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Donald Rumsfeld’in Kutlphanesinden

April 12, 2001  10:22 AM

TO: President George W. Bush

CcC: Vice President Richard B. Cheney
Honorable Condoleezza Rice

Donald Bumsfeld @ L A

SUBJECT: Predicting the Future

FROM:

You will recall that we had Andy Marshall come over, and we briefly discussed
the defense strategy review and what the future might hold,

[ ran across this piece on the difficulty of predicting the future, written by one of
the folks here at the Pentagon, Lin Wells. 1 thought you might find it interesting.

Respectfully,

Attach.
Lin Wells: “Thoughts for the 2001 Quadrennial Defense Review”
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If you had been a security policy-maker in the world's greatest power in 1900,
you would have been 4 Brit, looking warily at your age-old enemy, France.

Thoughts for the 2001 Quadrennial Defense Review

By 1910, you would be allied with France and your enemy would be Germany.

By 1920, World War I would have been fought and won, and you'd be
engaged in a naval arms race with your erstwhile allies, the U.S, and Japan.

By 1930, naval arms limitation treaties were in effect, the Great Depression
was underway, and the defense planning standard said “no war for ten years."

Nine years later World War II had begun.

By 1950, Britain no longer was the world's greatest power, the Alomic Age _
had dawned, and a “police action” was underway in Korea.

Ten years later the political focus was on the “missile gap,” the strategic
paradigm was shifting from massive retaliation to flexible response, and few
people had heard of Vietnam,

By 1970, the peak of our involvement in Vienam had come and gone, we were
beginning détente with the Soviets, and we were anointing the Shah as our
protégé in the Gulf region.

By 1980, the Soviets were in Afghanistan, Iran was in the throes of revolution,
there was talk of our “hollow forces” and a “window of vulnerability,” and the
U.5. was the greatest creditor nation the world had ever seen.

By 1990, the Soviet Union was within a year of dissolution, American forces
in the Desert were on the verge of showing they were anything but hallow, the
U.5. had become the greatest debtor nation the world had ever known, and
almost no one had heard of the internet,

Ten years later, Warsaw was the capital of a NATO nation, asymmetric threats
transcended geography, and the parallel revolutions of information,
biotechnology, robotics, nanotechnology, and high density energy sources
foreshadowed changes almost beyond forecasting.

All of which is to say that I'm not sure what 2010 will look like, but I'm sure .
that it will be very little like we expect, so we should plan accordingly.

http://library.rumsfeld.com/doclib/sp/2382/2001—04-12%20To%206eorge%nggggsﬁ%ﬁz%t%ZOal%zore%ZOPredlctlng%20the%20Future.pdf

AW RO 12353, a5 amended

Lin Wells



Optimist bir skeptik

* 1990’da, Sovyetlerin yikilmasina 1 yil vardi.

* 10 yil sonra, Varsova bir NATO ulkesinin
baskenti

* TUm bunlari soylerken, 2010’un neye
benzeyecegini bilmiyorum, ama bekledigimizin
cok azl gerceklesecek, planlarimizi bu sekilde
yapmaliyiz

Lin Wells ( Linton Wells II)



Enerji fakat neden?



Bazi Enerji Kavramlari

* EnerjizElektrik#Genel Enerji
* Primer Kaynak/Sekonder Kaynak

* Enerji kaynagi mi enerji tasiyicisi mi?
* Komura kédmiur olarak kullantyor muyuz, veya riizgari?

* Geleneksel enerji kaynaklarimiz neler?
* Yenilenebilir enerji kaynaklari

* Temiz Enerji Kaynaklari

* Karbonsuz enerji kaynaklari

* Geleneksel olmayan enerji kaynaklari



Neden Enerjiye |lhtiyac
duyuyoruz.

* Enerji - Teknoloji iliskisi (insan
temelli)

* |lk enerji kaynaklari neler

* |Ik teknoloji ne?




Bugun kullandigimiz enerjinin
kole esdeqeri

* Bugtin ki bir insanin konfor seviyesini yakalamak icin bir Romal ne kadar
kole kullanmalh?

