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“The primary purpose of our energy system is to 
contribute to a better quality of life. To those that 
have it, modern energy unlocks access to improved 

healthcare, improved education, improved 
economic opportunities and, even, longer life. To 
those that don’t, it is a major constraint on their 

social and economic development.”

Source: IEA, “Africa Energy Outlook”, 14 October 2014

Energy & human development

Sustainable energy is a key enabler of 
sustainable development Energy: A Brief Discussion on Goals, Targets and 

Indicators
United Nations, 2014

Sustainable Energy is a key enabler of sustainable development for 
all countries and all people. Energy is vital for alleviating poverty, 
improving human welfare and raising living standards. Energy has 

been a central concern to humankind throughout its long history. The 
adequate provision of energy services has become especially important 

for economic development since the industrial revolution. Providing 
energy services at affordable costs, in a secure and environmentally 

benign manner, and in conformity with the needs for social and 
economic development is an essential element for poverty eradication 

and sustainable development. Countries will not be able to achieve 
their development goals without full access to reliable and affordable 

modern sustainable energy services.

UN Sustainable Development Goals
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Remember the classical definition of sustainable 
development: 

“Development that meets the needs of the 
present without compromising the ability of 
future generations to meet their own needs”

(1992 Rio Declaration, UN)

What is a sustainable energy model?
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 It has to meet some minimum requirements 
in three dimensions
 Environmental:Tolerable environmental impact

 Social: Reasonably fair universal access
(worldwide) to modern forms of energy supply

 Economic: It must facilitate reliable, lasting & 
affordable energy supply, but in such a way that 
the aggregated capital associated to human 
welfare (natural, human, social, economic or built capital)

will be maintained or increased

What is a sustainable energy model?
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The perpetual search for best energy policy…

 The classical tension between efficiency, 
security of supply & environmental impact

 Typically solved as

Maximize efficiency
subject to:

• Security constraints

• Environmental constraints
where efficiency concerns have typically 

dominated in the past
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… has shifted priorities from efficiency to 
security of supply & environmental impact… 

 After the widespread adoption of market 
mechanisms in energy provision… 
 … there is now a serious (& justified) global 

concern about climate change & also about 
the availability & affordability of energy 
resources
➜This is affecting energy policy profoundly
➜Security of supply & environmental impact

are becoming increasingly relevant in regulatory 
design
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… & the realization that our current energy 
model is unsustainable 

Unsustainable on the three counts
 Environmental, primarily because of the impact 

on climate change
 Social, since a very large fraction of people do not 

have access to modern forms of energy
 Economic, since we cannot guarantee reliable, 

lasting & affordable energy supply for all, while 
maintaining or increasing the aggregated capital 
associated to human welfare

& it is not possible to examine any of them 
separately (sorry about that…)
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A comprehensive perspective

 Climate change exacts a de-carbonized 
economy
 with negative implications of mitigation

measures on energy affordability, although with 
positive impact on adaptation costs

 Universal energy access must be 
achieved in an acceptable short time
 & it should not be deterred even by climate 

change considerations, since modern energy 
access should be considered a fundamental 
human right
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A comprehensive perspective

 Are markets the right approach to lead us to 
a sustainable path? 
 A long-term vision, technology options & 

governance are needed

 Energy poverty, also in developed 
countries, cannot be ignored

 Be aware of current trends that could shape 
the future provision of energy services
 Decentralized versus centralized paradigms. 

