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1. Abstract

Some indexes of R&D productivity have existed such as sales vs. R&D expense, 
operating income vs. R&D expense, and they are used for relative evaluation 
among competitors etc. 

Though top managements would like to know the contribution of R&D expense to 
sales and profit in a company, the above indexes are not satisfied for them. 

It is a issue to how R&D expense contributes sales and profit by using appropriate 
indexes.

This paper presents an index of R&D productivity to use the R&D contribution for 
profit. 

At first, contribution profit is calculated and then, the contribution profit is divided to 
two parts, one is R&D,M contribution and the other is Non-R&D,M contribution.

Finally, technology development/product development/research contribution 
becomes clear.

As a result, contribution of R&D for profit is represented as an index of R&D 
productivity.

It is important to compare current index with the past index of R&D productivity.
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2. Consideration of  Indexes of R&D productivity
2-1. Issues and a structure of indexes

To analysis income of R&D activities and investigate indexes of evaluation for it.
As improvable activity of productivity is maintained, it is important to define  indexes of R&D 
productivity and continue to measure whether it meets target value of indexes of R&D 
productivity . 

Structure of indexes of 
R&D productivity

Issues
(1) Is R&D contribution for sales quantified? 
(2) Can R&D productivity measure  by indexes 
of Sales vs. R&D expense, operating income vs. 
R&D expense ?

(3) Contribution of research and technology  for 
sales is not clear .

Product Value

Process Capability

Technology Asset
Ripple Effect

Climate and organization of R&D

Final Achievement
Sales, Profit, 

Growth

Corporate Value
Income of R&D

Corporate Image/
Technology 

Competitiveness
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Evaluation of product value

2-2. View point of analysis and evaluation for R&D

Customer value
(1)Product Competiveness(Competitor 

Benchmark)
(2)Customer solicitation degree: Sailing PointProduct Performance/Function, Cost/Quality
(1)Basic Performance/Function, Product 

Cost/Quality
(2)New Value(New unction)

Evaluation of Process Capability

Product Development Capability
(1)Man-hour(Process Efficiency)
(2)Lead Time(Competitiveness, Opportunity loss)
(3)Quality Loss Cost(Design Change, 

Unscheduled Maintenance etc.)
(4)Project Management : Front-loading, 

Completeness of Elementary 
Technology/Software Design etc. Product Development Design Strategy(Product 
Cost, Process Efficiency)

(1) Commonization of Technology/Parts
(2) Utilization of Outsourcing (Quantity , Quality)
Precedence degree of Research/Technology 
(1) Portfolio of Technology Development Theme
(2)Portfolio of Research Theme

Evaluation of Technology Asset, Ripple effect
Patent, New Market, Article announcement, 
Process Efficiency

R&D Activity

Quantified evaluation of R&D outcome

Evaluation of 
Contribution for 
Company value 

improvement

The last achievements
Sales/Profit/Growth

Corporate Image/
Technology 

Competitiveness

Development CostProduct 
Development

Technology 
Development

Research
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2-3 General Indexes of R&D productivity
2-3-1 Summary

(1)R&D expense rate＝ R&D expenses
Total Sales

(2) R&D efficiency＝ R&D expenses
Operating Income

As an index of R&D productivity, R&D expenses rate and R&D efficiency
are well-known.
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2-3 General Indexes of R&D productivity 
2-3-2 R&D expense rate

R&D expense rate＝
R&D expenses

Total Sales

4.00%

5.00%

6.00%

7.00%

8.00%

9.00%

2000 2001 2002 2003 2004 2005 2006

(Ratio among the total sales of R&D 
expenses)

The source : securities report
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2-3 General Indexes of R&D productivity 
2-3-３R&D efficiency

R&D efficiency＝ R&D expenses
Operating Income

50%

100%

150%

200%

250%

営
業

利
益

R
&
D

費
比

率

2000 2001 2002 2003 2004 2005 2006

The action to R&D and the 
consequent operating income is an 
index.

The source : securities report

2561

2014 Proceedings of PICMET '14: Infrastructure and Service Integration.



9

3. Definition of Indexes of R&D productivity  

R&D productivity  is defined by the ratio of “R&D property as a share of an inheritance to 
produce product value of the profit" (contribution profit*) and each present worth  of 
"the R&D costs that I spent".