* Bir kole, saatte sirdurilebilir olarak 50-80 W kadar eneriji Uretiyor. (1 beygir
760 Watt)

* Bliyuk bas hayvanlar 300W ile 700-800W (iyi bir at)

* Peki buglin ki yasantimizin kole esdeger karsiligi ne?
* Camasir makinesi - 800 W : 10 kéle
* Elektrik 1sitma - 2.5 kW : 30 kéle
* Ortalama bir araba 80 beygir, saatlik neredeyse 800-1000 kole
* Boeing 747-400 kalkista 80.000.000 W = 1 milyon kdle
* Ortalama bir Italyan vatandasi 24/7 55 kéle istihdam ediyor
* Tirk vatandaslari 27-28 kéle

1 kéle 800 Wh (80 W * 10 saat ) eneriji Uretebilir. Bir litre benzin ise 12900 Wh enerjiye
sahip.

Yani 1 litre benzin 16 kole'ye bedel

Bu da 1 kéleyi tiim glin(10 saat) calistirmanin bedelinin 30 kurus

* Fosil yakitlar ve ucuz teknoloji modern hizmetleri ne kadar ucuz bir hale
getiriyor

Uyari: Bu 6rnek Uluslar arasi literatirden bir 6rnek olup, benim icadim degildir



Dogrusal Distinme Sanat!



Bazen Dogrusal Dustnme ...

Su talebi artar Petrol talebi artar
kithgi )
=u l J Petrol kaynaklari 6nem kazanir

Su savaslari Petrol tzerine savaslar/sinirlar



2008’de Petrol Arzi artmayacak denildi

https://www.quandl.com/d



2008’de

Petrol arzi gelmiyor — (Peak oll)
Cin buyuyor, 5 sene arkadan Hindistan geliyor
Petrol 200$

Klyamet Senaryolari (NGC)
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Figure 20 - Ultimate world crude-oil production

based upon initial reserves of 1250 billion barrels.




Peki ne oldu?



2016'da ise

First-Month NYMEX Crude Oil Futures, Nov 2014-16

590 Dollars per Barrel

OPEC launches effort to
undermine U.S. shale
producers

S60
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540
OPEC
%30 suspends
production
target
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Nowv-14 Jan-15 Mar-15 Jun-15 Aug-15 MNov-15
Source: EIA

Production freeze talks
resurface

Production freeze OPEC agrees
talks start to cut

Doha talks Algiers Talks,
OPEC agrees to
tentative cut

Jan-16 Mar-16 Jun-16 Aug-16 Nov-16

http://energyfuse.org/opecs-decision-lead-volatility-ieas-birol/



Table 2: Optimum strategy in the short run (falling market)

Elastic US supply (game 1)

2015 - Ekim

Seyl ne kadar esnek bir Uretime sahip (fiyat esnekligi) ? ( Glineste de dnemli)

Inelastic US supply (game 2)

Other-OPEC Other-OPEC Other-OPEC Other-OPEC
members cut members do members cut members do not
output not change output change output
output

SA cuts SA cuts

output output C,B
-C,-C -A, 0 A A

SA does SA does

not not change

change 0,-A 0,0 output B, C 0,0

output

https://www.oxfordenergy.org/wpcms/wp-content/uploads/2015/10/WPM-61.pdf




2015 - Ekim

» Suudi Arabistan’in Oyun teorisine gore oynamasi
gereken oyun neydi?

Figure 4: Tree diagram of the whole game in presence of uncertainty induced by US shale oil

payoff= 0
Game 1 =
i i - <) pay off= -4
Saudi Arabia ’
- - - _ _ payoff= B
- W
v Game
payoff = A

https://www.oxfordenergy.org/wpcms/wp-content/uploads/2015/10/WPM-61.pdf



Al-Naimi-> Al-Falih / Mayis 2016

Pazar pay! Fiyat istikrari

http://www.wsj.com/articles/saudi-arabias-powerful-oil-minister-ali-al-naimi-is-fired-1462632035



Yeni Strateji

Agreed crude o1l production adjustments and levels* (rh/d)

Reference Production level
Member Country Production Adjustment effective
level January 2017