Consumer empowerment. 
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Major evidence & issues to 
consider for the (economic)

sustainability of the energy 
model
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Facts & issues

1. Scientific evidence

2. Decarbonization of the economy

3. Technological options

4. Universal access

5. Energy poverty

6. Governance

7. A broader perspective
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#1
Scientific evidence

(IPCC, AR5, Synthesis report. Nov.1, 2014) 
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Issue #1
Scientific evidence

“Anthropogenic greenhouse gas 
emissions have increased since 
the pre-industrial era, driven largely 
by economic and population 
growth, and are now higher than 
ever. This has led to atmospheric 
concentrations of carbon dioxide, 
methane and nitrous oxide that are 
unprecedented in at least the 
last 800,000 years. Their effects… 
are extremely likely to have been 
the dominant cause of the 
observed warming since the mid-
20th century.” 
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Scientific evidence

Observed changes & their causes

“Warming of the climate system is unequivocal, and since the 
1950s, many of the observed changes are unprecedented 
over decades to millennia. The atmosphere and ocean have 
warmed, the amounts of snow and ice have diminished, and 
sea level has risen.” 

“Human influence on the climate system is clear, and recent 
anthropogenic emissions of greenhouse gases are the 
highest in history. Recent climate changes have had 
widespread impacts on human and natural systems.”
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Scientific evidence

Causes of climate change

“Anthropogenic greenhouse gas emissions have increased 
since the pre-industrial era, driven largely by economic and 
population growth, and are now higher than ever. 

This has led to atmospheric concentrations of carbon dioxide, 
methane and nitrous oxide that are unprecedented in at least 
the last 800,000 years. Their effects, together with those of 
other anthropogenic drivers, have been detected throughout 
the climate system and are extremely likely to have been the 
dominant cause of the observed warming since the mid-20th 
century.”
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Scientific evidence

Impacts of climate change

“In recent decades, changes in climate have caused impacts 
on natural and human systems on all continents and across 
the oceans. Impacts are due to observed climate change, 
irrespective of its cause, indicating the sensitivity of natural 
and human systems to changing climate.” 
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Scientific evidence

Future Climate Changes, Risks and Impacts 

“Continued emission of greenhouse gases will cause further 
warming and long-lasting changes in all components of the 
climate system, increasing the likelihood of severe, pervasive 
and irreversible impacts for people and ecosystems. 

Limiting climate change would require substantial and 
sustained reductions in greenhouse gas emissions which, 
together with adaptation, can limit climate change risks.” 
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Scientific evidence

Extreme events

“Changes in many extreme weather and climate events have 
been observed since about 1950. Some of these changes 
have been linked to human influences, including a decrease 
in cold temperature extremes, an increase in warm 
temperature extremes, an increase in extreme high sea levels 
and an increase in the number of heavy precipitation events 
in a number of regions.”
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Scientific evidence

Key drivers of future climate 

“Cumulative emissions of CO2 largely determine global mean 
surface warming by the late 21st century and beyond.

Projections of greenhouse gas emissions vary over a wide 
range, depending on both socio-economic development and 
climate policy.” 
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Scientific evidence

Projected changes in the climate system

“Surface temperature is projected to rise over the 21st century 
under all assessed emission scenarios. 

It is very likely that heat waves will occur more often and last 
longer, and that extreme precipitation events will become 
more intense and frequent in many regions. 

The ocean will continue to warm and acidify, and global mean 
sea level to rise.”
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Scientific evidence

Future risks and impacts caused by a changing climate 
“Climate change will amplify existing risks and create new 
risks for natural and human systems. 

Risks are unevenly distributed and are generally greater for 
disadvantaged people and communities in countries at all 
levels of development.”
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Scientific evidence

Climate change beyond 2100, irreversibility and abrupt 
changes 

“Many aspects of climate change and associated impacts will 
continue for centuries, even if anthropogenic emissions of 
greenhouse gases are stopped. 

The risks of abrupt or irreversible changes increase as the 
magnitude of the warming increases.”
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#2
Decarbonization of the economy

(IPCC, AR5, Synthesis report. Nov.1, 2014; BP 
Statistical Review 2014, Other documents) 

Primary energy world consumption
Million tonnes oil equivalent

BP Statistical Review of World Energy 2014 
© BP 2014
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GHG Emissions linked to fossil-fuel energy

BP Statistical Review of World Energy 2014 
© BP 2014

Fossil fuel reserves-to-production (R/P) ratios at end 2013

Fossil fuel depletion is less of a threat due to CC
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Decarbonization of the economy

Future Pathways for Adaptation, Mitigation and 
Sustainable Development 

“Adaptation and mitigation are complementary strategies for 
reducing and managing the risks of climate change.

