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beyond, R&D Trend Forecast in Europe

201314 0| T 82{0| R&D 5 ClI&

A(ADAGASCn

2013 R&D Trends Forecast

Results from the Industrial Research Institute’s Annual Survey
IRI's 2012 trends survey results suggest that R&D leaders are anticipating a year of weak yet stable growth.
The Industrial Research Institute

20134 R&D £} %% IRI(Industrial Research Institute) ¢12{| A& XAt
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2013 and beyond,

R&D Trend Forecast in Europe
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One main difference between Europe and, for instance, USA,
Japan, Korea, Australia or Brazil, is that Europe is not a nation
but a set of 27 countries/nations that tend to adopt some com-
mon policies in different fields of activities.

The 27 EU member countries with their date of joining EU
are:

Austria (1995), Belgium (1952), Bulgaria (2007), Cyprus (2004),
Czech Republic (2004), Denmark (1973), Estonia (2004,)
Finland (1995), France (1952), Germany (1952), Greece (1981),
Hungary (2004), Ireland (1973), Italy (1952), Latvia (2004,)
Lithuania (2004), Luxembourg (1952), Malta (2004), Nether-
lands (1952), Poland (2004), Portugal (1986), Romania (2007),
Slovakia (2004), Slovenia (2004), Spain (1986), Sweden (1995),
United Kingdom (1973) and Croatia as an acceding country
Besides, there are still some potential candidates for the future:

Iceland, Montenegro, Serbia, Yugoslav Republic of Macedonia,
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Turkey, Albania, Bosnia and Herzegovina, Kosovo.

Of course there are many treaties and agreements at the Eu-
ropean level, whether political, economic and social but every
country still retains a large autonomy for a number of economic
and political matters.

As far as Research & Development is concerned, each country,
as member of the European Union has its own priorities and
incentives for developing some specific areas of knowledge, its
own industries, research centers and universities performing
R&D individually or in association with some local partners
within that country, not-withstanding some transnational col-
laboration.

There is also local support from the concerned national govern-
ment in various proportions and for various fundamental and
applied research on some specific matters.

Yet, on top of these national initiatives, there are European
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R&D projects, by nature transnational.

Research and innovation are a main issue for Europe’s growth
and jobs creation. Member countries are meant to invest 3% of
their GDP in R&D by 2020 (1% public funding, 2% private-
sector investment), as defined in the Lisbon treaty.

There is a definite hope that such measures could create 3.7
million jobs and increase annual GDP by nearly €800 billion
at EU level. As such, there is a relatively general consensus that
the way out of the current economic crisis will be through in-
novation (new products and services generating new jobs and
replacing some more traditional industries that have migrated

to the middle-east, India and China for example.)

EU has identified some grand challenges for the present and
the future, like issues of our time such as energy, food security,
climate change, European aging population, scarcity of water
and some other materials like metals, rare earths, etc... and
considers that research and innovation are the main ways to
foster jobs, quality of life and prosperity.

Innovation will need to encompass not only deliverable products
and services but also processes for developing these deliverables
in order to improve quality of life on social, economic and
environmental aspects.

The time is close to launch a big program focused on the time
horizon of year 2020.

Challenges in that respect are plenty:

* Cooperation between public sector and private sector, encourag-
ing “PPP’s or public private partnerships”

* Facilitating the transfer from ideas to markets

¢ Financing of developments

* Consolidating fragmented research markets

« Creating, by 2014 a single ERA (European Research Area) making
it possible for any EU member state researcher to work and live
anywhere in the EU (alleviating to that effect the social security,
tax and other legal roadblocks that still differentiate the 27 EU

member countries.)

Since several decades, the EU has launched seven Framework
programs for R&D, the first one starting in 1984 and lasting
through 1987.

The FP7 (seventh program) started in 2007 will last through
2013, while there is a lot of preparation work at the EU commis-
sion, EU council and European Parliament for the launch of the
FP8, starting in 2014 and that will be called “Horizon 2020”.

The EU administration has developed some tools like:

Joint Research Centre (JRC)

The Joint Research Centre (JRC) is a network of seven research
institutes across the EU. In addition to researching nuclear energy
and nuclear safety, the JRC has developed technologies including
a remote sensing technology to detect emerging food crises in

developing countries where EU food aid will be needed.

