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A warming world

The Berkeley Earth Surface Temperature Study has created a preliminary merged data set by 
combining 1.6 billion temperature reports from 16 preexisting data archives.

The analysis shows that the rise in average world land temperature globe is approximately 1.5 
degrees C in the past 250 years, and about 0.9 degrees in the past 50 years.



The Climate is Changing

Events like:
• Heat waves;
• Forest fires;
• Floods;
• Super storms.

Are more frequent.

Need for mitigation measures by limiting CO2 emissi ons!



Global Warming

Can be attributed to the rise in Greenhouse 
Gases due to human activities, namely:

• Fossil fuel consumption
• Deforestation

• If temperature rise by up to 2°C relative to 
pre-industrial times =>significant negative 
impacts on ecosystems and water resources;

• If the increase were more than 2°C => it 
could exceed the adaptive capacity of many 
systems.

Alarming news is that the world is quickly 
heading towards a 2°C!



Impacts of Climate Change

Climate Change creates a threat 
to:

– Biodiversity;
– Soil; 
– Land Use;
– Crop Yields and Food Provisions;
– Marine and Coastal Environment;
– Water Resources and Freshwater 

Quality;
– Air Quality;
– Human Health;
– Socio-economic conditions.



Mitigation is essential

Urgent action against Climate Change is needed, for 
example on:

– Energy Efficiency
– Renewable energies
– Low-emission solutions



Let’s start by the supply…
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Parting View
Suspended in space and backdropped by the blackness of space and the jewel-like blue of Earth sits the International Space Station. This 
image of the station was taken as STS-119 performed a fly around after undocking.

Image Credit: NASA



What was the past?
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What will be the future?
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Conventional Generation vs. 
Micro-cogeneration

NG BoilerNG Boiler

Eff. = 85 %

Average power plantAverage power plant

Eff. = 35 %

NG MicroNG Micro --turbineturbine

Elect. Eff. = 28 %
Thermal Eff. = 50 %
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T & D
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Mini & Micro-cogeneration

• Internal combustion engines

• Micro-turbines

• Fuel cells

• Stirling engines



Micro-turbines

Applications in:

• Data centers
• Food processing
• Education
• Healthcare
• Livestock farming
• Oil & gas
• Waste management
• Sports halls & swimming pools
• Hotels
• Government buildings



Fuel cells

Static equipment which 
converts the chemical 
energy content of fuel 
directly into electricity.



Renewable Energies - Solar

Solar PV

Concentrated Solar 



Renewable Energies – Building 
Integrated Solar



Renewable Energies - Wind



Renewable Energies -
hydropower



Renewable Energies - Wave



Renewable Energies -
Biofuels

Examples of Biomass by-products:

• Bio Methane;

• Bio ethanol;

• Bio diesel;

• Briquettes;

• Pellets;

• Algae;

• Etc.



Renewable Energies –
Geothermal heat pumps
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Flexibility
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The value of Advanced Grids



The importance of Smart 
Metering

ICTs



Smart Players

Smart 

Generation

Smart 

Grid

Smart 

Consumption

Smart 

Storage

Smart 

Regulation
The system operators need to manage flexibility of 
consumers, production and the grid.



Source: JRC (2011); Smart Grid Projects in Europe: 
lessons learned and current developments.



Innovation in the energy sector

• New technologies for energy conversion based on RE or high 
efficiency;

• Adaptation of demand to supply (participation of demand in the 
system management);

• Consumers have a main role: system management and quality of 
service;

• Development of smart grids (use of ITC, sensors and acting 
devices), distributed intelligence on management & control;

• Development of new concepts:
– Micro-grids;
– Virtual power plants;

• Electric mobility.





Investments & capacity in 
Renewable Energies

• Investment in clean energy 
fell 11% in 2012 but price 
declines helped to add 88 
GW of new capacity;

• By December 2012: 648 
GW installed capacity 
worldwide in renewable 
energies;

• $72,8 Billion in 2012 on 
solar projects less than 1 
MW.



Levelised cost (LCOE) of RE
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LCOE is the ratio of lifetime costs to lifetime electricity generation, both of which are discounted back to a common year 
using a discount rate that reflects the average cost of capital.