Substantial emissions reductions over the next few decades 
can reduce climate risks in the 21st century and beyond, 
increase prospects for effective adaptation, reduce the costs 
and challenges of mitigation in the longer term, and contribute 
to climate-resilient pathways for sustainable development.”
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Decarbonization of the economy

Foundations of decision-making about climate change 

“Effective decision making to limit climate change and its 
effects can be informed by a wide range of analytical 
approaches for evaluating expected risks and benefits, 
recognizing the importance of governance, ethical 
dimensions, equity, value judgments, economic assessments 
and diverse perceptions and responses to risk and 
uncertainty.” 
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Decarbonization of the economy

Climate change risks reduced by mitigation and 
adaptation 

“Without additional mitigation efforts beyond those in place 
today, and even with adaptation, warming by the end of the 
21st century will lead to high to very high risk of severe, 
widespread, and irreversible impacts globally (high 
confidence). 

Mitigation involves some level of co-benefits and of risks due 
to adverse side-effects, but these risks do not involve the 
same possibility of severe, widespread, and irreversible 
impacts as risks from climate change, increasing the benefits 
from near-term mitigation efforts.”
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Decarbonization of the economy

Characteristics of adaptation pathways 

“Adaptation can reduce the risks of climate change impacts, 
but there are limits to its effectiveness, especially with greater 
magnitudes and rates of climate change. 

Taking a longer-term perspective, in the context of 
sustainable development, increases the likelihood that more 
immediate adaptation actions will also enhance future options 
and preparedness.”
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Decarbonization of the economy

Characteristics of mitigation pathways 

“There are multiple mitigation pathways that are likely to limit 
warming to below 2°C relative to pre-industrial levels. These 
pathways would require substantial emissions reductions over 
the next few decades and near zero emissions of CO2 and 
other long-lived GHGs by the end of the century.

Implementing such reductions poses substantial 
technological, economic, social, and institutional challenges, 
which increase with delays in additional mitigation and if key 
technologies are not available. Limiting warming to lower or 
higher levels involves similar challenges, but on different 
timescales.”
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Decarbonization of the economy

Adaptation & mitigation

“Many adaptation and mitigation options can help address 
climate change, but no single option is sufficient by itself. 
Effective implementation depends on policies and cooperation 
at all scales, and can be enhanced through integrated 
responses that link adaptation and mitigation with other 
societal objectives.” 

“Adaptation and mitigation responses are underpinned by 
common enabling factors. These include effective institutions 
and governance, innovation and investments in 
environmentally sound technologies and infrastructure, 
sustainable livelihoods, and behavioral and lifestyle choices.” 
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Decarbonization of the economy

Response options for adaptation

“Adaptation options exist in all sectors, but their context for 
implementation and potential to reduce climate-related risks 
differs across sectors and regions. Some adaptation 
responses involve significant co-benefits, synergies and 
trade-offs. Increasing climate change will increase challenges 
for many adaptation options.” 
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Decarbonization of the economy

Response options for mitigation

“Mitigation options are available in every major sector. 
Mitigation can be more cost-effective if using an integrated 
approach that combines measures to reduce energy use and 
the GHG intensity of end-use sectors, decarbonize energy 
supply, reduce net emissions and enhance carbon sinks in 
land-based sectors.” 
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Decarbonization of the economy

Policy approaches for adaptation and mitigation, 
technology and finance 

“Effective adaptation and mitigation responses will depend on 
policies and measures across multiple scales: international, 
regional, national and sub-national. Policies across all scales 
supporting technology development, diffusion and transfer, as 
well as finance for responses to climate change, can 
complement and enhance the effectiveness of policies that 
directly promote adaptation and mitigation.”
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Decarbonization of the economy