European Research Council (ERC)

The European Research Council (ERC) supports ‘frontier research’
encouraging the very best, truly creative scientists, scholars and
engineers to go beyond established frontiers of knowledge and the
boundaries of disciplines. The ERC's investigator-driven, bottom-up
approach allows researchers to identify new opportunities and
directions in any field of research, rather than being led by priorities

set by politicians.

European Institute of Innovation and Technology (EIT)

The European Institute of Innovation and Technology aims to
translate research results into commercial applications by creating
‘knowledge and innovation communities’. It is a new model of part-
nership involving universities, research organisations, companies,

foundations and other entities, meant to be sort of a European MIT.

The budget for FP7 was 50.5 billion € whereas “Horizon 2020”
(the equivalent of an FP8) should be endowed with 80 billion €.
FP7 has focused, to this day, on:

Cooperation — collaborative research in health, food, agricul-
ture, fisheries, biotechnology, information and communication

technologies, energy, the environment, transport, socioeconomic
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sciences and the humanities, space and security. It also covers
nano-sciences, nano-technologies, new materials and new pro-
duction technologies.

Ideas — establishment of the European Research Council (ERC),
which funds frontier science.

People — human resources, including scholarships for young
researchers, fellowships for lifelong training and career develop-
ment, partnerships between industry and academia and awards
for excellence.

Capacities — funding for research infrastructure, small busi-
ness R&D, knowledge and science clusters as well as scientific

knowledge in general.

Horizon 2020 is the new Framework Program in research and
innovation for 2014-2020 and it will be available to research
institutions, universities, innovative private companies and
small businesses.

It is definitely the most ambitious R&D and Innovation Eu-
ropean framework program ever and will come on top of any
other local (national or regional) initiatives.

It will concern sectors like agriculture, food, health, transport,
energy, renewables and information and communication tech-
nology although this list is not limitative.

A particular accent will be on what is now called in Europe
“KET’s” or Key Enabling Technologies.

These KET’s encompass technologies that are instrumental in
moving towards a low carbon footprint as well as a knowledge
economy.

They are topics like nano-electronics and more generally nano-
technologies, advanced materials, biotechnology and photonics
and generate a lot of hope for Europe to be competitive within
the knowledge economy of tomorrow.

They are supposed to make possible the development of new
goods and services and the restructuring of industrial processes
needed to modernise EU industry and make the transition to a
knowledge-based and low carbon, resource-efficient economy.
The Commission has already identified KET’s as a prior-

ity within its Europe 2020 strategy and proposes a European

strategy for KET’s built upon technological research, product
demonstration and competitive manufacturing, as such, going
all the way down to the saleable product.

Furthermore, the EU is intending to put a special emphasis on
SME’s (Small and Medium Enterprises).

SME’s are seen as vulnerable in these times of crisis while at
the same time being usually faster and more efficient, because
of their agility, to transform ideas into commercially attractive
products and services.

That is why the EU commission has made the following propos-

als to facilitate innovators and especially SME’s:

* The European Commission's proposal for unitary patent protection
would reduce the costs by up to 80%.

* The standardisation package aims to modernise the system so that
standard-setting is 50% quicker

* A new venture capital regime so that funds can easily raise capital
across Europe, and support growing businesses with a European
and global perspective

¢ A proposal to modernise EU public procurement legislation, includ-

ing concrete measures to facilitate innovation.

The purpose of these actions is to create an innovation-friendly
eco-system with better links between research and business and
more investment in research and innovation.

Besides the pan European program, the EU commission is not
isolating the Research and Innovation in Europe from the rest
of the world.

As a matter of fact, there are a number of planned collaborations

with non-European regions, as for instance:

¢ hypersonic flights and nanotechnologies with Russia
* healthy aging and energy security with Japan
e smart cities with India

¢ poverty related diseases with Africa.

