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The World Energy Trilemma



The World Energy Trilemma: What is it? e
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The World Energy Trilemma are three competing issues
that drive energy competition, namely:

1. Energy Security — nation’s capacity to meet current and
future needs

2. Energy Equity — country’s ability to provide universal and
affordable access

3. Environmental Sustainability — transition of country’s energy
system
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World Energy
Trilemma Index

- Reflects a nation’s capacity to meet

current and future energy demand
reliably, withstand and bounce back
swiftly from system shocks with
minimal disruption to supplies.

Assesses a country’s ability to
provide universal access to
affordable, fairly priced and
abundant energy for domestic
and commercial use.

Represents the transition of a
country’s energy system towards
mitigating and avoiding potential
environmental harm and climate
change impacts.
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ANNEX A

A 2022 WORLD ENERGY TRILEMMA INDEX ] )
Top ranking countries are:

Sweden, Switzerland, Denmark,
Finland, UK and Canada.

How do BSTDB Countries

compare:

* Romania (20) ranks highest of
BSTDB Countries

» Followed by Greece (27), Bulgaria
(28), Russia (29), Ukraine (31),
Azerbaijan (39), Georgia (40),
Albania (43), Turkey (44), Armenia
(48), and Moldova (61)
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55 Domrcan Repubic DCCc 4
55 Vietnam BCDe 4

56 Bokva ACCd 1

57 Angols ADA 1

57 Jordan DCCc A

58 Soulh Africa CCDb 1
58 Lebanan DACH A

59 Guatemala BDBd 1
60 Philppnes BDCc
41 Modava DCCd

62 Tajlkstan COCH A
651 India BDIDz 4

64 Jamaica DCCD 1

85 Namibia DDAC 1

66 Mongola OCDe 1
67 lrag DBDdJ A

Gl Kenya BDB¢ 1

68 Nicaragua CDCd 1
&8 Honduras DDBd
70 Sotswana DCCb 1
71 Eswatini DDCd Y

72 Cambodia CDDd 4
73 Ghana CDCc¢ 1

74 Cota divore BDOJ 1
75 Myanmar 8DOd 1

76 Maurdania CDOd 1
76 Cameroon CDOd 1
77 Ethiopia DDCd 1

78 Bangladesh DD 1
79 Tarzania DDCd 4

81 Matagascar DDCd 4
80 Zambia DDCd A

82 Pakatan DDDJ 1

83 Senegal DODC A

84 Nigara DDDdJ A

84 Nepal DDDd 1

85 Zimbabwe DDD 1
88 Mozambigue DDD 4
B7 Malaas DD o

838 Chad DDDd A

5% Congo (Democrabe Republc) DD 4
90 Sanin DDDe 4

91 Niger DDODd 1

Source: World Energy Council
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Applying Maslow’s Hierarchy to Energy:

1. Developing Countries still fulfilling basic needs

2. As more developed increase focus on Renewables
3. Only most developed can focus on SDGs

SDG Goals

activities
Renewable Energy Esteem needs:

Robust Infrastructure /

Secure supply /

Interconnections
Basic energy
from currently

available
sources

actualization:

achieving one’s
full potential,

including creative

Self-fulfillment
needs

prestige and feeling of accomplishment Psychological

needs
Belongingness and love needs:
intimate relationships, friends

Safety needs:
security, safety Basic
needs
Physiological needs:

food, water, warmth, rest
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« Europe — was balanced but recent gas & energy shocks changed
that. Need for more coordination

« BSEC Countries — primarily focused on Basic Needs & Security of
Supply / Connectivity with some Renewables. Affordability is key.

« Not all BSEC Countries at same stage of Maslow’s Hierarchy as
applied to Energy. But changes are forcing acceleration.



The Black Sea Region:
Energy Security and Vulnerability
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Europe's Gas Market Relies on Russian Supply

» Recent energy crisis is forcing
changes

* Reducing reliance on Russian
gas

« Actively seeking alternative
sources of supply

Russian pipeline gas exports to the European Union
bilion cubic meters Q12022 vs. Q12021

Direct

via Ukraine

via Belarus
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European LNG imports by source Natural Gas Prices
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* Increase of LNG imports
» Natural Gas price shocks are unbalanced
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== Brotherhood Pipeline — TAP

Trans-Balkan Pipeline
== TANAP

= South Caucasus Pipeline

Turkish Stream &

— . Russia’s ‘Southern Corridor’
Turkey’s Existing Main

Import and Transit Lines

Kiev
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The SGC and the Turkish Stream were to diversify supply routes.
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Black Sea Region - Gas Interconnectors
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Connectivity Is paramount
as it allows for diversity of
supply routes.

