Enerjide Yeni Teknolojiler icin
Nasil Bir Kamu Politikasi?
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“I find out vifa
then | proge

-Thomas Edison
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+1 GW installed wind

power capacity which
will reach to +1.2 GW

with new installations
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35% of the

electricity generated C
from natural gas ,

60% of the installed
power transmission

Supporting PPP
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60% of all airplanes
is powered by
GE/CFM engines

Gebze Power _ +420 skilled

Transformers as the Turkish engineers

first brilliant factory \) for R&D at Turkey
Technology Center

in its field.
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Yeni Ekosistem

Energy Ecosystem: deﬁﬁé-df'

An interconnected system of digital -
and industrial technologies that
delivers affordable, reliable, and
more sustainable production,
distribution, and consumption

of energy to our world.

The energy ecosystem is undergoing
unprecedented transformation '
driven by decarbonization,
decentralization, and digitization.
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Kamu Politikasinin Rolu



Nuclear Industry & Government R&D

Timeline .
! i 1996
1940/50 1965 | 15t Gen. Ill - ABWR offered
i US Gov't funded ; Worldwide nuclear ' by GE Hitachi Nuclear
i R&D i expansion .: Energy
| 1950s | 1980s ' TobAY
| US nuclear expansion & nuclear ; US stagnation... rest of | Many emerging nuclear
! power stations started operations | the world continues to i markets: China, South
' through Gov't policy changes ' build ' Korea, Russia, UAE, etc...
T Today: Nuclear plants worldwide (3 largest): N\
v 404 GW of nuclear generation

worldwide

v' 448 reactors in 31 countries w/ 50
more under construction

v" 99 reactors in U.S.

-

Rest of World

France

Japan

J

U.S. government investment has created the technology used for majority of
nuclear plants worldwide.

Sources: International Energy Agency,

World Nuclear Association, IAEA approval.
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Heavy duty gas turbine - byproduct
of defense spend

U.S. government funding
jet engine during WWII

. urbine 1949-1980
Lead | ng 1 o I American Society of Mechanical Engineers Landmark

1941 1940s 1949 2009

First US. jet Development of land First gas turbine e Gas turbine technology generates

engine built  based technology ... connected to 20% of all U.S. electrical power
begipniqg of commercial U.S. grid e ~600 GW of combined-cycle
application for energy generation operating worldwide
generation
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Consistent Europe policy created
wind industry

Cumulative GW
80 -

60 -
40 A
20 A
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'91 '92 '93 '94 '95 '96 '97 '98 '99 '00 'O1 ‘02 '03 ‘04 ‘05 ‘06 'O/ ‘08

Germany  Denmark Spain France . UK Green Poland
Feed In Tariff FIT FIT FIT . Certificate Green
(FIT) Certifcate
E‘%ga}'tig%q%r Sweden Romania Green
Green Certificate Certifcate
EU Renewables Directive 1 EU Renewables Directive 2
22% Ren. Elect. by 2010 ... 14% in 2001 33-40% Ren. Elect. by 2020

Today wind is ~10% of Europe’s electricity generation
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Turkey wind installations
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Kamu Politikasi
Neden Onemli?



Kamu neler yapabilir?

inovasyonun Oniinii Acar

4 N

« Kuvvetli bir egitim

politikasi

*  Kuvvetli bir fikri
mulkiyet rejimi

* Birinovasyon
ekosistemi

* Sanayiile isbirligi icinde
bir akademik ortamin

kurulmasi

@

o )
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Finansmanin Ontinii Acar

/

» Makroekonomik
stabilite

» Uluslararasi isbirligi
imkanlari

* Yatirim tesvikleri

* AR-GE tesvikleri

« inovatif finansman

yontemleri

\

Mevzuati Duzenler

-~

~

Kuvvetli ve birbiri ile
uyum icerisinde bir
ekonomi politikasi,
enerji politikasi ve
sanayi stratejisi

Milli pozisyon belgeleri
- Milli Enerji ve Maden
Politikasi
Uygulanabilir ve takibi

yapilan kalkinma

planlari
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INOVASYON



Devlet inovasyonun hizina ayak
uyduramiyor, inovasyonun itici
glcunu 6zel sektor olusturuyor.

Ulkemde devlet inovasyon konusunda
duzenleme yapamiyor ¢inkU inovasyonun
hizina ayak uyduramiyor.

0% 2 Bilmiyorum %2@

%
Katilmiyorum

%30 @

%68

Katihyorum

68% @

S5.4 Yukaridaki ifadeye ne kadar katiliyors ? Ulkemde devlet inovasyon kon

unda duiz Imypmlygk

Koruma yanlisi

Katiimiyorum

Koruma karsiti

Katilmiyorum

2.090, Turk yoneticiler: 80, Koruma yanlisi 1153K ruma karsiti : 937//T kydkk mb rapor edilemeyec kkd rkicuk .
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Dijitallesme bizi nasil etkiler?