Average investment costs of RE

USD 2 000 / kWWind

USD 1 500 - 2 500 /kWHydropower

USD 6 300 - 10 500 / kWSolar Tower

Without thermal storageUSD 4 600 / kWParabolic trough

Greenfield

Rooftop

USD 1 / Watt

USD 2 / Wp

C-Si PV

ObservationsInvestment costTechnology



Future perspectives

“Improvements in 
cost-
competitiveness 
means that 
renewables will 
account for 
between 69% and 
74% of new power 
capacity added by 
2030 worldwide, 
despite current 
difficult market 
conditions”
(Bloomberg New 
Energy Finance)



New services, new regulation 
and market solutions

• New energy services companies;

• Startups for advanced services (e.g. production forecast);

• Companies to manage the demand response to the needs of the 
system, traders, EV aggregators;

• New regulatory solutions:

– Investment payback by new functionalities to the system

– Adoption of response options:
• Flexible production;
• Flexible management of demand;
• Storage to maximize the profits in market.



What is the present?
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How about demand?
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Reasons to Improve Energy 
Efficiency

There are several reasons to improve 
and support the development of energy 
efficiency, namely the following:

• Finding ways to do more (or the same) 
with less energy content;

• Reduce energy bills, making available 
financial resources to other purposes 
and economic growth;

• Improve demand side management in 
the context of reforming of energy 
markets;

• Is a cost-effective solution to carbon 
emissions reduction.



Need for Energy Efficiency 
Policy Tools

Energy Efficiency potential is still not realised in full because of several 
existing barriers, misleading end-users in their own choices. Some of the 
reasons could be pointed out as follows:

• End-user electricity and gas prices subsidised;
• Information deficiencies;
• Behavioral reasons;
• Misaligned financial incentives;
• High upfront investment costs of new efficient technologies;
• Long simple payback time for some investments; 
• Non-internalisation of the cost of carbon
• etc.

Often these are inter-related barriers.



Energy Efficiency

Usable Energy (demand) = Primary Energy (supply) x Energy Efficiency

Lighting

Heating

Cooling

Ventilation

Hot water

Appliances

Industry

Mobility

Natural Gas

Coal

Oil

Nuclear

%

Hydro
Solar
Wind
Biomass
Geothermal



What is the solution?

Efficiency of Energy Policies

Efficiency of Energy Use

Top down

Bottom up



Available Energy Efficiency Policy 
Tools

There are mainly four types of policy tools available:

Market facilitation and 
public information

Economic instruments

Participatory and
voluntary approaches

Regulatory and planning 
instruments



Regulatory and Planning 
Instruments

Mechanism that includes tools of the organized society from the central 
governments to public or private local administrations. Includes:

• City planning, programmes and projects;
• Building codes and labeling;

• Emissions standards;
• Standards for infrastructure supply and management.



Economic instruments

Mechanism operating market based 
approaches which use pricing of goods 
and services, as for example:

• Taxes and charges (e.g. car parking 
fees, road pricing, CO2 tax, etc.)

• Subsidies (e.g. solar hot water, 
building refurbishments, etc.)

• Price differentiation (e.g. according to 
type of fuel used);

• Tradable permits (e.g. pollution 
permits);

• Certificates of entitlement.



Participatory Voluntary
Mechanism which engage people towards a common goal. Examples are:

• Public-private cooperation for technical and infrastructure development (e.g. 
car sharing or car pooling schemes);

• International, national and local public-public cooperation for infrastructure 
development and operation (e.g. International agreements on infrastructure 
set-up, use, regulation);

• Voluntary agreements for reduction of emissions;
• Co-operative approaches between non-governmental organizations and 

enterprises;
• Compensation agreements (joint implementation of measures etc.);
• Co-operation on technical standards and procedures

• R&D cooperation.



Market Facilitation

Mechanism that concerns of informing the end-user by influencing and 
educating towards rational decisions. Includes:

• Public awareness campaigns;
• Public information procurement (information centres, public procurement 

policies, etc.);

• Public Acceptance monitoring.
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Tools to address Climate 
Change

Existing Policy tools:
– EU 2020 Strategy
– EU Roadmap 2050
– Kyoto Burden sharing
– Kyoto Flexibility mechanisms 

(CDM,JI, …)
– EU ETS
– Covenant of Mayors
– UN Sustainable Energy for All 

initiative
– RIO+20 declaration on “The future 

we want”
– Etc.

