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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)
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‘ 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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Ref. The 2017/2018 Global R&D Funding Forecast
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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

327



!!..io " >

S pydab 5o Ll 5l eolaiwl g vauils g ools 5l oo (6 Sas =
S5l adls dee S0 g gumais S& w Lo ieg Co pde g

1S 0 150 azes Oledbl g leools 5l cuS Cnl (\Son diges yglay ™

Slass e o Gl 1y e bemidls olaxy o)y e aSLl Ldo 4 O
e Gl 1) 53 gy

23 Sl )0 daxgi g Bk 0 S50l (g0 Azogy g 4l o 0 b O
2 9S (Hgs azg mp &5 Conl (] ele (ghyadl el @il als
ol 1alS dswgd 5 (G280

wad oo el 1ol Olaasy IBM Jaeie g gpies o8 i oS! o 4 b O
e plxil 4l Olidod (oo )5S )0 cogas kS S

S8l g O

328



o0 sleojex ;o lewld go5 (pl aliee o)l
CodeS o a8l LalS (gl joSS leoline slaws oSl s 4
el a8l palS [0S clealKals
byl sloygis a5 ol &) Sloy yo (Grie A ly90 4l Jds a
Il o o (plioly pllai o casciils alioly sl
sole Ay 5o sl 558 o sel pgs Sl Sz 5l ey Sl s &
sl (5 oode b o e (G ol ol ey e85
o lasl Ty 3 o6y 4 Jol Sl o 5l am sl o asyl s &,
90 Aot 5 Loyl aly mhavs 4y (6,905 B ols (6l 3wl U 4 ey
oo 2 oy (5,8
50l 51 a8 095 co (Gt 9 )10 |y ady 00 3VL G aSl o o,
ol b el gegSe s e e pl ey ey gl g

329



(ooladl Lo Cilgr ded (0 drwgd Gl drwgs o aS jshailes
5 Groaebn po il gl (gy5ld g ele (ol elonz]
shld— cole ((Fu )b e adls dse din Wb Glegh Copos
skl deallasls ganas, (il slles (agh  glss
qole (Mhedlirs (b «sy9ld JWill syl g5/ anmgs  spghroan] « gato
5 x5S (ol Srio yras «Dig Sdg 8y g B,
bog) adlhis g Lio )0 drwgl ¢ Gudod 0 (6,105 Aoy o Sriiodes

Sy S e ganadil Ao 5 05 ¢ (S8 g Leidso

A Juwgie @80 b bl sloasls 4y Lo

330



SR g
b Ol glajlidn 5 oty § Caio bLI)I cobo g 4 5l @

Sigbae bawgi o (D9 5 U ple adgi 45 2 g (5 5l (Solel zolan
Lo Hlaattio oted g olKis il G.'a.w 40 voasasls g’

ol o e ylas S| S g O iS5l SAll 5g8 Dlegoge s L
Dol oo ool,8 €658 o Kooy i g ool atwlS

eras o e alde g olpoe ol Jis] Sale poc =
05'“’(50 LQ,.WL«.«» ).:§.A LS‘)}‘ ‘DJ..C POV ozl 9 WPE DUV ;Q.»Uag

o> 9 Gl g ol Liils é.o*bs uaya} O g.f)”é.w )‘ L_5..a.st.> u‘g} ]

331



(aslol) gz

aonS puish Sl SO LS JLos (peie IS g Pl slp ST m
yhai ae b e LS 0 Kl sl slacgese 05 cod Jol> Cgllas
D55 5158