¢ O

%3

B jstihdami olumlu etkiler
Istihdami etkilemez

M |stihdami olumsuz etkiler
Bilmiyorum
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Basta akilli kentler ve yapay zekd olmak Uzere tim
inovasyonlar Turkiye'de diinya ortalamasinin
uzerinde bir populerlik kazaniyor. @

. Bu kavramlar tlkenizde ne kadar populer? (NET popdler)
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S9.inovasyon konusundaki poptler kavramlardan séz ederken, cok tartisilan encek hentiz somut bir etki yaratmayan gtincel konular ve trendlerden sz ediyoruz. Yukarida
sayilan inovasyonlardan hangileri Ulkenizde ne kadar populer? Baz yoneticiler: 2.090. Baz Turk yoneticiler: 80
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Popiler mi? Gercek mi?

Tirkiye’de akilli kentler ve yapay zeka popiiler iken siiriiciisiiz ulasim, akilli enerji
sebekelerine yonelik teknolojilerin donustiiriicu etki yaptigi belirtiliyor.

. Bu kavramlar ulkenizde ne kadar populer? . Bu kavramlar dlkenizde ne kadar etki ve donusum yaratacak? @
%89 %38 '
%85"}‘ 81 - 783 %83 %81
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° %69 %70 %69 %69
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akilh kentler  Yapay zekdve Nanoteknoloji Artinlmis U boyutlu Ulasim Finans Alall enerji Sricisiz Buyikverive  Nesnelerin Sanal saghk
makine zekds gerceklik / baski sistemlerinde  teknolojisi ve sebekeleri ulasim analiz sistemleri  interneti hizmetleri
Sanal gerceklik elektrik para birimleri
kullamm —
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( % N 5. Inovasyon konusundaki popdler kavramlardan siz ederken, ¢ok tartisiian ancak heniiz somut bir etki yaratmayan giincel konular ve trendlerden séz ediyoniz. GE
i ) Yukanda sayilan inovasyonlardan hangileri Glkenizde ne kadar popiiler? Baz Tirk yneticiler: 80. $10. Bu inovasyonlann Glkenizde ne kadar etki ve donigim 21 | BHEERL @
yaratacadini disuniyorsunuz? Baz Tirk yoneticiler: 80 BAROMETER
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FINANSMAN



Kamunun AR-GE Butcesi

Energy RD&D Budgets (‘17) for IEA Members & EU
United States
Japan
m European Union
36% H Germany
m France
m Canada
m United Kingdom
= Korea
Italy
m Mexico
11 Other IEA

13%

Total energy RD&D budgets by countries of 17 (or last available date)

United States |
Japan ]
European Union 1
Germany 1
France |

Canada |
United Kingdom |
Korea

Italy
Mexico |

Australia
Spain
Denmark
Hungary

Czech Republic
Estonia

New Zealand

Slovak Republic
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ABD'nin AR-GE onceliginde enerjinin yer;i

Table |. Federal Research and Development Funding by Agency, FY2015-FY2017

{budget authority, dollar amounts in millions)

Change, FY2016-FY2017

FY2015 FY201é FY2017

Department/Agency Actual Enacted Request Dollar Percent

Department of Defense 65,547 70,872 721825 1,953 2.8%
Dept. of Health and Human Services 30,453 31,942 32714 773 2.4%
Department of Energy 14,354 14,405 17,160 2,755 19.1%
MASA 12,145 12,410 12,043 -367 -3.0%
Mational Science Foundation 5,944 6,117 6,529 412 6.7%
Department of Agriculture 2452 2,674 2923 249 9.3%
Department of Commerce 1,524 1,913 |,888 -25 -1.3%
Department of Veterans Affairs 1,178 1,220 1,252 32 2.6%
Department of the Interior 863 98| 1,082 101 10.3%
Department of Transportation 885 924 1,065 141 15.3%
Department of Homeland Security 219 579 585 6 1.0%
Environmental Protection Agency 523 516 530 14 2.7%
Other 1,491 1,585 1,737 152 9.6%
Total 138,278 146,138 152,333 6,195 4.2%

1. siradaki ABD'de enerji ARGE'sinin kamu ARGE
harcamalarindan aldigi pay %11 iken Tlrkiye'de %4,5

imagination at work Source: Federal Research and
Development Funding: FY2017



AR-GE Harcamasi Neden Onemli? AR-GE Patent iliskisi

4000
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\

====2011 yili bagvurular

==2011 yil Ar-Ge
Biitgeleri

Sekil 6.1: Fotovoltaik sektériindeki 2011 yii basvuru sayilarr ve ar-ge harcamalari(10°S)
kivaslamasi
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Sekil 6.7: RES sektoriindeki 2011 yih basvuru sayilar: ve ar-ge harcamalar kivaslamasi (10°S)




AR-GE'de oncelikli konular

Evolution of IEA total Public Energy RD&D by Tech.