It is expected that all those measures are going to be a big

stimulation of the European research and innovation, linking

34 11 JANUARY 2013



industries (represented by EIRMA, the European Industrial Re-
search Management Association), RTO’s (Research and Tech-
nology organizations, represented by EARTO) and universities
(represented by EUA, the European University Association) for
the improvement of the European R&D and innovation scene.
The idea is to foster a kind of “New Renaissance”, where the

main guidelines would be:

* creating a single EU-wide patent system

e agreeing on a fast-track implementation of pre-commercial pro-
curement of R&D

e concentrating R&D and innovation funding around a selection of
relevant themes for Europe 2020, with an accent on sustainable
and inclusive growth

e focusing on creating a single market for R&D and innovation

e creating a European venture capital fund for investing in early

stage and business development before commercial investment

It would rest on 3 pillars:
Pillar I: “Excellent Science” with regard to “Forward and
Emerging Science and Technology” or FET.

Pillar2 : Building and sustaining industrial leadership

Pillar3 : Predominant focus on application-oriented, problem-
solving research to tackle societal grand challenges.

The endeavor is enormous but the spirit is high and the enthu-

siasm omnipresent.

More info is available at

http://ec.europa.cu/research/horizon2020/index_en.cfm
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2013 R&D Trends Forecast

Results from the Industrial Research Institute’s Annual Survey

IRI's 2012 trends survey results suggest that R&D leaders are anticipating a year of weak yet stable growth.

The Industrial Research Institute

201344 R&D £t o=

IRI(Industrial Research Institute) 12| A-Z XA}

Following several years of wide investment swings due to
a drastically changing economic landscape, the Industrial
Research Institute’s (IRI) 2012 survey results suggest that
R&D leaders are anticipating a year of weak yet stable growth.
Responses to this year’s survey are optimistic, but less so than
last year. As was true last year, the largest growth is in new-
business projects, while support for existing businesses and for
directed basic research are both expected to decline. Although
at least one industrial sector represented by survey respondents
reports an expected reduction in spending for 2013, most
respondents are preparing for a period of managed growth, in
contrast to the cycles of rapid contraction and expansion that

have characterized recent years.

Background
This is IRD’s 29th annual R&D Trends Forecast. The survey,
which was conducted in July and August of 2012, asks R&D

leaders about both their actual activity in the past year and their
expected investment levels for the coming year. Other areas
explored include the international dispersion of R&D facilities
and the top concerns for respondents going into 2013. The
analysis is based on data from 114 respondent companies, 101
of which are IRI member organizations. Due to the changing
membership of IRI and the voluntary nature of the survey, the
mix of companies represented each year fluctuates. However, we
believe there are enough responses from a large enough cross-
section of industries to provide insight into general trends.
After a brief profile of the survey participants, the results are
reported in three sections:

1. Responses to the survey’s basic questions on investment levels,
along with historical comparisons and industry segmentation;
2. Insights into trends regarding collaboration and international
investment; and,

3. Discussion of survey respondents’ top concerns.
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Profile of Survey Participants

The 114 respondent companies come from a broad crosssection
of industries<Table 1>. The organizations participating in this
survey are medium to large corporations<Table 2>. Most have a
global reach; taken together, respondent companies have a total
of 278 labs outside the United States spread across 30 countries.
China holds the largest share of these labs(49), followed by
Germany(30), England(24), India(21), and France (20).

Some respondents left some questions unanswered; the average

number of responses for each question is approximately 103.

TABLE 1. Survey respondents by industry

Industry Responses
Professional & Scientifi ¢ Industries 1
Textile, Apparel, & Advanced Materials 2
Healthcare, Medical Products, & Pharmaceuticals 2
Federal Lab, Government 2
Energy, Power Supply 2
Aerospace & Defense 2
Computer, Software, & Related Products 2
Transportation & Public Utilities 3
R&D Services 3
Paper & Allied Products 3
Electronics 3
Petroleum & Related Products 4
Metal Industries 6
Consumer Products "
Industrial Machinery, Equipment, & Products 12
Food, Tobacco & Related Products 16
Chemicals, Gases, & Advanced Materials 30
No Response 10

TABLE 3. Responses to questions regarding expected changes for 2013 compared to 2012

TABLE 2. Survey respondents by corporate revenue

Revenue (in millions) Responses
> 50,000 15
10,001—50,000 18
5,001—10,000 2
1,001-5,000 29
101-1,000 15
11100 2
1—10 2
<1 0
No Response 12

Expectations for R&D Investment

The survey’s principal purpose is to identify participant
expectations with regard to R&D spending for next year, in
comparison to this year<Table 3>.