Strategy

Mechanism

Plan

Action

Initiative

Roadmap

Policy

Action should be taken at local, regional and natio nal level!



Need for energy efficiency 
policy tools at local level

Policy tools can help reducing the impact of energy use, namely by 
supporting stakeholders:

• Fostering economic growth;

• Develop local labour;
• Reducing emissions;
• Connecting different sectors and activities;

• Overcoming barriers to new technologies penetration;
• Promoting investment.



How to mitigate Climate 
Change?

Action could be taken at local level 
and from the energy perspective
on:

• Urban Settlements;
• Buildings;
• Transport;
• Industry;
• Power generation;
• Municipal services.



Mitigating Climate Change at 
Local Level

Creating sustainable cities, settlements and 
buildings:

1. Implement mandatory Energy Efficiency codes and regulations and minimum 
energy performance for buildings construction and management;

2. Foster integration of renewable energies and low energy consumption in 
buildings;

3. Develop an holistic approach to urban development including urban 
regeneration;

4. Develop an integrated approach to planning and building sustainable cities;
5. Develop sustainable, locally appropriate transport systems.



1. Develop local sustainable mobility plans;
2. Promote Energy Efficiency in multi-modal transport systems, public 

transportation, clean fuels and vehicles;

3. Promote integrated approach at national, regional, and local levels;
4. Establish sustainable transport systems;
5. Develop eco-driving training and other measures on improvement of 

vehicle operational efficiency.

Mitigating Climate Change at 
Local Level

Creating sustainable transport systems:



1. Develop Energy Efficiency auditing and recommendations targeted to 
industry;

2. Develop technical and financial incentives towards energy savings and 
energy efficiency improvements;

3. Develop strategies and action plans targeting energy use, markets, 
technologies and efficiency opportunities;

4. Coordinate with central government energy efficiency data collection and 
indicators;

5. Address barriers to the optimisation of the industrial processes. Develop 
training initiatives, technical advice and information. 

Mitigating Climate Change at 
Local Level

Creating sustainable industry:



1. Support the implementation of policies for cost-effective, verifiable end-se 
energy efficiency improvements in power generation;

2. Promote cost-reflective energy pricing;

3. Promote the dissemination energy bill information to consumers targeting 
better understanding and management;

4. Promote decentralised power generation based on highly efficient 
technologies and/or renewable energy systems.

Mitigating Climate Change at 
Local Level

Creating sustainable power generation:



1. Phase out inefficient lighting in street lighting and municipally managed 
buildings (swimming pools, libraries, administrative offices, etc.);

2. Implement public sustainable energy procurement policies for appliances 
and equipment (e.g. office material);

3. Implement landfill gas recuperation systems for energy use;

4. Implement wastewater treatment plants biogas recuperation systems for 
energy use.

Mitigating Climate Change at 
Local Level

Creating sustainable municipal infrastructures:



And if all of that is not enough?



• Build a knowledge base from experiences and best 
practices;

• Develop cross border cooperation;
• Improve resilience and flexibility of infrastructures to be 

able to absorb unexpected events;
• Build adaptive capacities;
• Improve skills and training; 
• Raise awareness and communicate;
• Develop social justice.

Climate Change Adaptation

Climate Change Adaptation will be necessary as mitigation actions might 
not be sufficient. Action could include:

Climate Change

Greenhouse Gases

Mitigation Adaptation



Opportunities in Adaptation

• Growth in different sectors:
– Agriculture

– Natural resources

– Infrastructures

– Health

• Innovation
• Job creation

Adaptation can also provide opportunities for:



Strategies to increase energy 
system resilience

Natural Resources

Markets

Infrastructure

Policy

Energy Efficiency

Renewable Energies

Energy & Climate

Demand & Supply

Energy Prices & Taxes

Public & Private

Market & Regulation

Competitive 
Energy Markets

Intelligent Energy 
Infrastructures



What about jobs?

ENERCON Rotor Blades (1, 12, 13) – ENERCON Concrete Towers (5, 7, 9) – ENERCON Synchronous Generators (10) – SAERTEX Glass 

Fiber (11) – A. SILVA MATOS Steel Towers (3, 6, 15) – SIEMENS Transformers and Electrical Panels (8, 14) – JAYME DA COSTA Electrical 

Equipments (4)



Thank you.
gabriela.prata.dias@encharter.org