Trade-offs, synergies and interactions with sustainable 
development 

“Climate change is a threat to sustainable development. 
Nonetheless, there are many opportunities to link mitigation, 
adaptation and the pursuit of other societal objectives through 
integrated responses (high confidence). Successful 
implementation relies on relevant tools, suitable governance 
structures and enhanced capacity to respond (medium 
confidence).” 
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#3
Technology options

(IRENA, Rethinking energy, 2014.
Other documents) 
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Demand & world population

Demand lies at the heart of any energy transformation 

 Over the past 40 years the world’s population grew 
from 4 billion to 7 billion people. An increasing 
proportion is middle class and living in cities. During 
the same period, electricity generation grew by more 
than 250%. 

 This growth will continue. In 2030 there will be more 
than 8 billion people, with 5 billion in urban 
conglomerations. World electricity generation is 
forecast to grow by 70% from 22,126 TWh in 2011 to 
37,000 in 2030. 
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Health impacts

 The health impact of global energy use is significant, but its 
economic cost is difficult to quantify 
 A 2013 study conducted by experts from the United States 

Environmental Protection Agency found that the national economic 
health cost caused by fossil fuels was between USD 361.7 billion 
and USD 886.5 billion annually (Machol and Rizk, 2013). 

 The European Health and Environment Alliance found that 
emissions from Europe’s coal-fired power plants cost its citizens up 
to EUR 42.8 billion in health every year.

 Were these costs factored into policymaking, fossil fuel 
generation would become considerably more expensive



Geoengineering



Compared 
with NO 
POLICY

What would we 
buy with STABILIZATION

of CO2 at 550 ppm?

A NEW WHEEL
with lower odds

of EXTREMES

HOW CAN WE EXPRESS THE VALUE OF A
CLIMATE POLICY UNDER UNCERTAINTY?

http://web.mit.edu/globalchange
74Source: “A Roadmap for moving to a competitive low carbon economy in 2050”, EU 

Commission (DG Climate), COM(2011) 112 final, March-8-2011

The EU 2050 Climate Change Roadmap
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La Hoja de Ruta de Energía 2050
Lo que muestran los escenarios (1 de 4)

 Aumenta protagonismo del sector eléctrico
 Duplica % en energía final (contribuye a 

decarbonización del transporte y calefacción/aire 
acondicionado)

 Casi total decarbonización en 2050

 Drástica reducción del consumo energético
 30 a 40% reducción en energía primaria entre 

2050 y 2005

 Coexistencia de los sistemas centralizado y 
descentralizado (calor y electricidad)
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La Hoja de Ruta de Energía 2050
Lo que muestran los escenarios (2 de 4)

 Renovables pasan a ser la tecnología 
dominante
 De 10% (2011) a ≥ 55% (2050) en energía final

 Entre 64% y 97% (según escenarios) en 
electricidad

 Contribuciones significativas pero inciertas de 
 Captura y almacenamiento de CO2, sujeto a 

viabilidad

 Energía nuclear, sujeto a aceptación y economía
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La Hoja de Ruta de Energía 2050
Lo que muestran los escenarios (3 de 4)

 Diferente estructura económica del sector 
energético
 Más altos costes de capital (generación y redes) y 

más bajos costes de combustible (más 
renovables, menos importación)

 Precios de electricidad suben hasta 2030 y 
bajan después
 Excepto en escenario de muy alta penetración 

de renovables (precios siguen subiendo)

78

La Hoja de Ruta de Energía 2050
Lo que muestran los escenarios (4 de 4)

 Peso de energía aumenta en presupuesto 
familiar
 Hasta 15% (2030) y 16% (2050)

 Descarbonización del sector energético es 
posible y nos es más costoso que el 
escenario BAU
 Tanto en los escenarios de decarbonización

como con las políticas actuales la energía 
supone ≈14.5% del PIB
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Centralized or decentralized?
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 The availability of advanced metering, 
communication & control technologies makes 
possible the efficient aggregation & coordination
of multiple components connected at the 
distribution systems
 Active demand response
 Distributed generation
 Electric vehicles
 Distributed storage
with potential additional economic value for their 
members & system operation
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The irruption of decentralized energy 
sources

The irruption of decentralized energy sources The irruption of decentralized energy sources 

The irruption of decentralized energy sources
The importance of consumers’ choice

84

The irruption of decentralized energy sources 
The case of Germany

“Decentralized energy has changed the electricity market 
more drastically than liberalization in the 1990s, because it 

turned out to be a genuine bottom-up movement.”

