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27.9% 27.8% 27.7%  $527.5 billion

China 19.4% 20.1%  20.8%
Japan 8.5% 8.6% 8.4%
Germany 5.8% 5.6% 5.4%
South Korea 3.9% 4.0% 4.1%
India 3.5% 3.6% 3.8%
Russia 3.0% 2.9% 2.8%
Asia (24) 41.3% 42.3%  42.9%

Europe (34) 21.6% 21.2%  20.8%

Ref. The 2017/2018 Global R&D Funding Forecast
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‘ vo\a)awsss&baéu@p

US 2.77% $496.84 billion
China 1.92% $372.81 billion
Japan 3.41% $164.59 billion
Germany 2.92% $112.16 billion
South Korea 4.04% $74.70 billion
India 0.85% $67.70 billion
France 2.26% $59.82 billion
Russia 1.50% $55.77 billion
25) Iran 0.90% $12.34 billion

Ref: The 2017 Global R&D Funding Forecast  Purchasing Power Parity (PPP) i



'Distribution of 2018 R&D in USA

Salaries 23%
Capital spending 17%
Material 17%
Supplies/consumables 15%
outsourcing 14%
overhead 14%

Ref: The 2018 Global R&D Funding Forecast (source: R&D Magazine survey 2017)
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‘ Forecast Gross Expenditure on R&D i1n US

- Funding Share | Industry | Federal Govt W

Basic 16% 22% 7% 56% 15%
Research
Applied 20% 61% 10% 21% 8%
Research
Development 64% 87% 8% 3% 2%

e 9 /Y 0 60 )15 Glabod ppan /NVF Al Sladod g lS.a),oT o =
el 1FY Lg\mgs‘ Slabss

R&D 5 51 7V g0 15 0l o LalKasls g =

UG ol yo b wlidss 51 .07 LalKaly vgw =

loo bawgs GTTAY a5 cll 18 1S 0l o Slarwys Oliiss g ®
CawlpalBiils lawgs o Y 4

Ref: The 2017/2018 Global R&D Funding Forecast
(Source: National Science Foundation)
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Academic Spending on R&D (Source: Bestcolleges.com)

Total Science  Engineering
R&D
millions USD

1  Johns Hopkins Univ. $2,106.2 | $1,233.4 $859.6
2 Univ. of Michigan, Ann Arbor $1,322.7 | $1,026.6 $221.1
3 Univ. of Wisconsin, Madison $1.169.8 $916.8 $113.7
4 Univ. of Washington $1,109.0 $961.2 $104.2
5 UC-San Diego $1,073.8 $939.2 $126.1
6 UC-San Francisco $1,032.7 | $1,032.7 $0.0
7  Duke Univ. $1,009.9 $946.2 $58.6
8 UC-Los Angeles $1,003.4 $898.9 $70.8
9  Stanford Univ. $903.2 $722.4 $131.4
10 Columbia Univ. $889.5 $788.6 $59.2
11 Univ. North Carolina, CH $966.8 $934.2 $5.0
12 Univ. of Pittsburgh $884.8 $860.8 $4.0
13 Univ. of Pennsylvania $847.1 $767.4 $45.8
14 Univ. of Minnesota, Twin Cities $826.2 $715.8 $91.0
15 MIT $824.1 $405.2 $365.2

Ref. The 2018 Global R&D Funding Forecast
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15
16
17
18
19
20
21
22
23
24
25

MIT

Cornell Univ.

Harvard Univ.

Pennsylvania State Univ.
Ohio State Univ.
UC-Berkeley

UC-Davis

Washington Univ., St. Louis
Univ. of Florida

Texas A&M Univ.

Georgia Inst. of Technology

Total Science  Engineering
R&D

millions USD
$824.1 $405.2 $365.2
$802.4 $711.9 $87.9
$799.4 $706.0 $48.0
$797.7 $485.1 $298.8
$766.5 $570.7 $149.3
$730.3 $524.5 $172.4
$713.3 $621.9 $83.1
$706.4 $668.9 $20.1
$697.0 $562.1 $87.9
$693.4 $413.9 $256.1
$688.9 $201.1 $482.8

Source: Bestcolleges.com

Ref. The 2018 Global R&D Funding Forecast
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‘ Industrial R&D Spenders — Automotive

w6 2017 | 208

Volkswagen $12.144 $11.572 $10.915
Toyota $9.666 $10.018 $10.370
General Motors $8.100 $8.344 $8.620
Ford Motor Co. $7.300 $7.521 $7.754
Honda Motors Co. $6.642 $6.988 $7.333
Total Top 5 $43.852 $44.443 $44.992
Billions USD

Ref: The 2018 Global R&D Funding Forecast (source: R&D Magazine survey 2017)
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‘ Japan is the Leader

= Japan is recognized for its technological expertise in
the automotive industry.

= The automotive industry is the lone area where the
U.S. is not recognized as the technological leader—
Japan takes that honor for this industry.

= In its continuing R&D for improving the quality and
performance of its vehicles, Toyota recently
announced the development of a new solid-state
lithium battery system for electric vehicles.

= Toyota has stated that it plans to bring solid-state
electrolyte batteries to the marketplace by 2020 with
a charge time that is measured in minutes.