Overall, the data reveal very few significant changes in direction
or sentiment. R&D managers report mild optimism for
spending going into 2013; 89 percent of respondents indicate
that they expect R&D investment to either remain the same or
increase, while 11 percent expect it to decrease. Investment in
new business is anticipated to see the highest relative growth by
R&D managers, with 29 percent of respondents expecting an
investment increase and only 10 percent expecting a decrease.
Directed basic research, however, shows the largest relative
downturn, with 21 percent indicating an expected decrease in
investment.

Licensing strategies for 2013 are expected to remain the same,

at least in terms of funding; approximately 74 percent of

How do you expect 2013 to compare with Much less Less About the same Slightly more More Much more N/A*

2012 for the following? (5% less or more) (5%—-0 less) (0—-2.5% more) (2.5--5% more) (5—-10% more) (>10% more)

1. Total company R&D expenditures 5% 6% 39% 31% 12% 7% 0%

2. Capital spending for R&D operations 7% 7% 48% 20% 5% 13% 0%

3a. Re_lal_we d|svmbul|on of R&D costs: Support of 4% 14% 66% 8% 59% 3% 1%

existing business

3b. Eel_atlve distribution of R&D costs: Directed 7% 14% 48% 149% 8% 5% 5%
asic research

3c. Eelguve dlgtrlbutlon of R&D costs: New- 3% 7% 31% 30% 2% 8% 1%
usiness projects

4. Qutsourcing R&D to other companies 3% 5% 38% 30% 6% 2% 17%

5. Licensing technology FROM others(dollar 0% 4% 60% 15% 7% 0% 14%

volume)

6. Licensing technology TO others(dollar volume) 1% 6% 60% 8% 6% 3% 17%

7. Targeted R&D/sales ratio 3% 8% 54% 22% 6% 2% 5%

8. R&D funds spent on external customers and 3% 6% 63% 16% 4% 39 5%

technical services

* N/A=Not applicable
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respondents anticipate no change in the dollar value of licenses
they produce or acquire. Respondents indicated that money
spent on customer service and technical support will likely
remain unchanged in 2013. Finally, the data on hiring indicate
that R&D managers are expecting moderate growth in both
professional hiring(89 percent expect an increase or no change)
and new graduate hiring(87 percent expect an increase or no
change), supporting the overall trend of stable, managed growth

going into 2013.

Trends Over Time

Comparing the results of this survey with results from past
years’ editions provides a view of trends as they emerge over
time. These trends are visualized via a “sea change index,”
which is calculated by subtracting the number of respondents
who anticipate a negative change(<0 percent) from the number
who anticipate a positive change(>5 percent) and normalizing
the data to a 100-point scale. The range of this index varies
from -100 percent to +100 percent.

It’s important to note that the trends over time visualized in the
sea change indexes may run counter to some of the optimism
seen in the annual data. In 2011, the sea change index fell to +13
percent, indicating a pullback from 2010’s extreme optimism,
which pushed the sea change index to +21 percent. The 2012

data reveal a continuation of this pullback, dropping the index

30

2008

2012

10 /\ Total R&D expenditure
A / \\ //\\
o2\

N

-20
2004

20

Capital spending

Sea change index

2010

-30
FIGURE 1. Sea Change Index for total R&D spending

another 5 points to +8 percent. This suggests that companies
may still be adjusting their strategies to accommodate a changing
business landscape.

The 2012 Sea Change Index for R&D spending suggests
continued stabilization of capital spending patterns after the
tumultuous 2009-2010 period; however, a worrying downward
movement is evident in total R&D spending<Figure 1>. The
sharp downturn in R&D/sales ratios suggests rising pessimism
or at least a shift in focus. Breaking down total R&D spending
into its constituent parts reveals continued anticipation of a
boost in new-business investment in the coming year, although
the sea change index shows that growth will be slower than was
anticipated for last year. Directed basic research is expected to
receive less investment than in the previous year, although that
reduction will be less than it has been in recent years, as shown
by the upward slope of the plot<Figure 2>. Anticipated growth
in investment in both new and existing business investments
shifted downward mildly from last year’s results, suggesting an
increase in pessimism about business growth in 2013 compared

to 2012.

