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Electric:maobilityy
Introcllictionn

~# What is ancelectricccar?
~ First prototypes z late 1820s

~ Electric mobility z on par with Gasrmaobility
untill the 1930s of the 20" century

~ Revwvival after the SecondWorld'War | theioll
crises of ithe 1970s:andl 2980s! cloday.

~ Versatility of applicable technologies




A World economy transition to green technologies, due
to the growing public awareness towards:

- Pollution, Recycling

- Fossil fuels:scarcity-and>growing prices, unstable: oil
supplying regions

- Advanced itechnologies Jwt

- Energy e€fficiency-and-Renewable Energy, Systems

- Ecological -and-environmentally friendly technologies




Global Trends:

Legal environment, strategic and priority framework
International level:
- Kyoto Protocol
- United Nations Framework Convention on Climate
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Change

- EU economy recovery plan, issued by the EU commission, Nov.
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National level:

- National strategies

- National legislative initiatives
Regional, municipal level:

- Energy efficiency/clean energy municipal incentives

- Tax, tolls, etc. incentives

- Others




Millions

Global Trends:
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Global Tiends

Source: A.T. Confidence Index 2010: 44 countries, 17 industries; Top Level Management Interviews




Global Trends:

S
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Challenges

A Research:& Development
- Batteries, @nergysstorage
- Vehicle technologyiforcelectricomobility
- Technology ffor imfrastructure/system and
grid integratiom
A Reguilation and Standardiation issues

A Impacts on energy-efficiency:and greenhouse
gasemissions




The electriczmolbility: clusterdn iBulgapiaria

1952-1989
First fork-lift
Start of battery trucks exports to
First manufacturing China, USSR and
R&D in Bulgaria Czechoslovakia EL-MO-70
1952 1959 1966 1970
1955 1965 1967 1978
First serial CEC engages First Bulgaria becomes the
fork-lift truck Bulgaria into e-automobiles largest exporter of forklift
prototypes serial mass prototypes are trucks in the world
production of built

fork -lift trucks

The Cluster in 1989: - 39 manufacturing plants 8 of whichz abroad;

Ve

- A subcluster of 4 R&D establishmentOT AAO " O CAOEAT ' AAA
umbrella




Cluster Diamond!

FIRM RIVALRY
A 2249 companies in Manufacturing of
electrical equipment ; 44 679 employees;
Revenue: 1.5 bn. EURO; Profile: SME & Large;
A 267 companies in Automotive; 5700
employees; Profile: SME;
A 942 companies in ICT, 24 063 employees;
AMONBAT z among the 5 biggest battery
manufacturers in Europe;
A Existing automotive industries in Romania,
Serbia and Turkey;
AIFC-ICEM

FACTOR/INPUT CONDITIONS

ATraditions in electric mobility;
ASkilled labor force;

DEMAND GONDITENSS

AEmerging industry worldwide;
AEU Commission backup;

AGoodtechnical literacy of the AHigh prices;
population; RELATED & SUPPORTING ASubstantial R&D needed in
ABenign investment environment 7 INDUSTRIES both drive-train and battery

tax, location, free access to EU Singlezrinancial services & Insurance:: €chnologies;

Market AMaintenance;

ACharging infrastructure ;
ARecycling;

Al ogistics;

AChemicals;

AMetals and metallurgy;




Cluster Map
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Supply chaim

Design/ Inbound S Outbound Sales and Mainte
R&D logistics logistics marketing nance

Research and Batteries (+) Assembly | Logistics (+) Marketing Warranty

Development | : (+) - and and

) Electric motors | * * Distribution | promotion | maintenance
(+) Finishing (+) | (+) (+) )

Components £l ics/ :

design (+) SENGIES Quality Wholesale | Spare parts
CPU (+) control and _

_ _ trade (-) (+)

Chassis Chassi testing (-)

design () aSS|ts).| Retail trade
assembly ) Standards ¢) (+)

External :

design (+) Interior
components (+)

Internal Supplementar

design (+) PP y

products (tires,
accessories,
etc.) (+)




BulgarnamElectric -nobility icluster todaylay z
milestone:exampléssandicase: studiess

Foreigm Developmentt Local Developmenit

Companies:

Ayazaki
ACurtis Balkan
AMelexis
AEPIQ
AMONTURET
AGRAMMER
APALFINGER
ASeBordnetze
AGreat Wall
AZero Carbon

Companies:

AKostov Motors
ADINAMO
AELPROMEIhovo
AELHIM Iskra
AMONBAT
ACAPRONI

AM+S Hydraulic I:

AHES |_
AKIRKOVO

ADrouzhba

AMadara

APRESKOV

AMagnetic Media
Automotive

Competences:

Alternators; Starters; Ignition;
Electric Motors; Converters;
Electronic modules; Int.
Circuits (ASICs) for
automotive electronics;
Cylinder heads; Engineblocks;
Brake parts; Armrests & seats;
Automotive wiring harnesses;
Hydraulic cylinders; Pistons
and pistons sets; Rear and
front driving truck axles;
Trailers and ball races; Brake
drums; Balljoints; Link bolts;
End pieces; Axial rods,
AC&BLDC servo drives,
frequency invertors (drives,
wind & PV), electronic
modules for power electronics
etc.




.(J Why Bulgaria?

A Historical endowments in the sector

A Good strategic location + low factor cost within the
Single market (O import-export tariffs)

A Good macroeconomic environment (currency
board, low taxes)

A Access to EU funding

A Opportunity to build a regional cluster in
Southeast Europe with Bulgaria as a leader
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Strategy

1. Manufacturinggof electnicivehicles:s (drive -trains and
batteries) and components for them,;

2. Manufactuningzof fcharginggstations s/battery -swap stations;
3. Conversion services:

4. Development off specializediEducational facilities:s in
electric mobility engineering.

Full package of Adding:Value: - Design & R&D;
Manufacturingg Testingy Marketing o

Goal: Electric: Mobility industryrv z Headlinerinn
Bulgariameconomyyini20200 R&)




Strategy

~ Conversion

# Investments & sectorccapacity
development

~ Legalimitiatives
~ Technological patk

~ Targets andiindicators




o D
ARaise a ness

identify relevant companies,
list them, make them meet
together and discuss
cooperation;

ATrigger the conversion
process;

AEstablish government
initiatives and subsidies;
AChannel EU and other
financial schemes to the
cluster;

AAcademic reforms;
ASubsidiary infrastructure

Success Indicators: Grown
public and industrial
awareness of the sector.
Companies and Academic
Institutions start diversifying

competences towards electric

mobility

Strategy

Stage 2z Flame

ADraw a large multinational

manufacturer and consolidate

the industry around it;
AAttempt to establish
Bulgarian brands;

ABoost marketing for Bulgaria

as a top hightech destination
in electric mobility;

Alnduce R&D activities of
Bulgarian based companies
within the cluster z soft
measures and subsidies;

ABoost internal non-conversion

demand for EM

Success Indicators: Drawn
considerable strategic FDI;
Bigger, more consolidated
and integrated Bulgarian
based companies; Created

The 3 Stages\Approach

Stage 3z Fire

AEstablish a national hightech
innovation powerhouse
(Lovech could be the Electric
Mobility capital of Eastern
Europe). The capital will host a
technology park and
manufacturing plants;
AFurther induce the process of
technology transfer between
business and
universities/laboratories;
APromote internationalization
of EM higher education in
Bulgaria;

Success Indicators: A
" Ol CAOEAT AEOUN
# APEOAI onN #OAAO
sophisticated, highend
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of Bulgarian filed patents.
Spin-off industries thriving
around the EM cluster

employs 150k people.




