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› Introduction to the Carbon Trust 

› Decarbonisation challenge and role of power sector 

› Reducing demand 

› Decarbonising power generation 



We employ our integrated service offering to support clients around the world 

 Our 160 employees work around the world from offices in the UK and China 

 We fully reinvest our profits into advancing our mission to accelerate the move to a sustainable, 
low carbon economy 

Carbon Trust has accelerated sustainable, low carbon 
development for more than 10 years 
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What we do 

Advice 

We advise businesses, 
governments and the public 
sector on their opportunities in 
a sustainable, low carbon 
economy 

Footprinting 

We measure and certify the 
environmental footprint of 
organisations, products and 
services 

Technology 

We help develop and deploy 
low carbon technologies and 
solutions, from energy 
efficiency to renewable power 

What we have achieved 

Customer cost savings Carbon savings 

 Helped 
customers 
save £5bn 

 Helped 
customers 
save 53.5m 
tons of C02 
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› Introduction to the Carbon Trust 

› Decarbonisation challenge and role of power sector 

› Reducing demand 

› Decarbonising power generation 

› Smart grid 
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Total temperature rise expected to be proportional 
to cumulative emissions – early action required 

Source:  IPCC 5th Assessment: Climate Change – The 
Physical Basis 



Scale of challenge: energy-related CO2 emissions per sector in the UK 

 

 

 

Decarbonisation goals 

2050 

- 83% 

Source: Adapted from Institute for Sustainable Development and 
International Relations (IDDRI) publication – Pathways to deep 
decarbonisation, 2014 
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Implications for power sector 

Final energy use and electricity mix in the UK 

Source: Adapted from Institute for 
Sustainable Development and 
International Relations (IDDRI) publication 
– Pathways to deep decarbonisation, 2014 



Decarbonisation goals 

+ 8% 

2050 

Scale of challenge: energy-related CO2 emissions per sector in Brazil 

 

 

 

Source: Adapted from Institute for Sustainable Development and 
International Relations (IDDRI) publication – Pathways to deep 
decarbonisation, 2014 



Implications for power sector 

Final energy use and electricity mix in Brazil 

Source: Adapted from Institute for 
Sustainable Development and 
International Relations (IDDRI) publication 
– Pathways to deep decarbonisation, 2014 



UK Brazil 

Implications for power sector 

The pillars of decarbonization for the UK and Brazil 

Source: Adapted from Institute for Sustainable Development and 
International Relations (IDDRI) publication – Pathways to deep 
decarbonisation, 2014 



› Introduction to the Carbon Trust 

› Decarbonisation challenge and role of power sector 

› Reducing demand 

› Decarbonising power generation 

 



Deep demand reduction – EE is cost effective 

GHG marginal abatement cost curve for EE measures across 
the Brazilian economy to 2030 

Source: Adapted from McKinsey & Company (2009) 
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technology and sector 

11% 

1,845 126 
ktCO2e/ 

Year 

Process-related 
technologies are 
important in 
manufacturing sectors like 
chemicals 

Lighting, HVAC, and 
building controls are 
important in building-
based sectors 

Carbon & energy 
management is important 
everywhere 

Total percentage carbon and energy cost savings opportunity 
identified in 2,132 organisations in the public, services, retail, 
and chemicals sectors in 2006/07. Identified measures hold the 
potential to reduce emissions by 2MtCO2e and energy costs by 
£253 million annually. 

Our on-the-ground experience confirms the EE 
opportunity 
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Potential payback periods for energy efficiency investments 

Source: Carbon Trust analysis 
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Payback periods can be very short 



Helping UK businesses overcome the barriers to 
investing in energy efficiency 

Lack of funds 

Lack of awareness 

Lack of confidence 

Advice - Energy 
saving expertise 

Energy efficiency 
finance scheme 

Common barriers How we help 

Implementation 
Support 

Energy 
efficiency 

made easy 



Enabling cost and carbon savings through targeted 
advice 

Total cost savings 
Lifetime project  
cost savings 
 

Lifetime  
energy savings  
Present value of 
total energy savings 

Capital investment 
Investment required to 
get the energy savings 
 

Programme cost  
Annual cost of 
providing advice 

in £m 

(32) 

(252) 

716 432 

Catalysing 
ratio >13:1 

Opportunities from Carbon Trust energy efficiency programs in 2009/10 



Energy Efficiency in the business and public sector – 
key types of policies 

UK Business and public sector emissions, (2002, 54 MtC)  

Cap & trade/taxes 

EU ETS 

Climate change Levy; CRC 

CCAs 

 

Regs & labelling 

Building regs and min 
standards 

Building labelling 

Appliance standards and 
labels 

Company reporting 

 

Incentives and enabling 
support 

Tax breaks 

Finance 

Advice 

 

 

 

 

 

