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In a focus study of the microelectronics industry, we 
identified major trends which will affect R&D 

The total global market for microelectronics sums up to US$ 316 bn. and is growing specially 
in emerging markets

The microelectronics industry is in the start of consolidation

Value growers (specially smaller players from emerging markets) might be the consolidators

Consolidation will drive R&D offshoring – but not completely and not only driven by costs

Growth opportunities for microelectronics with an impact on R&D come from Automotive and 
computer industry

Footprint of R&D investments in the microelectronics industry
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The total global market for microelectronics sums up to 
US$ 316 bn. and is growing specially in emerging markets

Region

Sales 2007 Growth 2003-2007 Forecast 2008-2012

in Bn US$ CAGR in % CAGR Estimate in %

Microelectronics: 2007 – World market by major regions
(US$ mil.)

Europe

58.665 9% 6%

Asia-Pacific 

113.094 11% 10%

Rest of World

10.925 10% 9%

Total

316.188 8% 7%

Japan

63.613 5% 5%

Americas

69.891 10% 6%

Source: A.T. Kearney analysis

Footprint of R&D investments in the microelectronics industry

4A.T. Kearney 82/02.2009/19422

The microelectronics industry is in the start of 
consolidation – at the end there will be three players
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Scale Focus

Investment companies

Semiconductors

Airlines

Insurance

Medical & surgical supplies Div. chemical

Div. metal products Mfrs.

Department stores

Adhesives Express

Laundry & homecare

Business machines & office equipment
Electrical automotive supplier

Aluminium

Appliances & consumer products

Trucks & trailer

Publishing

Div. construction

Employment services

Pumps
Securities brokerage

Paint & resin
Shipping

Telecommunication

Div. electrical

Automatic controls

Utilities

1) CR3: Market share of the three largest companies of the total market based on Value-Building Growth database (34,000 companies)
2) HHI: Hirschman-Herfindahl Index corresponds to the sum of the squared market shares of all companies, the axis is logarithmically plotted, CR3 and 

HHI correlate with r2 = 0.78
Source: Value-Building Growth database; A.T. Kearney analysis
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Smaller players from emerging markets enter the market 
and might be the consolidators

Global semiconductors growth portfolio CAGR 2003-2007

Revenue 
growth

Industry 
weighted 

average

Value growthIndustry weighted average

Bubble size = Market Capitalization from  31.07.2008
1) The following  business segments were considered:  Sony: „Electronics“, Toshiba: „Electronic devices and components“, Fudjitsu: „Electronic devices“, 

Matsushita Electric: „Components & devices“.  Value growth were calculated on the EBIT growth basis. Market Cap was estimated with industry 
multiple

Source: Reuters, Annual reports, A.T.Kearney

Intel

Qualcomm

Samsung Electronics

Taiwan Semiconductor

Matsushita Electric*Sony*

Texas Instruments

Toshiba*

Sharp

Fujitsu*

Broadcom

MediaTek

MEMC Electronic MaterialsTokyo Electron
ASML

STMicroelectronics

Hynix Semiconductor

Marvell

Analog Devices

Amphenol

Samsung C&T

Xilinx

NVIDIA

Maxim

Rohm

Chi Mei Optoelectronics

United Micro Electronics

Infineon

Sumco

National Semiconductor Corp

Advanced Semiconductor 
Engineering

LSI

Ibiden
Cypress

Siliconware

Elpida Memory

Micron

Samsung SDI

Jabil Circuit

NEC Electronics

GemaltoAdvanced Micro Devices

Thomas & Betts

Powerchip

Shinko Electric

Nanya

Amkor

Atmel

STATS ChipPAC

Fairchild

ProMOS

-8%

2%

12%

22%

32%

42%

52%

-28% -18% -8% 2% 12% 22% 32% 42% 52% 62%
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R&D is already today a global function – the tendency is 
towards the new markets

American cluster

European cluster

Asian cluster

R&D footprint – Major R&D locations of microelectronics industry

Footprint of R&D investments in the microelectronics industry
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Specially software development, testing and share of pre-
development might be located towards offshore regions

Region

Americas

Europe

Asia

Focus of R&D activities

Primary Material 
develop-ment

Software 
develop-ment

Product 
develop-ment Testing Product 

design
Pre-develop--

ment
Technology 
development

Footprint of R&D investments in the microelectronics industry

Offshoring
candidate

Offshoring
candidate

Offshoring
candidate
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Access to 
qualified people

