. 

5 . Daniel E. Whitney, "Manufacturing by Design," Harvard 
Business Review, July-August, 1988, pp.83-91. 

6. R. G. Cooper and E. J. Kleinschmidt, ''New Products: What 
Separates Winners form Loosers," Journal of Product 
Innovation Management , June, 1987, pp.169-184. 

7 . William J. Altier, ''From Experience: A Perspective on 
Creat ivity , '' Journal of Product Innovation Management, 
June, 1988, pp.154 - 161. 

8. Roger A. More, "Toward an Integrated Generic Hodel," 
ICTTE, 1984, pp.404-6. 

9 . Bill Evans, ''Simultaneous Engineering,'' Mechanical 
Engineering, February, 1988, pp.38-39. 

10 . F. Axle Johne and Patricia A. Snelson, ''Success Factors 
in Product Innovation: A Selective Review of t he 
Literature," Journal of Product Innovation Management, 
June, 1988, pp. 114-128. 

11. David I . Cleland, ''Matrix Management in the Engineeri ng 
and Manufacturing communities," ICTTE, 1984, pp. 361-2. 

12. William E. Souder, "Managing Relations Between R&D and 
Marketing in New Product Development Projects,'' Journal 
of Product Innovation Management , June, 1988, pp.6-19. 

13. Robert E Shannon, Engineering Management, John Wiley and 
Sons, New York, 1980. 

14 . David I. Cleland and Dundar F. Kocaoglu, Engineering 
Management, McGraw-Hill Book company, New York, 1987. 

Page 30 



15. Janice H. Schopler, ''Interorganizational Groups: 
Origins, Structure, and Outcomes," Academy of Management 
Review, October, 1987, pp . 702-713. 

15. Michael Tushman and David Nadler, Organizing for 
Innovation," California Management Review, Spring, 1986, 
pp . 74 - 92. 

17. Philip J. Kotler, Marketing Management, Prentice Hall, 
Englewood Cli f fs, New Jersey, 1988. 

18. Geoffrey Boothroyd, ''Design for Assembly," Mechan ical 
Engineering, February, 1988, pp.28-39 . 

19 . Robert N. Stauffer, ''Converting customers to Partners at 
Ingersoll: Simultaneous Engineering,'' Manufacturing 
Engineering, September, 1988, pp.41-44. 

20. Julian Weiss, '' Japan Pinni ng Many Hopes on Developing 
'Mechatronics ' ,'' Manufacturing Week, Monday, December 7, 
1987. 

21. D. Bruce Merrifield, "FMS in USA: The New Industrial 
Revolution,'' Managing Automation, September , 1988, 
pp.66-70. 

22. David N. Burt and Wi lliam R. Soukup, "Purchasing's Role 
in New Product Development," Harvard Business Review, 
September-October, 1985, pp.90-97 . 

23 . Andrea Gabor, "The Leading Light of Quality," U.S. News 
and world Report, November 28, 1988, pp.53-56. 

24 . Albert L. Page and Harold F. Rosenbaum, "Redesigning 
Product Lines with Conjoint Analysis: How Sunbeam Does 
I t,"Journal of Product I nnovation Management, J une 1987, 
pp.120 - 137. 

25. Edward F. McQuarrie and Shelby H. McGinnies, "Focus 
Groups and the Development of New Products by 
Technologically Driven Companies," Journal of Product 
Innovation Management, vol . 3, 1986, pp . 40- 66. 

26. Daniel T seymour,"Focus Groups and the Development of 
New Products by Technologically Driven Companies: A 
Comment," Journal of Product Innovation Management, vol. 
4, 1987, pp.50- 54 . 

27 . Edward F. McQuarrie and Shelby H. McGinnies , "What Focus 
Groups Can and cannot Do: A Reply to Seymour," Journal 
of Product Innovation Management, 1987, 4: pp.55 - 60. 

Page 31 



28 . James A. Narus and James c. Anderson, "Turn Your 
Industrial Distributors Into Partners,'' Harvard Business 
Review, March-April, 1986, pp.66- 71. 

29. Neil Gross and John w. verity, "Tokyo's Love Affair with 
Tech stops at the Office," Business Week, October 10, 
1988, p.112 . 

30. German analysis of the world material handling industry, 
''1986: Linde an die Spitze-"Kaum noch Staplerbau in den 
USA," Fordermi ttel Journal, December, 1987, pp.14-20. 

Page 32 