Blaiedgn Ll g 632,58 8590 5 )5 Shegh Doldi 4 4z W

e (3ie Canyd D aSl g Gime g wddige Sgldl 4 asgl @
K9l g0l )l

3loolaawl a 5lo g cwlis 8 phade )0 cwiige gi,)‘g,d A yliuo d>g5 W
leallisls ;o abgrpe g0 w8 Slp © e rwdie

w9 $lad > GBS @D 83 S i (529 5,8 j0 (hjgel aazgipgr] =

332



N (GO o
L iRl Cupow g (53,40l alise Sl TS g pgd A e
Ol Jgtae olal o5 e &, 9SS Loyl i ay a5

oou ks 0,90 &5 el siegh (chle> g spyaelp 4> Lom

Sb i )0 aS S R&D isu 5L5 0,90 (gl 4 ¢ Jlo dws Soe
Sl el ol LG Qj-1

Shlh9 50 Gegh 839> ,0 Sl plpoe LA (pgdS g puis 4 5l @

Professors of Practice (5,5, g asb sl oppgas =

choLi.&.;‘d )d «).».i‘.‘.; o)jL&.‘o 9 LS)LA.«A)‘)Jg ).’J..éd» J‘“’“‘“’L’ ‘03).1 |

333



(aolsl) (g o

o ISl A3l o Ob s 5l Jb coles a9 =
(oll  Jliel ces™ O
S g (Swly el O
(oole > slaoje> o OISl als O
s plxil 6,138 Ao po y0g0 003L, O

doliladgs S plogs Goekee VA 351 4 Jbo Colos SG L ST om
axlpe Olr 53 3L LS (L3l pitee ) (ndSl igs- sale
CH ezl dne as o IS ;5!4.1).&.3 e J..M Cslo A
)9S oole dnwgi gl ool cnl 5l Il o ax Liislons
fedl lg5 o

334



(aolsl) (g pos

il sl S 53l 1 555l (sl sy Bloinign s o3l
(59,0055 159,50 ddlllas) dnwgi 5 Guiod v

a azrg mlio )0 dneg 5 G5 Glasly Luwl 5l Coles pgy) @
slesagh 4 il b el g deoosly pl jo Glarwg Olidss
)5S lalSiils b Joles 5 (50,15

HiuS 10 (Bley g 4y als) R&D sleasly S e Gladx pgy) ®
9riu S 70 RED sladazog saalin L) ;550 slo,sis L o>
aalyzs ol 52 lojlar 4l 5 ga050 (nl ol 4 dangie >
(o dalgz 00 o o

S35 Sltdgh 01055 By (S ;o Glanwy Dlindsd aSile; U m
Shagh iy a) O dwlgs eolallI D Ll sl p La&Rils o lad e

(09 f92, &l arwgi 9 g0 0,8

335



(aslol) gz

o g (6,9l el dxgl b Gladsd 4 S aS Cnl oo (] B
Slarwg Slasss 5,545 ,0 ST U Ca3l o s o | JRgT™AY QT
Silo( oo pube H9iS (3] 40 (602,15 5 Al Dlidiod ded doeS il
ot 9 LY 60,8 Slidsg g VP Al Slidss g el o O
ol LY Glarwg Slaass
Y g wolin Ly T JAY a5 csl 18F (5,00 10 (glanugs Slinios gy O

_

ool alEisls Lawgs ]

Loaclio j0) canlio 200gw (6,545 ;0 Jaamme odgi a5 oy @
B9y Ol Mg B oS sed &g, o) adg il andlas (ladles ple

336



(aslol) gz

SlisSs b bael 131 g &l a0 yilgd iman g Gl poe (g a0l @
Foe Bl fgoge pl ol alils poogw HauS o adey U ookl

] W (Cxeo 5O °)-’5-’) du..]}: SRS L_g)‘dfd.:l.ao).w

.o)b QgLQS Y GE LSLQO}&?’ 5 QM Ls“"“'*o LS‘)'.’ o|) Ao B

L:) G‘Jﬁdw 9 gsﬁﬁd LSLQ"‘SJ““" o L5>)L> ULCM /;&-&A&’ )L"”9"° L=
Jlosl ol pogo anwgs ¢ G @ 5LS e (15,5 lp Jbesl sl
ol 4 e il wisfe il cnl Glaal 8y 1edss sl (oljaal,e

337



(aslol) gz

(ol 0ol Silegbge o i liBy can oKy g Coo Jolas o =
e ss o5 0 o Sldoe b odizn ladsli g pealae jo Ll
AT SOV J.ALx.: J} o‘) 6‘); W )M.Mo Q> Y e E"L"’ JL..:J..: La.:u

