JHayka ccbepa RIANbHOCTI NIOANHMU,
. cnpﬂM|OBa|-|a Ha OTPMMaHHA HOBUX 3HaHb
k Nnpo HaBKO Hin cBIiT.

/% . BKnroyae BUPOGEHHs i cUCTMaTU3aLil0 3HaHb
y BUrna[i Teopin, rinortes, 3aKOHiB.



[TOHATTS «HayKa» OXOMNIE AK 3400yBaHHSA HOBOro 3HAHH4,
TakK | pesynberaT uiel 4isnbHOCTIi — CyMY HabyTUX 3HaHb.

Lle To6i Hayka: He xoau HaaBip 60e3 Aproka

A1 3aMaloCb HaAyKoOHO ..



TepMiH «HayKa» BXUBaOTb TaKOX
0114 No3Ha4YeHHS OKpeMuX rany3eu 3HaHb:
* CYCMiNbHI HAyKK
* MPUPOAHUYI HAYKU
* KOMM'HOTEPHI HaYKK
* XIMIYHI HayKK
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Auguste Comte

CXO4W HayK:
couionoris
oionoris
Ximis
dizuka
MaTeMaTMKa

» YCKnagHeHHs ABULY
» NMOCNIiAOBHICTb PO3BUTKY
» CTYnNiHb BUBYEHOCTI
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Parallel Universes?
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¢ physiology, medicine, ecology
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106 | Earth N _ Life Cellular Biology ®
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«ipsa scientia potestas est»

3HAaHHA camo B cobi € cuna
®dpeHcic beKoH, 1597

KNOWLEDGE s POWER
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Scale Up and Study Effectiveness

synthesize and Theonze

Implement, Study Efficacy
and Improwve

Explore, Hypothesize
and Clanfy

Design, Dewvelop
and Test

Cycle of Research and Development
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Elements & Country of Discovery
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2 2 1 1 1 1 i Known to S
ancients
21 Sc |22 M |23 v |29 ¢ |25 Mn |26 Fe |27 Co |28 N |29 cu |30 Zn |31 Ga |32 Ge |33 As |34 Se |35 B |36 K
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Researchers per million inhabitants

[ ] Lessthan 311
[] 311-726

[] 726—1,358

[ 1,358 — 1,953
[l 1,953 - 3,090
B 3,080 - 3,799
B 7994748
B 4.745-5,088
B c.085-7.707.0




R&D as a percentage of GDP



European countries by spending on
research and development (R&D)
per capita (2014, Worlbank)

51400+
$1200-51399
$1000-51199
$800-$999
$600-$799
3400-$599
$200-%399
50-5199

BEEEONEN



EU funding

® EU15

Slovenia ® EUI3
Bulgaria ) Estonia Other European
® @ countries
Cyprus Montenegro
@ Faroe Islands

Déiiisik Czech 2epublic
Turkey Spain .
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Austria I “aKingdom
Bosnia and ‘ lean | . (.
Herzegovina v \ I I
Greece Swntzerla‘nd - Germany srae
@  The Netherl d/ | @
Romania i Gt | s 4rance Ireland .
,"ortugalf. Georgia
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Malta Ukraine @

Tunisia Slovakia
Albania



rich get richer
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AT - Austria

BE - Belgium

| CY - Cyprus

| CZ - Czech Republic

DE - Germany

DK - Denmark

| EE - Estonia

| EL - Greece

| ES - Spain

Fl - Finland

FR - France

| HR - Croatia

| HU - Hungary

IE - lIreland

IT -ltaly

LT - Lithuania

| LU - Luxembourg

| MT - Malta

NL - Netherlands

PL - Poland

| PT - Portugal

| RO - Romania

| SE - Sweden

S| - Slovenia

SK - Slovakia

| UK - United Kingdom
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SCIENTIFIC PAPER TRAIL 1940