Algena 1,089 =50 1,039
Angola 1,751 —&0 1.673
Ecuador 548 —26 522
Gabon 202 -4 193
Indonesia*®*
IR Iran 3,975 g0 3,797
Irag 4,561 =210 4,351
Kuwait 2,838 —131 2,707
Libya
Nigeria
Qatar 648 =30 618
Saudi Arabia 10,544 —486 10,058
UAE 3,013 139 2 874
Venezuela 2,067 95 1972

eference base to crude oif production edfiusament is October 2006 levels, except Angoda for which September 2011
uxed, and the wumbers are from Secondary Sowrces, which do not represemt a guota for each Member Country.



asll oldu da biten petrolden,
tkselmeyen fiyatlara gelindi?
Bu teknolojiler ne zaman basladi?

Shale Gas Development in the United States: A Timeline

1821: Natural gas is first extracted 1870s: Domestic gas production on the

from shale in Fredonia, NY. decline; Morgantown Energy Research
Camnter (MERC) initiates the Eastern Gas
Shales Project

1820 1950 1970 1980
- + — i } } + >
1947 Hydraulic fracturing first 1976:; Two MERC enginaers 1977: DOE successiully demonstrates
used to extract natural gas from patent early technigue for massive hydraulic fracturing in shale
limestone directional drilling in shale. (MHF)
1980: Congress creates Saction 29 1991: GRI subsidizes Mitchell Energy's 2000s: Natural gas generation grows
production tax credit for unconventional first successful horizontal well in the Texas faster than any other energy source; shale
pas (lasts until 2002) Bamett shale. gas boom pushes prices to recond lows.
1980 1985 1940 1995 2000 2005
[ i i i i } >
1886: First successful multi- 1988: Mitchell Enargy engineers
fracture horizontal well drilled achieve commercial shale gas
by joint DOE-private venture in extraction

Wayne County, West Virginia



Teknoloji Neden
Analizin bir Parcasi?



Hikaye
* 1860-1920 arasinda
* Amerika'da

“Odun/Kereste kithgi”

* Readings in Applied Microeconomics: The power of the
market, Edited by Craig Newmark. s.38-50

“The Timber Crisis” , Charles Maurice ve Charles W.
Smithson

Readings in Applied Microeconomics: The Power of the Market

Craig Mewmark

Taylor & Francis, Jun 16, 2009 - Business & Economics - 446 pages

0 Reviews
G+ 0

A central concern of economics is how society allocates its resources. Modern economies rely on two institutions to allocate: markets and

Readings in

Appliod Microsconcmics governments. But how much of the allocating should be performed by markets and how much by governments? This collection of readings will

Extnd by Con et help students appreciate the power of the market. It supplements theoretical explanations of how markets work with concrete examples,

addresses questions about whether markets actually work well and offers evidence that supposed "market failures" are not as serious as
More »
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Krizin Baslangici : 1865-1896

* Sivil Savas’'tan sonra, Amerika tarihinin en buyuk
blUyumesini yakalamistt.

* 30 yil icerisinde demir aglar kitanin tamamini sarmisti.

* Ekonomik buylme icin isci lazimdi, bunlarda Avrupa ve
Asya'dan geliyordu.

* Petrol, demir,celik, komur ve petrol lazimdi
* Pittsburgh, Minnesota, Appalachian, Pennsylvania



Buyume vyillari

* Amerika tarihindeki en hizli ekonomik biytimeyi yasiyor,
belki de tarihteki en hizlisi

* Buyumesi icin kullandigi iki kaynaktan birini tiketmek
Uzereydi: “odun” (digeri demir)



Bu buyume yillarinda

* Amerikadaki odun ekipmanlari
makinelerdi, en hizlilariydi

, dinyadaki en gelismis

* Degirmenler, cok kisa zamanda cok daha fazla odun

isleyebiliyordu

* Fakat kimse Amerikan teknoloj

* Hizli olmasina ragmen, cok faz
* Avrupalilarin ki daha yavas, da

isi kullanmiyordu
a talas
na cok iscilik istiyordu ama

daha az talas/kullanilmayan od

un parcalari ¢cikariyordu



Amerika vs Avrupa

* Avrupa’da isci ucuz, odun pahali
* Amerika’da isci pahali, odun ucuz

Amerikan tiiketicisi de “israf” ediyordu. Amerikadaki
ocaklar Avrupadakilerden daha verimsiz, fakat daha
rahatti (daha az iscilik- buyik parcalar)

Avrupada ise daha pahali ve odun parcalarini daha ktcuk
parcalara ayirdiktan sonra yerlestirebileceginiz daha
verimli ocaklar vardi.