“In 2012 private residents & farmers still constituted almost 
half of the owners of renewable energy installations in 

Germany”
“Empowerment is a multidimensional social process that 

helps people gain control over their own lives. It is a process 
that fosters power in people, for use in their own lives, their 
communities, and in their society, by acting on issues that 

they define as important.”

(F.P. Sioshansi, “Distributed generation and its implications for the 
utility industry”, 2014, Chapter 3.)
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The irruption of decentralized energy sources 
The case of Germany

“Many municipalities have discovered that decentralized, 
renewable energy in their home territory increases 

acceptance and emotionally compensates for comparatively 
high tariffs, because final consumers can identify with their 

product offers.”

“Intelligent marketing is likely to create a positive association 
with final energy consumption and transforms the 

indistinguishable commodity energy into a communal and 
emotionalized good of self determination. ” 

(F.P. Sioshansi, “Distributed generation and its implications for the 
utility industry”, 2014, Chapter 3.)
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#4
Universal access
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What do we mean by “universal access”?

“Access to energy services that are clean, 
reliable and affordable for cooking, heating, 

lighting, health, communications and 
productive uses”

Source: Sustainable energy for all (SE4all)

http://www.se4all.org

United Nations has set 2030 as the target year to achieve 
universal access to modern energy services. The universal 

access goal will be achieved only when every person on the 
planet has access to modern energy services.

The data

ELECTRICITY: Today, there are 1.4 billion people in the world that 
lack access to electricity, some 85% of them in rural areas. Without 
additional dedicated policies, by 2030 the number of people drops, 
but only to 1.2 billion. Some 15% of the world’s population still lack 
access, the majority in sub-Saharan Africa.” 

HEATING & COOKING: “The number of people relying on biomass 
is projected to rise from 2.7 billion today to 2.8 billion in 2030. It is 
estimated that household air pollution from the use of biomass in 
inefficient stoves would lead to over 1.5 million premature deaths per 
year (over 4 000 per day) in 2030, greater than estimates for premature 
deaths from malaria, tuberculosis or HIV/AIDS.”

Source: “World energy outlook 2010”, International Energy Agency, November, 2010
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Lack of access to electricity in the world

Source: International Energy Agency, WEO 2010
Share of people without electricity access (2008)

Source: Sovacool B.K., The political economy of energy poverty: A review of key challenges, Energy for Sustainable Development 
(2012)
N/A = not available



Share of people without access to modern fuels (2008)

Source: Sovacool B.K., The political economy of energy poverty: A review of key challenges, Energy for Sustainable Development 
(2012)
N/A = not available 92

The problem is even larger than reported

 The official definition of “access to electricity” is 
misleading
 In some countries a village is declared “electrified” if a 

certain % of the households have electricity

 Having “access” to electricity does not guarantee an 
effective service: In many rural & periurban areas 
access lasts for a few hours and not even on a 
consistent basis. 

• This makes people prefer decentralized solutions that at 
least guarantee access for a limited number of hours to 
on-grid unreliable power

Who are these people without electricity access?

Isolated rural community in Cajamarca (Peru). Example of dispersed population.
Source: Julio Eisman. Acciona Foundation. Peru Microenergia. 