Definition of Indexes of R&D productivity

** R&D contribution profit＝Contribution Profit × Contribution by R&D(%)

R&D productivity (ROI) = R&D contribution profit ** ÷ R&D costs

Sales
G

ross M
argin

Cost of 
goods sold

Contribution 
Profit

R&D 
Cost

Staff 
Expense

Operation 
Cost

The profit that a product, 
business got

Implication of the number of the R&D productivity

R&D Productivity =0 ： The R&D investment collects it, but profit 
is in state that there is not it

R&D Productivity =1 ： The state that realizes profits of the sum 
same as R&D investment

R&D contribution profit 

*Contribution profit = marginal income  - Direct fixed 
cost
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4. The analysis of the R&D contribution profit

ContributionContribution
Profit

A Business

C Business

B Business

D Business

E Business

Product A

Product C

R&D,
Manufacturing

Non-
R&D,M

（Business, 
maintain 

activity etc.）

ManufacturingManufacturing

R&D

Product B

R&D Contribution Profit 
by business 

R&D Contribution 
Profit by Product 

R&D 
Contribution

Profit

Three years R&D contribution profit

R&D costs for three years
R&D productivity ＝

All business 
All product 

R&D,M 
Contribution Profit

R&D Contribution
Profit by Function

Product 
Development

Technology 
Development

Research

To get the value of  R&D contribution profit, Contribution profit is analyzed and 
divided into R&D,M contribution profit , and then it is divided into R&D 
contribution profit.
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5. Detailed of the R&D contribution profit structure
5-1. Calculation of the R&D contribution profit

ContributionContribution
Profit

A Business

C Business

B Business

D Business

E Business

Product A

Product C

R&D
Manufacturing

Non-
R&D,M

（Business, 
maintain 

activity etc.）

ManufacturingManufacturing

R&D

Product B

R&D Contribution Profit 
by business 

R&D Contribution 
Profit by Product 

R&D 
Contribution

Profit

All business 
All product 

Step1: Contribution profit is calculated by value of sales, gross margin, SGA, 
R&D expense etc..

R&D,M 
Contribution Profit

R&D Contribution
Profit by Function

Product 
Development

Technology 
Development

Research

12

5. Details of the R&D contribution profit structure
5-2 Technology and non-technology contribution profit

ContributionContribution
Profit

A Business

C Business

B Business

D Business
E Business

Product A

Product C

Manufacturing
R&D,

Manufacturing

Non-
R&D,M

（Business, 
maintain 

activity etc.）

ManufacturingManufacturing

R&D

Product B

R&D Contribution 
Profit by business 

R&D Contribution 
Profit by Product 

R&D 
Contribution

Profit

All business 
All product 

△△△△△△C account

××××××B account
○○
Sales

○○

Maintenanc
e

○○A account

Produc
tMarket Segment

Average：××

R&D, Manufacturing factor
○○%

Non-R&D,M factor
××%

Customer satisfaction survey

Average：○○

R&D,M 
Contribution Profit

Step2: Contribution profit is divided into R&D/Manufacturing and non-R&D,M
contribution profit by a result of customer satisfaction survey which is done six 
months later after market introduction . R&D Contribution

Profit by Function

Product 
Development

Technology 
Development

Research
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5-3 Manufacturing

ContributionContribution
Profit

A Business

C Business

B Business

D Business

E Business

Product A

Product C

R&D,
Manufacturing

Non-
R&D,M

（Business, 
maintain 

activity etc.）

ManufacturingManufacturing

R&D

Product B

R&D Contribution 
Profit  by business 

R&D Contribution 
Profit by Product 

R&D 
Contribution

Profit

Step3: R&D,M contribution profit is divided into R&D and Manufacturing contribution profit.
B company’s manufacturing contribution operating income is calculated by A company’s 

operating income rate.
Manufacturing contribution profit(B) is 
calculated using operating income
rate(A).

All business 
All product 

Manufacturing cost

SGA*
Operating Income

Manufacturing cost
－

R&D expense 
charge to cost

**Operating Income
A Company B company

3.0％

79,89772,520Total （$10,000）

A Company

2.4 ％
70,81862,652Manufacturing Cost

9,0799,868SGA

1,798

2004

2,413Operating Income

2005

Average ：2.7 ％

B Company’ 
manufacturing 
contribution profit＝
(Manufacturing cost－
R&D expense charge to 
cost)X 2.7 %

R&D,M Contribution 
Profit

*SGA:
selling, general and administrative expenses
**Operating Income:
Manufacturing contribution operating income

***A company’s performance is based on its 
securities report

R&D Contribution
Profit by Function

Product 
Development

Technology 
Development

Research
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5-4 Product

ContributionContribution
Profit

A Business

C Business

B Business

D Business

E Business

Product A

Product C

R&D,
Manufacturing

Non-
R&D,M

（Business, 
maintain 

activity etc.）

ManufacturingManufacturing

R&D

Product B

R&D Contribution 
Profit by business 

R&D Contribution 
Profit by Product 

R&D 
Contribution

Profit

All business  
All product 

R&D Contribution 
Profit by Function

R&D,M 
Contribution 

Profit

Step4: R&D contribution profit by product is calculated  in the following expression.
Product A’s R&D contribution profit by product=

Product A’s contribution profit by product 
The total of contribution profit by product

Product 
Development

Technology 
Development

Research

R&D contribution Profit x 
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5-5 Business

ContributionContribution
Profit

A Business

C Business

B Business

D Business

E Business

Product A

Product C

R&D,
Manufacturing

Non-
R&D,M

（Business, 
maintain 

activity etc.）

ManufacturingManufacturing

R&D

Product B

R&D Contribution
Profit by business 

R&D Contribution
Profit by Product 

R&D 
Contribution

Profit

All business
All product 

R&D Contribution
Profit by Function

R&D,M 
Contribution 

Profit

Step5: R&D contribution profit by business is added up  product A/B/C/others R&D 
contribution profit by product.