Industry Sector Trends

Information about participants’ industry segment data is
collected as part of the trends survey; the data is then analyzed
by industry segment in order to more closely examine where

the biggest changes are taking place. To be included in the

/ \ 2005 2008
—_——
0 \ / \ Total R&D

Directed basic research

Sea change index
o
\
>

-20 New business projects

-30

-40 Vv
2010

-50

FIGURE 2. Sea Change Index for total R&D expenditures by type
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segmentation data, an industry sector must be represented by
at least five survey respondents. This year, qualifying industrial
segments include chemicals, industrial machinery/equipment,
consumer products, food, and metals.

Projections for 2013 across these segments largely indicate
growth in line with the overall survey findings; however, feelings
in several industries diverge significantly from the general mild
optimism<Figure 3>. The metals industries, in particular, are in
amoderate decline. The only bright spot for generally pessimistic
respondents in this industry is new graduate hires, which
are expected to rise in 2013. R&D managers from consumer
product companies are anticipating very little change but expect
a decline in overall hiring and no change in the number of new
graduate hires, putting downward pressure on the industry’s
overall sentiment. In contrast, investment in new business
projects, capital spending, and even directed basic research is
expected to increase strongly in the chemical industry, which
represents 29 percent of total survey respondents; as a result
of its strong showing, these positive projections largely offset
the decline seen in other industries to produce a more positive

overall assessment.

How Did We Do Last Year?

To contextualize our annual forecast, we ask respondents about
their actual R&D budgets this year so we can compare them to
the responses to last year’s survey. Most companies(58 percent)
saw no difference between their actual 2012 spending and their

projections for 2012, but almost a quarter of respondents(24

TABLE 4 . Responses to question regarding expected changes in external collaborations

percent) said actual budgets were lower than forecasted.

We asked respondents to identify the top three factors in
differences between projected and actual budgets. Among the
top reasons given, the most important was changing business
conditions. Other important factors included a changed growth
emphasis and company strategy changes<Figure 4>. All of these

are indicative of continued market volatility.

Changing business conditions

Changed emphasis on growth in new
products, processes, services
W Top factor

Strategy change

2nd highest
Schedule delays

M 3rd highest

Lack of personnel

Lack of technical success

30 40
Number of Responses

FIGURE 4. Factors leading to differences in actual vs. projected 2012 spending

External Collaborations

We asked respondents about their projected spending on a range
of external collaboration mechanisms<Table 4>. Visualizing our
collaboration data on a sea change index reveals that external
collaborations continue to experience positive growth, albeit with
a downturn in expectations from last year’s results<Figure 5>.
R&D managers remain optimistic in their outlook on alliances,

partnerships, and collaboration agreements. Respondents

How do you expect 2013 to compare with 2012 in the following? Decrease Stay the Same Increase N/A*
1. Grants, contracts, etc., for university R&D 1% 48% 31% 9%
2. Participation in consortia for university research 8% 58% 24% 9%
3. Contracts with federal laboratories 1% 40% 22% 27%
4. Participation in alliances and joint R&D ventures 2% 41% 51% 7%
5. Acquisition of technological capabilities through M&A 5% 51% 29% 15%
6. Creation of spinoffs based on developed technology 2% 45% 12% 41%

* N/A=Not applicable
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FIGURE 5. Sea Change Index for Collaboration Activities, 2006-2013

do anticipate, however, a year-on-year decline in anticipated
growth in all but one category. Most significant is the much
weaker growth, compared to previous years, in the number
of expected contracts with federal laboratories. However, the
strong upward movement of expectations for alliances and joint
projects suggests that cooperation remains a significant strategy

for corporate R&D.

International R&D

In an effort to trace global investment trends, we ask survey
participants where they locate R&D facilities outside of the
United States. Approximately 76 percent of respondents
indicated that their organizations have R&D facilities located
outside of the United States, primarily in western Europe and
east and southeast Asia<Table 5>.