Nathan Rosenberg

* 1870'de Amerika’daki ve ingiltere’deki odun isletmeleri
kiyaslamasi

“Amerika’daki kereste tretimi, kiitlikten son haline kadar,
gercek bir su¢ olarak adlandirabilecegimiz israf”




Demiryollari

* 1870-1900’lere kadar demiryollari yillik tiketimin %25’ini
tek basina tuketiyordu

* Odunla

Kbpruler, traversler, arklar, tinneller, citler, telgraf telleri

Aslinda oldukca verimli. Cinku isci pahali, odun ucuz



Insaat’ta

* Amerika’da, Avrupa’da hayal edilemeyen amaclar icin bile
odun kullanilyordu

* Avrupa’da tas veya demirin kullanildigl her yerde agac
kullaniyorlardi

* Cok uzun dayanmiyorlardi, ama hizli insa ediliyor ve az
emekle halledilebiliyorlardi, malzemede cok ucuz




1880-1896

Demiryollari tehlikenin kokusunu alip, harekete gecen ilk sektordi. 3
yol vardi:

1.  Odun yerine alternatif Grinler kullanmak (farkli agac trtnleri,
celik, beton)

2. Odun israfini 6nlemek icin tasarimlari iyilestirmek

3. Kimyasallarla odunlarin kullanimi stirelerini arttirmak

Demiryollari, odun arzinin azalacagindan emindi ve verimli

odun kullanimini artirmaya karar verdi



1896°'ya gelindiginde
demiryollari

1. Dogru onislem
2. Dogru tur secimi

3. Alternatif tasarimlar

Fakat bunlar odunun cok az oldugu yerler haricinde pek de
kullanilmadi, ta ki fiyatlar cok daha yuiksek seviyelere

citkana kadar



1896’'da fiyatlar artmaya
basladi

* 1896'dan 1907’ye fiyatlar cok artt (bazi Grlinlerin fiyatlari
%500-%800) artti

* Beton ve demirinki ise goreceli olarak dusti

* Bir “kereste kitlig1” koruma metodlari konusunda bir
arastirma meraki baslattiysa,

* Fiyat artisi yeni gelismelere kapilari act



Tuccarlar buyuk bir
kotumserlikle:

* Yeni agaclardan kat kat fazla agac kesiliyordu
* Ve demiryollarinin sonu gelmisti

* Demiryollari, senelik kereste tiketiminin %20-25’ini
gerceklestiriyordu

* Odun tliketiminin cogu demiryolu travers (crossties) leri
icindi

* Her sene bu traverslerin %15-20si degistirilmek
zorundaydi

* Ve odunun yerini alabilecek bir sey yoktu



TINBER FAMINE NEAR.
~ SAYS HR. RODSEVELT

Accident and Waste Rapidly
Denuding the Country,

e ——

NATIONAL FOREST SERVICE

The President Repeats That One Is
Needed—Civilization's Growing
Need of Wood.

WASHINGTON, Jan. 5.—That this coun-
try is in peril of a timber famine, and
thal there should be a National forest

Daha kotusu: Carter, 1979'da Beyaz Saray’daki agacglarin
Isiklandiriimasini reddetmigti

Durum o kadar kotuydu ki,
Yilbasi Agaclari yasaklanmisti

WOOD FAMINE THREATENS,

Several Times More Used in the Year
Than Grows.

| WASHINGTON, April 26.—The United
'States Forest Service has issued a eir-
cular saying that this country consumes
every year between three and four times
more wood than all of Its forests grow in
the year, and that if this Is continued the
result will be a timber famine. A policy
of Government control and regulation is
recommended as a remedy.

The Paclfic States, it says, will soon
take the ascendency In timber production.

