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The opportunity to refurbish and upgrade Spanish homes
1s sizeable, economically feasible - with appropriate regu-
latory support - and can go a long way towards reforming
and refocusing Spain’s buildings sector which is badly im-
pacted by the financial crisis and failing to meet the en-
vironmental challenges from Global Change. This work-
ing group' (“GTR”) believes that 10 million Spanish
primary homes built before 2001 can be transformed into
low-energy, low emissions, modern housing delivering
benefits to owners and occupants, and creating 110,000-
130,000 stable, long-term direct jobs in a vibrant New
Housing Sector (“NHS”) from 2012 to 2050.

This report provides the background, structure, methodol-
ogy, analysis and action plan for Spain to launch and sup-
port a new sector (NHS) capable of deploying up to Euro
10 billion a year invested in refurbishing 250-450,000
homes. These budgets will be funded by contributions
from private savings, banks, refurbishment providers,
ESCOs, energy companies and the State in appropriate
proportions, and each receiving commensurate returns,
aligned with the energy and CO2 savings, social benefits
and modernization upgrades entailed in each individual
or collective project.

This report provides the background, framework, meth-
odology and analysis needed to structure an Action Plan
which is capable of delivering this new sector, its benefits
and transformational impacts on the existing Spanish
building sector. Without a new vision and the challenges
of the NHS, it is unclear how an existing Spanish build-
ing sector — dedicated purely to new buildings construc-
tion — can survive. The old business models and practices
espoused by today’s construction sector in Spain can be
transformed through reorganization along sustainable
lines into a new housing sector which meets the envi-
ronmental challenges of a modern society. The strategic
national vision outlined here through the definition of a

1 See Introduction Section for GTR members and history

roadmap which defines the NHS and its Action Plan will
redirect the buildings sector to new and sustainable long-
term goals of:

*  Delivering Spain’s residents’ access to sufficient qual-
ity housing;

e Through the creation of public and private economic
activity and employment;

*  Sustainably compliant within Europe’s 2020-2050
framework, reducing Spain’s ecological and resource
footprint and protecting its biodiversity.

GTR firmly believes that a new legislative framework is
required for the NHS to efficiently deliver an estimated
Euro 300 billion of economic savings® to Spain by 2050
alongside a substantial 80% decarbonization of the exist-
ing housing stock. The central pillars of this new leg-
islative framework are outlined within the Action Plan
contained in this report. We acknowledge that without
legislative support the NHS may slowly emerge from
the components of some of its existing stakeholders in
an inefficient and hap-hazard manner. Without a clear,
investible, new legislative framework, GTR believes that
the result is a sector which is sub-scale, lacks vision and
would inevitably lead to Spain falling well short of its
aspirations to create a resource efficient economy in the

context of Europe’s 2020 ambitions and beyond.

As Europe redoubles its drive to promote energy efficiency
through the proposed framework of a new Directive for
2012, Spain can and must harness the skills, creativity and
energy of the stakeholders in its buildings sector to lay
the foundations for a long-term, sustainable and valuable
NHS. In this context, and to help Spain rise to the chal-
lenge facing every Member State, GTR has developed an
innovative new structure and methodology to help unlock
the potential in Spain’s existing housing stock: Using the

2 Cumulative projected energy savings and emissions reductions

valued at European market prices from 2012-2050
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best available data for Spanish homes, the GTR team has
been able to segment and then sub-segment the market
into ten ‘hotpot’ groups covering 75% of primary homes.
Homes within each “hot-spot” share contextual charac-
teristics that are important for their refurbishment like
age, urban setting, number of floors and decision making
body (family or community) and have been further clas-
sified into three sub-segments by energy intensity. Sen-
sitivity analysis and modeling has then allowed GTR to
map financing solutions and rates of progress onto each
“hot-spot” to build a picture of the whole NHS through
aggregating specific lines of activity though a detailed
Action Plan.

The results of GTR’s analysis are both significant and op-
portune: Through the provision of a solid and supportive
policy framework consisting of facilitating legislation,
direct subsidies, low cost finance, fiscal benefits to refur-
bishment and value to CO2 emissions reductions, Spain
can target the deep retrofit of 10 million (64%) of its pre-
2001 primary residences by 2050 to reduce their energy
needs by up to 80% and hot water energy requirements
by 60%. The total investment required to deliver these
energy and emissions savings is estimated to be in the
order of Kuro 160 billion, which GTR believes will also
draw-in an additional 50% of non-energy related com-
plimentary cosmetic investment in property upgrades
delivering a total sector whose aggregate size to 2050 is
Euro 240 billion. Notably, GTR projects the investment
needs of the NHS at the same size, Euro 240 billion, as
Spain’s recently approved Strategy Plan for Infrastructure
and Transport (PEIT) 2005-2020. These investments and
related economic activity will reposition Spain’s building
sector — as the NHS — and stimulate and support the nu-
merous industries which supply that sector by improving
the country’s energy balance, emissions profile and resil-

lence.

GTR’s Action Plan will create a new and productive eco-
nomic sector (the NHS), create long-term sustainable
jobs, save energy and emissions and create the pathway
for Spain’s residential buildings sector to evolve in line
with Europe’s 2020 and 2050 targets. While the establish-
ment of the appropriate policy and regulatory framework
for the NHS is non-trivial, along with the needed trans-
formation of the existing buildings sector, GTR believes
that the economic, social and environmental benefits are
worth the up-front policy and organizational work. More-
over, GTR believes that the opportunity cost to Spain of
maintaining high unemployment and an inactive build-
ings sector is almost double the required economic stimu-
lus recommended by GTR to create this new sector.

Spain has a unique opportunity in 2012 to demonstrate
that it makes economic sense through a new policy frame-
work to save energy and emissions from buildings. GTR
is convinced that Spain has the dynamism, skills and
resources required to undertake this challenge and that
once stimulated the NHS will build momentum as hom-
eowners see the value of renovation especially in the con-
text of rising energy costs and the clear economic value
of their reducing CO2 emissions. The GTR Action Plan
presented here provides the direction and principles for
the creation of a New Housing Sector which will be the
tool through which Spain enters a new energy paradigm
which is extending throughout Europe.
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El Grupo de Trabajo sobre Rehabilitacién (GTR lit. Work-
ing Group for Rehabilitation) is a group which sponta-
neously formed to continue the work of a series of key
forums that took place in 2010: 7The International Sustain-
able Building Regional Conference (SB10 Madrid), Reha-
bilitation & Sustainability = Future (R+S=F) in Barce-
lona and Spain’s National Environmental Conference 2010
(Conama 10)®. These conferences concluded that there
was a need for change in the buildings sector as a means
to resolve some of the challenges facing the Spanish econ-
omy and meet its environmental goals. Rehabilitation
and Energy Efficiency Renovation will be a milestone for
the buildings sector’s transformation.

The GTR builds upon the Cambio Global en Espafia
2020/2050 report (Global Change for Spain 2020,/2050"),
particularly on sections related to sustainable cities and
the buildings sector, where a number of GTR members
participated as co-authors, and Climate Strategy’s 2010
report on Financing Energy Efficiency Building Retro-
fits. GTR's objective is to define a National Action Plan
that will allow for the transformation of the current built
environment and the buildings sector. This transforma-
tion will launch a new sector dedicated to the renovation,
retrofit, operation and maintenance of appropriate and
habitable housing. At its core, the GTR wants to create
anew and vibrant housing sector, solidifying the citizens’
right to accessible housing while taking into consideration
the environmental and social challenges innate to global
change, and positioning it as a key sector of the Spanish
economy with substantial job creation potential.

The buildings sector has been strongly impacted by the
financial crisis, however GTR believes that this creates an
opportunity to restructure and re-direct its resources in a
new direction to deliver a key part of a more sustainable
economy in Spain. New regulatory frameworks must ease

3 Arguably three of the highest profile and influential sustainability
and environmental conferences in Spain.

4 Consejo Construccion Verde Espafia, Asociacion Sostenebilidad
y Arquitectura, Centro Complutence de Estudios e Informacion
Ambiental, & Fudacién Caja Madrid. (Eds.). (2010). Cambio
Global Espafia 2020/50 Programa Ciudades

the way for the emergence of a different business model
based on renovation, rather than new build, which is more
consistent with the challenges Spanish society faces today.
The current situation requires a country-wide strategic
vision, outlined here, which supports the restructuring
of the sector. While reactivating the Spanish economy,
GTR's approach also allows for the creation of a new and
productive business model for the buildings sector which
will reduce its impact on the environment and provide ac-
cessible housing to large segments of the population.

GTR’s Action Plan, proposed in Section 2.2, is an instru-
ment of change designed to create a New Housing Sector
(“NHS?”), as described in these initial chapters. The Ac-
tion Plan is a roadmap to help establish and determine
the pattern of transformation as the sector evolves into a
key element required to meet Spain’s energy savings and
emissions targets and the challenges of Global Change.

The GTR’s executive committee is composed of eight
members® with different and complimentary backgrounds
related to the buildings sector; GTR also has an Advisory
Panel of expert Reviewers who have read, commented on
and reviewed the group’s work. GTR believes that the
advice and networks of the Advisory Panel reviewers will
broaden the research scope of the covered topics adding an
international and broader dimension to the white paper.
GTR is fully independent and its opinions and reports are
purely the work of its executive members as advised by
reviewers each operating in their personal capacities and
therefore does not represent any interests or opinions of
firms or institutions.

GTR's work does not end with the publication of this 2011
National Roadmap report, but it plans to follow this by the
creation of a working group that will advance and gener-
ate support for the implementation of the action plan de-
scribed in Section 2.2 of this report. The Spanish Green
Building Council (GBCe) and Fundacién Conama coordi-
nate the work of the GTR. The co-authors of this report,
Albert Cuchi and Peter Sweatman, have worked jointly in

5 Alfaya Valentine, Director of Environmental Quality and Grupo
Ferrovial, Luis Alvarez-Ude, CEO of Green Building Council
Spain, Xavier Casanovas, Director of Rehabilitation and Environ-
ment Collegi d’Aparelladors, Arquitectes Técnics i Enginyers de
UEdificacté de Barcelona Albert Cucht, Professor of Polytechnic
University of Catalonia and author of Building sector report
“Spain 2020/2050 Global Change”, Francisco Javier Gonzalez,
Professor, Department of History andUrban Planning at the
School of Architecture at the Universidad Europea de Madrid
(UEM), Fernando Prats , CCEIM Advisor for the program “Global
Change Spain 2020/50, Peter Sweatman, Chief Executive of Cli-
mate Strategy & Partners, and Alicia Torrego Conama Foundation

Manager.

