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SUMMARY

« Background: Sustainability concerns continue

« Renewable Energy & Energy Efficiency

— Remain focal point for EU & Global Policy because of
crude oil prices

— Agriculture and Energy Tensions on Bio-fuels

« New EU Agreement (20% by 2020) and the new
EU Renewable Energy Framework Directive

 Tradeable Green Certificates incentives for
green power (e.g. in the context of Electricity
Sector Adjustment Scheme under CPR)



Population growth

Increasing consumption per
head as countries get richer

Depletion of cheap
resources e.g. oil, water as
extraction exceeds new
discoveries or replenishment

Rising emission of
greenhouse gases

De-forestation in Asia,
Amazon, Africa

Water pollution reduces the
availability of clean water

Over-fishing of oceans

Environmental

Change

» Rising commodity prices

» Substitution and growing
demand for new products

« Market opportunities based
on the application of new
technologies e.g. in clean
water supply, treatment and
hygiene, energy

» Pressure from regulators
and NGOs to tax resources
where public costs are
believed to exceed private
costs

» Targets (quotas) and price
(incentives) ubiquitous, as
are the uncertainties




First Order Effect--Demography

Population (in billions)

Maore developed countries
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Source: United Nations, World Population Prospects, The 1998 Revision; and estimates by the Population Reference Bureau
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billion tonnes of oil equivalent
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Figure 1.1: World Primary Energy Demand in the Reference Scenario
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the Reference Scenari
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Figure 1.2: Increase in World Primary Energy Demand by Fuel
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EXAMPLE: BIOFUELS LEGISLATION

EUROPE, AMERICA & REST OF THE WORLD

Country | Country Biofuels Target | Tax Relief|{ Time Frame
Canada 5% I 010
USA 7.5 billion gallons \:E 2012
Brazil I il
Calombia | 260 million gallons/year | Yes plll:
Paraguay
Yenezuela

.| 350 million [ters ethanol
AUSHEIR ) 00 ilin o biodiessl| ' | P
China 11 million ton [ Al
India 5% 200k
Japan 10% Akl
Philippines 10% \:E 2010
Thaland E10 to be introduced 2007

Country | Country Biofuels Target | Tax Relief{ Time Frame
: 4 3% by 2007
Austria 5 759, hi'; 010 es 2005
Cyprus 5.75% es 2010
Czech Rep. 5.75% es 2010
Denmark 2010
Estonia 5.75% fas 2010
Finland 0.1% by 2005 Vas 2010
France 10% fas 2015
Germany fes 2009
2% by 2007 Yes (from
Hungary 4% by 2010 2008) 2010
Ireland fas
ltaly 100 million litersfyear es
Latvia 5.75% fas 2010
Lithuania Ves
Paland 1.50% fas 2006
Portugal es
Spain 5.83% ez 2012
o,
Sweden C”mp”'siirguhé‘;”d ofd% | yeg 2020
The
Metherlands fes 2007
Ukraine
Uk 5% Ves 2010

EU Renewable Energy Directive Proposal (2008): 20-20% by 2020 in all EU

Countries! 10% Biofuels in Transport. How? Ukraine! Africa and Asia to Follow! |




FOSSIL FUELS & Vegetable Oils: 2007

Is there enough vegetable oil available to replace or at least to partly replace mineral oil?

o AR e T s | 7 e ]

85,5 mio barrels e — -

DAILY —
GLOBAL OIL CONSUMPTION g;‘:ah__.___o'__‘_

CRUDE OIL

85.5 mio barrels
CIED))

* Calculations based on numbers from RWI study and public statistics
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Finding Substitutes ‘ Competition with Agriculture & Food



COMPETITION WITH FOREST COVER
(PALM OIL in BORNEO)

Forest Cover
(1950)

Country boundary
= = = Provincs | State boundary
Comver:

Approximate
Forest Cover
(2010)

— Coumntry boundary
= = = Province | State boundary

[ | Mom forest
[ Mo data

Source: WWF

Forest Cover
(1985)
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VERY LIKELY, THE ANSWER WILL BE...

o,

rivate Investmen

New Technologies

and &
Innovations in
Existing Systems Market-based
Rewards

MINERAL OIL 11



Targets (Quotas) and Prices

Renewable Energy Policy, e.g. in the EU, Is
supposed to be a jumpstart for Emissions Trading as
the sole focus in the long run.

In the short run, in both the USA and the EU, targets
and portfolio standards continue to be very evident,
with potential double-counting, under-counting and
mis-counting.

Very difficult balancing act between ultimate
objectives and sector-specific activities.

Let’s consider the issue of targets and prices for
Renewable Electricity in the EU as an example

12



Shares of Resources in Primary Energy Production in the EU

Including hydropower electricity production of pump-storage installations.