Ehe New ork Times



Diger Basliklar

* 31 Aralik 1900: Kereste Arzinin sonu
* 6 Ocak 1905: Roosevelt: Kereste Kithgr yakin
* 31 Agustos 1908: Ormanlari korumak icin yeni plan

* 31 Ekim 1908: Agaclar yok oluyor, odun kaynagi sona
geliyor- cok israf edildi ve ikamesi yok

* 16 Aralik 1908: Agaclari korumak icin acil yasalar, 10 yil
icerisinde tim ormanlar yok olacak



Ulusa Seslenis 1907:

“the country is unquestionably on the verge of a timber
famine which will be felt in every household in the land”

“lilke hic stiphesiz bir kereste kithginin kenarinda, bu 6yle
bir kitlik ki, bu topraklardaki her bir hane tarafindan
hissedilecek”

Tim konusmada 7 defa kereste kithgindan bahsediyor.

http://www.theodore-roosevelt.com/sotu7.html



http://www.theodore-roosevelt.com/sotu7.html

The Depletion Myth, Sherry
Olson

* Dogrudan veya endirekt olarak hayat, azalan odun arzi
sebebiyle cok daha pahali olacak. Amerikalilar, gelirlerinin
cok daha gereksiz bir kismini yiyecek,giyim,yakit, ulasim,
eglence, temel ihtiyac ve liks harcamalar icin
harcayacaklar, ciinkli odun artik bol degil. Ve ekonomik
cezalandirma zaman gectikce artacak, bunun tek bir cikisi
var, o da daha fazla agac yetistirmek (Orman Hizmetleri
yayini, 1923)




ki secenek vardi

* US Orman Hizmetleri’'nin 6nderliginde kitanin tekrar
agaclandirilmasi

* Veya odun kullaniminda tasarrufu arttirarak, tlkenin
buyumesini yavaslatmak veya durdurmak

Bunlar gortnen tek tercihlerdi. Birileri cok hizl birseyler
yapmaliydi.
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Ar-Ge

* 1896’ya kadar, odun ve ikameleri Gizerine bircok
arastirma yaptilar

* Celik, beton ve daha sik bulunan agac trunleri ile az
bulunan turleri ikame ettiler

* Demiryolu stress arastirmalari traverslerin kullanim
surelerini arttirdi

Bir ekonomik deger gorduler:
1. Dogru kullanim icin dogru tir

2. Odunun dogru on islemlerden gecirilmesi ile
glclendirilmesi, 6mrinun uzatilmasi



Ornegin kopru yapimi

* KOpriu yapiminda

* Gelismelerle celik ve demir kopruler demirden daha
maliyet efektif hale geldi

* 1890’larda ilk parti dontisim yapildi, 6zellikle odunun
pahali oldugu yerlerde (Orta Bati'da)

* Bu donusumler odun fiyatlari daha buyuk sicramayi
yapmadan yapildi
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Aslinda devleti de dinlediler

* Once bol bol agaclandirma yapildi, hatta bazi demiryollari
ormanlara yatirim yapt.

* Fakat hem onlarin hem de Orman Hizmetleri’'nin
inandiginin aksine agaclar hizli buyimuyordu

* Hatta ekonomik olarak cok daha pahaliya geliyordu

* Demiryollari, Orman Hizmetlerinin tavsiyeleri ile bir cok
vanlis is yapt



ki donem

* Gecis doneminde
On islem ve koruma islemleri poptilerlik kazandi
* 1900-1914 doneminde ise

* Yeni gelismeler, bilimsel tasarimlar ve ikameler (vagonlarin
tamamen odundan tamaen metale gecmesi)



1922’de sorun cozulmustu




Petrol’de izlenen yollar

Figure 5. Changes in U.S. Real GDP and Oil Consumption, 1949-2007
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Teknoloji neden onemli

* Bir teknolojik gelisme coktan baslamis olabilir (Shale gas
1970’'lerden)

* Bu gelisme enerji kaynaginin kullanimini degistirir
* VVeya yeni enerji kaynagina gecisi saglar

* Bazi yontemleri ekonomik yapar

* Bazilarini da etkiler



llgin¢ Sorular



Dldnyanin en onemli insanlari masanin etrafinda toplansa
Petrol fiyatini belirleyebilir mi?