N’O;GA oli.:;j\o 4
Lol 3 g Gl 8 51 e yaelip g Waosg pn slealBals Slulils pgy) =
o O ’S»LQ-Q Ls‘*’b"“" — “"..""'T |°9JJ =
(Sholo Gleas g Y coaS o &yllai g3

5 50,8 gl a5 (glaisSy laaslisl 5 lyshe «yuilsd (6, S55L o3l
5,5 5 Ll Sy e celazsd

338



(aolsl) (g o

S pydab 5o Ll 5l eolaiwl g vauils g ools 5l oo (6 Sas =
S5l adls dee S0 g gumais S& w Lo ieg Co pde g

aS 0 .50 azes Oledbl g Weosls 5l cuS Cwl S diges yolay ™

Slass e o Gl 1y e bemidls olaxy o)y e aSLl Ldo 4 O
s Gl 55 gzl

23 Sl )0 daxgi g Bk 0 S50l (g0 Azogy g 4l o 0 b O
2 9S (Hgs azg mp &5 Conl (] ele (ghyadl el @il als
ol 1alS dswgd 5 (G280

SUES H s o0 bl 5 iy Dlades IBM Jgee <500 ool o a0 b 0
SR Sl @ b iy plal 4l Clidnd a5 s ogas
Ngd b Glidss oyly Wb wigh IBM e wialer o bo cogas sloas b

339



CUIN) BP-NSey Prs

Sygo Judos a5 09 cod o il e g GuBo ool &l LI ST O

2l 380 b oo o] (59, a3 )S
81, olasl Ldos o el | igasge ,0 saass pac bl Las O
J,,lz.?lgbos}wléu@.\@ﬁ‘apy)oua@ﬁx)bbg@ Q
5l el oo zilae il jo a5 (g lel 5l (g by 4z ST a0 oo ploxl

340



(aolsl) (guis pox
i (Sl Al dod ddow Wb 29 o o g (G yaelip o
INE lel‘“”u'*" by = ‘67’:_1)[3 O
csg)é‘)ls = c{;O.o.«.lS’ : —[;mLC L
LSLQJ}‘:‘S Qd"‘i’ e e P S LgLQ‘.s)Lo.s‘ N

 Citid dos § S ‘Gam‘o 6LQ‘L%; )

F 9 5 0 )Tl B Lalliily ganas, =
9 Lkdgo lawgd) ashio g Lis o

(soya> S 2o (Pypod] =
Silo e e g gaidink s m G298 JES G slgilanngi

341



ol

S5 ke a9 6315 Ll
lg, slass LYo jpeas 0 Cao ¢ il olaislo ol ,las ads
D55 18 e g yaeln )0 oo )S e Jele 0w

2 lbe g Olpas g Slelgal ¢ OYIgw @ Zuly (pgad sl (29,5,
osm l'i o e . 5 Oli .‘Q C)' ¢ e ).‘ Ls%‘?)b l-3 ‘k-i-l

o5 4l ol oln sl il s Sl olyie 5 Jolo

342



I35 0 8 ool yo asYle glas TRL L L,;{L:.;Z,T 539, S 5,90
e aS cd..:l.} uaLa_,.}‘ €83 ,90 asJ s o 4 ‘u‘ ).Q(Ja )‘ d | idu d}w

Dl )l Selae 0590 Jlo y0

‘(LS‘W}’ 9 Lgaf)lf cLSQLM.’) u.u.@ﬁﬁ LSMM‘) 3)‘5) rg.u 3)90

(ne Sledgy 9 ko yb glal) caio slajls b oMt &8, sl
o emSu oad bl ddlue 4 cwline Glopls s L
Dol Jlagz ople S gl g die;

Slroasiiils jo wlil IS adade gl J5le Slegoge b slaasli )Ll
RS JURN VRSN MR-

343



(CeS Ll 5D I JHL 5 a8 obeard, cod b 0958l 5 olules

—

3.L>).o o 4)3».5 Ls»..x»..»o LgLQ‘JbLiu )‘ Lg‘od.,q.c: U"“z’ aS u_,\ 4 03_, L
P a0 ot Bl g (gl i gSine giin 5 (sjlonlis
Dgad dolg> isn pld (655 S Lallasls