11
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its preparation and writing on behalf of the GTR with
the support, contributions and guidance of the GTR’s
core members and the teams at Universidad Politecnica
de Catalunya and Climate Strategy & Partners. GTR was
able to undertake and publish this report in 2011, thanks
to the funding and additional support of both the Euro-
pean Climate Foundation and CCEIM which have been
integral parts of the GTR process to date.

This paper describes Spain’s buildings sector and presents
a strategic national vision and roadmap for its transforma-
tion and emergence from the crisis which it is in today.
The coordination of a New Housing Sector in Spain along
the lines presented here, in the first section of the report,
will allow for the redirection of resources towards a set
of sustainable and long-term goals which are defined and

detailed in the latter sections of this report.

The strategic country-level vision outlined here responds
to the enormous challenge inherent in and described by
the Global Change 2020-2050, a report published in 2010,
with contributions from many of the GTR members,
which clearly articulates the issues facing Spanish society
as environmental stability and climate change threaten its
stability and its future existence. This is both a challenge
and an opportunity and the role of the buildings sector is
a decisive one to lead the economy to a more sustainable

and environmentally benign place.

As introduction, this report outlines how Europe has es-
tablished its roadmap for resource efficiency and long-
term sustainability. Europe’s responses to the challenges
of global change are clearly articulated in its energy and
emissions reduction targets for 2020 and long-term road
map to 2050. This overall envelope for change is a par-
ticularly important driver for Spain and for the adaptation
and renewal of its buildings sector.

Then the report describes the traditional buildings sector
in Spain and the GTR’s view of the most crucial features
which need to adapt to the challenge of global change: its
focus on new building construction, its increasingly nega-
tive impact on the environment through its inefficient
use of resources and the excessive generation of waste
and, finally, its current crisis and the fact that it will not
re-emerge along the same lines that it has operated for
the past decades. Against this backdrop, GTR proposes
the implementation of a New Housing Sector in Spain
to meet a set of new purposes. These purposes are more
consistent with the necessary social function of the sec-

12

tor and the demands of Global Change: To ensure access
to quality, affordable housing for Spain’s residents, while
generating a viable economic sector with sustainable em-
ployment creation and by limiting its environmental and

emissions footprint.

To close the descriptive section, the report begins to as-
sess the resources and potential of the existing buildings
sector through a lens of the New Housing Sector. This
section considers past patterns of business and the need
to adapt and change practices. The NHS will change the
focus from new build and reconfigure resources and skills
towards the creation and maintenance of a necessary so-
cial habitat, in the context of the existing building stock,
its present occupants and the resources which they need
to maintain required levels of comfort and living condi-

tions.

The second main segment of the report opens with a
definition of the New Housing Sector, its rationale and
objectives which GTR sees as delivering its goals and
how it can intervene in the existing housing stock. The
achievement of the NHS’s objectives requires a commen-
surate adaptation of the existing regulatory framework
and a number of parallel policies which support energy
demand management, new renovation technologies, ret-
rofit finance and the value-streams which emerge from
that. Importantly, this definition closes with a review of
the available sources of finance for this transformation
and how the NHS will be able to most effectively mobilise

these to fund the achievement of its plans.

Finally, the report proposes an Action Plan which de-
scribes a series of interventions on a newly segmented ex-
isting housing stock which can launch the new sector and
establish the framework for policy and financial support
of the activities it requires to reach its goals. The Action
Plan outlines the value streams which must be recognised,
and described in the policy framework, together with the
required tools to access low-cost finance and enable house-
holders to optimally reduce energy use and greenhouse
gas emissions. This transformation will require the de-
velopment of new business models, new ways of opera-
tion and technologies building and improving upon that

which is available in the sector today.

The formulation of the GTR Action Plan concludes with
a presentation of the expected resource implications and
potential energy and emissions savings through the im-
plementation of a phased approach to the delivery of the
NHS. The plan identifies the key policy tools and time-
frames by which these new levers of activity need to be

redirecting resources to the segments of Spain’s buildings



A NATIONAL PERSPECTIVE ON SPAIN’S BUILDINGS SECTOR. A ROADMAP FOR A NEW HOUSING SECTOR

which present the best opportunities for efficiency. The
chapter identifies and outlines the order of magnitude of
investments required and the results from the successful
implementation of the plan and how these fit into the
context of a resource efficient Europe 2020-2050.

13
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1. A STRATEGIC
COUNTRY-WIDE VISION
FOR THE BUILDING
SECTOR IN SPAIN

1.1 NEW GLOBAL
FRAMEWORK AND
EUROPEAN POLICIES

The financial crisis, which started in 2008, exposed a need
for Western countries to reconsider their existing and po-
tentially outdated economic model for a new one which
remains to be defined. Since the crisis began, govern-
ments have been reviewing their management of and ap-
proach to the global economy, paying specific attention to
the need to achieve increased sustainability in a world of
limited resources. In this context, and with the prospect
of rising and increasingly volatile energy prices, we are
witnessing increased public and private interest in and an
investment focus in three inter-linked areas: Increased ef-
ficiency, improved productivity and waste reduction. This
changing global paradigm is assessed in this document
through a specific focus on the latest European roadmap
for Energy Efficiency and its anticipated impact on the
buildings sector.

GLOBAL CHANGE

The 2008 Lehman-led crisis caused the largest and most
sudden drop in global economic activity of the modern
era. This was manifest in a deep economic recession
among the developed and emerging economies in 2009
with long lasting repercussions on the volumes and pat-
terns of international trade®. The crisis raises serious ques-
tions about the viability of national economies financed
by potentially unsustainable amounts of debt. During the
summer and autumn of 2011, the “debt issue” returned
to centre stage and continues to play a major role under-

mining confidence and economic growth.

One of the sectors severely affected by the crisis has been

6  Lowry Institute for International Policy. (2009). Horking Papers
in International Economics No. 2.09: The Global Financial Crisis:

Causes and Consequences

the housing sector due either to a general weakening of
credit standards leading to a mortgage and housing bub-
ble” and its subsequent collapse, (in the USA) or to a more
“traditional” overshooting of construction and house
prices (as in Spain) and their vertiginous decline.

Today, there is deep concern around the long-term sus-
tainability of public and private debts accumulated prior
to and during the crisis and around the short-termism
thereby generated. Also while general economic condi-
tions had seemed to have improved slightly; key economic
sectors such as housing and construction remain in a very

weak state in affected countries.

Much has been written on the causes of the financial cri-
sis, yet a clear thread has emerged: If the global economy
is not managed in a sustainable manner, we will not be
able to avoid a volatile cycle of inequality and suffering
of historic proportions for large segments of the world’s
population. It is worth noting the lessons for the future
emerging from this crisis specifically in the context of a
world that continuously tests its environmental limits and
its access to key resources. A 2011 World Economic Forum
“Global Risks Report” states:

population and growing prosperity are putting unsustain-

“A rapidly rising global

able pressures on resources. Demand for water, food and
energy 1s expected to rise by 30-50% in the next two de-
cades, while economic disparities incentivize short-term
responses in production and consumption that undermine
long-term sustainability. Shortages could cause social and
political instability, geopolitical conflict and irreparable

environmental damages.”®

One of the highest profile reactions to the financial crisis
of 2009 was the swift introduction of economic stimulus
packages by many of the world’s major governments. The
stimulus investment clearly recognizes the importance of
efficiency, both economic and environmental, and un-
derlines the direction for the crisis solution: US$ 190 bil-
lion of global stimulus funds were committed across the
United States, China, Korea and Europe in support of the
clean energy segment of the “Green economy”. Within
this stimulus, the largest component, 33% or US $64 bil-
lion, was allocated to energy efficiency investments® and
Also,
China’s 12" 5 year plan (2011-2015) embraces principles

buildings are some of the “low hanging fruit”.

of efficiency and resource saving as the country is being

7 Spatial Economics Research Center. (2010). Housing Markets and
the Financial Crisis of 2007-2009: Lessons for the Future

8 World Economic Forum (2011) Global Risks 2011 Sixth Edition:
An Initiative of the Risk Response Network

9 Bloomberg New Energy Finance. (2010). Results Book 2010

15
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Production index in the construction sector

Euro area, seasonally adjusted series Trendline
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Source: Burostat News. (2011). Production index in the construction sector [Chart]. Construction Output down by 1.8% in euro area.

driven towards a “circular economy” and a “resource-con-

serving and environmentally-friendly society”""

alongside
its 2020 pledge to reduce the intensity of its greenhouse
gas emissions per unit of GDP by 40-45%. GTR sees ef-
ficiency investment is a “middle path” which provides
economic stimulus, productive employment and builds a

sustainable future.

EUROPEAN UNION CONTEXT

Europe clearly recognises the need to adapt to a world
with increasingly scarce resources underlined in its 2011
“a resource efficient Europe” initiative and in its Europe
2020 strategy!l. Although Europe’s broader commitment
to sustainability and energy efficiency was conceived and
established well before the 2008 crisis. Europe’s 2020 en-
ergy savings target of 20%, against “business as usual”,
was envisioned in its 2005 Green Paper on Energy Effi-
ciency, endorsed by Heads of State in 2007 and was ad-
opted in June 2010 by the European Council as part of the
Europe 2020 Strategy. Consequently the EU Commission
adopted the Communication “Energy Efficiency Plan
2011”7 (March 2011) and presented a proposal for a new

10 Bina, O. (2010). Responsibility for emissions and aspirations for
development

11 European Commission. (2010) Communication from the Commis-
sion Europe 2020: A strategy for smart, sustainable and inclusive

growth
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Energy Efficiency Directive (June 2011) that is currently
being discussed in the European Parliament and Council
as part of the ordinary legislative process.

Europe has an established goal of cutting its annual pri-
mary energy consumption by 20% by 2020, some 368
Mtoe from “business as usual”, and expects that such en-
ergy savings will reduce its CO2 emissions by 780 million
tonnes and save €100 billion in fuel costs'? per annum.
Buildings are responsible for 40% of final energy use
in the EU, making them a central component of energy
efficiency and savings policy 1s imperative to meet this
goal. Energy use in many existing buildings is inefficient
and can be reduced in a cost effective manner using to-
day’s technologies by some 20-50%'* depending on the
building’s geographic location, its type, date of construc-
tion and use. By 2050 Europe’s buildings emissions can be
reduced by 80%'.