Access to new 
technologies

Access to new 
markets

Cost advantage

1 2 3 4

Least important Most important

Legend –
Min MaxAverage

Cost advantage is typically not the major driver for 
offshoring of R&D

"With the fabless model, there are 
everyday more companies looking 
for qualified people"

"With so many new application for 
microelectronic devices, you need the 
right people to materialize
market opportunities"

"To compete in the lucrative Asian 
market, we need localized products"

Major drivers for selection of R&D sites

Footprint of R&D investments in the microelectronics industry
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Automotive Industrial Telecoms ConsumersComputer HealthcareApplication/ 
customer 

specific products

Selected market 
segments

Supplying equipment

Passive devices

Semi conductors

Packaging

For microelectronics, Automotive and Green IT offer 
significant opportunities

Segmentation of the microelectronics industry

Source: A.T. Kearney analysis
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Opportunity 1 – Automotive: Alternative powertrain 
solutions is a key issue at the moment

Martin Winterkorn, CEO 
Volkswagen (06/2008)

"The future belongs to the electric vehicle – using 
electricity from the power plug."

Klaus Draeger, Head of R&D BMW 
(06/2008)

"In the long run, hydrogen will be the solution."

Rick Wagoner, CEO General Motors 
(03/2008)

"All of us are under enormous pressure. GM has a clearly 
defined goal: we want to launch the Volt in 2010 for a 
price of less than 30 000 dollar."

Takeo Fukui, CEO Honda Europa 
(03/2008)

"There are many technologies for  reducing CO2 
emissions. The best solution from our perspective is the 
fuel cell. Until a mass market production is possible, 
hybrid motors as well as clean diesel aggregates, 
biofuels and battery driven powertrains will be used."

Dieter Zetsche, CEO Daimler AG 
(03/2008)

"The powertrain of the last 120 years
will have to give way to something that is emission 
free… The decision between electric vehicle and fuel cell 
has not been taken yet."

CEO quotes on powertrain

Source: CEO press statements

Footprint of R&D investments in the microelectronics industry
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Plug-in Hybrid/Electric vehicleFull-HybridsNatural gasDieselGasoline

Opportunity 1 – Automotive:  We expect Electric vehicle to 
increase up to 10% in market share until 2020

Powertrain landscape 20201)

Americas2) Europe3) Asia4)

9%

46%

14%

12%

18%
29%

28%
14%

19%

10% 8%

51%

14%

11%

15%

1)“Moderate drive for change” scenario; 2) North- and South America; 3) EU-27 4) China, India, Japan; All shares are lated to vehicles produced in 2020. 
Sums may vary from 100% due to rounding.

Source: A.T. Kearney
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Opportunity 1 – Automotive: Until 2030, electricity powered 
vehicles might make up to 60% of total vehicles

Customer perspective

• Continued rise in oil prices will further weaken positioning of 
conventional powertrains

• Decrease of battery unit costs will further improve TCO of electricity 
powered vehicles

• Electricity powered vehicles might become "standard" from a 
customer perspective and hinder Fuel Cell Vehicle breakthrough

OEM  perspective

• OEMs will continue efforts to build 
up portfolio with alternative 
powertrains

• Budget and capacity alignment as 
well as broadening of know-how 
will build the basis for strong 
shares of alternative powertrains

• Focus on electricity powered 
vehicles might hinder Fuel Cell 
Vehicle breakthrough

Technology perspective

• Reliability and durability of 
alternative powertrains will reach 
level of conventional powertrains

• Breakthroughs in electricity storage 
technologies could further boost 
demand for electricity powered 
vehicles

• Lack of customer demand could 
limit efforts to install a H2
infrastructure

Regulation perspective

• Close-to-zero CO2 limits in Triad markets might enforce usage of 
alternative powertrains

• Further support of regulation by tax incentives expected

0-4%0-2%
Fuel cell
vehicle5-15%

10-20%

70-80%

Limited drive
for change

20-30%

25-35%

40-50%

Moderate drive 
for change

50-60%

25-35%

10-20%

Change 
enforcement

EV/ Plug-in
hybrid

Full hybrid

Conventional
powertrains

Conventional powertrains =Gasoline, Diesel and Natural GasFull Hybrid includes: Gasoline Hybrid and Diesel Hybrid
Source: A.T. Kearney

Outlook 2030 (total)

Footprint of R&D investments in the microelectronics industry
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Opportunity 2 – IT: ICT is a key driver of the worldwide 
CO2-emission – on a par with air traffic!