The top 40 countries by number of 6.429
research papers published this year®, y

Sweden
S Norway S,207
sl Finland 9.207
Canada United Denmark 11,787

49947 Kingdom

90,018
‘ Russia

Netherlands 55566
29,296 4 s
b Germany

Belgium 82 550
16,111
g
France
57,751 Czech Republic 8,163
) Switzerland 21,372

Austria 11,011
Romania 5,240

United States
310,206

Mexico 8,626 Spain

43,300

Greece
Portugal 9451 Israel
9,034 Egypt 10492

Argentina 6,766

PR China
142,645

Thailand 5,190
Singapore 8,76
Malaysia 6,565
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Country average Trust in Scientists index score
Wellcome Global Monitor Trust in Scientists Index

Low

High



Global Creativity Index (GCI)
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PhDs Masters Bachelors

mSalary



Salary Comparison By Education explorer

Chemist Ve =—
7~ 14,500 EUR
' +38%
' 8,880 EUR
6,450 EUR




All chemists

$92,000
Industry $106,000 Bachelor's $73,900 Male $100,000
Government 104,000 Master’s 85,000 Female 78,200
Academia 71,200 Ph.D. 100,600
D Entry level B Mid-career M Experienced W Late-career

Research/Academia

Industry

$0 $20,000 540,000 $60,000 $80,000 $100,000 $120,000 $140,000




‘ r) Lower Boundary Upper Boundary
¥ Base Salary $50,500 $55,500
Years of Experience $2,700 $3,200
| PhD $11,500 $22,300

Manager $14,600
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INDUSTRIAL SALARIES

Chemists working in management and patents
earned some of the highest salaries

$ THOUSANDS BACHELOR'S MASTER'S PH.D.
BY WORK FUNCTION

Analytical services $70.0 $85.5 $110.6
Chemical information 383.1 100.2 135.6
Computers 1216 92.5 125.3
Health/safety 94.5 106.5 145.0
Management: general 98.5 125.0 135.0
Management: R&D 114.8 116.0 1570
Marketing/sales 99.9 119.0 119.5
Patents 142.7 112.5 137.8
Production/quality control 684 92.0 115.0
Research: applied 78.3 97.0 1176

Research: basic

73.7

874

123.7




Salary Comparison By Experience

Chemist
Netherlands  +7%
7 +7% ) 13,800 EUR
" ‘
/+24% 12,900 EUR
/2700 12,100 EUR
7 9,740 EUR
4 +29%
7,060 EUR
5,490 EUR

<2Years 21t05 21010 10t015 151t020 20+ Years



$2,500,000

$2,000,000

$1,500,000

$1,000,000

$500,000

1

lifetime salary
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America's Best PhD Majors By Salary
Mid-career median pay by PhD major in 2015

Electrical & Computer Engineering
Computer Engineering

@ Chemical Engineering
Biomedical Engineering
Economics

Electrical Engineering

@ Organic Chemistry

Computer Science & Engineering
Pharmacology

Physics

$142,000

$139,000

$138,000
$137,000
$134,000

$133,000

$133,000
$132,000

$131,000

$130,000



Got a PhD? Salary after PhD earned in 2016

Business management and administration || r— 515,000
Ecancmics |y <110.000
Mathematics and computer sclences | — 110000
Prysis and astronory P 10000
Engineering |y e »100.000
Science and engineering | e 532,000
® i:umaw P T
B =T
e scences =, 5750
Bologca and blomedica scences e €700
Agricultural sciences and natural resources [ e s,

Paychalogy and social seiences o) 73,723 " Men
Education 55 000 $72.000
Geosciences, atmospheric, and ocean sciences [, 571,000 " Women
Man-science and engineering - 958,250

Social sciences | ¢ <1210
Peychology | 7 - 700
Other non-Science & Engineering | #5157

Hurmanities and arts | <7 e
) T L

50 $20,000 540,000 560,000 S80,000 $100,000 $120,000




Median annual salary for PhD chemist
Greece|  €20,000($22,000)

Portugal | €38,000
Spain | €42,000

UK

Finland|  €57,000
Belgium |  €68,000
Netherlands | €79,000'
Germany |  €80,000
Switzerland | €120,000