12 ManagEnergy. (2010). Key Information related to energy ef-
ficiency

13 WBCSD. (2009). Energy Efficiency in Buildings: Transforming
the Market. Retrieved; US EPA. (2006). National Action Plan for
Energy Efficiency; McKinsey & Company. (2009). Unlocking En-
ergy Efficiency in the US Economy; European Carbon Foundation.
(2010). Roadmap 2050 2010: A Practical Guide to a Prosperous
Low-Carbon Europe

14 Consejo Construccion Verde Espafia, Asociacion Sostenebilidad

y Arquitectura , Centro Complutence de Estudios e Informacion

Ambiental, & Fudacién Caja Madrid. (Eds.). (2010). Cambio

Global Espafia 2020/50 Sector Edificacién



A NATIONAL PERSPECTIVE ON SPAIN’S BUILDINGS SECTOR. A ROADMAP FOR A NEW HOUSING SECTOR

Europe adopted the Energy Performance of Buildings
Directive (EPBD) in 2002 (2002/91/EC), as Recast (Di-
rective 2010/31/EU) in 2010, which includes a common
methodology for calculating the energy performance of
buildings, minimum standards for the energy perfor-
mance of new buildings and major renovations, systems
for energy certification of buildings and requirements for
the regular inspections of boilers and central air-condi-

15 However, many member states — in-

tioning systems.
cluding Spain'¢ - had failed to fully implement the 2002
EPBD on time. The European Commission therefore pro-
posed a recast of the directive in 2008 (adopted by the
European Parliament in May 2010), which it estimated
would reduce total EU Energy consumption by 5-6% and

create 280,000 to 450,000 new jobs by 2020'7.

Under this Recast Directive, all new public buildings
have to be “nearly zero-energy buildings” by the end of
2018, a standard that will equally apply to all new private
sector buildings after 2020. A benchmarking mechanism

for national energy performance requirements was also

Primary energy consumption™ (Mtoe)

introduced to determine cost-optimal levels to be used by
Member States for comparing and setting these require-
ments and oversight and monitoring (MV&E) has been
increased. Energy performance certificates are manda-
tory for the rental and sale of properties, however, the
Recast Directive doesn’t contain mandatory energy per-
formance requirements for existing buildings, yet Mem-
ber States have to elaborate national plans that encourage
owners to make energy efficiency improvements in the
existing housing stock.

In 2011, the EU Commission recognised the need to re-
double its efforts on Energy Efficiency as it appeared that
existing policies would achieve less than half of the 20%

energy savings target, and proposed a new Directive.

The EU Commission’s proposal for a new Energy Effi-

ciency Directive has six main lines of action:

1. The legal obligation to establish energy saving
schemes in all Member States;

— Projections from 2007 Projections from 2009 20% energy saving objective
1900,
- 1842 Mtoe
18504 P> Bussiness as usual
2007 projecti
1800, )07 projection
1750/
1700 1678 Mtoe
P> Most recent projection
16504 166 Mtoe
1600
1550
1474 Mtoe
1500
P 20% by 2020 objective
1450/ 368 Mtoe
1400
2005 2010 2015 2020

* Gross inland consumption minus non-energy uses

15 European Commission Energy. (2010). Energy Efficiency in
Buildings

16 Gonzéalez Alvarez, G. (2010) Implementation of EPBD Status
November 2010

17 Elsberg, M. (2010). European Cornmission. The new European
Directive on Energy Performance of Buildings

Source: Buropean Commission. (2011) [Chart]. Energy demand
stabilized but not on track to meet its target. LU Energy 2020: A
Strategy for competitive, sustainable and secure energy.
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Public
Sector

2. Leadership from the Public sector, through example,
by renovating at least 3% of the floor area of public
buildings each year from 2014 and purchasing ex-
clusively high energy performance products, services
and buildings;

3. To improve transparency for energy consumers and
facilitate access to potential savings;

4. To give more incentives for energy efficiency for
SMEs;

5. 'To achieve higher efficiency in electricity genera-
tion;

6. To replace the Services and CHP Directives with a
single consolidated Directive.

This new Directive will potentially have a substantial
impact and provide the needed boost for achieving the
20% target, and stimulating the Energy Service Company
(ESCO), energy efficiency and retrofit sectors in Europe.

The size of the opportunity remains significant and attrac-
tive: HuroAce research shows that for all existing build-
ings in Europe to undergo deep renovation by 2050, at
least 5 million buildings would have to be renovated each
year across the EU over the next 40 years'®. Therefore, 50
million buildings of the existing European housing stock
of around 210 million should have undergone deep reno-
vation by 2020. Jointly, through the top-down pressure
from the proposed Directive and the bottom-up needs of

18  EuroAce. (2011). Position Paper. EuroACE position on the EU
Energy Efficiency Plan 2011
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Source: European Commission —
Directorate — General for Energy.
(2011). A New Impetus Is Needed:
Commission Puts Forward A New
Energy Efficiency Directive [Cuadro].
A New Energy Efficiency - Challenges
addressed & solutions proposed.
Presentacién Powerpoint.

Europe’s built environment, with the firms that serve it,
there is sufficient incentive for this to be one of the fastest

growing new sectors of the new post-crisis economy.

The Action Plan for Spain proposed in this document will
contribute to reach these objectives by taking advantage
of the significant opportunities that are outlined in detail
in the following pages.
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1.2 A STRATEGIC
NATIONAL VISION
FOR THE BUILDINGS
SECTOR IN SPAIN

The global shift towards a sustainable economy is quickly
becoming a reality in Europe, and the buildings sector has
a key role to play. This transformation, however, requires
a shift in the mentality of the buildings sector and its ap-
preciation of the tasks to be undertaken. This chapter
describes the required shift and the challenges facing the
buildings sector in Spain, and outlines a strategic country-
wide vision to focus resources on existing opportunities.

URBAN SETTINGS AND
BUILDINGS IN SPAIN

Spain’s buildings sector, until now, has been driven by the
production of new buildings. This was a direct response
to the continued increase of the Spanish population and
the constant increase in housing demand for almost a cen-
tury, and therefore the sector remained focused on pro-
ducing the necessary buildings to support this growth.

The production of housing has also responded to the mi-
gration of the Spanish population from being predomi-
nantly rural to mainly urban. Today’s population is con-
centrated in Madrid and along the coasts which has led
to the considerable depopulation of the Spanish centre-
mainland now considered a “population atoll’. The pro-
duction of housing has been accompanied by the produc-
tion of the commercial buildings needed to accommodate
Spain’s business needs -offices, retail, services, etc.- and

the modernization of Spanish society.
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[Chart]. Reporte acerca de la situacién del sector de la vivienda en Espafia
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This evolution required a re-zoning or “urbanization” of a
large amount of land and the transformation of rural pas-
ture once devoted to traditional productive activities into
urban space. Urbanization also requires infrastructures
that allow access to networks/systems -mobility, energy,
water, sewage systems, etc.- and, through complex social
and economic procedures, it has delivered large increases
in land value.

The current buildings sector (as most prominently rep-
resented in Spain by construction) has two faces: On the
one hand, it is a productive sector — for the construction
of new buildings - that fulfills the mandates of the Con-
struction Planning Law (Ley de Ordenacién de la Edifi-
cacién “LOE”) as regulated by the Technical Building
Code (“CTE” Cédigo Técnico de la Edificacién). This
regulates the sector’s services which take place on land
urbanized by mechanisms regulated by urban planning
norms. As such, the buildings sector has generated di-
rect macroeconomic activity which represented over 10%
of Spanish GDP and over 12% of employment in 2008"
and had delivered high knock-on economic activity in the
construction materials industry, associated financial sector

and within buildings services.

On the other hand, during the construction boom, Spain
developed no independent “living building sector” which
was dedicated to the maintenance and renovation of the
existing built housing stock. While most buildings, homes
and the infrastructures required to support them are “ex-
isting”, and define Spain’s urban character, the buildings

sector‘s focus on renovation has been marginal to date.

Spain’s buildings sector also developed through the ex-
ploitation of the environment, leading to its progressive
degradation and the destruction of its biophysical ma-
trix, and the extraction of non-renewable resources with
increasing disposals of waste. In Spain’s particular case,
urban land now accounts for 14% of the land-mass™ -
equivalent to half of the surface that is not occupied by
agriculture, forestry or nature- and the expansion of cit-
ies, and the spread of second homes, often takes place on
surfaces of valuable agricultural or natural land as illus-

trated in the chart on p. 19.

19 Ministerio de la Vivienda Espafia. (2010). Informe sobre la situ-
acién del sector de la vivienda en Esparia

20  Consejo Construccion Verde Espafia, Asociacion Sostenebilidad
y Arquitectura , Centro Complutence de Estudios e Informacion
Ambiental, & Fudacién Caja Madrid. (Eds.). (2010). Cambio
Global Espafia 2020/50 Sector Edificacién
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The building sector also evolved to respond to society’s
demand for greater “quality”, resulting in the utilization
of more complex technologies and components, whose
manufacturing is responsible for increasing environmen-
tal impacts, and an increase in the direct requirement for
buildings materials, which now exceeds 2 metric tonnes
per m2 of construction®'. Before the crisis, around 24%2
of the total raw materials required by the Spanish society
were allocated to the construction sector alone, which ev-
ery year generated half a ton of waste per capita®. Both
raw material production and waste disposal are respon-

sible for substantial territorial impacts.

At its peak, in 2006, the production of materials needed
to meet the demand of the buildings sector generated
emissions of over 60 million tons of CO2e*. Although
some construction materials were imported, and others
produced domestically were exported, the buildings sec-
tor in 2006 was responsible for 14% of Spain’s per capita
greenhouse gas emissions (about 1.3 tonnes of CO2e per

person).

However, the “in use” carbon footprint of existing build-
ings, through their energy use, dwarfs even peak emis-
sions from Spain’s construction boom: GHG emissions
from energy use in Spanish buildings accounted for about
90 million tons of CO2% in 2006 - around two tonnes of
CO2 per capita - which represented around one fifth of
the emissions of the national economy, calculated accord-
ing to the Kyoto Protocol. At a national level, 65% of
buildings’ energy use is in the residential sector and 35%
for non-residential buildings® (i.e. offices and commer-
cial not including industrial buildings). Given the greater
weighting of residential and the greater regulatory bar-
riers to energy efficiency in private homes, this study will

focus on that segment.