Kya Sand, a peri-urban slum near Johannesburg, South Africa, where formal housing has been 
electrified but informal dwellings exist outside of electricity supply
Source: IFC, “From gap to opportunity: Business models for scaling up energy access”
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The three gaps in energy access

 The equity gap (the ethical dimension)
“It is shameful & unacceptable that today today billions of 

people lack access to the most basic energy services”
(International Energy Agency, WEO, Nov-2010)

 The ambition gap (the technical dimension)

“The world’s poor need more than a token supply of

electricity. The goal should be to provide the power 
necessary to boost productivity and raise living standards”

(Morgan Bazilian, Roger Pielke, 2013)

 The opportunity gap (the business dimension)
“There is another way to look at the challenge: energy 

access as an opportunity for business”
(“From gap to opportunity”, International Finance Corporation)

98

“Achieving universal access by 2030 would increase 
global electricity generation by 2.5%. Demand for 

fossil fuels would grow by 0.8% and CO2 emissions 
go up by 0.7%, both figures being trivial in relation to 

concerns about energy security or climate change. The 
prize would be a major contribution to social and 

economic development and help to avoid 1.5 million 
premature deaths per year.”

“Adding 0.003 $/kWh, some 1.8%, to current 
electricity tariffs in OECD countries could fully fund 

the additional investment.”

Is IEA falling into the ambition gap?

Estimated impacts of universal electricity access 
according to the IEA (WEO-2010):

Source: Morgan Bazilian & Roger Pielke, “Making Energy Access 
meaningful”, 2013

The EU talks about committing 50 M€/yr immediately & raising several hundred M€ to 
leverage private funds; IEA WEO-2011 estimates a need of about 48b€/year to achieve 
energy access for all by 2030.

EU position in recent documents (COM(2014) 335 final)

A decent Life for all: from vision to collective action

The response from developed countries has to be 
commensurate to the importance of the problem… 

… but this is not the case yet

Document released on October 14, 2014 by IEA

“This report finds that increasing access to reliable, 
modern energy can turbo-charge economic growth in 

sub-Saharan Africa. 
The region’s existing energy resources are more than 

sufficient to meet its overall needs, but they are
unevenly distributed and under-developed.”

Source: IEA, “Africa Energy Outlook”, October 2014



“We identify actions that can unlock greater levels of 
energy sector investment:

• Strengthening policy and regulatory frameworks so 
that well-functioning energy markets emerge.

• Building on existing channels of regional co-
operation.

• And, perhaps most importantly, achieving high
standards of governance, both within and beyond the 
energy sector.”

Source: IEA, “Africa Energy Outlook”, October 2014

“The international community has a duty to support 
action in all of these areas: many countries already 

do so. 
A valuable extra step will be to make universal 
access to modern energy one of the post-2015 

sustainable development goals.”

Source: IEA, “Africa Energy Outlook”, October 2014
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Elements for a successful & scalable approach

 Political commitment to address the problem

 Participation of the concerned communities

 Viable business model for the supplier
 Adequate financing, with an affordable cost for the consumer, 
made possible by subsidies if required

 Centered in the provision of a service of prescribed quality

supported by a credible legal & institutional framework
 Either a dedicated electrification agency,

 or a licensed utility‐like service provider

 or decentralized suppliers or cooperatives under light 
regulation

 Adequate technical solutions

 Ensure the sustainability of the project

“La potencialidad de nuestras acciones y de nuestras técnicas hoy 
nos imponen una dimensión nueva, antes ni siquiera soñada, de 

responsabilidad moral. 
En este sentido, se alza el principio de la justicia entre 

generaciones, según el cual los problemas económicos y sociales 
del presente no se deben solventar sin tener en cuenta la garantía 

de los fundamentos de vida para las generaciones futuras. 
Y también la justicia global, más allá de las fronteras de los 

Estados nacionales, unida a la a convicción de que el desarrollo 
económico, social y ecológico es

un objetivo social global, que está a la base del desarrollo 
sostenible..”

Julio Martínez, Rector de la Universidad Pontificia Comillas, Noviembre 
2014. Discurso Doctorado Honoris Causa de Ernest Moniz. 
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#5
Energy poverty
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Fuel poverty: A European reality

 Fuel poverty, or energy poverty which is commonly 
used in EU, can be defined as the inability of a 
household to meet their basic energy needs, 
such as to maintain the dwelling in adequate 
thermal conditions for health.