Evet ? Hayir?
Nasil? Neden?

http://www.dieterhelm.co.uk/assets/Uploads/No.4-CA-OPEC.pdf



Dieter Helm’in cevabi

Opec aslinda sadece gecici bir etkiye sahipti (1973'te),
Iran devrimi’de 1979'da
- Petroltin gercek degeri 1870’den 1970’e kadar dusti
- Marjinal Gretim maliyeti de dustu
- OPEC etkisi ¢cok geciciydi, 1980’de fiyatlar coktu
- 2000’lerde yukselirken de Cin talebi vardi
- Uzun donemde dnemli olan teknolojidir
- Teknoloji maliyetleri belirler
- Teknoloji ikameleri belirler

POLITIKACILAR DEGIL

http://www.dieterhelm.co.uk/assets/Uploads/No.4-CA-OPEC.pdf



Petrol talebi bir daha yukselmeyecek olsa, ve
hepimizin elektrikli arabalara gececek olsak
fiyati ne olurdu?



Petrol talebi bir daha yukselmeyecek olsa fiyati
O mi olur?

Peter Tertzakian - Chief Energy Economist
e Gelismis duiinyada talebi artmayan truinler var

— Cocuk mamasi
— Cocuk bezi

e Fiyat sifir mi?
o Sektor oncelikleri degisiyor

— Yuklerden kurtul
— Maliyetleri dustr
— Yeni bir rekabet diizeni

http://oilprice.com/Energy/Energy-General/Why-The-Oil-Industry-Shouldnt-Fear-Peak-Demand



Komur yerine Petrol yakilsa

1 ton komur esdegeri = 0.7 ton petrol esdegeri
1700 kWh = 1 varil petrol

1 ton tas komurt(6000kcal) = 6973 kWh

1 varil petrol = 4.1 ton komdur

Komur 83% = petrol’'de >20 $ tavan fiyat

++ verimlilik



Yeni Gelismelere Farkli Bakislar
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World manufacturing shares

DlUnyadaki degisim
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2010

G7: 47%

China: 19%
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Source: unstats.un.org; 6 rapid industrialisers = Korea, India, Indonesia,
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Thailand, Turkey, Poland

https://piie.com/system/files/documents/baldwin20161115ppt.pdf



Ya klresellesme ticaretten ¢cok bilgi

birikim ile ilgili ise?
HUS | Japan . Germany

-:l\ \L i /‘(

Hersey knowhow ve iscilik olsa
1990’dan beri ticaret maliyetleri ve bariyerler degismese

1990’da “boru hatlari” ile knowhow sinirlari astigini
dusunsel

https://piie.com/system/files/documents/baldwin20161115ppt.pdf



1990 Oncesi ve sonrasl

Headguarter Economies (G7) Headquarter Economies (G7)
) Knowhow !
High Knowhow High wages High ———— - High wages
Labour Labour [

Factory Economies

Factory Economies I
-

Knowhow
Knowhow
low ————— &\I-
Low o & Low wages Labour wages

https://piie.com/system/files/documents/baldwin20161115ppt.pdf



Yeni kuresellesme

- L‘@@

Manufacturing Manufacturing
stage stage

New Globalisation

Manufacturing

Product




Resimdeki Isciyi bulun

» Gelismis ulkelerdeki isciler, icerde robotlar,
disarda gelismemis ulke iscilerine isleri
kaptiriyor

 Ekonomik mantik->robotlar icin ¢ok is, digerleri
Icin??

https://piie.com/system/files/documents/baldwin20161115ppt.pdf



Yeni! dizen ne?

