Survey Outline DUMM:

(1) Purpose
This aim of this survey was to ascertain approaches taken by Research/Design/Development
divisions, which represent the core of companies’ new product development capabilities, in
response to management issues, the current status of development design and other issues by
means of a questionnaire. We intend to use this to illustrate trends in the industry as a whole, look
into future approaches and provide feedback to each company in the form of proposals.

The following surveys have been carried out to date, enabling us to ascertain trends in companies’
approaches and in the industry as a whole and to put forward key issues.

The 15t Fact-Finding Survey concerning development design in response to rapid growth (1968)

The 2" Fact-Finding Survey concerning development design in response to reduced growth (1978)

The 3 Fact-Finding Survey concerning development design in response to changes in technology (1988)

The 4" Fact-Finding Survey concerning development design in response to changes in the business
environment (1994)

The 5! Fact-Finding Survey concerning development design in response to reduced growth and changes in
mega-competition (1997)

The 6" Fact-Finding Survey concerning innovations in development design management towards value
creation (2001)

The 7t survey was carried out in order to study the current status of technology, development
design and management innovation in the age of MOT. This survey also incorporated comparative
studies including a number of countries other than Japan. We intend to compile a separate report
detailing this particular area.
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Survey Outline DUMM:

(2) Contents

In order to gain an understanding of the current status of development design at individual
companies and conduct comparative studies against past surveys, the contents of this survey
were as follows.

1)  Outline of the company or department (unit)

2)  Challenges for the engineering department

3) Development capabilities

4)  Current status of themes in development design

5)  Current status of QCD in development design

6)  Current status of development design management and related issues
7) Management of other areas of development design

8) Education for engineers

9)  R&D innovation towards value creation

(3) Methods

This survey was targeted at 3070 departments, primarily in the field of manufacturing, at
companies listed on the first or second sections of the Tokyo Stock Exchange and unlisted
companies. The survey was carried out during the period from July to August 2004 and
consisted of sending out questionnaires to the heads of companies’ research, development and
design departments by post. The collection rate was 8.3%.
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Basic Understanding and Hypotheses @B‘Mﬁ

Basic understanding of the Hypothetical issues that
environment surrounding development design departments
ﬁ development design departments \ will have to face in the future

. - Enhanced value creation capabilities stemming
In addition to factory capabilities, the Japanese from development departments

manufacturing industry is establishing
development departments in other countries
alongside production bases.

Although the key mission at overseas

development bases at present is to arrange and ; I
design base products and technology developed in engineers themselves participating in the product

: , L planning process
Japan according each country’s capabilities, the . :
very existence of development departments in Concurrent engineering and collaboration based

Japan may be called into question in the future. on an awareness of not only the company itself

The were cutbacks in the numbers of engineers at but also its customers, outsourcing and alliance
Japanese development departments during the partners, etc.

Medium to long tem technical strategies and plans
based on a comprehensive understanding of
product development

Awareness of customers and competition;

slump in the wake of the collapse of the bubble Improvements in engineers’ skill levels in order to
economy. This is holding back the acceleration of both reduce development periods and ensure

the country’s economic recovery. design quality.

MOT (Management of Technology) has been the Developing a heightened awareness of the need
focus of much attention recently and the role that for innovation throughout development

engineers are expected to play is changing. departments and ensuring individual’s

commitment to innovation

- 2N /
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The Framework for R&D Benchmark dﬂﬂﬁm

Industry Development L
legﬁgiggéOrquEgé characteristics \/ characteristics ** characteristics

*: Survey area newly introduced in this study

~

Contribution tp
business

Team
Management

Rate of business
Research/Development/Design growth

Theme Process Management

Customer Based gL / K K \ Custo_mer_
contribution

Management

Benchmarking *

_ Organizationa
Management of industry-government- contribution
academia-consultant cooperation *

Creation of Intellectual
Knowledge Property/Cumulative
Management * Management *
Internal Venture Technical innovative Management/
Program= Strategic development

\ Innovation Management/Strategic Thinking on Human Resources * /
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Recommendation @Mﬂn

1. Invest heavily in R&D 4.Work on improving engineers’
2. Make full us¢ of alliances planning skills
\ . Future Development Management /
Establishing pre“g:onditions ,/
t /
\ : - : 7
\ Improving engineers’ strategic
{ thinking and planning skills }
i
Setting \