The energy needs of the buildings sector have increased
over recent years mainly due to an increased number
of Spanish buildings - as a more significant driver than
building energy intensity. However, part of the energy
increase can be attributed to a change in the usage pat-
terns of buildings and the need for more equipment and

appliances to support the activities they contain: between

21 Ibid
22 Ibid
23 Ibid

24 Cuchi, A., & Pages, A. (2007). Ministerio de Vivienda Espafia:
Sobre una estrategia para dirigir al sector de la edificacién hacia la
eficiencia en la emisién de gases de efecto invernadero (GEI)

25 Ibid

26  European Commission Energy. (2011). Statistics
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1990 and 2004 energy use in Spanish buildings increased
by 56% per capita (with only a 12% increase in Europe
over the same period) and a 38% increase in energy use
per household®.

Perhaps unsurprisingly, Spain’s buildings sector (as the key
provider of socially required habitability) was responsible
for around one third of national greenhouse gas emissions
until 2008%, including energy used in the building stock
and the entire supply chain for their construction. In
conclusion, the buildings sector is critical to the Spanish
economy, and is a significant source of national emissions,
both these factors make it central to Spain’s transition to a
low carbon economy and make the rapid reconfiguration
of this sector and its approach a top national priority.

BUILDINGS SECTOR:
A FRAMEWORK FOR
CHANGE IN SPAIN

At present the buildings sector in Spain is in a deep crisis.
Over the past four years the production of its main prod-
uct — residential buildings - has declined some 90%%, a
victim of local overheating and the world’s financial cri-
sis. Easy credit and access to capital combined to create
the Spanish property boom, and now the sector is in a dif-
ficult situation: There is an overhang of 700,000 new un-
sold homes in the market and many Spanish households
are finding it hard to make their mortgage repayments on
a debt which, in many cases exceeds, the market value of
the home. In addition, the falling value of the built hous-
ing stock - which is has not yet stabilized —adds questions
around the solvency of Spain’s financial institutions, its
households and consequently the country itself.

After a decade of rapid growth, the loss of more than one
million direct jobs™, the destruction of its productive fab-
ric, as well as the repercussions on its supply chain in local
industries, are the testimony and direct damage caused by
a buildings production sector at a standstill and a Span-
ish economy built on and now constrained by credit. For
exactly these reasons, GTR believes that, under a clear

27  Consejo Construccion Verde Espafia, Asociacion Sostenebilidad
y Arquitectura , Centro Complutence de Estudios e Informacion
Ambiental, & Fudacién Caja Madrid. (Eds.). (2010). Cambio
Global Espafia 2020/50 Sector Edificacién

28  Cuchi, A., & Pages, A. (2007). Ministerio de Vivienda Espafia:
Sobre una estrategia para dirigir al sector de la edificacién hacia la
eficiencia en la emisién de gases de efecto invernadero (GEL)

29 Ibid

30 Ibid

new and sustainable mandate, the buildings sector stands
as a key component to help Spain forge a way out of the

current crisis.

Finished housing projections - Quarterly data
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Source: Servicio de Estudios Econémicos BBVA. (2008).
Proyecciones de vivienda terminada [Chart].
En BBVA, Situacion Inmobiliaria Diciembre 2008.

According to the Spanish government’s Statistics Office
(INE) there will only be marginal population growth of
one million residents in Spain between 2010 and 2020 and
after that a stabilization through to 2050. Spain’s “baby
boom” which began to unfold 30 years ago, in the second
half of the 1970s, is over and the base of the population
has already begun to reduce in size. The current build-
ings sector crisis coincides with a young-adult segment of
the population (“first time home buyers”) which is much
smaller than before. For the first time in a century and a
half, the demand for new housing is not set to increase in
the long term, but rather reduce until the crisis subsides
and potentially only stabilize in coming decades.

Only an unlikely revival in the demand for secondary
homes, and a continued reduction in the number of peo-
ple per household towards that of surrounding European
Member States, can mitigate the general downward trend
for housing but even this will not be able to invert it. The
buildings sector crisis 1s fundamental and driven by the
change in demand patterns for the good it currently pro-
duces.

Solid cultural trends, which have also historically sup-

ported the sector, such as families using the purchase of a
home to save, also face a crisis: The collapse of the myth

21
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of the “safe investment” in housing, with the specter of
an unpayable credit, has changed these trends, diverting
household incomes into other investment areas, and has

led to turmoil in the real estate sector.

For all these reasons, the ‘resurrection’ of Spain’s build-
ings sector is difficult yet highly desirable, but it would
also require a genuine reorganization of the sectors struc-
ture and resources: Despite the recent technological
changes incentivized by the implementation of the new
Spanish Technical Buildings’ Codes (“CTE”) and other
new environmental regulations transposed by Huropean
Directives, Spain’s buildings sector is far from being able
to cope with the demands of the immediate future —such
as the production of buildings of nearly zero carbon op-
erational use by the end of this decade. Spain needs a
New Buildings Sector capable of operating in the context
of a green, low carbon and sustainable economy where
urbanization and the construction of buildings fall under

increasing environmental scrutiny.

Yet even if this conversion were to take place, and new
buildings were all to be carbon neutral, the existing hous-
ing stock would still remain a potent and significant
source of carbon dioxide emissions. In a carbon con-
strained world, this will reduce the competitiveness of the
Spanish economy by removing the emissions produced by
energy use in housing which would otherwise be available

for more productive areas of the national economy.

As well signaled in the reports of the Intergovernmental
Panel on Climate Change (IPCC)*, energy savings and
efficiency in buildings are some of the most important
short and long term sources for cost effective emissions
reductions, and within the buildings category, the energy
efficiency of housing stands as the most important sav-
ings area by volume of emissions. Moreover, these emis-
sions reductions come at a low cost and as a consequence
open the clear opportunity to the New Buildings Sector to

transform existing housing.

The transformation of the existing housing stock, as in-
tegral part of a shift towards a low carbon and sustain-
able economy, will not just deliver environmental benefits
but also improve the quality of the housing stock and its
ability to respond to the habitability demands of Spanish
society. The maintenance and upgrade of existing homes

is a viable and efficient economic activity, and therefore

31 IPCC. (2007). An Assessment of the Intergovernmental Panel on
Climate Change
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allowing its key drivers to be riddled with complexity for
homeowners, poorly supported by policies and poorly fi-
nanced using business models of the past is simply not

an option.

Three structural features of Spain’s buildings sector con-
tinue to seriously impede the development of new and
more sustainable conservation and renovation activities:
Small-holder landlords, a rental market that until rela-
tively recently promoted apathy in the conservation of
buildings and the systematic support -public and private-
for new construction as the solution to Spain’s housing

problems.

Housing is a basic social good, to which access is consid-
ered a right by the Spanish Constitution, and is an issue
which concerns all citizens. Reduced or restricted access
to housing impacts both new housing demand and soci-
ety’s living trends. Despite the boom in residential house
production before the crisis, the sector was still unable to
deliver full access to housing for disadvantaged parts of
society, notwithstanding the production of housing that
was never occupied. This also reveals the partial failure
of public market incentives to well direct the sector’s ba-
sic social function and which helped turn housing into a

financial investment rather than a social good.

This situation often forced those who wanted to “build
a home” into direct competition with those seeking “an
advantageous investment”, which tended to restrict access
to housing for those with lower economic means —such as
the young or newcomers- and added risks of exclusion for
other sectors of the population -such as the elderly- who
are in a precarious housing situation due to the housing
tenure laws and the potential for the speculative conver-

sion of land they occupy.

Spain’s buildings sector cannot, and should not, be rebuilt
along the same lines as the past. The New Buildings Sec-
tor (“NBS”) should be seen as the sector that creates and
maintains the habitat and habitability which society re-
quires as well as becoming the instrument through which
Spain’s global competitiveness can improve and its econo-

my can reduce its environmental footprint.

This report choses to focus on residential housing because
of its magnitude (in share of national GDP and emis-

sions) and its direct impact on the lives of Spain’s popula-
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tion and the consequent and necessary transformation of
the part of the new buildings sector devoted to housing
because of its uniquely important role in the transition to
a low carbon economy.

The New Housing Sector (“NHS”) shall from its very in-
ception have a set of guiding principles which will shape
its evolution. These principles are:

*  To provide accessible housing of adequate quality
to Spain’s residents: A service that ensures all resi-
dents can attain a socially acceptable level of habit-
ability, maintained and renewed according to the
changing demands of society.

¢ To generate viable and sustainable economic ac-
tivity (public and private) capable of creating
jobs: The New Housing Sector can continue as one
of Spain’s determinant economic sectors, aspiring
to similar importance to that which the traditional
buildings sector represented historically. The NHS
will be a source of sustainable, long-term jobs de-
livering sustainable demand to its supply-chain of
industrial goods and services, which will, in turn,
foster new technology development and require an
environmentally sustainable economy.

*  To deliver a significant reduction of its environ-
mental footprint while preserving and increas-
ing territorial bio-capacity: The environmental
resource efficiency of the NHS is key, not only as a
mandatory requirement but as a decisive vector in its
direction and development, as a tool that will keep
Spain efficient and allow the mobilization of resourc-
es activated by emissions reductions and the energy
savings from renovation in the most effective man-
ner.

The transformation of the existing buildings sector into
the NHS will require the progressive conversion of: The
sector’s agents, responsibilities and technological capa-
bilities; its activities related to the management, mainte-
nance and use of housing; and its policymakers’” approach
to the promotion of renovation of existing buildings over
new housing.

A New Housing Sector can be promptly proposed and it
can already take its first steps to define early interven-
tions to offer itself as a realistic and workable alternative
to the “hope of rebirth” of the traditional buildings or
construction sector, which operated in a manner which is
no longer beneficial for the future of the country. The
following chapters of this report outline what these first
steps are and what kind of policy approach can deliver a

robust and successful New Housing Sector.
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1.3

The redesign of Spain’s housing sector, from being an in-
strument of home production into being a sector dedicat-
ed to creating and maintaining a necessary social habitat
in an environmentally and resource efficient manner, will
require a pragmatic and practical approach to the sector
with sufficient and acceptable indicators defined to mea-

sure its progress.

