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Key roles of R&D (Top Five of American CEO of Manufacturing Firms) ;
Product Quality
» Reduced Production Costs
» Responsiveness to Market Interests
» Company’s Future Strength
(Keeping up with new technology and product development)

v

o The goal of strategic Leaders of business organizations recognize the
management of R&D is to critical importance of R&D management to their
help ensure that the cash success in guiding their firms to becoming world-
flow of a business enterprise class competitions
will be sustained and will ‘

continue to grow

The management of R&D must be purposeful
rather than hopeful or “hands off” and must
always be connected with the firm’s overall
business strategy

e How R&D can be managed
effectively to support and
enrich its business strategy
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History

——
(1) 1st Generation R&D

R&D organizations are rarely integrated spiritually or strategically as full and equal
partners

Its relevance and value are unclear and its organization is physically and culturally
isolated

R&D is treated as an overhead item, or as a tax on the business

Budgets are set in relation to sales and at a level deemed reasonable by industry
practice

Within this budget framework, decisions about areas of concentration and project
continuation may be left largely to R&D management

No assurance that the R&D organization, left to its own devices, will pursue
programs related to business on corporate strategy, either in focus on in degree
of innovation and risk

Hiring good people, having them work in a creative - possibly remote - setting,
leaving them alone and hoping they produce commercially viable results

(™ the strategy of hope” )

Business people think “researchers are uncontrollalbe” and researchers think that
“administration smothers creativity”

Business managers complaints that “results are always just around the corner”,
the researchers retort that “breakthroughs can not be forecasted”
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Manufacturing Procedure of Carbon Fiber
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(2) 2nd Generation R&D

Seeking to quantify the cost and benefits of individual projects and to monitor
progress against project objectives

Managers outside the R&D area participate in suggesting or reviewing projects
Cost accounting and control systems have been extended into R&D budgets
R&D function has characteristically resisted this pressure for short-term
measurable results, because the results most of the time cannot be seen to be
counted

The business resent the R&D resistance to being held accountable or comparable
terms

The R&D program may be pushed toward conservative, incremental projects
The relationship of the R&D program to overall company strategy is incomplete
It attempts to link R&D and technology to the needs of the business on a project-
by-project basis, failing to deal adequately with activities not directly related to
existing business but import on a corporate level

No optimizing R&D resources for the business or for the corporation as a whole
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Q Fungicide
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Q Fungicide

» Procymidone
» Captafol

» Ferbam

> Medi

> Isoprothialane

» Carbendazim
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H-Acid Market

> 1980 0H 2 MAHAIE
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==l Bayer 7,000 T/Y
g3 1C1 4,000 T/Y
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=4t (9.1 $/kg)

Polymer & Chemicals

PVA (Polyvinyl Alcohol)

Carbomer
(Polyacrylic Acid)
Polyester Polyol
Liquid Pitch
Plasticizer

Maleic Anhydride (MA)

Calcium Chloride

. Water Soluble Resin, Thickener for Cosmetics,

: Main Component of PU, Pohang

: Deicing, Incheon

Research Achievements

: Textile & Paper Sizing Agent, Adhesives,

Raw Materials for Functional Film, Gunsan

7

Pohang
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: Reduced Cost for Transportation, Pohang/Gwangyant

;. Trimellitates , Adipates, Pohang

1 From Reaction Gases Produced in PA Plant, Ulsan/Yong-Yeon
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|
Specialty
B Porous Silica (Micloid) : Anti-Blocking Agent for Polymeric Film (
Matting Agent for Paint, Abrasive for Tooth Paste,
Filtering Aids for Beer & Beverages Production
30 Grades, Gunsan Plant
B Fumed Silica : Fillers, Gunsan Plant

B Coated Percarbonate (PC) : New Grade Coated PC, Detergent, Bleaching Agent g5
Alabama Plant (USA)

B Phosphoric Acid : LCD / Electronic Grade, Gunsan

B Hexachlorophene (HCP)  : Antibacterial Agent, Dioxin Free, Approved by FDA (No. 6430)
Pohang

m BAS-514, 518 : Herbicide, Gunsan

——
(3) 3rd Generation R&D

e  Continuous interactive process, creating an environment in which the right R&D is
done and in which R&D is done right to support corporate success

¢ It demands active dialogue and a sense of partnership in technology among the
leadership of R&D and other key managers focused on business strategy

¢ The most decisive factor in the overall success of R&D is the selection of
strategically worthwhile R&D goals and that the allocation of resources and
establishment of policies must be determined by senior management in a timely
and effective fashion

e Integration of general managers and R&D into equal partnership with the
corporation and its business, in deciding what to do, why, and when

Working to formulate integrated corporate/business/R&D/technology strategies
that take account of synergies and trade-offs between projects across business
and corporate programs

- How important is R&D to its various business?

