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OBJECTIVES OF THIS RESEARCH

o Identify new electrical markets for Cu
* Markets that are at an early stage of de

* Drivers that will influence the growth hese m S
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* Identify the factors that will influence the growth




NEW CLASSIFICATION OF IDENTIFIED MARK
BASED ON THE THEORETICAL FRAMEWORK

Objcts & Systems Components

Generators
Corrosion Resistant Cladding
Cu-Based Solar Panels

Wind Farm Generation
Solar Generation
Marine Generation

Other Generation Batteries

Storage Systems HS Flywheels

Network Interconnection Power Electronics

Transmission & Distribution Transformers ort Vehicles &

Smart Systems HV Cable (Subsea)

rastructure

Fossil Fuel Generation Carbon Capture S

Building Management Systems
Equpment-Specific Control
Efficient Eguipment

Smart Equipment

Smart Appliances
Function-Rich Equipment

Components

Meters

Power / Data Wire Nets
High Power Data Cables
Wireless Power Systems
Advanced Motors
Advanced Batteries
Power Electronics
Microprocessors
Nanotechnology

Other Alternative Vehicles

Charging Infrastructure

IC Road Vehicles

Objcts & Systems Components
I [ i EV - Battery Advanced Motors
EV - Fuel Cell / Other Advanced Batteries
Storage, PHEV
Distribution Hybrid Vehicle Power Electronics

Other Advanced Electronics
Ultra-fine Wiring

Regenerative Braking
HS Flywheels
Electromagnetic Transmission

Premise Structure, Internal

Networks & Equipment
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BASIC PRINCIPLES

o We are looking at very small markets likely to gxaw into “ignificant”
ones by 2020

o By “significant” we take the arbitrary figure 00)5 ktr y consumption of
copper

o The markets uncovered are driven by t a-trends 1n society:

able s@urces of energy

* Cross sectorproducts and technologies
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THE EMERGING MARKETS MATRIX

Cables Based Systems Motor, Generator, Transformer Systems Enabling Technologies

Li-ion
Batteries /

Motor
Systems
General

Moto:
Sha' :d
Conc

Charging

Power
Infra-

Electronics

Transformer
/ Inverters

Motors
CMR

Premise
Wiring

System

. Generators
Cabling

HV Harness

structure :tors

Storage

Transport

HEV

PHEV

BEV

FCEV

ICV

2l

Energy Infrastructure

Wind Generation
Solar PV

Solar Concentration
Other DG

New Desalination

Carbon Capture etc

—C=

Premise &

Equipment

Smart Ageing
Advanced Rewis" _
Green Tech W ag

Efficient Motors

KEY

|| || I Market sector emerging market

|| || I Product category emerging market (over range specified)

|| || I Cells included in both market sector and product category emerging market definitions

- - - Single cell emerging market defined as both market sector and product category




BASIC FINDINGS

o Markets can be defined as an object (such as a ain typuof car) or
a component (such as a motor), sometimes bo
o We constructed a matrix showing emerging marke
- There are 18 markets that strictly meet ou and growth eriteria
- 3 are new road vehicle types
- 3 are object markets in the en astrucfure

- 2 are 1n the premise secto

- 10 are specific itéms 1ipment & cross product technologies

o We show 6 mar
as each 1s growi

ts alre too large to be considered as “emerging”,
fast ana should offer new opportunities

o For each market nsider:

- Long\term prospects beyond 2020
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GROWTH & POTENTIAL FOR EMERGING 1

TS (1)

E
Upside Pote: ‘al

Glohal Market Europe Market L T
Size [kt Cu) Size (kt Cu) ?g-w?t;m
r
2010 2020 2010 2020 ©
Wind Generation
Turbine Generator 43.0 140.5 16.6
Transformer/Inverter 35.9 117.1 13.8
o Cables 21.5 70.3
g
3 Solar PV
o’
©
= Transformer/Inverter 126 4.4
£
& Cables 2 54.0 18.9
e
w Concentrating Solar 0.3 7.5 0.0
Carben Capture 0.0 5.5 0.0
0.6 9.3 0.0
6.2 25.1 0.6
4.1 42.7 1.7
U
= 9
E 5 Advanced Rewiring 1.4 301 0.4
g 2
Green Technology Wiring 17.2 46.8 2.9