To provide this perspective, GTR approaches the defini-
tion of Spain’s Housing Sector using three key vectors:
The Physical (“bricks and mortar”), the Occupants and
the Resources required by those occupants. Not only do
the sources of this information vary in precision and qual-
ity they do not necessarily correlate and, in fact, nor do
the policy departments, instruments nor drivers which act
upon them:

*  The Built Housing Stock: This includes the physical
buildings, the actual conditions of those buildings,
their common traits, their technical systems, their
age, their geographical distribution and their urban
organization etc;

e The Occupation of the Housing Stock: Occupation
is defined as the distribution of the resident popu-
lation within the built housing stock, a distribution
which represents the will and the capacity of fami-
lies and individuals to organize themselves in homes,
each according to their possibilities and competing
with other households;

*  The Resources Used to Attain Habitability: These
include economic resources and environmental re-
sources, and considers the economic activity created by
the occupation and management of this housing stock
as well as the modification and renovation required to
deliver adequate levels of comfort to occupants.

In 2011, Spain has an estimated 10.2 million buildings®,
of which nearly 9.5 million are residential in character
and contain 25 million homes. These homes occupy ap-
proximately 2,300 million square meters® of floor space.

32 January 1, 2011 Estimate. INE. (2001). Population and Housing
Census 2001; Ministerio de Fomento Espafia. (2009) Construccién
de Edificios 2004 - 2008: Licencias Municipales de Obra

33  BarcelonaTech (UPC) data extracted from Ministerio de Fornento,
INE’s Population and Housing Census 2001, and Colegios de

Aparejadores and Arquitectos Técnicos

The age of this housing stock, its urban or rural distribu-
tion, its typological characteristics and its state of conser-
vation are essential information which allows us to iden-
tify and prioritize the most effective and efficient ways
to improve it and the full data-sets used by GTR for this
report can be found in the Appendices.

There are 8.5 million residential buildings among those
constructed before 2001, which contain around 21 mil-
lion homes in total of which 14.5 million are primary
residences with certain common characteristics which are

key to our analysis:

1. “Older Buildings”: Over 60% were built prior to
1980%", before the advent of any technical buildings
standards or codes designed to regulate the quality of
buildings built in Spain. Specifically, 60% of these
buildings were built before the enactment of the first
laws to include buildings insulation requirements,
which while published in the mid 1970’s took some
time to propagate through the whole buildings sec-
tor. Among these pre-1980 homes: 15% of buildings
were built before 1900, 41% between 1900-1960 and
44% from 1960-1980 (9%, 32% and 59% of house-
holds, respectively)®. The buildings between thirty
and fifty years of age have a special significance
within the housing stock as, in addition to their con-
servation and service status, more than 1.2 million
of these primary homes have deficiencies and there
are interesting possibilities for the upgrade their vital
technical systems.

2. “Rural Dwellings”: Nearly half of the build-
ings registered in the 2001 census, or over 40%
of these households, are located in rural areas in
population centers of less than 10.000 inhabitants.
Interestingly, aside from a wide territorial dispersion,
90% of these rural residential buildings have 1 to 3
floors, which is over 45% of all homes constructed
before 2001.

3. “Home Concentration”: There are high house-

hold concentrations in housing blocks each with 5

or more housing units in: Over half of the housing

36

units® of the housing stock are concentrated in less

34 INE.(2001). Population and Housing Census 2001. All subsequent
data relating to this sub-section is extracted from the same source,
unless otherwise indicated

35  Consejo Construccion Verde Espafia, Asociacién Sostenebilidad
y Arquitectura , Centro Complutence de Estudios e Informacion
Ambiental, & Fudacién Caja Madrid. (Eds.). (2010). Cambio
Global Espafia 2020/50 Sector Edificacién

36 Own Estimation. Sources: INE. (2001). Population and Housing
Census 2001; Ministerio de Fomento Espafia. (2009). Construccién
de Edificios 2004 - 2008: Licencias Municipales de Obra
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than 10% of the physical buildings each with 5 or
more units in. This underlines the two key charac-
teristics which define Spanish homes : Their disper-
sion or the shared community buildings which polar-
ize the sector and require well planned intervention.

. Isolated Single Adjacent Single Collective (Block)
family Housing Unit family Housing Unit
51 RO,
S 61,4%
76,8%
33,9%
! 27,0%
_ 16,2% _
Before 1945 1945-1980 1981-2008
Source: INE (2001). Distribucion de viviendas por edad y tipo de edificio
[Cuadro]. En Martin, C. (Ed.). Potencial de ahorro energético y de
reduccién de emisiones de CO2 del parque residencial existente en 2020

WWTF Diciembre de 2010.

In addition to the above, geographic location plays key
role determining energy demand and the habitability of
Spanish buildings and it is the local Autonomous Region-
al Government which holds the administrative powers
over housing (a key State actor in housing alongside the
central administration). Typological profiles also differ
dramatically between communities: For example, single
family buildings are predominant in Andalucia, while
multi-family buildings are predominant in Madrid.

HOUSING STOCK OCCUPANCY

Occupancy characteristics determine the aptness of the
housing stock to deliver the social habitat and living con-
ditions that the population demands. Occupancy is also a
key driver of the quantity of resources needed to provide
these conditions. On January 1% 2011, Spanish homes
housed 47 million people with the following key charac-

teristics:

* In 2008 primary residences accounted for 65% of
the built housing stock. Around 25% are second-
ary homes and unoccupied housing units accounted
for some 10%">".

homes and empty housing units has experienced

Both the percentage of secondary

37  Consejo Construccién Verde Espafia, Asociacién Sostenebilidad
y Arquitectura , Centro Complutence de Estudios e Informacion
Ambiental, & Fudacién Caja Madrid. (Eds.). (2010). Cambio
Global Espafia 2020/50 Sector Edificacién
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steady growth despite the increasing Spanish resi-
dent population, while the number of people per
household has decreased from 3.36 in 1991 to 2.90 in
2001%. This number was estimated at 2.81 inhabit-
ants in 2008, closer to the European average of 2.65
people per household®. In 2001, primary residences
with households of 1 or 2 members represented 45%
of the housing stock and 42% of its total useful liv-
ing area®'.

* In 2009 owner-occupied property accounted for
82% of Spain’s primary housing, and renting only
accounted for 12% of the housing stock. This is a
key Spanish characteristic which is both a break from
the very distant past and quite different from many
of its European neighbours. The evolution of home
occupation shows a long-term convergence towards
home-ownership models similar to those of other
neighbouring countries (i.e. more rentals and lower
owner-occupier), but also underscores the role of the
home as principal household investment as aside from
a simple delivery of socially necessary living space.

* Nearly 30% of homes are “over occupied” or oc-
cupied at “below capacity”. Overcrowding is de-
fined by law as when the space or housing services are
less than socially recognized norms for its occupants;

2

however occupation at “below capacity” is socially
accepted, even aspirational and normatively unregu-
lated. Overcrowding (found in less than 1% of the
housing stock) implies a lack of acceptable housing
conditions; yet occupation at “below capacity” (found
in 27% of the primary housing units with a space /
occupants ratio of over 3x the average of habitabil-
ity standards) could be linked to inefficiencies in re-
source usage and certainly can provide an indication
of where potential savings could be made. Both situ-
ations are important to note and can be addressed in
different ways in the context of the NHS.

Interestingly, the overall reduction in Spanish household
size and the increased incidence of housing stock occupied
at “below capacity”, which are changes outpacing even
population growth, are both social features facilitated by
the housing boom and that have also been supported the
“home as financial investment” trends in recent years.
Notably public policy has been a facilitator of these trends
and supported home ownership as well as housing access
as a basic public good.

38  Ibid
39 Ibid
40 Ibid

41 INE. (2001). Population and Housing Census 2001
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RESOURCES US
HABITABILITY

To deliver adequate living conditions, occupants clearly
require additional resources aside from the simple hous-
ing shell. Actual levels of comfort are determined by the
needs of each occupant, and what they can afford, and
the technology and equipment required to deliver home
functionality as well as electrical power, gas, water and

sewage systems.

While the traditional buildings sector in 2005 represented
10% of Spanish GDP, 5.7% of employment (more than
double the European average), the proportion of household
income spent on housing and to provide adequate comfort
in Spanish homes is surprisingly low: In 2009%, 29% of
total family income was spent on housing (some Euro 150
billion annually) and of that amount only 10% was spent
on the energy needed to provide habitability and use.

Around 50% of household energy use is required to heat
or provide air conditioning to homes (some 95,000 GWh/
year)®”. This should be considered in the context of the
existing air-conditioning/ heating systems available in
Spanish homes: In 2001 half of Spain’s primary homes
did not have any permanently installed heating systems
and some 15% of households did not heat their primary
homes at all. In addition, around 46% of Spanish house-
holds use electricity for energy to heat their homes (as op-
posed to gas, fuel oil or biomass). The emissions of CO2
attributable to heating systems found in primary hous-
ing units and air conditioning were 16.5 million* tons of

CO2/ year.
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Source: IDAE, (2011). Previsién de la evolucion de la clase
energética en los edificios considerada en el plan [Cuadro]. En
Ministerio de Industria, Turismo y Comercio Espaia, Plan de
Accién de Ahorro y Eficiencia Fnergética 2011-2020

42 INE. (2011). Household Budget Survey: Base 2006

43 BarcelonaTech (UPC) data extracted from IDEA and Eurostat:
Energy Statistics. European Comission

44 INE. (2011). Household Budget Survey: Base 2006

With comfort levels held constant at 2007 levels, the reno-
vation of all Spanish housing stock to level of the require-
ments of Spain’s 2006 Technical Buildings Code (CTE)
currently active for new build housing would result in a
30%* reduction in household energy consumption and
annual cost savings of around Euro 5 billion.

Furthermore, the capacity for improvements in energy
efficiency of Spain’s housing stock through demand man-
agement and the increased insulation and efficiency of air
conditioning / heating installations is considerable: Over
90%* or Spain’s residential homes are Efficiency grades
G, F and E as shown in the exhibit.

Information and awareness campaigns will continue to
play an important role to combat the opposite trends in
increasing resident comfort with a greater demand for re-
frigeration; however a new energy pricing policy linking
efficiency with energy costs is a critical step to improve
householder motivations to renovate their homes.

As further evidence of the need for home energy reno-
vation, in 2009, 6% of the population* did not consider
the winter thermal comfort of their home as adequate.
This is a key indicator to consider when identifying the
“energy poor” and even more relevant during periods of
economic crisis. A new sector can work to prioritize the
delivery of minimum adequate habitability standards,
and in turn avoid an increased incidence of ‘energy pov-
erty’ (the absence of minimum conditions of comfort in
the home to ensure the health of its residents).