Development process innovation based on new 3C

Multi :
(collaborate, concurrent, commitment) management

Targets

7
/

/ Developing an organizational focus on \
/ innovation based on a healthy sense of

urgency and putting innovation into action \
//// “\\
/}’f/ ‘
5.Implement steps to improve 3.Improve on parallel management of
organizational design quality capabilities advanced development and development
design

6. Develop a healthy sense of urgency throughout engineering departments
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Recommendation 1: Invest heavily in R&D @Mﬂﬁ

Rather that merely reducing investment in R&D in line with falling sales in the immediate future,
it is important to invest in R&D in a calculated, consistent manner from a medium to long term
perspective

Scale of investment in R&D over the last three and the next three years

Percentage of sales spent on R&D (N=241) according to business category (N=249,250)

Past 3 years | | Coming 3 years |

0% 10% 20% 30%  40% |
T , 0% 20% 40% 60% 80%  100% 0% 20% 40% 60% 80%  100%

Less than 1% 17.0 Overall 530 [173 464 500 []36

417 [83

0.0

Precision machinery

- 0 30.3
1 - less than 3% Electronic machines/components 57.1 [143 33

Electronic equipment : : L : . 56

Machinery 54

3 —less than 59

Automobile related

5 —less than 7%

Other transport/vehicles

Metallic products

7 — less than 10%

Food/Drugs/Chemicals

10 — less than 15%

Materials . 529 . 0.0
.................................................. y,../ R =S me-c--c------------A----
Construction & civil engineering 4 57.1 [10.
15% or more
Communications/Software 00 75.0 0.0
Other manufacturing businesses ﬁ 58.3 0.0
- - Risin Stead Fallin
% of sales spent on Companies with advanced development - g - Y - g
R&D capabilities are increasing investment in R&D
Over 5% of sales spent : 1.5
High 27.0% Low 18.3% -2X
on R&D g 0 82 difference
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Recommendation 2: Make full use of alliances uﬂﬁmm

Selection and concentration of limited resources are essential to effective, efficient development.
Based on clarification of your company’s core competence and concentration on high value
operations, you should seek to form alliances.

Based on discussions between both top and middle management focusing on future trends in the
market and technology, you should examine your core competence and try to prioritize high
value operations.

To keep confusion in the workplace to a minimum after forming alliances, it is also important to
merge and align quality management systems.

Future key issues relating to alliances (N=222)

Changes in the workforce in development design/engineering divisions (N=248) 0% 20 40% 60%
0% 20% 40% 60% 80% 100% T
Contact places, structures and processes related to
: — i i i X contracts are vague, resulting in confusion. :I 137
ol i —
,12.];1 16.5 | 42.3 | 11.7 | 1090y 2.8 The technology for which the alliance was created has
remained in a black box, so there is no know-how 303
Il Up 20% or more Up around 10% [ Uparound 5%  [] No particular remaining in the company.
0, 0 0 change Completeness of technologies and technical capability are
3 Down around 5% Il Down around 10% Il Down 20% or more 9 notanJsess_e(Ii_, rﬁsulting in agnumberof problemgaftery 291
commercialization.

Increases in the number of development/design themes (N=234 As core technology strategy is vague, products are

in3 year’s e geréahk%lc()alégilgg icso\rplergele(rmallzed andthe ripple effect of 354
L]
3 years ago *Now : '
y 9 (estimate) Ways to find an alliance partner and criterja for
%elelgtlon of partnefr_s %re 0t avetulabllf,_stq allle%n(ies a_rfe | 440
uilt using a specific human network (it is not clear i :
98 100 111 the partnér is the best one) (

Concurrent engineering_including alliance partners does
not work out, resulting’in confusion in projects.

)
w
>

Percentage of departments claiming to be “having no problems” with

development design QCD (N=238 As the criteria differ from those adopted by alliance
P g Q ( ) partners, it takes more time to assesg q uali%/y standards, 26.9
5t Survey 6™ Survey 7t Survey etc. than expected.
Quality (Q) 63% |::> 73% |::> 54% It is hard to reduce costs. 303
Development speed is decided by the actual performance
Cost (C) 57% |::> 54% |::> 38% of alliance partners. 26.9
Delivery (D) 36% |::> 36% |::> 42% Cost for alliance is high. 189
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Recommendation 3: Improve upon parallel management of Mﬂﬁm
advanced development and development design
It is of the utmost importance to set targets as part of advanced development.