In SEE & Black Sea
region, the development of
ancillary gas infrastructure
and regional market
Integration are if particular
Importance Gas will be
further diversified into the
Balkans and Central
Europe.
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LNG Terminals in SE Europe

Constanta LNC
Termnal

@ Marmara Ereglisi 1

Fagle ING Yorgunal | Termunal

tirl 3 % V '

Alex/polis ILNC -3

-
Termanal
Atiaga l.NQ
s @ Tormmnal

»

= \ \ Foeliar Alnxr: _é “ _..' A
- QL .
. S P e \ ~ o
Revithoussa INCG b Ix {E:f’ z
Terounal ® e L . TS, v { 3 a
: e, . Beddaw WG~ .

lzmir FSRU Fermunal

. @ Existing LNC Terminal

Damuetta
Idku Ligquefacuon Ligquefaction INC

.‘ - INC Termunal @l'vrnnn;l @
BN C Termamnal :
. o S —

Source: IENE study “South East Europe Energy Outlook 2016/2017”, Athens, 2017

LNG as an alternative to pipe gas has become more important
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Electricity Demand in SEE Markets (2018 - 2019) » Electricity Demand is growing
» Turkey by far greatest Demand
300 P —
250 e
200 B
£ 150 | @ Greece
E 100 | @ Bulgaria
0 . 0 Romania
2018 2019
Greece | 51,49 | 52,17 B Hungary
Bulgarla ' 38,07 17,38 W Serbaa
Romania 60,70 60,08
! : @ Croatia
Hungary 43,31 45,65
Serbia 19.01 39,61 @ Slovenia
Crostis | 18,17 | 17,87 @ Turkey
Sovenia | 13,36 | 13,10
Turkey 103,20 290,18
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Installed Capacity per Country and Production Type in SE Europe (MW) (2019)
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Though many moving towards Renewable sources, many still rely on fossil fuels
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Electricity Mix in SEE Markets (TWh) (2019)
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Cross-border Power Interconnections Between SEE
and Peripheral Countries (2019)
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Power Exchanges
in SE Europe and
PX Products Offered
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Centrabized market for bilsteral contracts

Forward Market

Universal servies market and grown cnrtificates matken

Forward market

Long team auction

Balancing power market and ancilary services market
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Total installed capacity of RES systems by country
in SE Europe, 2012-2021
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Recent Events
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« Conflict in Ukraine has dramatically changed the
dynamic. It exposed the vulnerabilities in Europe and
sparked a global energy crisis.

* Increased unpredictability and volatility in energy
commodity and regulatory markets

* Increased Risks in Energy driven by systematic factors
(e.g. current situation in Ukraine, market supply and
demand, etc.) rather than unsystematic (company
specific) or regulatory risks.

* Focus on alternative sources of supply, restarting closed
power plants, focus on Renewables and possibly
Nuclear.

23



The BSTDB and Activities in Energy
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Overview of Greater Black Sea Region

Romani .
omania il : Black Sea Region
Population:  21.4m . - . : GDP: $3,594bn
) Capital: Chisinau Capital: Kiev ' hoe!
SBE . $$7lggk5)n Population: ~ 3.6m Population: ~ 45.6m Weighted av. GDP per cap.: $10,979
percap. s/ GDP: $7.3bn GDP: $176bn
Bulgaria — GDP per cap.: $2,038 GDP per cap.: $3,864
Capital: Sofia
Population: 7.3m - ,
GDP: $54.3bn Russia ]
GDP per cap.: $7,243 Capital: MoSCow .
bani Population:  143.1m Georgia +I+
Albania - GDP: $2,007bn Capital: Thilisi
Capital: Tirana GDP per cap.: $14,027 Population:  4.5m
Population:  3.2m GDP: $15.8bn
GDP: $12.4bn GDP per cap.: $3,520
GDP per cap.: $3,845
Greece n— Turkey Armenia _—— Azerbaijan
Capital: Athens Capital: Ankara Capital: Yerevan Capital: Baku
Population: ~ 11.4m Population:  74.7m Population:  3.3m Population:  9.2m
GDP: $249bn GDFP: $789bn GDFP: $9.9bn GDFP: $68.7bn
GDP per cap.: $21,799 GDP per cap.: $10,561 GDP per cap.: $3,027 GDP per cap.; $7.442
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Portfolio Across Countries and Sectors

Portfolio by Country

Loans + Equity + Guarantees

Albania, 0.5% .
Ukraine, 13.3% Armenia, 4.0%

’ / Azerbaijan, 0.6%

ulgaria, 11.8%

Turkiye, 21.2

Moldova, 2.7%

Russia, 19.1% Romania, 10.1%

Portfolio by Sector

Loans + Equity + Guarantees

Consumer Dis-ry , 4.3%
Consumer

Utilities Staples, 9.6%
23.2%
Info ial Institutions ,
Technology, 4.8%
0.0%
Materials
,15.0%
Real
Estate,
4.9%
ealth  Eneray,
2.7%
Industrials Care, o
,20.0% 5.5%