Product 
Development

Technology 
Development

Research
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5-6-1 Function

ContributionContribution
Profit

A Business

C Business

B Business

D Business

E Business

Product A

Product C

R&D,
Manufacturing

Non-
R&D,M

（Business, 
maintain 

activity etc.）

ManufacturingManufacturing

R&D

Product B

R&D Contribution
Profit by business 

R&D Contribution
Profit by Product 

R&D 
Contribution

Profit

All business  
All product 

Product 
Development

R&D Contribution
Profit by Function

R&D,M 
Contribution 

Profit

Step6: R&D contribution profit by function is described following page.

Technology 
Development

Research
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5-6-2 Function  

Contribution degree to the 
purchase decision each product 

functionZ X Y W
％ ％ ％ ％ 100

%
Ratio

％ ％ ％ ％ ％ATechno
logy 

Develo
pment

Product 
Develo
pment

％ ％ ％ ％ ％B
％ ％ ％ ％ ％C
％ ％ ％ ％ ％D
％ ％ ％ ％ ％E
％ ％ ％ ％ ％F
％ ％ ％ ％ ％G
％ ％ ％ ％ ％H

100
％

100
％

100
％

100
％

Contribution

100％

Contrib
ution

％

Contrib
ution

％

100％

A result of customer 
satisfaction survey

Importance Satisfactio
n

Using  a result of customer satisfaction 
survey by product.

(1)A quality function item is replaced  with a 
purchase decision contribution degree.

(Does a customer evaluate which item and purchase it?)

Step of calculation 

(2) In technology and product development, 
it is disintegrated by the main technology 
of the product.

(What kind of technical characteristic and competiveness 
is to the product?)

2

1

3

(3) A technology contribution degree of 
quality function item in each product  is 
estimated for technology/product 
development phase.

(For the evaluation of a customer, which/How 
technology contributed?)

(4) As a result, it is calculated  how  
technology/product development phase 
(or technology) is contributed.

4

Step7: R&D contribution profit by function is calculated into following steps of calculation.

2

3

4

Function

Technology
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5-7. The analysis of the R&D contribution profit

ContributionContribution
Profit

A Business

C Business

B Business

D Business

E Business

Product A

Product C

R&D,
Manufacturing

Non-
R&D,M

（Business, 
maintain 

activity etc.）

ManufacturingManufacturing

R&D

Product B

R&D Contribution Profit 
by business 

R&D Contribution 
Profit by Product 

R&D 
Contribution

Profit

All business 
All product 

Technology 
Development

Product 
Development

R&D Contribution 
Profit by Function

R&D,M 
Contribution Profit

Final Step: R&D productivity and  R&D productivity by function are calculated into 
following expressions.

Three years R&D contribution profit by business

R&D costs by business for three years
R&D productivity by business ＝

Three years R&D contribution profit by function

R&D costs by function for three years 
R&D productivity by function＝

Research
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6. R&D productivity example(1) 
✓R&D productivity by A business is a trend of decreasing continuously

0

0.2

0.4

0.6

0.8

1

1.2

1.4

R&D productivity by A business

00～02 01～03 02～04 03～0599～01

R&D Cost

Contribution
Profit

95～97 96～98 97～98 98～00 99～01

Three years R&D contribution profit by business

R&D costs by business for three years
R&D productivity by business ＝
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6. R&D productivity example(2) 
✓ R&D productivity by function(Technology development) is a trend of increasing.
✓ R&D productivity by function(Product development) is a trend of decreasing.

R&D productivity by function 
(Product development)

00～02 01～03 02～04 03～0599～01

95～97 96～98 97～98 98～00 99～01R&D Cost
Contribution
Profit

00～02 01～03 02～04 03～0599～01
R&D Cost

Contribution
Profit

95～97 96～98 97～98 98～00 99～010

0.5

1

1.5

2

2.5

3

3.5

0
0.5

1
1.5

2

2.5
3

3.5

R&D productivity by function 
(Technology development)

Three years R&D contribution profit by business

R&D costs by business for three years 
R&D productivity by business ＝
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7. Conclusion

(1) Top managements understand the contribution of R&D 
expense for sales and profit in a company.

(2)It is important to compare current index with the past index 
of R&D productivity.
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