0950 Bl g (pgd (eSae owidige g ilwalin Gl > pe
4 el Sl (a g) 8 ol gilwdign 9 Jsaze Mol Sledy,
o (b s

344



55 Jolee) oy S ok )0 Comaiges ;o Bl b e &)
Golas ¢ glas > P allie pgas Al Jgol ol o 4y (axlg
Sl Glodes idu) cwdige S8 gloaSliils jo ook ele By

(3, plaz! Slegoge (ol 4 Ladler ozl o5g 40 obsS slalosal,

odiy iy oSl jlae ylai ofig ulde el b 50
(SIaLl) sy (51 slayl38l ey o lonlesSiy

G ol ual..a.?.}‘ (LS;JAQ\ > 9) G‘;Jga 6\4?%4 aS Sguls oo OLQt.w.u
€)°)9J54~°“%‘)w)@Qb}@é?ﬁﬂxﬁMJru&ﬁﬁ@
255 G,k (5o oSy 1o U wsled (o)l 5 (s5lme sLaS o

PYRAY

345



oS balpd aaz g b oo Sog) cnl 6l onsle-ai s Ll

Slelw g Caico 4o bl ja> olebwr glasl 5l pgas b
€Ogd wgmore o8l jo ja>

Do Jlu,l plime b i o Colys

g OYLde 4 09 oo Slpaiion wiylo goby wlels 1 aST S o
S8 s ool jeaS ol jelsl Sl s o sl

3 Il (6319 dliwg SO (g lwands 38l 5 ol 18 s o
(Dloiis ol popy Cxiio 2 Loy

346



3 G0 gaass gy )5 p g (Wl Caie e cole>
Lalliils o 6,50 g ol )l _wlil)l5 alads

ghis )5 §3,)5- paass Slisl S el 5l cais Jbo coles
Lallisls jo 650 ¢ ol )l owls,ls

Lg o] 00 ‘obu‘ o 3..?-09.3 l.a aS uLQ.‘.O.?u C.sLu 9 L;d LSLQ‘M‘;
D arilas STabl 4 (alae 23

ok bl o mlio hlsn hluy o 5 kallws (Dl
L ool z, 0o, 5l Wlgol Plas ogl oSy Lallisls 4 K,
D HaSTy Lallasls

1S o Lo s pgad 0 Ol g OYlEe cSlelgl AdS
D9yl g (3995 ¢S 9105

347



5 Sl Jobs sl anwgi 9 Bodon ST Gl VL oles S
o oL g Lnddgn (glow yo

(goya> Jiu )S Chrug 5 Giod slasalpr Sl Codles

20 Slamwgs 96005 b sledgh ;0 drwgd g Gudizd A9 g
RN SIS 4 lliily 5 Jaie STie 0 sogas g o i
Dgs piile g

5 Slaswsi 5 60,8 ol ledghy )0 drwyi 5 Grio0 Az 09 i
3uSCiley aS | y> t0gl piiie g (pgdd WoaSiisle LS @ LalSisls

LS IS Lol 5 sl ogliie Ladlgn 5 Sl b legs b 5 oL,
.05.3 d@‘yu

9 Sy 0 SSE 4y glarwgs 9 69,5 wly Gledwgly dzdg S
09.....: C‘,?w ‘ P SO dous g e SO 6L®)9..$;5)o el 6L°°}9->

348



L«éﬁ‘s.@ um‘ ol395 Lch’bLo.:.ta‘) Cann 105

(U293 o pde g oBiils 5 Caio bLS )| ogas )0)
‘9.1?!.«6 9 Y0 ugL{b |

S5 Njgel

S(Jlsm 75b) o3 b s),) olRisls g Cario bLs | =
oBLiilo b oo Jolss ;0 TRL pspb0 Coonl =
oBiilo b cnin bl )l o038 ol =

297ls g S50l s Dbl (6,155 5

349



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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