100
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Hot water
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Source: IDAE. (2011). Distribucién del consumo energia
final Sector Edificios DOMESTICO (2010) [Cuadro]. En
Ministerio de Industria, Turismo y Comercio Espaiia, Plan
tficiencia Energética 2011-2020.

de Accién de Ahorro y

45 Own elaboration based on sources: IDAE. (2011). Cédigo Técnico
de la Edificacién; Martin, C. (Ed.). (2010). Potential Energy
Savings and CO2 Emissions Reduction from Spain’s existing resi-
dential buildings in 2020. WWF Spain

46 IDEA. (2011). En Ministerio de Industria, Turismo y Comercio
Espafia: Plan de Accién de Ahorro iy Eficiencia Energética 2011-
2020

47 INE. (2011). Living Conditions Survey
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2. THE GTR AcTtiON
PLAN FOR THE LLAUNCH
orF A NEw HoOUSING
SECTOR IN SPAIN

2.1 THE NEED FOR SPAIN’S
NEW HOUSING SECTOR

The current buildings sector in Spain is a producer of res-
idential buildings which has been primarily driven by the
expansion of the residential housing stock. This existing
buildings sector had expanded to satisfy an ever increasing
demand for housing in new household structures (closer
to those of neighbouring European countries) that have
emerged in Spanish society. The result is that recently this
buildings sector allocated over a third of its production to
the construction of second homes and over 700,000* cur-

rently empty housing units.

Spain’s public administration has promoted just public
policies to support access to housing for the underprivi-

9 % M Total

8 Services
W Industry

M Construction

98 99 01 02 05 04 05 06 07 08 09 10

leged. Yet even these social policies have included market
oriented and stimulative measures whose outcomes have
been to push the buildings sector to simply produce for
its key role in creating jobs, absorbing labour and driving
a long and local supply chain as a key component of the
Spanish economy.

The existing buildings sector’s overall organization ne-
glects the urban environment which is produces. The
roles and responsibilities of its agents, its business models,
its technical and quality regulations, the construction pro-
cedures and materials, its financing and its legal frame-
works (primarily designed to deploy structures in green
or brown field sites) produce new homes and they must
all change. A very quick analysis of the decision mak-
ers, market structures and required legal frameworks for
Spanish building renovation reveals a distinct difference
in agent, responsibilities and focus from the traditional
construction sector. This new sector requires different
technical solutions, regulatory requirements and business
models from the past.

While the process of deep building renovation or reha-
bilitation mimics the key steps involved in the construc-
tion of a building the providers of these services are pres-
ently of varied quality and poorly organized. The lack
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Source: INE, & Banco de Espafia. (2011). Impactos de la Inversién en Vivienda sobre las Ramas de Actividad (En la Produccion y el Empleo)
[Cuadro]. En Maza, L. A., y Pefialoza, J. M. (2011). Banco de Espafia: La Situacién Actual del Ajuste de la Inversién Residencial en Espafia.

48  Europapress (2011, Septiembre 14). Fornento viaja a Alemania con

inmobiliarias y bancos para tratar de reductr el ‘stock’ de viviendas

of an efficient and independent sector dedicated to the
renovation, refurbishment and performance manage-
ment of buildings in Spain has resulted in the fragmen-
tation and separation of the basic maintenance facilities
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(such as cleaning, security, minor works and the mainte-
nance of systems and machines) from space and energy
management. These disparate activities are deregulated
and governed independently without a sectoral purpose,
which has allowed the current buildings sector to ignore
the long-term impacts of the output of its core business,
(i.e. the affordable and sustainable habitability of existing
buildings).

Finally, the key regulatory policy defining quality stan-
dards for the buildings sector were designed, implement-
ed and directed towards the production of new homes
and overlook existing housing stock conditions. The 2006
Technical Buildings Code (“CTE”) defines the technical
features required for Spanish buildings and was exclu-
sively drafted for the construction of new buildings, and
for major rehabilitation works. The CTE is an inappropri-
ate tool from which to build a New Housing Sector as it
is insufficient and does not create the conditions for the
renovation of the existing housing stock. Even standard
rehabilitation activities require parties to rework an ap-
propriate approach to determine that activity alone. The
critical issue will be to produce a flexible buildings code
that can be practically applied to the renovation of exist-
ing buildings and which does not require an overly rigid

and formalistic “construction style” procedure but that
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ensures the quality of the intervention for all building
residents.

NECESSARY POLICIES OF THE NEW
HOUSING SECTOR IN SPAIN

The three principles which GTR proposes for Spain’s New
Housing Sector (“NHS”) entail a radical redesign of the
objectives, organization and structure of the existing hous-
ing sector. This redesign should be done in conjunction
with a new productive business model which will convert

and reconfigure the sector and its logistical chain.

The change can begin when the NHS replaces the exist-
ing buildings sector as the renovation or rehabilitation of
an existing building becomes the major sector activity and
an improved economic and sustainable habitat as the new
finished product of this new sector. The intervention of
the NHS occurs not only at the level of the physical hous-
ing stock, but around the interaction of its occupants with
the physical building and also on the resources used by
these occupants to acquire the quality of habitability they
desire. The potential for resource efficiency and relative
degree of ambition of the current buildings codes are il-
lustrated below for different regions of Spain:

B Current consumption
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Source: Ministerio de Industria, Turismo y Comercio Espafia. (2011). Consumo por m” del parque de edificios en Espafia [Cuadro].
Plan de Plan de Accién de Ahorro y Eficiencia Energética 2011-2020 Presentacién Powerpoint.
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The ambition of the NHS can reach up to the level of
medium-term urban scale intervention but also must
address changes in both tenant-landlord regulation and,
more broadly, the sustainable regulation of project man-
agement and results orientation for new deliverables in
the context of an existing home. This likely means the
involvement of new participants in the NHS —public sec-
tor entities with new roles, homeowners, tenants, resident
communities and building managers- and to align them
with a set of new responsibilities implied by the NHS
In addition, the NHS will need to include

resource operators which produce and monitor habitabil-

principles.

ity. Many of these resource operators will come from the
traditional construction sector —who have a clear role for
scale projects and infrastructure issues in the NHS (such
as the renovation and rehabilitation of large project and
their respective impacts on water supplies, energy, com-
munications, sanitation, etc.) - yet their activities will be
increasingly focused on the generation of efficient livabil-
ity and reduced environmental impacts, while maintain-
ing the required habitability.

New areas of activity, new actors and new responsibilities
require new management and regulatory frameworks to
regulate their actions and to define and ensure the quality
of their performance. The NHS requires the creation of a
new institutional, legal and financial framework which it
will need to accomplish its purpose. The NHS also needs
to configure a new business model to ensure that its prin-
cipal activities, the renovation and refurbishment of ex-
isting buildings, are economically viable and sustainable.
The NHS regulatory frameworks and its new business
models can be derived from the existing structures and
resources of the traditional buildings sector but will also
need to integrate new areas and incorporate best practice
from countries in Europe already ahead of Spain in the
development of their own renovation sector.

To achieve this a set of transitional goals can be establis-
hed to allow for the reconfiguration of the resources in
the existing buildings sector to adapt to the objectives of
the NHS in an efficient and timely manner, together with
the appropriate funds to support this conversion. The en-
tities forming the NHS and their respective agents need
to agree an Action Plan which channels combined re-
sources together to identify detailed changes to the regu-
latory framework and ensure that the sector is viable and
sustainable. Finally, there need to be defined a set of key
quantitative sectoral indicators which can be measured
and monitored to ensure the NHS meets its new goals.

Spain’s NHS is designed to deliver home improvements
through renovation and refurbishment in an economical-
ly and environmentally manner and inline with Europe’s
targets. The three guiding objectives which GTR believes
will deliver these results for the NHS are:

1. Focus on the efficient use of resources: Until re-
cently, resource and energy efficiency has not been an
important factor for the buildings sector. Resource
consumption by Spanish households has increased
unabated in parallel with the needs of society to at-
tain ever higher levels of comfort and home appli-
ance functionality. For the NHS, it is essential to
increase the resource efficiency of homes through
productive investments to improve buildings’ energy
efficiency and reduce their environmental impacts.
Saving energy and emissions is a direct source of
value to households over time and the NHS needs to
help decision makers take sound long-term economic
decisions as well as improve short-term usage pat-

terns and behaviour.

2. Improve the habitability and technical facili-

ties of buildings. Spanish society’s demands on
housing have evolved towards a socially recognized
habitability standard® which requires the built
housing stock to adapt its facilities to those stan-

dards.

increasingly includes access to health, education,

Today’s socially acceptable quality of life

culture, sports, leisure etc. which are not a part of
the home but its surroundings. Certain urban mod-
els which provide access to these services do so in
an energy intensive and enviornmentally impactful
manner. The NHS needs to contemplate the social,
energy and environmental impacts of the home’s
habitat also at a neighbourhood and urban level.

Yet a material segment of Spain’s housing stock has
either partially or entirely lost its original function
(i.e. has a different use or lies derelict). This function-
al loss has lead to an increased decay of the physical
structure where buildings have not been maintained
properly, nor refurbished nor replaced and have aged
and deteriorated. Finally, there is a small segment of
Spain’s housing stock that lack a set of fundamental
facilities which ensure its basic habitability, and this
must be addressed.

Jonstitution: article 47 —

49  Spanish Government (1978), Spanish
Rught to Housing
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3. Improving affordable access to housing. This is
defined as the ability for households to have a de-
cent and adequate housing unit. The permanent

inability of certain segments of society (notwith-

standing a socially recognized right) to access hous-
ing has negative impacts on society. Not only does
this represent Spain’s failure to comply with a con-
stitutional right, and the additional failure of the
public sector to deliver it, it also entails a series of
public and private sector costs which need to be more
transparently and clearly articulated to allow parties
to come together and resolve the issue and increase
housing affordability. This issue can be assessed from
new perspectives, such as the pricing of the risk of
loss of housing for households, and is now uniquely
important because of the economic crisis in Spain,
with its high unemployment rates and with many
households struggling to meet their housing costs.

From this perspective, the concept of urban vulner-
ability, understood as fragility in situations of pres-
sure or change, helps characterize the social content
of the housing stock for two reasons: firstly, because
it applies to whole neighbourhoods and their urban
structure; and secondly, as it helps channel resources
for large scale renovations of whole neighbourhood
areas which can connect the physical deficiencies of
the residential homes with the community’s social
needs and demographic characteristics.