… annual CO2-emission of worldwide air traffic

… annual CO2-emission of 320 mil. small vehicles

… 60 bn. trees can assimilate annually 

CO2-emissions 
caused by 
ICT in 2007

~600 mil. t

2% of
global
CO2-

emissions

GlobalEstimated worldwide ICT – induced CO2-emission1)

as much as …

1) ICT indirectly contributes to CO2-emission due to consuming power for hardware operation and cooling ICT = Information and communications 
technology

Source: Gartner; Robinwood; UNFCCC; A.T. Kearney Analysis
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Opportunity 2 – IT: An increase of IT-induced volumes is 
expected despite the overall target to reduce emissions

Targeted CO2-reduction 
(mil. t)

Estimated CO2-increase if company IT
(without countermeasures1); mil. t)

-40% +212%

• Energy saving

• Avoiding of unnecessary traffic

• Enhanced use of renewables

• Higher degree of IT penetration

• Increasing Internet use

• Increasing spread of computer-intensive 
architectures (e.g. SOA)

• Enhancing IT performance

Estimated IT-induced CO2-emission Germany

1) Expected trend in particular based on increased server-induced power consumption 
Source: Federal Environmental Agency; Gartner; A.T. Kearney Analysis

Footprint of R&D investments in the microelectronics industry
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Opportunity 2 – IT: Energy-efficient solutions are important 
measures to reduce CO2-reduction in IT

Ease of implementationComplex Easy 

Required 
investments

High 

Low

CO2-savings lever

CO2: CO2-Equivalent

Server consolidation

1. Reduction of physical servers through 
virtualization

2. Reduction of physical servers through 
application harmonization

Energy-efficient cooling solutions 

3. Energy-efficient cooling layout – existing 
system

4. Energy-efficient cooling layout – new building 
design (“passive - datacenter")

Green IT (Out-)sourcing

5. Sourcing of energy-efficient hardware 

6. Green Outsourcing of hardware and 
operation to energy-efficient service provider

Energy-efficient usage behavior

7. Energy metering and energy transparency in  
IT-usage for sensitization/ benchmarking

8. Energy-saving use of hardware 
(shut down, power management)

Renewables

9. Obtaining renewables for IT-power supply

10. Using renewables e.g. solar system on roof of 
datacenter

2

Harmonization

Cooling
layout

3

1

Virtualization 

4

Building
design

5

Hardware sourcing 6

Green outsourcing

7
Transparency

8
Usage behavior

9
Obtaining 

renewables
10

Using renewables

Ten measures to reduce IT-induced CO2-emission Illustrative
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Companies in the microelectronics industry should take 
actions driven by those trends

Trends Impact on microelectronic-R&D-footprint 

Consolidation • Consolidation will boost R&D offshoring

• Globally, this will cause a decentralized network of research centers. Research 
departments will be operated even in new markets (Indonesia, Africa, …) although 
facing major difficulties (IP, personnel, …).

• Fundamental research will stay in Europe

Offshoring of 
selected R&D 
activities

• Separation of research activities and fabrication facilities

• Fundamental research will stay in Europe

• Cost-wise, this will direct more capital towards intelligence/knowledge-creation and 
less towards prototyping

Growth 
opportunity: 
Automotive

• Tight collaboration of the strong Austrian automotive supplier industry and domestic 
microelectronics R&D

• This trend may foster the position of automotive suppliers as much as the position of 
the R&D facilities 

• Excellence prevents the impact of crises

Growth 
opportunity: IT 

• Focus on CO2-neutrality rather than performance

• Chances for R&D in micro-/ nanoelectronics industry

Summary

Footprint of R&D investments in the microelectronics industry
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Thank you for your attention.
I would be glad to answer your 

questions.

Ramón Romero Pérez
A.T. Kearney GmbH

Charlottenstraße 57, 10117 Berlin
Mobil: +49-175 2659 385

Email: ramon.romero@atkearney.com
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