100%
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@ imagination at work

= Nuclear

m Other power and storage

W Hydrogen and fuel cells

= Fossil fuels
Cross-cutting
Renewable energy
sources
m Energy efficiency
'16 & ‘17 Budgets by Tech. in leading IEA Countries and
the EU
7,000 I
SR | N
£ 5000 : | mUnallocated
= _
T - Other cross-cutting
a 4000 . ] 1 Other power and storage
~
é = Hydrogen and fuel cells
a 3000 H 1 ..
2] Nuclear
> -
2000 _- Renewable energy sources
i B = Fossil fuels
1,000 H H i — B Energy efficiency

2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
USA Japan European Germany Other IEA
Union (estimated)



Neden yerli teknoloji gelistirme ihtiyaci?

Cari Acik / Primer Enerji Oranlari

Cari Acik Enerji ithalat: { primer )

imagination at work




Sekil 4: Birincil enerji arz, ithalat ve yerli dretim (bin TEP)

140.000
120.000
100.000
80.000 j
60.000
40.000
20.000 j
FFFFF TN ST S

s Birincil enerji arzi  ====Yerli {iretim ====[thalat

Kaynak: Genel Enerji Denge Tablolan, Enerji Isleri Genel Middr Ggi
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| patent basvurulari

1z enerji

Turkiye'de tem
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- 2102
| TT0Z
- 0T0Z
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- 000C
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Tur

iye Hangi Konulari Calisiyor?

120
100 A
|-
80
60

== Giines Enerjisi
=== Jeotermal
=== Deniz Enerjisi

=i Hidroelektrik
=@==Rlzgar Enerjisi

=== Biyokiitle/Biyoyakit

e N ikleer Enerji

Yil
1991
1992

8588888888830
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Sekil 7.4: TPE’ve yapilms temiz
degisimi
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Neye yatirnm yapmak dogru hamle olur?

Sekil 39 Enerji makine-skipman Hcareti teknolodi iceriklerinin kargilastirmas (2015}

Tophan Tarkiye 'T-'rl-:-rl:rl Yenmilenebillr  Guines enerjisl
tcaret ihracat

WYJigek b we bebmalofipgar 047 besen ve dmoloivogun 7 DiGEE bacen ve temaingi pogur WETmags dagak, ek Dinker

imag
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Global Smart Grid landscape

No clear Smart Grid leader ... yet

Canada ‘*'

+ Infra stimulus
+ Provincial
mandates

o

u.S. —

+ $4.5B SG stimulus

+ Standards
- Environmental
mandates

imagination at work

U.K.
+ Environmental @j
mandates :\ z: E.U. , Japan
+ Olympics village 4P + Environmental + Existing
+ Existing network @ mandates - network
- Timing - Fragmented
vision ‘0* S. Korea
France ¢7¢ + Policy
+ Stimulus %z ching e
T + Energy
. stimulus
Spain
+ Stimulus
Australia
+ Mandates 2z
+ Energy @
stimulus ‘



Yeni Teknolojilerin Edinimi ve Finansmani

Tabla 13: Yeni iriin ya da hizmet kullamimi icin izlenen yol (%)

Yeni makine veya ekipman alimi suretiyle _

Teknik eleman istihdamiyla 211
Yurticinden lisans alinarak veya anahtar teslimi teknoleji projesi hizmeti satin alinarak 14.7
Yurtdizindan lisans alinarak veya anahtar teslimi teknoloji projesi hizmeti satin alinarak 13.2
Ekipman veya makine tedarikgisiyle birlikte gelistirilerek 10.3
Firma dahilinde gelistirilerek veya uyarlanarak 8.8
Ana sirketten transfer edilerek 7.4

Kaynak: TEPAV Enerji Yatinmlan Anketi

Tablo 14: Yeni teknolojifsireclerin finansman yontemi (%)

Sirketin oz kaynaklarryla

Banka kredisiyle

Kamu finansmaniylaftesvikiyle (TTGV, TGSD, TUBITAK, KOSGEB, Kalkinma Ajansi)
Diger

AB ve diger dis kaynaklarla 3.9

EEEI

Kaynak: TEPAV Enerji Yaunmilan Anketi
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MEVZUAT



Nasil bir mevzuat?

Lisanslama?
O

O

Mevzuat alt
yapisinin
tamamlanmasi

Yan hizmetler
tarifesi?

Hibrid santraller?

Kuvvetli fikri
mulkiyet
korumasi

AR-GE
tesvikleri



Son s0z yerine...

Temiz ve daha akilli enerji teknolojileri, buyuyen ve
hala liderligi ele gecirilmemis bir alan

Ha

kul
ola

a gerek teknolojinin Gretilmesinde, gerek
animinin yogunlasmasinda oncu ulkelerden

diliriz

Ozel sektorle istisare halinde mevzuat, finansman ve
inovasyon ekosistemini olusturmaliyiz

imagi

nation at work