SOURCES OF FINANCE FOR HOME
RENOVATION

Investment capital for Spain’s home renovation will come
from just six possible sources: Government, Building
Owner, Building Occupier, Bank, Renovation Contractor™
and/or Energy Supplier. The amount of capital that is
made available by each of these sources for buildings ren-
ovation depends upon three factors: 1) the source’s access
to and cost of funds; 2) its perception of the risk/ return
characteristics of the renovation investment; and 3) other
competing investment priorities. Hach potential suppli-
er of investment capital perceives different value in the
renovation, for example: Government perceives the value
of greater employment, lower social security payments,
higher tax receipts, reduced national energy imports and

lower national CO2 emissions (a significant series of ben-

50  Renovation Contractor includes Construction Companies,
Retrofitters and ESCOs (whose contract terms are linked

to subsequent energy performance)
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efits); however, the energy cost savings resulting from the
refurbishment are only perceived by the Building Occu-
pier and any value enhancement (in case of sale) of the
property, due to improvements in quality and habitabil-
ity, are only valued by the Building’s Owner (who may or
may not be the same as its Occupier).

In the absence of further enabling legislation in Spain,
today’s process by which banks, electrical utilities, home
renovation contractors (as integral part of the NHS) and
ESCOs can deploy their capital into individual retrofit
projects in Spain is relatively complex and risky. This
is made more difficult by the fact that home occupants,
small ESCOs and other SMEs have higher financing costs
and shorter term access to funds, when compared with
large electrical companies and banks. This restricts the
length of the payback periods over which time home oc-
cupants and SMEs can fund savings from their home ren-
ovation activities and as individuals or small enterprises
they also find it hard to aggregate solutions and to reduce
the transaction costs (and complexity) among the many
components of a renovation or renovations required.

In simple terms, the total national budget for the home
renovation sector in Spain is the sum of the annual
amounts of investment capital made available from our
six identified sources and as described in the following
chart:

Total National Renovation Budget = Present Value of
(Energy Savings and CO2 Value) + Perceived Value of

Improvements

l
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This illustration leads to the following observations for
the financial success of the NHS:
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Maximize the national renovation budget: If the
Government wishes to maximise the job creation
and fiscal, social and environmental impacts inher-
ent in a national refurbishment plan then it needs
to maximise the total amount of investment capital
made available for renovation and rehabilitation (in-
cluding both public and private investments). This
means modifying existing legislation to make private
investments in buildings renovation and refurbish-
ment easier and the use of new policy tools (such as
white certificate programmes, fiscal benefits or “on
bill” finance) to ensure the engagement and focus of
powerful players such as Utilities, Banks and Con-
struction firms.

Place a tangible value on CO2 reductions: A con-
crete and tangible value must be placed upon the CO2
emissions savings resulting from renovation activities
otherwise that segment of value and therefore private
investment capital will not be made available. This
can be achieved through the placement of a regula-
tory obligation on home energy suppliers or through

the direct provision of tradable certificates to the en-
tity which funds the renovation, clearly subject to its
correct performance.

3. Reduce the risk assigned to investment returns in
energy efficiency renovations: The discount rate
used by third parties to evaluate the present value of
the future energy savings resulting from home reno-
vations (creating the amount of capital they are will-
ing to invest) must be as low as possible. This means
that the funder’s assessment of the risk associated
with the production of real energy savings needs to
be as low as possible. The funder’s cost of capital and
cost effective access to long-term debt also underlies
the formation of this discount rate.

Various design features® of renovation and refurbishment
policies and market structure can significantly impact the
risk perceptions of investors regarding individual refur-
bishments such as: Standardized approach based around
known retrofit components and standard documentation,

renovation sector maturity, experience and economies of

Projections of Natural Gas Prices in Spain in 2010 Constant Euros (Euro per MWh)
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[Cuadro]. En Ministerio de Industria, Turismo y Comercio I

ispana, Plan de Accion Nacional de Energias Renovables de Espafia (PANER) 2011-2020.

51  Climate Strategy & Partners. (2010). Financing Energy
Efficiency Building Retrofits: International Policy and
Business Model Review and Regulatory Alternatives for
Spain. Madrid, Spain: Managan, K. & Sweatman, P, R.
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scale, the existence or lack thereof of enabling Govern-
ment legislation (especially around community decision
making, fiscal incentives, rights to savings, standards and
“on bill” finance) and finally a clear consumer communi-
cation of the benefits of renovation through various com-
peting and trusted distribution channels (such as banks,
utilities, renovation contractors, retrofit providers and
other participants in the NHS).

Finally, the Building Occupant’s and retrofit funder’s ex-
pectation of future energy prices will significantly impact
their expected returns for home energy renovations and
their attractiveness. There are several convergent factors
which point to the likelihood of steeply rising consumer
energy prices in Spain in the coming years such as the
increased import costs for gas and oil and the reversal and
repayment of the electricity tariff deficit. These factors
together could deliver a 20-50% increase in core consum-

er energy prices over a 5 year time horizon™.

Recent analysis suggests that Member States can produc-
tively invest between 0.5-0.8% of their GDP per annum
in the refurbishment of existing buildings to meet the
2020 Energy Efficiency targets. With Spain’s GDP of over
Euro 1 trillion™, this suggests that the total size of the
refurbishment sector in Spain ought to be in the order
of Kuro 5-8 billion per annum. The structure of the sec-
tor and government policy should seek to maximise the
engagement of financing entities dedicated to energy ef-
ficiency and to guarantee investment returns. Given the
size of the potential market, its diversity (geographically
and in terms of segmentation) and the need to build a
new refurbishment sector, the engagement of policymak-
ers in sector design, public-private finance and facilitating
legislation is critical and urgent.

Finally financing alone, is not sufficient to drive the NHS
as there are numerous non-financial hurdles to renovation
which can only be removed or overcome with a strongly
supportive policy regime and communication plan.

52 Boston Consulting Group (2011). Evolucién Tecnolégica y
Prospectiva de Costes de las Energtas Renovables: Estudio Técnico
PER 2011-2020

53  Climate Strategy & Partners., & Eurima (2011). Financing
Mechanisms for Europe’s Buildings Renovation: An Assessment
and Structuring Recommendations for Funding European 2020
Retrofits Targets. Madrid, Spain: Sweatman, P, R.

54 The Economist. (2010). Pocket World in Figures 2011 Edition
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2.2

The creation of a New Housing Sector (“NHS” - Nue-
vo Sector de la Vivienda) requires an Action Plan ca-
pable of captivating sector participants, aligning their
interests while stimulating and keeping pace with the
ability of traditional players to realign their resources
to deliver Spain’s share of the European transforma-
tion to a low carbon economy. The GTR Action Plan
highlights areas for strategic and policy intervention, it
defines those necessary actions and the detailed policies
to enable it and it proposes a series of indicators through
which to track the sector’s development.

The GTR Action Plan’s recommended pathway requires
the transformation of the regulatory framework, policies
and financial approach to the sector as re-aligned to the
needs of the NHS. The Action Plan also prompts the de-
velopment of new activities and skills which support the
NHS and its goals. This plan is not supposed to precisely
determine the NHS, but be its point of departure from
the past and launch-pad to the future defining new roles,
agents and activities that are consistent with the follow-
ing guiding principles:

1. Delivery of an NHS oriented to the future, recover-
ing and empowering knowledge and productive capa-
bilities in a sustainable economy with long-term em-
ployment that is capable of delivering the country’s
economic and environmental targets in the context
of a sustainable European roadmap.

2. Being practical and pragmatic when drafting plans
that are consistent with the country’s long term objec-
tives giving priority to activities which are the most
productive, transformative and easiest to identify for
short-term execution.

3. Focusing first on areas that generate a tangible
value, such as energy efficiency and emissions reduc-
tions, which are sources of economic value that can
attract the required financing to kick-start this tran-
sition to a low carbon economy.

4. To avoid the negative impacts —environmental and
social- inherent in the traditional buildings sec-
tor, such as the systematic occupation of agricultural
land, speculation, the generation of direct or indirect
waste and the creation of unnecessary, locked-in en-
ergy demand.

5. Stimulate sector supply chains in the industrial and
service sectors delivering to the NHS, with attention
to their own low carbon transformation helping de-
liver a cleaner output with a lower greenhouse gas
and waste footprint and which prompts the use of

renewable materials to enhance Spain’s biophysical
production capacity.

6. Build on the knowledge and capabilities of the
current buildings sector to jumpstart the NHS and
take full advantage of its present resources and ex-
pertise.

7. Act in full awareness of the parallel needs of soci-
ety and address its recognized habitability needs and
move to reduce the risk of social exclusion.

GTR recognizes the value-streams and savings generated
through investment in energy efficiency, and appropriate-
ly compensated emissions reductions, as a way to stimu-
late investment and jumpstart the NHS. The regulatory,
legislative and technological changes required to ensure
the viability of these investments will open a path for the
sustainable transformation of the housing sector. This
section describes the roadmap by which, through viable
investments and a coherent action plan, the NHS can be
built and implemented.

In the context of the above guidelines, GTR has devel-
oped a methodology which segments and highlights ar-
eas for priority focus (subject to economic viability) and
intervention. Both the intervention scope and proposed
actions require the immediate enactment of normative,
legal, and financial policies which address current policy
and behavioural hurdles and that support the NHS’s long-
term sustainable future. Through this priority approach
the NHS will be better equipped and funded to deliver
Spain’s social priorities and the key elements required in
the context of a sustainable Europe.

The GTR methodology has four key steps:

1. Adequately segment® the existing housing stock to
provide visibility and adapt intervention resources to
the reality of Spain’s buildings, using the best avail-
able information. This requires the full cross refer-
encing of national housing information (such as the
2001 Census and National Statistics Office data) with
GTR’s own databases and energy information taken
from alternative sources (such as IDAE and MyTIC)
to obtain a useful level of granularity upon which to
build recommendations.

[6}
[&))

Numerous studies and interviews suggest that segmentation is a
fundamental precedent to a practical and actionable national plan,
as working with high-level averages and medians does not provide
significant insight to promote sufficient detail to be practical. GTR
notes that availability and quality of Spanish data is not ideal and
that the investment to improve data quality is paramount for the

sector.
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Determine “hot-spots” or quantitatively significant
groups of homes with homogeneous characteris-
tics. These “hot-spots” should include concentra-
tions of primary residences with a level of consistent
technical, administrative and economic procedures
which can guide the key elements of the design of a
national renovation action plan.

Undertake a detailed assessment of these “hot-
spots”, channeling primary segmentation data
through a series of filters (energy consumption,
building conditions, socio-economic status, geogra-
phy and financial capacity of the occupants) in or-
der to determine their habitability, energy, and social
characteristics; as well as their investment needs and
the possibilities for the amortization and repayment
of such investments.