The distribution of countries has narrowed since 2012,
however, with ten dropping from the list; many of those lost
this year were added in the 2011 upswing<Table 6>. Scotland,
New Zealand, and Costa Rica entered the list for the first
time this year. There were sharp decreases in the number of
companies with labs located in Italy, Spain, Sweden, Malaysia,
and Japan, and a noticeable increase in labs located in China,
Australia, Belgium, and Korea. These patterns appear to follow
closely with investment risk/return changes by country. Italy
and Spain, for instance, have undergone financial crises that

triggered significant austerity measures and brought tax changes;

TABLE 5 . Distribution of non-U.S. labs by region

Region 2012 201 2010
Western Europe 109 95 120
Eastern Europe & Russia 3 5 3
Scandinavia & Baltics 4 7 5
Middle East & North Africa 1 3 0
Africa 1 2 0
East & Southeast Asia 92 7 86
North & Central America (non-US) 26 15 25
South America 17 16 19
Oceana 25 17 21
Total 278 237 219
TABLE 6 . Non-U.S. lab distribution by country

Country 2012 2011 2010
China 49 36 34
Germany 30 24 31
England 24 17 26
India 21 16 22
France 20 23 19
Canada 17 " 16
Brazil 16 12 19
Belgium 15 8 10
Australia 13 6 5
Singapore n 1" 16
Netherlands " 7 10
Japan 10 12 17
Korea 9 5 5
Mexico 8 4 9
Thailand 3 3 -
Ireland 3 1 3
Finland 3 1 -
Switzerland 2 5 3
Scotland 2 - -
Italy 1 6 "
Sweden 1 4 5
Spain 1 3 7
South Africa 1 2 -
Colombia 1 2 -
Poland 1 2 -
Czech Repub. 1 1 -
Saudi Arabia 1 1 -
Russia 1 - 3
New Zealand 1 - -
Costa Rica 1 - -
Taiwan - 3 3
Malaysia - 1 5
Argentina - 2 -
Israel - 2 -
Hong Kong - 1 -
Denmark - 1 -
Norway - 1 -
Luxembourg - 1 -
Slovakia - 1 -
Romania - 1 -
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together, these changes both decreased stability and increased
the potential costs of doing business in these countries. China’s
continued economic strength remains a significant enticement
for companies, resulting in an increasing number of new labs

within its borders.

Top Concerns

Over the last 15 years, or perhaps longer, the top responses to
the question regarding primary concerns have been “accelerating
innovation” and “growing the business through innovation.”
This year, however, the options for answering this question
underwent a minor adjustment as a result of the understanding
that the top occupation of R&D managers—as defined by
their positions—is always accelerating innovation, making this
the obvious top choice for respondents thinking about their
concerns. To help refine the picture of what R&D managers are
most concerned about, we removed this obvious choice from the
list of available answers. We have also expanded the question by
asking respondents to list their top three concerns rather than
their top two, as we have in the past.

The responses to this modifi ed question reveal a much greater

concern with balancing long-term and short-term R&D

TABLE 7 . Top-ranked concerns by industry

objectives than with any of the other categories offered<Figure
6>. The categories “attracting, developing, and retaining
talent” and “building and maintaining an innovation culture”
were a close second and third, respectively. Worth noting is
that the third most common “top concern”(that is, the option
ranked number one by respondents) is tied between two other
categories, “managing innovation globally” and “gaining senior
management support for technology-based innovation,” each
of which was identified by 8 percent of respondents as their

number one concern.

| Top Concern

#2 Concern M #3 Concern

[— h

Balancing org's long-and short-term R&D goals
Attracting, developing, and retaining talent
Building/maintaining an innovation culture
Integrating tech planning and business strategy
Managing innovation globally

Identifying disruptive technologies

Gaining top mgmt. support for tech-based innovation
Measuring R&D processes/outputs/outcomes/value
Improving efficiency

Leadership development

Improving knowledge management

Complying with regulatory changes

Improving sustainability |l

f T T
0% 10% 20% 30% 40% 50% 60% 70% 80%

FIGURE 6. Top concerns of R&D managers

Consumer Industrial Food, Chg;“s'::ls'
No. 1 Concern All Metals Machinery/ Tob .
Products ! Advanced
Equipment Related Products Materials
Balancing long-term and short-term R&D goals 41% - 44% 25% 75% 35%
Attracting, developing, and retaining talent 16% 17% - 17% 13% 23%
Building/maintaining an innovation culture 7% 17% - 25% - 4%
Integrating tech planning and business strategy 4% - - - 12%
Managing innovation globally 7% - 33% - 8%
Identifying disruptive technology 6% - - - 6% 12%
Gaining senior mgmt. support for tech-based innovation 7% 33% - 17% - 4%
Measuring R&D processes, outputs, outcomes, values 4% 17% - 8% 6% -
Improving effi ciency 3% - - 8% 4%
Developing R&D leadership 1% - 1% - - -
Improving knowledge management 3% 17% 1% - - -