2004 2005

(in

b6, 1%
' Ceothermal

22,2%

64.1%

Geothermal

Biomass Biomass

24.7%

Hydrauiic Hydraulic
power pawer
55%
- Wind power
Wind power
0,7%
0,6%

Solar Solar

Source: European Commission E&T



Share of renewable energies in primary energy consumption of EU
countries in 2005 (in %)
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Share of Renewable Energies in Gross Electrical

Consumption in EU countries in 2005 (in %)
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Getting to 20-20 by 2020 in the EU

Targets for biofuels subject to sustainability
standards (10%)—currently being debated by MEP

Targets for individual countries on CO2

Additionality and offsets for Countries on a “feasible
path” to 2020, subject to certificates of authenticity

Price of oll and gas, and tax incentives, to incent
SME’s toward energy efficiency

Communication with citizens about “the need”

Targets and Subsidies for Renewable Energy at
country level
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Consider Electric Power:
Many Approaches Used

The generic Renewable Portfolio Standard (RPS)
approach applied to generators

The generic RPS approach applied to
suppllers/dlstrlbutors

'he generic RPS approach applied to consumers
ne generic carbon tax approach
ne generic REFIT approach

Direct subsidies for renewables implemented
through grants or projects

Mixed or hybrid approaches

17



Tradeable Green Certificates*

« Smooth confluence with the wholesale electricity
market

 Smooth confluence with public and private
participants in the market
-Public:  Planning and Government Subsidies
-Private: Cost and subsidy via TGCs visible to customers
and citizens
e Connection to energy produced, NOT capacity
(Performance NOT Promises!)

e Transparency of the “green credit”, its authenticity
and its relationship to CO2 or other emissions (GHG,
SO2, NOx ...)

*See Christiaan Hogendorn and Paul R. Kleindorfer. “The Economics of Renewable 13
Resource Credits”, posted on the ACCC website for this Conference.




TGCs In Electricity Markets

Retail
&
Large Users
w/0 contracts

A
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Value-Added
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Large
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International
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Adding TGC's to “Mix”

$/TGC
Market for n Green | Offset Carbon
Generators Markets
<
TGC/MWH v
/
’
//
s SIMW :
. Wholesale Consumption
$/MWh Power &
Market Net Impacts

Direct Carbon

Non-Green Markets

Generators
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Integrating TGCs with Carbon Markets and Cap & Trade

Regulation

Legal Framework: UNFCC, EU Commission, Voluntary Standard sponsors (CCX or Gold Standard...)
Regulatory bodies: UNFCC Secretariat, CDM EB, JISC, Compliance Committee, National Agencies (DNA...), NGOs

Suppliers

-Project Developers: stand alone and
aggregators (Ecosecurities, MGM, local
communities, NGOs...)

- Mandated installations willing to sell
allowances

- Financiers: IFls, Carbon Funds, Major
Banks,

- Consultants: development agencies,
engineering companies, PDD writers,
methodology developers, NGOs

- Technology development transfer:
traditional and green technology
providers, local or international

- Policy environment: local authorities,
development agencies

Intermediaries

Financing &
hedging
products

-Brokers (Evolutiohn Markets, Cantor,
C0o2...)

-Traders

- Exchanges (ECX, Bluenext, CCX) &
platforms (Asia Carbon Exchange, CDM
Bazaar)

- Private Sectors Financial Companies
(Banks, Asset Managers — RNK,
Natsource...; Insurance Cies): liquidity,
arbitrage, structured products for project
financing and risk mitigation, capital
leveraging and financial diversification
(index and bonds)

- Large Compliance Buyers

RENETY
ERs

Structured
risk
mitigation
products

-Compliance buyers: Annex B gov’ts,
EU ETS installations

- Voluntary buyers: private companies
(CSR or pre-compliance purchases),
public entities (gov’ts, municipalities),
NGOs, individuals (often bundled with
consumers products)

Primary ERs

Other Services

Quality control: DOEs, NGOs; Legal advisory services: Baker&McKenzie, Climate Focus...; Information & Analysis: Carbon Finance, Point Carbon, New
Carbon Finance, IDEA Carbon, Ecosystem Marketplace, Reuters, IETA, Academics...; Capacity building: MDBs, development agencies, National entities

(DNAs), IETA, NGOs, networking events...




Status In USA: Many Bills
Introduced with VVariations on C&T

Emissions Limits (starting in 2012)
Allocations and Auctions through CCCC
Banking

Early reduction & Bonus credits

Revenue Recycling to “innovation” and LIH
Studies and adaptability

Performance standards (e.g., for coal plants) In
some of the bills
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Principles for Discussion
The Many Competing Outcomes for Regulation

e Measurement
— Communication & Trust/ Transparency
— Benchmarking ($/tonne avoided/emitted)
— Distribution of costs & benefits

e Triple A Rating

— Adaptable over time
— Achievable without irreversible damage to economy

— Aligned with incentives, information and opportunity
(usually a tilt towards constraints and/or suppliers)

» Efficacious and Efficient (Accomplish national
objectives at least cost)

23



Challenges/Differences for Regulation

BIG changes j>Fairness, Trust, Distribution

Many conflicting objectives and no clear
regulatory mandate

— Multiple regulators (cats herding cats!)
Behavioral issues (e.g., In mitigation) critical
Empiricism to provide indicative guidance

— Large Uncertainties!

Private investment is fundamental

24



Concluding Comments

Renewables make up a small part of the energy puzzle.
Trying to make them a larger part will take some doing.

Notwithstanding this, in the EU, USA and elsewhere there is a
wave of legislation that includes portfolio standards and
subsidies.

The key issue will be to find a proper integration between
methods for subsidizing/regulating renewables and the
objectives that are supposed to be attained therewith (most
Importantly, CO2 reduction, but also SO2, NOx, ...)

In electric power, the Tradeable Green Certificate approach
has a number of advantages in promoting transparency,
Integration with existing wholesale markets and with emerging
carbon markets, and national energy planning.
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