* Liberal — muhafazakar denge yerine

» Ulusal-uluslararasi denge

* Enerji politikalari?
- Daha korumaci, daha cok yerli Gretim

- Daha esnek Uretim
- Mevcut modeller zorlaniyor

https://geopoliticalfutures.com/nationalism-internationalism-and-new-politics/



Zincirkatmani (Blockchain)

» Ticaretteki degisim

Traditional transaction model Blockchain transaction model

Providers
2.9, sallam, dactnicty
oroducers, lendars

o8
BB
*B@
BB

intermediary, e ® & @

platform

.

axchanges, .

fraders,

Danks , enargy

COMmpanias 8 ® & & ot omers

2.,g. buyers, enargy
consumers, bomowers

https://www.pwc.com/gx/en/industries/assets/pwc-blockchain-opportunity-for-energy-producers-
and-consumers.pdf



Cok kullanim alani

Financial services

Digital secunties trading
Prood of cwnership and tifle transfar
equityBits, Sprtde, Secure Asseta, Coms-e, .'
DM arkets, Muna, Kraken, BitShares

Foreign exchange

Curmency axchangs/converson

Comnbase (W alst), BitPesa, Bilson, Ripple, Siellar,
Kraken, Fundra.org, MeXBT, CryptoSigma

Data storage
Storjio, Peamova .

Feer-to-peer transactions
Verification by network parfcipants
BTG Jam, Codng, BitBond, BinPlay {Donabon), .
D=Buke (SME B2B tranzactions)

Digital content

Storage & delivery
BotProof, Blodkcal, Ascribe, ArtPies, Chainy. Link,
Stampery, Blockiech (Alexandria), Bezantyum,
Blockpard, The Rudimenial, BlockGON

Blockchain

Non-financial services

Diigital identity
Protects privacy of consumears
Sho Card, Unigued, Onename, Trestatonm

Proof of ownership
Suthemticaton & authori=ation

The Real McCoy, Degres of Trust, Everpass,
Blodk \arify

Revieves rec ommend ation s

Enables authentication of ratinga and reviews
TRST.m, Azmov jrecuitment sarvices),

The World Tabls

Diamonds/\gold /silver

Diamonds: Everledger, gobd & siver
BitShares, Real Azsat Co., DigitaTangitle
{Sanica), Bit Resarve

Network infrastructure

Etharawm, Ers, Godies, MXT, Mamecoin,
ColoredComs , Hallo Block, Counterparty,
Mastercom, Corona, Chromaway, Block Gypher

https://www.pwc.com/gx/en/industries/assets/pwc-blockchain-opportunity-for-energy-producers-
and-consumers.pdf



Enerji sisteminde

Traditional processes Processes in a blockchain-based system

Metwork and Photovelaics
natwork oparator Energy company Wind Storage [RES in genaral)

Bank Payment
serice provider

; -\.m . '.\_.. I- ) B
i . % ¥
Matar S - ; el N
Conwentional : ooeraior . onvenfonal =,
generaton .ﬁ. x Blockchan
Matwiork and =
network oparator . .
Residantial <
Traders "
@ o Trading platform

In:l airial

== Becicity @ @ Inchestrial wsar Residential usar

Payment /! fes

Storage Phodovoltacs
Data ! blockchain {RES in ganaral)

https://www.pwc.com/gx/en/industries/assets/pwc-blockchain-opportunity-for-energy-producers-
and-consumers.pdf



Enerji ticareti (Lisanssiz)

Figure 14: BrooklynGrid project

- -

TRANSACTIVEGRID
Microgrid

. Electricity e .

Token system
(Blockchain)

5 households produce Power productionis Electricity surplus 5 households buy
Energ}fsurplus metered on a second- and demand is Energ}rsurp[us

by-second basis, with calculated using (at present: manually)

information converted to fictitious tokens

blocks

- | In future: E E - !' |
| Buyers and sellers to use app Putenss .--“"J" "g ? ?} T 1? i
MHeghbor = -

allowing them to specify their
preferences (e.g. donate 10% of
electricity, sell more when prices go
up, ..}

Payment through energy
tokens — no intermediary

) In future: microgrid to be expanded
required

Parties can decide individually with whom to enter into a
contract and transactions are executed immediately

https://www.pwc.com/gx/en/industries/assets/pwc-blockchain-opportunity-for-energy-producers-
and-consumers ndf



Son S0z



Enerjl nereye gidiyor

Primer enerji-> sekondere (elektrik)
DOonen kutlelerden -> Elektron

Merkeziyetcilikten-> Ademi merkeziyetcilige

Elle kontro

OPEC -> ¢

-> puyuk Olcek dijitallesme
inamik dengesizlige

Geleneksel gltvenlik-> Hibrit givenlige



Tesekklrler
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