- How effective is our integration of R&D, business, and corporate strategy?

- What is the quality of our plans’ balance in time, risk, reward, and competitive impact?

- How good is the spirit of partnership between R&D and the other functional
communities?



Administrator
Theories and Applications of Chem. Eng., 2008, Vol. 14, No. 2                                                                                                      4092            


Theories and Applications of Chem. Eng., 2008, Vol. 14, No. 2

H& IS R&D =&

|
& 14} 24 o 3A1 R 44
T8 A7 19C F4t - 2z R4 ~ 1980°dd ~ |1990d ] Fst ~
Ha o |BEY F49 AA F4He Chain-linked Chain-linked =
%3 A% 29 A8 m% 2% H HEHNI 29
Z3/APA | A7, FF VP of RE&D CTO ClnC, CDO =
AEETE S = AHH R&D
o x FA#E Z2A |2 = R&D $&E2
24 28 Ve R E oA 2A BTG R NG
2 : G|
Management |People p Product U}-_T".‘_“Z“J;—“ e
rocess - \I'ecpe, I'TOCEsS,
ot (R&D o1& (7]= EZFQ)
3 R&D 91F) e & 12 ot
Stage Gate, 4 H|H9&H 4
J19=  (SFAL (R&D) |7 BWrh ZT=A
£ #a
'How to make"
R&D=] - g4 =E A (E&D
B4 el | - EE-55 ZE 4=
- Do the rght thing in the right way!
o O] &P —-GEWR |- EA8Ee] T Gobe) [+41]2] Target |-GE2] IB
< AYE, BE2AJER = | (39, A4 R | -oriented RE&D |-IBM=] EBO
Al wErt Y| ZE A2 B |- EEP T Z=AE | Dulont APEX §
=L J| 2t R&D §£ X2 =35t &5t
|
- AR, LeAdR, ddiAEd T 49 7199 ReD AE 2 HFL A
& Bfs)m glork 2 9 g 7199 ReDE 943 94% £z
9 F7194 R&D & 5T 719 HlF @ 36%(2003) — 41%(2006)

229 7Y vs. 7Y RD BEE Ul R&D 49 Y2l H|E
()
i B
34 209 RED 719 it
£ 3 [£)
5 b T 0,000
2|9 RED
g 500 £ 719 RAD : 14558
6% | 100 '
= H 1
- 234 RED Top 1000 7% ‘ 5
3.6% 3000 gy | A [t
sEoR| 36% |[HF:50% ‘
AP 0 ! L L ! )
2L2: EU, Industrial R&D investment Scoreboard; 27|, Z¥ 9& R&D =7



Administrator
Theories and Applications of Chem. Eng., 2008, Vol. 14, No. 2                                                                                                      4093


Theories and Applications of Chem. Eng., 2008, Vol. 14, No. 2

The characteristics of third generation R&*D management (strategic and
purposeful)

MANAGEMENT AND —l
STRATEGIC CONTEXT J

+ Holistic strategic framework

s

The R&D strategy cycle is an iterative and continual process { | PHILOSOPHY ‘ | Partnership I

What are we G e
trying to do }—T‘ ORGANIZATION I Breaks the isolation of R&D I
in the business? [l
/ \ \ TECHNOLOGY/ Technology/R&D and business strategies
R&D STRATEGY integrated corporatewide

What will
we support
in R&D?

How can R&D
contribute?

+ Combined R&D/business insights across

OPERATING PRINCIPLES
the spectrum

: S
[z e
| FUNDING « Varies with technology maturity and
Skt competitive impact
o |
[ What are the .
aﬂcadn7we costs/benefits hie RESOURCE Based on balancing of priorities and
affon ~- Sie and risks? ALLOCATION risk/reward
[ |7} Al R&D has defined, consistent business and
4 | 4
| TARCETING | | technological objectives

PRIORITY 1+ According to cost/benefits and contribution
SETTING | to strategic objectives

MEASURING |7+ Against business objectives and technological
RESULTS | expectations
sl
EVALUATING « Regularly and when external events and internal
= PROGRESS developments warrant

R&D Strategy

. Activation in operating committee for reviewing the research program

. Consensus on research topics (What we should do, and What we can do well)

- How relevant and important to the company would the successful completion of program
A be within X years it might take?

- Do we have the critical mass of resources required? Are they in-house or available
externally?

- Given their relative importance, likely time frames, and resource availability, should we
proceed with all the programs proposed or only with some?

- Which programs should get priority?

. Project based matrix organization instead of Team based organization

. Motivation and Reward (First of all, researchers should have the passion and the
professional interest on research topics)

. Establishing the dual ladder system
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Q Mission Oriented Research

o What we should do ? < What we can do well?

Q Glue Technology

In House I:I

)
- %D
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