 It is a reality that affects all Member States of the 
European Union (EU). In 2012 54 million 
European citizens (over 10% of the total 
population) lived in households that declared to be 
unable to maintain an adequate temperature at 
home in the winter. 



Wand, C.R. (2013).  Available: http://fuelpoverty.eu. Wand, C.R. (2013).  Available: http://fuelpoverty.eu.

Wand, C.R. (2013).  Available: http://fuelpoverty.eu.
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Fuel poverty: Key factors

 There are three key factors that determine the incidence 
and evolution of energy poverty rates: prices of domestic 
energy, energy efficiency in buildings and household 
income.

 In recent years, many European households have faced a 
difficult reality twice. 
 Prices of gas and electricity to domestic consumers in 

Europe have increased significantly between 2008 and 
2012.

 On the other hand, this has occurred in parallel to the effects 
of the economic and social crisis,
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Fuel poverty: Health impacts

 The inability of a household to keep an adequate 
temperature in the dwelling is not just a matter of 
discomfort associated with a situation of inequality and 
social exclusion. Fuel poverty has significant health effects, 
especially for vulnerable populations such as children and 
the elderly. 

 It has been estimated in 38,200 the annual premature 
deaths associated with energy poverty in 11 European 
countries. 
 In Spain, fuel poverty is responsible of between 2,300 and 

9,300 premature deaths per year, a figure higher than the 
number of deaths in road traffic accidents (1,480 people in 
2011).
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A key factor: Residential energy efficiency

 Since households living in low energy efficiency 
housing are more vulnerable to fuel poverty, a key 
solution to the problem in the medium-long term involves 
the energy efficiency retrofitting of residential 
buildings.
 This measure would help meet other objectives such as 

reducing energy dependence as well as greenhouse gases 
emissions (GHGs) and other pollutants. 

 It will also help creating employment: about 17 direct full time 
jobs per million of Euros invested in 2010 or 47 jobs per year 
per 1000 m2 rehabilitated
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Approach: Energy & social policy mix (1 of 2)

 Energy
 Efficient energy markets & regulation
 Energy efficiency retrofitting of residential 

buildings

 Social
 Financial support (social tariffs, special discounts, 

direct financial support)

 Protection (on selling practices, contracts, lack of 
competition, limited choices, etc.)

 Information (price comparison tools, single point of 
contact) & engagement (language barriers, limited IT 
abilities, lack of education)
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Approach: Energy & social policy mix (2 of 2)

 Social (cont.)

 Transparency & information sharing between 
stakeholders (maintain up-to-date information on 
vulnerable consumers)

 Physical-social measures (prevent disconnection at 
critical times, guaranteed 24/7 service in specific cases, 
pre-payment schemes; suppliers of last resort)
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#7
Governance
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Be conscious of the volume of effort & the required share among 
industrialized & development countries
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Why to choose a market to provide an 
essential service like energy? 

 Markets allocate resources efficiently if they are 
tolerably imperfect & any market failures are 
addressed properly
 Networks, Abuse of dominant position, Lack of long-

term vision, Externalities

 Markets left to themselves cannot adequately 
address universal energy access  

 Regulatory supervision of markets is always 
necessary (remember the three functions of the 
regulator: rules, structure, monitoring)
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Let’s focus on long-term vision,  
externalities & governance

 Energy markets may ignore sustainability concerns 
since energy prices fail to fully internalize these 
concerns. Why?
 technical /practical difficulties in implementation
 high energy prices are not politically acceptable
 lack of long-term regulatory commitment

Need to provide energy markets with some 
long-term vision & associated measures
Indicative planning to characterize 

meaningful paths to help design energy policy
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“A compelling vision, backed up by precise, 
simple, clear policy, needs to be 

implemented if larger institutions and investors 
are to create the argument internally that a 

greater proportion of the balance sheet needs 
to be available for sustainable energy”