Key policies 



Building emissions labelling highlights scale of 
transition required 



Energy Efficiency Obligations 

Energy Efficiency Obligations are increasingly popular around the world 



Shifting demand will also be increasingly important 
– e.g. through time of use tariffs  
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› Many countries have piloted “time of use 
tariffs” to  reduce peak demand 

 

 

› Reductions of up to ~10% are achieved 
when only a new tariff is introduced (with 
scale of price increase effecting reduction) 
 

 

› Reduction in peak demand is much higher, 
~20%, when tariffs are accompanied with an 
enabling technology, e.g: 

- Information: smart meters 

- Automated device control: 
thermostats and air conditioning 
systems 

 

 

 

    

Time of use tariffs 

Time of use tariffs with 
enabling technology 

Peak demand reduction results (%) 



› Introduction to the Carbon Trust 

› Decarbonisation challenge and role of power sector 

› Reducing demand 

› Decarbonising power generation 

 



Decarbonisation of electricity, particularly through 
renewables, will create significant opportunity 

Source: IEA, 2011; Starred countries take part in IEA RETD initiative 

Electric energy sources used by selected countries in 2011 

(TWh/year) 
›Renewables provided 
20% of global power 
generation in 2011 

›Mostly from 
hydropower, ~5% 
was from onshore 
wind and PV 

›By 2030-2035 
Renewables could 
supply 31% of 
electricity generation 
and employ ~10m 
people in multibillion 
dollar international 
markets 

›This will require 
global funding levels 
to increase by 
>US$300bn/year 



Innovation challenge is to reduce cost and create 
options to reach long term goals 

Time & 
experience 
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Cost of electricity 
generation 

Fuel cells, 3rd 
generation PV 

Solar PV (pre-commercial 
against retail prices) 

Wave & 
tidal 

Offshore 
wind 

Biomass 

Onshore 
wind 

Energy efficiency 

Retail price of 
electricity 

Solar PV (or other off-grid 
micro-generation) becomes 
cost competitive 

Renewables (on-grid) 
become cost competitive 

Illustrative! 

R&D 
Technical risk 
Small money 
Public £, no returns or 
VC £, 30-40% returns 

Pre-commercial 
Technical and political risk 
Big money 
Public support + 
VC £ + 
Finance, 15-20% returns 

Commercial 
Market risk 
Huge money 
Corporate and utility returns 



24 

Economic value creation potential for UK business 

U
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• Nuclear fission 
• Appliances 
• Lighting 
• Biomass to power 
• CO2 transport/storage 

• Coal CCS 
• Hydrogen FCV 
• Solar PV 

• Biomass CCS 

• Hydroelectric (small/large) 
• Conventional heat/cooling 
• Solar hot water 
• Small power fuel cells 
• Hydrogen prod./storage 

• Biogas (BioSNG and AD) 
• Biomass to heat 
• High efficiency CCGT 
• Rail (Diesel/Electric) 
• Marine transport 
• Thermal storage 

• Wave 
• Aviation 

• Large power fuel cells 
• Tidal (stream/range) 

• Geothermal 
• Solar thermal electric 
• Community CHP 
• Small wind 
• Nuclear fusion 
• MicroCHP 

• Building 
materials/design 

• Gas CCS 
• Electric vehicles 
• Heat pumps 
• Improved ICE 
vehicles 

• LCL biofuels 
• Offshore wind 
• Onshore wind 
• Electric grid 
technologies 
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Value from Development (business creation value) 

Focus for success - need to prioritise which technologies 
to support 

The UK’s Low Carbon Innovation Prioritisation Framework 



Significant case for UK accelerating investment in 
Innovation – but further need to focus and 
collaborate  
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Potential 5 year UK Programme spend 
 by technology area 

 

› Identified c. 140 programmes 
costing c. £3bn over the next 5 
years that could reduce the cost of 
deployment by up to £45bn by 2050 
and generate significant increases in 
gross value added to the UK 
economy 

 

› Currently working with UK funders 
to define a strategy that will identify 
which gaps the UK would like to fill 



The 10 technology areas UK selected to analyse cover 
various technology readiness level (TRL) stages 

Basic R&D 
 

(TRL 1 – 2) 

Applied 
research 

(TRL 3 – 4)  

Early 
demonstration 

(TRL 5 – 6) 

Full demo &   
early deployment 

(TRL 7 – 8) 

Commercial 
w. support 

(TRL 9) 

CCS 

Buildings x2 

Bioenergy 

Heat 

Offshore Wind 

Marine 

Nuclear 

ENS 

Industrial EE 

Early Stage, single technology 

Commercial technologies (with support) with innovation potential in components and novel systems 

Power Generation 

Multiple technology solutions at different development stages 

E.O.R. 