- Moderate - High -Excentio"a'




GROWTH & POTENTIAL FOR EMERGING M

ETS (2)

Global Market Europe Market
Size [kt Cu) Size (kt Cu)
2010 2020 2010 2020

+ PHEV 0.1 93.0 0.0 12.1
a
2 BEV 0.3 136.6 0.0
e
= FCEV 0.0 13.9 0.0
@ Energy Storage - Auto 1.1
W
0 Energy Storage - Network 0.
=
E Motor-Auto 166.2
o
A HV Harness- Auto 5.0
]
El:‘ Charging Infrastructure - 0.1 10.6 0.0 4.1
v
o
(u] Motor - CMR 4.9 35.1 1.0 4.7
o
‘zq':; M 0.0 25.8 0.0 6.2
E
g' Po i 5.2 40.6 0.7 3.1
]

Power ics- Renewables 4.3 14.4 2.1 3.7

Long-Term
Growth

d

Ce Upside Potemual

Mote: * "MNew Desalination" refers to renewables-based units only. Electrical parts refers to all

- Moderate - High -Excentio"a'



TRANSPORT MARKETS
NEW ROAD VEHICLES A KEY MARKET, WITH MANY OPP

o New vehicle types to take a large part of a 10} unit marke

* Reducing CO2 emissions and fuel dependency will fush eleltric vehicles
Combined new types HEV, PHEV axd BE
PHEV and BEV markets, yet to'emerge, wi

ICE vehicles will remain demin t newWeatures with potential
ainly beyond 2020

57 kt in 2020

market share

11l coun

111 reach

1cles

e’at domestic and community level will create a
market for copper
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ENERGY INFRASTRUCTURE
REFORMING OF ENERGY INFRASTRUCTURE A CENTRAL E

o Renewable and distributed electricity generation the big future market
* Wind and solar PV are established markeéts; some $ub-marfets still €émerging

* For wind, offshore development and‘mayb owerl er potential

For solar PV, enhanced cabling, 2" genera etc. provide opportunities

market; to grow to 8 kt

o Cleaner power from fossil fuels means strong growth in CCS

« A market to develop in earnest after 2020 BLOOMSBURY
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PREMISE & EQUIPMENT MARKETS / ENABLI#G TECH.
PREMISE WIRING STRUCTURES & WITHIN-PREMISE SY, TO GROW

o Two emerging premise markets: “smart agei arket an
advanced rewiring driven by more rigorous ir. spectiin regimes

» Adaptation of homes for needs of elderly toggreate a arket

* Advanced rewiring associated with Smart rovide 30 kt extra Cu use

o Green technologies for better y use another expanding area

* Wiring for “green” tech'in total r 48 kt i 2020, up from 17 kt today
, grow1Ng from 11 Kt to 23 kt

 Heat pumps also in sys

o Efficient motors to oifer hoportunities for high-copper motors & VSD

* Two emerging mrket motoeypes: CMR (already commercial), and shaped
otor (now beug developed)

* The other one is energy storage. Again, separate emerging markets in both
auto and distributed generation



ABOUT BME

Bloomsbury Minerals Economics 1s a specialised consultancy engaged in base
metals market and price analysis, focussing in particular on copper. Our analysis
and advice relates to all sectors of the industry from mine to thorough and
detailed coverage of end markets for products containing base metals.

A foremost provider of base metals single client consultancy

Our consulting work relates to fundamental supply-demand market analysis,
price forecasting, mine project appraisals, intermediate product market
dynamics and end market analysis, forecasting and project appraisals. Clients
include mining companies, metals processors, fabricators, traders, financial
mstitutions and industry bodies.

A complete service provider for copper

Other product and service offering encompasses the following:

* Monthly and quarterly copper market service publications
* Groundbreaking copper price modelling

For more information contact: Paul Dewison, Head of Consultancy
Phone: +44(0)207 529 8914
BLoOMSBURY

Email: pd@bloomsburyminerals.com sl Epeomira

Or visit: www.bloomsburyminerals.com