Ref: The 2018 Global R&D Funding Forecast
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‘ Industrial R&D Spenders — Energy

| 2016 | 2017 | 2018 _

General Electric $4.782 $4.195 $3.668
Petrochina $2.530 $1.777 $1.055
Exxon Mobil $1.058 $0.622 $0.206
Total SA $1.050 $0.877 $0.711
Royal Dutch Shell $1.014 $0.905 $0.799
Total Top 5 $10.434  $8.376 $6.439
Billions USD

Ref: The 2018 Global R&D Funding Forecast (source: R&D Magazine survey 2017)
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‘ Industrial R&D Spenders — ICT

| 2016 | 2017 | 2018 _
Amazon $16.085 $19.217 $22.398
Alphabet/Google $13.948 $16.111 $18.154
Intel $12.740 $13.493 $14.187
Microsoft $12.500 $12.942 $13.384
Apple $10.495  $12.365  $14.235
Total Top 5 $65.768 $74.128 $82.358

Billions USD

Ref: The 2018 Global R&D Funding Forecast (source: R&D Magazine survey 2017)

319



‘ Industrial R&D Spenders — Life Science

| 2016 | 2017 | 2018 _

Roche Holding $11.350 $11.542 $11.769
Merck & Co. $10.124 $10.155 $10.187
Johnson & Johnson  $9.124 $9.191 $9.223
Novartis $9.039 $8.704 $8.407
Pfizer $8.375 $8.738 $9.084
Total Top 5 $48.012 $48.330 $48.670
Billions USD

Ref: The 2018 Global R&D Funding Forecast (source: R&D Magazine survey 2017)
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‘ Industrial R&D Spenders — Chemicals

& Advanced Materials
| 2016 | 2017 | 2018
Bayer $4.924 $5.052 $5.193
BASF $1.966 $1.773 $1.584
3M $1.735 $1.688 $1.642
DuPont $1.641 $1.502 $1.324
Dow Chemical $1.584 $1.512 $1.445
Total Top 5 $11.850 $11.527 $11.188

Ref: The 2018 Global R&D Funding Forecast (source: R&D Magazine survey 2017)
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‘ Industrial R&D Spenders — Aerospace/Defence

| 2016 | 2017 | 2018 _

Boeing $4.627 $4.961  $5.347
BAE Systems $1.693 $1.670 $1.607
Lockheed Martin $0.988 $1.074 $1.167
Raytheon $0.755 $0.867 $0.967
Northrop Grumman $0.705 $0.796 $0.861
Total Top 5 $8.768 $9.368 $9.949
Billions USD

Ref: The 2018 Global R&D Funding Forecast (source: R&D Magazine survey 2017)
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Disruptive Technologies

The size of the space industry is expected to octuple
over the next 30 years to at least $2.7 trillion.

Estimation of the value of the space market in 2017 at
$350 billion.

Space is now being touted as a “hotbed of disruptive
technologies,” according to the report.

Expanded investment by now more than 80 countries,

Development of space equipment and hardware is one
of the few areas left untouched by the Trump
Administration’s budget cutting axe with numerous
programs being continued.

Recent market analysis by the Bank of America Merrill Lynch (BofAML) ,,,



There is no letup from global launch developers and
services.

China continues its aggressive independent launch
schedule for satellites and lunar plans.

Russia is continuing to upgrade its launch vehicle family.

Boeing and SpaceX are continuing their independent
development of manned vehicles to support the ISS,

and NASA’s 2020 Mars spacecraft continues its
development as well.
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Which country has technology leadership?

Advanced Materials 53% | 19% 1% 18% 15% 1% 3% 2%
Agriculture/food T71% | 11% 5% 5% 4% 1% 1% 4%
Automotive 29% | 5% 1% 28% 42% 0% 8% 0%
Commerical Aerospace | 73% | 7% 10% 6% 2% 8% 1% 2%
Computing/IT 62% | 22% 1% 3% 9% 6% 4% 0%
Energy 48% | 14% 8% 21% 7% 4% 1% 5%
Sustainability 33% | 4% 20% 31% 9% 1% 2% 9%
ICT 64% | 17% 3% 5% 15% 6% 6% 5%
Instrumentation 47% | 16% 2% 14% 28% 1% 8% 2%
Life Science/Healthcare | 65% | 4% 8% 14% 8% 1% 1% 12%
Military/Space/Defense | 81% | 14% 2% 4% 2% 12% 3% 1%
Pharmaceutical/Biotech | 69% | 6% 8% 16% 6% 1% 1% 7%

-Leader - Runner-up

Source: R&D Magazine Survey 2017

Ref. The 2018 Global R&D Funding Forecast
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Western Offshoots | Cewgn

Australia, New Zealand, Canada and the United States

“These four countries have experienced much more
rapid growth since 1820 than Western Europe or the
rest of the world. Between 1820 and 2001 their
combined population increased 35-fold, compared
with less than 3—fold in Western Europe. Their GDP
increased 679—fold compared with 47—fold in Western
Europe. Average per capita GDP (in terms of 1990

international dollars) rose from $1202 to $26943;
Western Europe’s from $1204 to $19256.”

(Natural resource endowment, large—scale immigration,
foreign investment and distance from foreign wars)

Ref: Angus Maddison, 7he Word Economy, OECD Publishing, 2006, P449
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Europe oKiev
North
Ablantic
Ocean
P o
Asia
1000 km w
Africa
THE OTTOMAN EMPIRE IN 1683
[ ottoman Beylik, 1300

[ Acquisitions, 1300 - 1359

[ Acquisitions, 1359 - 1451

[ Acquisitions, 1451 - 1481 (Mehmed 1)

[ Acquisitions, 1512 - 1520 (Selim 1)

[ Acquisitions, 1520 - 1566 (Suleiman the Magnificent)
[ Acquisitions, 1566 - 1683
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Ref: wikipedia
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Nothing would be done at all if one waited until

one could do it so well that no one could find
fault with it. (John Henry Newman, 1801-1890)
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