Wave and Tidal 

Novel Components & systems Deployment 

Gen IV & Novel Components Gen III 

Novel Components, Processes and Designs 

Deployment 

Deployment 

Novel Components & Systems (Pumps, Networks & Storage) 

Storage, Transmission,  Distribution, Demand Response, Home Hub, EV Hub 

   Algae & Advanced Conversion Combustion & AD 

Cement, Iron & Steel, Food & Drink, Chemicals  

Land Crops 

Each technology area has a wide ranging suite of 
possible innovation from basic R&D to full scale 
trialling. Innovation at TRL 4-7 is most common 



3. Enabling support – To unlock broader innovation barriers 

Monitor the balance of resources across the three key 
innovation policy families: push, pull, and enabling support 
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1.‘Technology’ Push – Direct funding of technology 
development 

2. ‘Market’ Pull  - Incentivise market to channel funds to innovation 

R&D Demonstration Early Deployment (Near) Commercial 

INVESTMENT SUPPORT 

PRICE SUPPORT 

DEMONSTRATION SUPPORT 

RESEARCH AND DEVELOPMENT SUPPORT 

R&D Demonstration Early Deployment (Near) Commercial 

A strategic policy framework - to bridge and link these policies 



The Carbon Trust has developed a range of tailored 
interventions to stimulate innovation  

` 

Technology 
journey 

Company 
journey 

Market 
journey 

Regulation 
journey 

Basic  
research 

(Proof of 
principle) 

Applied 
Research 

(Proof of 
Concept) 

Early demon-
stration  

(Proof of 
viability) 

Full demon-
stration 

(Proof of 
scalability) 

Marketable 
product 

(Proof of  
value) 

Warranted 
product 

(Proof of 
quality)  

1 or 2 
individuals 

(sweat 
equity) 

Form venture 
(or new unit)  

(Friends & 
family) 

Bring in first 
outsider 

(Angel or seed) 

Recruit 
specialists   

(Venture 
Capital) 

Grow 
operational 
staff 

(IPO) 

30-50 
employees 

(Revenue) 

No 
interaction 

(Technology 
push) 

Markets 
identified 

(Indifference) 

Market Field 
trial  

(Recognition) 

Early adopt-
ers & niches    

(Benefit 
quantified) 

Rational 
economic 
purchase  

(Market pull) 

Technology 
& market 
evolution  

(Feedback) 

General 
Regulation 
neutral or 
positive 

General 
Regulation 
neutral 

Specific 
Regulation 
positive 

General 
Regulation 
positive 

General 
Regulation 
neutral or 
negative 

Incubation 

Research & 

Technology 

Acceleration 

Policy Insights 

Business 

advice 

Investments 

 Enterprises 



Offshore Wind case study – UK scale up will be in more 
challenging and expensive conditions 

 
In the past… 

Close to shore, <40km 

Shallow waters, <30m 

Easy soil conditions 

~3MW turbines 

 

In the future… 

Far from shore, 50-130km 

Deep waters, 30-45m 

Difficult soil conditions 

6MW+ turbines 

 

Challenging soils 
Deep waters 

Further 
Offshore 

Challenging soils 



Cost reduction is being driven by technology 
demonstration, collaboration and competition 
 

1320 MW 

1200 MW 
664 MW 

714 MW 

448 MW 

[EWEA] 

[ReUK] 

Cost 
Increase 

Cost 
Reduction 

120 
114 

Cost increase 

Supply chain 

Turbine suppliers 

Distance from shore 

Water depth 

Commodity prices 

 

Cost reduction 

“learning by doing” 

Industry collaboration 

Technology/process 
demonstration 

Competitive auction 

 

UK 2020 Cost Target 



Offshore Wind Accelerator 

Offshore wind is a big challenge and a big 
opportunity 

Our Offshore Wind Accelerator is pioneering a 
new model that brings industry together and 
leverages government funding to reduce the 
costs of offshore wind by 10% by 2015  

Focus is on developing technologies energy 
companies need but don’t want to own 

Nine international energy company partners 
have 77% (36GW) of licensed capacity in UK 
waters 

Cost-effective for partners: £12 invested for 
every £1 they spent 

We prioritised five focus areas (foundations, 
access, wake effects, cabling and electrical 
infrastructure) and novel foundations have 
already been selected, de-risked and installed 

Joint industry project that aims to deliver >10% cost 
reduction in time for Round 3 



Foundation 
competition 
104 entries, four finalists 

Shortlist 

Gifford BMT 
Freyssinet 
Gravity base 
foundation 

SPT Offshore 
Self installing wind turbine 

Keystone Engineering 
Inward battered guide 
structure (IBGS) ‘twisted 
jacket’ 

Universal Foundation 



Suction Bucket Jacket Installation 



For more information: 
 

james.wilde@carbontrust.com    

mailto:James.Wilde@carbontrust.com


Envie suas dúvidas, 

perguntas e sugestões para: 

aenergianacidadedofuturo@cpfl.com.br 