Complying with regulatory changes -

Improving sustainability -

* N/A=Not applicable
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To provide better insight into this aspect of our analysis,
we segmented the data on top concerns by industry to
see if a difference in focus could be discerned in different
industries<Table 7>. In general, industry-specific concerns line
up relatively well with the overall trends. However, there were
some interesting differences. For instance, the top concern of
metal industry managers was not balancing short- and long-
term R&D projects but gaining senior management support for
innovation. We also see a much greater emphasis on balancing
short- and long-term objectives in the food industry than
elsewhere and more concern regarding the management of
innovation on a global scale among consumer industries than

in other segments.

Summary

On the whole, R&D managers appear to harbor a persistent
optimism about R&D investment going into 2013. This
sentiment may be tempered a bit from last year, but it is
undeniable nonetheless. New-business R&D projects remain a
significant driver of investment, as illustrated by the positive
showing on the sea change index for this indicator, although
growth is projected to be smaller than it was last year. The
anticipation of increased alliances and partnerships globally also
suggests that industries are anticipating varying degrees of R&D
and business growth. The total number of laboratories located
outside of the United States has risen as well, suggesting an
increase in optimism about the world market and a continuation
of the tendency toward globalization. While data suggest that
some industries are undergoing more hardship than others,
our analysis nevertheless paints a picture of a market entering
a period of mild and managed growth, even as it continues to
struggle with the continuing impact of the recent economic
crises.

Special thanks to Jennifer Blenkle, VP of research and innovation
at IRI, for compiling, distributing, and collecting the trends
survey and its results, and to Greg Holden, business writer at

IRI, for his help in constructing this article.
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TABLE 1. Survey respondents by industry

Industry Responses
Professional & Scientifi ¢ Industries 1
Textile, Apparel, & Advanced Materials 2
Healthcare, Medical Products, & Pharmaceuticals 2
Federal Lab, Government 2
Energy, Power Supply 2
Aerospace & Defense 2
Computer, Software, & Related Products 2
Transportation & Public Utilities 3
R&D Services 3
Paper & Allied Products 3
Electronics 3
Petroleum & Related Products 4
Metal Industries 6
Consumer Products "
Industrial Machinery, Equipment, & Products 12
Food, Tobacco & Related Products 16
Chemicals, Gases, & Advanced Materials 30
No Response 10
TABLE 2. Survey respondents by corporate revenue

Revenue (in millions) Responses
> 50,000 15
10,001—50,000 18
5,001—10,000 21
1,001—5,000 29
101—1,000 15
11-100 2
1-10 2
<1 0
No Response 12

TABLE 3 . Responses to questions regarding expected changes for 2013 compared to 2012
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How do you expect 2013 to compare with Much less Less About the same Slightly more More Much more N/A*

2012 for the following? (5% less or more) (5%—-0 less) (0—-2.5% more) (2.5--5% more) (5—-10% more) (>10% more)

1. Total company R&D expenditures 5% 6% 39% 31% 12% 7% 0%

2. Capital spending for R&D operations 7% 7% 48% 20% 5% 13% 0%

3a. Re_lapve d|sTr|but|on of R&D costs: Support of 4% 14% 66% 8% 59% 3% 1%
existing business

3b. Rel_atlve distribution of R&D costs: Directed 7% 149% 48% 14% 8% 5% 5%
basic research

3c. Eelglwe dlgtrlbutlon of R&D costs: New- 3% 7% 31% 30% 21% 8% 1%

usiness projects
4. Qutsourcing R&D to other companies 3% 5% 38% 30% 6% 2% 17%
5. Licensing technology FROM others(dollar 0% 4% 60% 15% 79% 0% 14%
volume)

6. Licensing technology TO others(dollar volume) 1% 6% 60% 8% 6% 3% 17%

7. Targeted R&D/sales ratio 3% 8% 54% 22% 6% 2% 5%

8. R&D funds spent on external customers and 3% 6% 63% 16% 4% 39 5%

technical services

* N/A=Not applicable
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Total R&D Expenditure
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FIGURE 3. Year-over-year sea change indices by industry
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FIGURE 4. Factors leading to differences in actual vs. projected 2012 spending
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TABLE 4 . Responses to question regarding expected changes in external collaborations

