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１． Cost of Product Development

Ratio of research and development cost against net sales

Items of research and development cost

personal cost
depreciation cost
material cost

Scale of individual project





Diagram: Transition of Ratio of Research Cost vs. Gross Domestic
Product (GDP) in Major Countries
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Diagram: Transition of Constituent  Ratio of Research Cost by Content in Japan
構成比

development 
research

applied 
research

basic research

'Survey Report on Scientific and Technological Research' MIC Statistics Bureau   

‡



Ratio of R&D Cost vs. Net Sales : 
4% in manufacturing industry, 4% in automobile, 6% in home appliance, 8% in medicine

Figure : Comparison between industries of the ratio for sales of a research cost (1997)

‡

'Survey Report on Scientific and Technological Research' MIC Statistics Bureau   



Accounting Processing of Research and Development

・ Research and development cost･･･
ambiguous correspondence of activities to achievements

① activities directly linked to specific product and having clear-
cut nature of costing

・・・ cost of manufactured goods

② research related to entire company
・・・ general administrative expense

However, the boundary is indefinite.

・ property character and production cost character
・ treated as current expense since 1999

(not accepted as deferred asset or depreciation)



Development cost per subject differs by case. 
Many cost a few hundred-million Yen.

gross investment amount for R&D 
(frequency distribution)

Investment amount (100 million Yen) ‡

"NISTEP report 'The science and technology relation model's development (interim report 2);
Dynamics of research and development' National Institute of Science and Technology Policy 1990 



２． Productivity of Product Development 

Man-hour requirement per standard development project
(man/hour)  

Corrected on project content

product complexity

technical novelty

ratio of common parts

development works, shared by supplier, etc.

automation ratio of development works

Correction of original data･･･
engineering method and statistical method



Example of automobiles :
The productivity of Japanese companies is high.

International Comparison of Development Man-Hours (project contents corrected)million 
man-hours

Japan
1.7 mill.

USA
3.1 mill.

Europe
(luxury car makers)

3.1 mill.

Europe
(mass-production

makers)
2.9 mill.



Example of super computer :
The productivity of Japanese companies is high.



3． Impact of Development Productivity to Competitiveness

Improve in development productivity
→ reduction of development cost per project

（１）Path of increasing cost competitiveness
(to reduce R&D cost per product unit price)

（２）Path of product differentiation

(to increase the number of executable projects with given R&D 
cost)  

To response to segmented need;
for earning “at-bat frequency”



Model Change in Development Productivity 
and Impact on Product Diversity : numerical example

Item A Company

（high productivity）

B Company

（low productivity）
Remarks

A Number of model

（2000）

B Volume of production

C Listed maker price

D Total sales amount

E Development man-hour

F Development cost /hour

G Number of annual

new models developed

H Total annual 

development spending

I Model change frequency

J Number of model

（2008）

K  Development lead time

1 million sets

10,000 dollars

10 billion dollars

1,500,000 hours
(high productivity)

100 dollars

300 million dollars

(3%､300dollars/set)

4 years（short）

10（many）

4 years

Ｄ＝Ｂ×Ｃ

Ｈ＝Ｅ×Ｆ×Ｇ

6

2

1 million sets

10,000 dollars

10 billion dollars

3,000,000 hours
(low productivity)

100 dollars

300 million dollars

(3%､300dollars/set)

8 years（long）

8（few）

4 years

6

1



Comparison of Company-Wide R&D Spending



Impact of a Man-Hours
Notes: Man-hours and periods are figures before correction on project contents. .Reference：Clark 
& Fujimoto, Product Development and Competitiveness, HBS Working Paper 90-005, Table 7

2.31.61.3Ratio of development period vs. model change interval （t/T）

12.2years8.1years4.6yearsAverage model change interval （t＝M/r）
5.3years5.2years3.6yearsAverage development period per project （T）

11.5million7.8million7.1millionTotal passenger cars produced (1984) （Y）

3.6%3.0%3.6%Ratio of R&D spending vs. net sales (1984, 5) （k）

652855Annual average model number 1982-87 (m/6)

322172Number of new car development 1982- 87 （n）

3.4million3.5million1.2millionAverage man-hours per project (hour) （x）

8.24.72.7Total R&D spending (1984, 100 million dollars)

EuropeU.S.Japan

number of annual new car sales × development cost per hour × average man-hour ＝
n/6 r X

ratio of R&D spending vs. net sales ×passenger car average unit price× passenger cars produced
k p  Y

＝ Annual R&D spending

therefore, 

ｎ ＝ ｐ／ｒ × ｋ × Ｙ × ６ × １／Ｘ

Japan ７２ ５６ ０．０３６ ７.１million ６ １／１.２million

U.S.A.    ２１ ５２ ０．０３０ ７.８million      ６ １／３.５million 

Europe  ３２ ４４ ０．０３６ １１.５million ６ １／３.４million
（estimation）



４． Improvement in Development Productivity

・ Development lead-time and development productivity・・・
positive correlation, in many cases

・ ＣＡＤ-ＣＡＭ-ＣＡＥ and reduction in development man-hour

direct effect and indirect effect (front-loading , etc.)

・ Number of variations, use of common parts,
utilization of supplier’s design capability

・ Specialization and development man-hour 
(problem of over specialization)



Relationship Between 
Development Man-Hour and 
Development Lead-Time  (1980s)

‡

Takahiro Fujimoto, Clark K.B. 'Product Development Power' DIAMOND,Inc. 1991  

Development man-hour
that has been corrected. 

D
evelopm

ent period
that has been corrected. 

It is few. 
Productivity is high. 

A lot. 
Productivity is low. 

Europe mass production car. 

European luxury car. 

The United States car. Japanese car. 

high

low



Reduction of Man-Hour 
by Front-Loading 
(advancement 
of problem solving)

Front-loading and reduction in 
development man-hour （conceptual 
diagram ）

‡

Takahiro Fujimoto 'Introduction to Production Management' Nihon Keizai Shimbun, Inc. 2001 (Ⅱ232 figure.15.2) 



設計を外注するか、共通部品を多用するか

新規設計部品の比率

部品開発
作業の
内製率

共通部品に依存

部品メーカーの開発力に依存

Ratio of new design parts

Ratio of 
in-house 

development 
of parts

dependence on common parts

dependence on development capability 
of parts maker

Outsource design, or use many common parts?



In Japan, automotive parts makers play an active role in development works.
(approved drawing system, etc.)

Degree of parts makers’ participation in development



Over specialization lowers development productivity after all

“over specialization” and development 

productivity

Takahiro Fujimoto, Clark K.B. 'Product Development Power' DIAMOND,Inc. 1991  

‡

Rank of development project worker's specialist degree. 

D
evelopm

ent production rank. 

high low

high

low