,Georgia ,2.5%

reece, 14.2%

TOTAL Exposures

Albania, 0.4%

. Armenia, 3.7%
Ukraine, 13.7% Azerbaijan, 0.6%

ulgaria, 13.1%

’Georgia ,2.4%

Greece, 15.4%

\Moldova, 2.6%

Romania, 9.5%

Tirkiye, 20.6

Russia, 18.0%

TOTAL Exposures

Consumer
Government,  Dis-ry,
14% 4.4% Consumer
Utilities Staples, 10.7%
21.8%

Financial

- Institutions ,
nfo 14.1%
Technology ,
0.0%
‘ Real
) Estate,
Materials, 4.6%
14.2% Energy .
: th 45%
Industrials , Care,
19.0%

5.1%
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BSTDB Energy Portfolio
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« BSEC Countries focused on basic needs & security of
supply

« Carbon usage still high (gas, oll, coal)

 RES growing from very low base

* RES primarily financed with State and MDB support

28



Bulgaria Energy Holding (Bulgaria) i
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\_, Holding

Project
Cost

Borrower

Term

Sector

Summary

29
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Total: EUR 450 m
BSTDB: EUR 50 m

Bulgarian Energy Holding

Syears

Utilities

Participation in the tap issue
of their June 2018 EUR 400m
Eurobond issue. The funds

will be used for their ongoing
capital investment program.



EnergoPro (Bulgaria)

Project
Cost

Borrower

B o

. Term

e Sector

1L X T ’ 'f; " summary

30
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Total: EUR 370 m
BSTDB: EUR 42 m

EnergoPro

Syears

Utilities

Participation in the primary
bond issue as an anchor
investor to finance the
ongoing improvement and
developments of the
electricity grid and metering
system and of the other

markets of EnergoPro
operations.

b
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Energean Oil & Gas (Greece) s [

Project
Cost

Borrower

Term

Sector

Summary

31
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BSTDB: EUR 90m

Energean Oil & Gas

8 years
Natural Resources

Support the company’s
existing oil development
programme to access
additional oil reserves in the
Prinos, Prinos North and
Epsilon operating oil fields,
located offshore Greece
(Prinos-Kavala Basin).



Eurohold (Bulgaria)

d= EUROHOLD

Project Cost

Borrower
Term

Sector

Summary
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Total: EUR 360 m
BSTDB: EUR 50 m

Eurohold

Syears

Utilities

BSTDB participated in an investment
regarding the acquisition of CEZ’s

assets in Bulgaria and/or refinancing
of the existing debt.



Gurmat Geothermal Power Plant (Turkey) it [

Project Cost
Borrower
Term

Sector

Summary
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BSTDB: USD 1b
Gurmat Electric Uretim
15 years

Energy

Financing of the construction and operation of
170MW geothermal power plant southwestern Turkey




Galnaftogaz (Ukraine)

Project Cost

Borrower

Term
Sector

Summary
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Total: USD 220 m
BSTDB: USD 20 m

Concern Galnaftogaz

7 years

Utilities

CAPEX program and expansion of

the Borrower’s gas filling
stations network in Ukraine
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Project Total: EUR 56 m
Cost BSTDB: EUR 19.5 m

Borrower Ingulets Solar PV

Term 10 years
Sector Renewable Energy

Summary Development, construction
and operation of an up to 58
MW solar power plant
project Ingulets, to be
located in the Mykolvyiv
region in Southern part of
Ukraine.
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PPC S.A (Greece) i 3
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Project Cost  Total: EUR 1.7 b
BSTDB: EUR 160 m

Public Power Corporation SA.-Hellas

Always by your side Beneficiary PPC
Term S years
Sector Energy / Utility
Summary Corporate Loan for financing

PPC’s capital expenditure
program for the period 2019-
2020 which is expected for its
electricity distribution
networks.
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Rengy Bioenergy Solar PV (Ukraine) s [

RENGY DEVELOPMENT

¥ Scatec Solar

Improving our future™

Project
Cost

Borrower

Term

Sector

Summary
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Total: EUR 53 m
BSTDB: EUR 18.5 m

Rengy Bioenergy Solar PV

10 Years
Renewable Energy

Development, construction
and operation of three solar
parks of total capacity of 47
MW: (i) Afanasievka of 14
MW, (ii) Taborovka of 16 MW
and (iii) Tokarivka of 17 MW,
located in the Mykolaiv
region in Southern part of
Ukraine
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Project Total: EUR 390 m
Cost BSTDB: EUR 30 m

Borrower Syvash Wind

Term 10 year
Sector Renewable Energy

Summary Development, construction
and operation of the wind
park of total capacity of 250
MW, to be located in the
Kherson region in Southern
part of Ukraine
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BLACK SEA TRADE AND DEVELOPMENT BANK

BSTDB

1, Komninon Street

546 24 Thessaloniki

Greece
tel: + 30 2310 290400
fax: + 30 2310 286590

e-mail: info@bstdb.org
www.bstdb.org

Follow Us

u https:/ /twitter.com/BSTDB

H https://www.f

acebook.com/BSTDB/?fref=ts
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