Grants, contracts, etc. for univ. R&D

Participation in consortia for univ. research

30 /\\ Contracts with federal labs
2 Participation in alliances and joint R&D ventures
10 Acquisitions of technological capabilities through M&A
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FIGURE 5. Sea Change Index for Collaboration Activities, 2006-2013
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How do you expect 2013 to compare with 2012 in the following? Decrease Stay the Same Increase N/A*
1. Grants, contracts, etc., for university R&D 1% 48% 31% 9%
2. Participation in consortia for university research 8% 58% 24% 9%
3. Contracts with federal laboratories 1% 40% 22% 27%
4. Participation in alliances and joint R&D ventures 2% 41% 51% 7%
5. Acquisition of technological capabilities through M&A 5% 51% 29% 15%
6. Creation of spinoffs based on developed technology 2% 45% 12% 41%

* N/A=Not applicable
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TABLE 5 . Distribution of non-U.S. labs by region

Region 2012 20m 2010
Western Europe 109 95 120
Eastern Europe & Russia 3 5 3
Scandinavia & Baltics 4 7 5
Middle East & North Africa 1 3 0
Africa 1 2 0
East & Southeast Asia 92 77 86
North & Central America (non-US) 26 15 25
South America 17 16 19
Oceana 25 17 21
Total 278 237 219
TABLE 6 . Non-U.S. lab distribution by country

Country 2012 2011 2010
China 49 36 34
Germany 30 24 31
England 24 17 26
India 21 16 22
France 20 23 19
Canada 17 " 16
Brazil 16 12 19
Belgium 15 8 10
Australia 13 6 5
Singapore n " 16
Netherlands " 7 10
Japan 10 12 17
Korea 9 5 5
Mexico 8 4 9
Thailand 3 3 -
Ireland 3 1 3
Finland 3 1 -
Switzerland 2 5 3
Scotland 2 - -
Italy 1 6 "
Sweden 1 4 5
Spain 1 3 7
South Africa 1 2 -
Colombia 1 2 -
Poland 1 2 -
Czech Repub. 1 1 -
Saudi Arabia 1 1 -
Russia 1 - 3
New Zealand 1 - -
Costa Rica 1 - -
Taiwan - 3 3
Malaysia - 1 5
Argentina - 2 -
Israel - 2 -
Hong Kong - 1 -
Denmark - 1 -
Norway - 1 -
Luxembourg - 1 -
Slovakia - 1 -
Romania - 1 -
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Balancing org's long-and short-term R&D goals
Attracting, developing, and retaining talent
Building/maintaining an innovation culture
Integrating tech planning and business strategy
Managing innovation globally

Identifying disruptive technologies

Gaining top mgmt. support for tech-based innovation
Measuring R&D processes/outputs/outcomes/value
Improving efficiency

Leadership development

Improving knowledge management

Complying with regulatory changes

Improving sustainability |l
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FIGURE 6. Top concerns of R&D managers
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TABLE 7 . Top-ranked concerns by industry
Consumer Indus_trial Food, Ché:::IS'
No. 1 Concern All Metals Products l\él _' y/ Tob Advancéd
quipment Related Products Materials
Balancing long-term and short-term R&D goals 4% - 44% 25% 75% 35%
Attracting, developing, and retaining talent 16% 17% - 17% 13% 23%
Building/maintaining an innovation culture 7% 17% - 25% - 4%
Integrating tech planning and business strategy 4% - - - - 12%
Managing innovation globally 7% - 33% - - 8%
Identifying disruptive technology 6% - - - 6% 12%
Gaining senior mgmt. support for tech-based innovation 7% 33% - 17% - 4%
Measuring R&D processes, outputs, outcomes, values 4% 17% - 8% 6% -
Improving effi ciency 3% - - 8% - 4%
Developing R&D leadership 1% - 1% - - -
Improving knowledge management 3% 17% 1% - - -
Complying with regulatory changes - - - - - -
Improving sustainability - - - - - -
* N/A=Not applicable
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