Technical platforms need to be taken into consideration from the time that advanced
development is initiated.

A structure or management system promoting the new 3Cs (Concurrent, Collaborate,
Commitment) management is also essential from the time that advanced development is initiated.

Problems with the current state of development design management (N=248)
0% 20% 40% 60% 80% 100% Percentage of respondents indicating
- - “advanced development” as a key future

<Management of daily business operations> y ]
There is too much work and the situation remains problematic | 80.8 issue for Q D management
Young members don’t develop readily | 73.1
.................................................................................................................................. 0
<Management of the promotion of development design themes> Q 732 /0
Development is promoted while elementary technology | 67.2
ransblnOt be‘?r?tﬁomple'te?' fthe scheduling pl '
ropiems wi e examination ot the schedauling plan mean
that things do not proceed on plan. | 64.5 C 650%
<Management of improvements in technical capabilities>
Not much strength can be focused on advanced technical
development ’ | 81.4 D 704%
As the mechanism for accumulation of technologies is weak, |
It has been tough to turn technologies into assets. 74.2
Allocation of man-hours to development design Thhehmohre aﬂvanced a comp?ny’s dhevelopment capzébilities
i = . the higher the rate of rate of man-hours to allocated to
themes and operations (N=242) Allocation of advanced development and product improvement.
0% 20% 40% 60% 80% 00% " The less advanced a company’s development capabilities
e N\, , , . man-hours the higher the rate of rate of man-hours to allocated to the
s y 4 development of derivatives and follow-up for defects.
2004 N=24 /R [
% allocated to 23 804 13.3% 2
- advanced development . .07/0 070 X
2001 n2 \REKRA ) 2o\ end followupfor 0 g g0q 1O 14306 | difference
\ efects
SS— p—
B A Advanced B New product 0 C Development of derivatives n D Follow-up for
development = development & product improvements defects
-8-
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Recommendation 3 (addition): New 3C Management

JMA -

o

New concurrency

Adding to existing concepts of parallel
management by reassessing of methods of
cooperation in line with innovative and new
roles performed by each department and

working together to pinpoint knowledge and

possible issues during the early stages of
development

New 3C
Management

New collaboration

Reassessing the scope of collaboration
in order to work together to gain
knowledge from a business
perspective; Securing alliance and
outsourcing partners and stake
holders

-

New commitment

Clarifying three contribution targets —
customer value and collaboration,
company and other project value and
current project value — and creating an
organizational climate in which medium
to long term targets will be set
automatically

\

v

© 2005 JMA Consultants Inc.



Recommendation 4: Work on improving engineers’ @Mﬂn

nnina claille

b |
PIMI mmini IH GINTITO

Improved hypothetical methods of meeting customer requirements from an engineers’ perspective need to be
tested and assessed for feasibility at the planning stages.

Companies need to cut back on follow-up activities and engineer a power-shift in operations and man-hours
towards advanced stages, ensuring that power is concentrated on core operations. Companies also need to have
their own commercialization visions and concepts and hypothetical ways of achieving them.

In the future, engineers will have to think from a medium to long term management perspective when coming up
with hypotheses.

Ways of providing education and OJT for engineers in areas such as marketing, product planning and customer
analysis are also important

Future key fields to be addressed/innovation issues (N=255) Current level of customer orientation management (N=250)
0% 20% 40% 60% 80% 100% 0 20 40 60 80 100
Benchmarking : 31_'4 ' ' ' . - V oy
- e cnmasnamasol o [ g g N 00 s
Management starting with customers I 1694 ability to cultivate demand L
7

Management of themes

J _ 569 Proposal 185 61.4 16. 3.1
Research/development/design process capabilities —
management | 627
Team management :| 416 Reallz_aju_on 14.2 57.5 yzgf 3.1