Source: Chatham House, “Unlocking finance for clean energy”, 2009, 
www.chathamhouse.org.uk

What is needed?
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The endless debate: Technological targets 
vs. carbon price (1 of 3)

Against targets

 Deployment (energy) targets for renewables:
 make it more expensive to meet the carbon targets 

 waste resources that could be better used to 
stimulate low-carbon innovation

 disrupt markets discovery processes

 undermine the European Trading Scheme (ETS)

Source: Dr. Simon Less, Policy Exchange, London. Eurelectric Conference, 
January 2011. 
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(continuation)

 Instead, energy policy should:
 keep it simple
 focus on carbon price as “the” instrument & avoid 

technology-specific deployment targets
 focus (politically) on achieving a long‐term, credible 

carbon pricing framework
 focus any subsidies on stimulating most valuable 

innovation, while balancing R&D & learning-by-doing
 & overcome behavioral barriers to energy efficiency

The endless debate: Technological targets 
vs. carbon price (2 of 3)
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 Carbon price, for the time being, is not loud 
(too low to make an impact), long (no long-term 
agreement) or legal (credible) enough
 Any progress in this direction is very welcome

 Investment in subsidized technologies needs 
an adequate & credible regulatory framework
 Clear targets & strong enough economic signals 

for renewables & efficiency
 Adequate support instruments for R&D & 

deployment for each technology
 Avoid picking winners as much as possible

The endless debate: Technological targets 
vs. carbon price (3 of 3)
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#7
A broader perspective
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¿Qué queremos “sostener” y hasta 
cuándo?

 Nuestro debate se ha limitado, como mucho, 
a las próximas décadas, 

 con el objeto de mantener o incrementar el 
capital agregado (capital (económico, construido, 
natural, social y humano) asociado al bienestar
humano, 

 y distribuirlo con equidad

 Pero seamos al menos conscientes del 
contexto temporal amplio
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Pongamos ahora la sostenibilidad en 
perspectiva temporal

 La ciencia nos enseña que la Tierra se formó
de polvo de explosiones de estrellas hace 4500 
millones de años

 Comprimamos esos 4500 millones de años en 
un día ficticio, que empieza a medianoche
 La vida aparece pronto, a las 5 am

 Ya hay moluscos a las 8 pm y dinosaurios a las
11 pm …
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Pongamos la sostenibilidad en 
perspectiva temporal

(continuación)

 Los primeros homínidos (Lucy, hace 3 millones de 

años) 1 minuto antes de medianoche

 El fuego 10 segundos antes

 El descubrimiento de la agricultura 1 segundo
antes

 La Revolución Industrial 3 milésimas de segundo
antes de medianoche

 Y seamos conscientes de que estamos en un 
periodo interglacial, que podría durar unos
10.000 años…
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¿La tecnología nos salvará?

 La ciencia y la tecnología nos permiten
vislumbrar las futuras consecuencias de 
nuestro comportamiento como especie

 Las tecnologías limpias –apoyadas en el I+D–, 
junto con la diplomacia, la educación, la 
sobriedad energética y la regulación, podrían 
conseguir un modelo energético sostenible

 De momento, en el ámbito energético, la 
tecnología todavía no nos salva, y sola, menos

131

Components of a potentially sustainable 
energy model

 Joint utilization of these components, with vision & a 
plan, with a level of effort consistent with the magnitude of 
the problem to be solved & flexibility, so that most options 
are kept open: 
 Strong penetration of renewable energy sources

 Energy efficiency & conservation measures, including energy 
taxes & internalization of environmental costs

 Nuclear?

 Energy technologies R&D (e.g. photovoltaic, capture & storage of CO2, 
advanced biofuels, fuel cells, nuclear energy)

 Responsible regulation: Market instruments + command & control 
measures resulting from normative scenarios

 Environmental diplomacy & international cooperation with 
developing countries (climate change; universal access)

 Education to create social awareness & response 132

Thank you for your attention