- . capabilities i : e '
Technical innovative management and
strategic engineering development | 59.2 | O = = m |
Knowledge management :I 376
Creation of intellectual property/ Areas of development capabilities being strengthened (N=244)
Cumulative management :l 369 0% 20% 40% 60% 80% 100%
Internal venture program :| 78 " T T T T y
Innovation management and Now 23.2 44.1 | 7.7| 25.0 |
development of human resources with |
strategic thlnkl?g ) 56.1
Management of industry-government- L
academia-consultant cooperation 349 In 3 year’s time 44.8 30.7 | 155 | 8.9 |

Planning Technical Organizational Execution
o capabilities - capabilities [ capabilities ] capabilities
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Recommendation 5: Implement steps to improve
organizational design quality capabilities @Mﬁ

We have reached the limits of how far we can go in terms of efforts to improve design quality on an individual level.

As it is essential to also take the company’s response to new technology into consideration to improve design
quality, it is vital that the entire organization works to a medium to long term vision.

Ir&grderéo promote efforts to improve organizational design quality, themes such as those listed below need to be
addressed.

Clarifying and spreading awareness of reform visions and scenarios

Changing in-built design quality processes

Creating a climate of maintaining and improving design quality

Improving design quality based on quality systems such as 1ISO9001 and CMMI

Process pattern of development design (N=240)

[ esmmemee | Advce N rheme aperation) process M 2| | Rough (36
The quality of development design/current status of completeness (N=238) Delivery period is dragged and delayed
1 Dragged x
d del
0% 20% 40% 60% 80% 100% et
I T T T T 1
Confusion with g"ﬁe“ng o
2 | meeting delivery elivery perio
Total 45.8 O
| Out of kilter with Completely out of kilter
I:l There are many problems caused . Relatively few problems caused by development 3 | meeting delivery 24.2 %
by development design design have arisen period xX x >
Technology Solution at headstream of QCD Technical
4 | Accumulation accumulation/ 13.7 %
type % Operational
i\ improvement
100%
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Recommendation 6: Develop a healthy sense of urgenc
throughout engineering dep%rtments Y ety @Mﬂn

In the current management environment, where paradigm shifts in products and technology occur constantly,
companies are sometimes satisfied with their current status and cling to past and present experiences of success
rather than coming up with innovative activities borne out of a healthy sense of urgency.

In the future, engineering departments, which will be required to be a company's driving force, will have to set
high targets outlining the ideal goal to aspire towards and work together to bridge the gap between that and
their current status rather than clinging to past business successes or failures. What is needed is an
organizational structure with a healthy sense of urgency that is capable of innovation on an ongoing basis.

Levels of organizational innovation activity a comparison of development capabilities (N=250)

Advanced development Less advanced development
capabilities capabilities
0% 50% 100% 0% 50% 100%
A: VISION - Your company draws a figure showing I',. 1 ' ' ' !!;( '
\_Nhat it \_Nants to achieve in m_edlum-t_erm business 0.0 ,13_2 65.8 21.1 //53.8/// 21.8 9.0
innovation and development innovation. I X ﬂ

- 7
61.5//// 90 2.6
/ //A.nr ..i"’.fl
C: Sharing of Valte Standards - Value standards concerning o/ ] ¢/ |
customers, products, technology, operations and SV | fff |
management are defined and your company is working to 36. / 50.0 10.4 };63.6 A 11.7| 2.6
achieve higher value standards. 2 o

B: Innovation Scenario — Practical issues for -
undertaking business innovation continuously 0.0 yéjfg{y/ 50.0 7.9
i

and the set-up scenario are visible. o

D: Policy Control — The annual reform policy for QCD F7
as a division is prop0§ed and the business operation 50.0 31.6 345{/ 44.9 6l4
cycle follows that policy. s S

E: Performance Evaluation - Understanding thatthe results o~ prrgrpry———————————~_ /=~
activities are produced by mutual interaction between Y F 4*"7
individuals and the group, your company carries out 65.8 79 /56. / 32.1 1.3
performance evaluations froma medium-term perspective. r s /!

%;% 20.5 26

Having major = Having minor Having less Having no
= problems problems ] problems [ problems

F: Intra-Division Cooperation — The mood
throughout the division is not that of a group 0

¥ ry
. Zse.s 7 55.3 74
focusing on doing routine works but that of £

challenging something new.

o
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