Determine the relevant actions to include in an Ac-
tion Plan: This plan needs to first address the high
energy intensity regions of the “hot-spots” and then,
with economies of scale, learning and so on, address
the remaining homes as momentum and resources
have entered the sector.

¢ Population and Housing Census 2001
* Family Expenditure Survey

* National Statistics Office

* UPC and GTR Resources

SEGMENT

STRATEGY

Priorities
Options Menus
Tools

The proposed methodology is designed within the con-
straints of the currently available information sources. It
seeks to determine accessible priority areas for interven-
tion with sufficient critical mass, rather than generating
sets of data that specify the exact feasibility of each of
the individual interventions. GTR believes that this ap-
proach highlights the areas on which to focus resources
and implementation strategies and illustrates the indi-

vidual retrofitting action menus.

While the quality of the housing information in Spain
is lower than in many other European countries, GTR’s
procedures can be adjusted to provide useful insights by
cross-comparing three data sets: built housing stock, oc-

cupancy and resources employed.

The most complete data source on Spain’s housing sector
is the 2001 Population and Housing Census (updated by
the results of the next Census which will be published in
2012). In the decade separating the 2001 Census from to-
day, the building stock, the population and the required re-
sources for delivering required habitability have changed
a fair amount. While we cannot rule-out the eventual
need to intervene in homes built over the last 10 years
at some point in the future, we focus our segmentation
and methodology only on homes built before 2001. GTR
believes that the Action Plan will create a vibrant sector
with the internal creativity and critical mass to develop
tools and forms of intervention to address more recently

built buildings once the plan is underway.

There are, of course, recent studies which partially, and
incompletely, update the 2001 information® which have
allowed us to profile and cross check our analysis and
add depth and insight to our conclusions. Our analysis
of the more recent data does, however, allow us to con-
firm that nothing therein, if improved or better prepared,
nor among comparable European studies, causes GTR to
materially change its recommendations that the NHS can
start with pre-2001 homes, as we believe that many of the

most energy inefficient structures are among them.

SEGMENTATION OF THE HOUSING
SECTOR IN SPAIN

Spanish household survey data allows us to define four
characteristics for initial segmentation, as reasonable

guides of both the quality and efficiency of homes and

56 INE. (2011). Living Conditions Survey; INE. (2011). Household
Budget Survey; INE. (2011). European Union Household Panel
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their inherent management and intervention possibili-
ties:

1. Building’s Age: Spanish buildings built before 1960
have very different architectural and service char-
acteristics than those built afterwards. In addition,
while homes built after 1980 were required to use
some forms of thermal insulation, under mid-1970s
introduced buildings’ technical codes, these levels are
far from those which today we consider sufficient nor
optimal.

2. Building’s height: Census data permits home seg-
mentation within certain groupings of the number
of floors of a building and this allows for a better
appreciation of the construction systems used on fa-
cades and roves and their respective proportions com-
pared to their inhabited area. This has impacts on
both energy efficiency and the costs of intervention
in these homes.

3. Home Urban Surroundings: National statistics data

habitants), small or medium urban towns (between
10,000 and 100,000 inhabitants) or large cities (with
more than 100,000 inhabitants) and this in turn helps
determine the possible range of interventions as well
as helping describe the kinds of entities which may
intervene as well as the administrative bodies which
oversee them;

Single family units vs. Multi-unit apartment build-
ings: This is a clear guide to the decision making
structures for renovation and whether the decision 1s
that of a single family head or the board of a com-
munity of property owners;

The following diagram shows the results of GTR’s initial

intersection of the data with these four characteristics to

create a series of “hot-spots” - areas of concentration of

homes with homogeneous characteristics with between

400,000 and 2.6 million units in each segment. These

areas are highlighted in boxes in the table below (color

intensity denotes the relative weighting of each “hot-

allows the identification of homes in three settings: spot”):
In rural areas (jurisdictions of less than 10,000 in-
1 >2 N° of homes
10.000 - 10.000 - Stze o
< 10.000 h > 100.000 h < 10.000 h > 100.000 h population
100.000 h 100.000 h center
1-3 1.257.020 269.136 118.483 301.546 177.826 148.985 A
< 1960
>4 593 428 356 135.609 384.999 1.114.148 B
1-3 834.358 251.277 67.753 358.810 211.583 97.215 C
1960 - 1980
>4 859 527 388 406.082 1.281.739 D-E-F
1-3 1.123.581 358.603 101.816 402.281 232.208 87.126 G-H
1981 - 2001
>4 1.479 1.272 1.131 281.421 668.325 869.166 1-J
Construction Floors above Hotspots
year ground level

Source and year of references: 2001 Population and Housing Census.
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‘HOT-SPOTS’

The ten “hot-spots” identified contain 15 million homes
(74% of the 20 million pre-2001 built homes), of which
10.5 million are primary residences (75% of pre-2001 pri-
mary residences and 65% of the estimated primary homes
existing in 2011). These proportions are broadly similar

as assessed by surface area (m2) of primary housing units
and for population occupancy data. Each “hot-spot” is
further detailed in the charts included in the Appendices
to this report. The following table shows the distribution
of the housing stock across the identified “hot-spots” la-
beled A through J for future reference:

A B C D E F G H 1 J

N° of homes
Size of
population
center
Year of

. < 1960 < 1960 1960 - 1980 1960 - 1980 1960 - 1980 1960 - 1980 1981 - 2001 1981 - 2001 1981 - 2001 1981 - 2001
contruction
Fl ab

oors ahove 1-3 >4 1-3 >4 >4 >4 1-3 1-3 >4 >4
ground level
A B C D E ¥ G H 1 J Hotspot  Espain

Homes
Primary Homes
Useful Floor Space = 128.827 90.064- 88.032 35.165 109.369 212.227 132.157 39.818 59.979 75.934. 971.572 1.317.742
Primary Homes 9,78% 6,83% 6,68% 2,67% 8,30% 16,11%  10,03% 3,02% 455% 5,76% 73,73% 100%
Primary Homes 3.246.499  2.826.981 2.495.936 1.177.834  3.774.334  7.305.099  3.542.961 1.138.445 1.968.929  2.539.511 30.016.529 40.421.822
Occupation 8,03% 6,99% 6,17% 2,91% 9,34% 18,07% 8,76% 2,82% 4,87% 6,28% 74,26% 100%
Buildines 2.158.288 113.552 1.460.097 62.026 123.478 174.242 1.693.465 216.053 74.678 73.639 6.149.518 8.623.875

& 25,03% 1,32% 16,93% 0,72% 1,43% 2,02% 19,64% 2,51% 0,87% 0,85% 71,31% 100%

The ten identified “hot-spots” fall in three transversal
groups: single-family homes located in rural areas (“hot-
spots” A, C, G), multi-family buildings mainly built in
large urban areas (“hot-spots” B, F, I), and the remain-
der of the “hot-spots” which are blocks of apartments in

Source and year of references: 2001 Population and Housing Census.

small to medium urban town centers (D, E, H, T) which
are also mostly buildings under thirty years old. The fol-
lowing chart breaks out the relevant shares of homes, pri-
mary residences, area, occupancy and building number
for each “hot-spot”:

Buildings
] Primary Homes Occupation
B Useful Floor Space Primary Homes
M Primary Homes
M Homes

25
20
15
10
NN e
A B C D E
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In the appendices, we provide a series of geographical
heat-maps which locate home concentrations for each of
the ten identified “hot-spots”. This gives insights into the
levels of regional concentration and strategies for opera-
tors in the NHS as well as helping to identify roles for the
local governments mainly implicated in the high density

regions.

The results and the concentrations in this initial segmen-
tation support the GTR methodology and allow us to pre-
pare certain aggregate views of intervention options and
build-up a year-on-year, realistic approach to the NHS.
Following GTR’s guidelines, we can determine lines of
action within each “hot-spot” and build the overall direc-
tion and 2020, 2030 and 2050 objectives for the New Hous-
ing Sector in Spain. Consequently, the Action Plan which
evolves can provide reasonable estimates of the amounts
of public and private support required, and when it is re-
quired. Italso gives visibility to the new legislation neces-
sary to provide the incentives and support to deliver the
NHS in a manner consistent with the aggregate actions
from each of the “hot-spots” and the priorities meeting
Spain’s sustainable economy objectives.

Each of the “hot-spots” identified has been assessed in
the context of the objectives and possibilities of the NHS.
From this analysis, with a financial overlay, we are able
to compare results within each “hot-spot”, as well as be-
tween them, and estimate the resources required to de-
liver the target outcomes.

To determine the investments required to improve the
energy efficiency of each “hot-spot”, and when the mar-
ket will begin to engage with the “hot-spot”, we deter-
mine for each “hot-spot” a necessary investment cost>
(adapted over time by inflation and a “technology curve”)
and compare that with the present value, calculated at an
anticipated cost of renovation finance, of reasonably ex-
pected energy and emissions savings plus any direct sub-
sidies. If the required investment is lower than the funds
available from savings and subsidies then the “hot spot”
is activated, if not then this “hot spot” is re-calculated for
the following year.

57  Determined through the best estimates of the GTR desk research
combined with the analysis from WWF’s December 2010 Study by
Martin, C. (Ed.). (2010). and, the BPIE research for the Renovate
Europe Campaign 2011 and the real-life experience of its members

in the execution of Spanish renovations.

To assess the investment returns of energy efficiency in-
tervention, we consider the savings delivered in reduced
heating and/or cooling (representing around 50% of to-
tal household energy consumption) as the principal basis
for the returns for our calculations, supplemented by a
smaller input from savings delivered from the solar heat-
ing of hot water (Water heating accounts for around 26%
of household energy needs). Our model “deep renova-
tions” target the reduction of the heating / cooling needs
of households by some 80% and the energy needs for hot
water by 60%.

The remaining household energy use — appliances and
lighting — will be reduced through the replacement of
appliances and through more efficient equipment and has
little direct impact on the activities of the NHS. The only
appliances which we include in the “normal” activities of
the NHS are new heating equipment and air condition-
ing systems which, when replaced in conjunction with a
replanning of the house ventilation and insulation, the
NHS can clearly intervene as this is a “whole of house”
approach to the building and its envelope, as opposed to
direct equipment swap.

‘While demand for air conditioning in Spain is increasing
(in 2001, the energy used for cooling homes was only 2%
of that required for heating), we view it from the perspec-
tive of obtaining a reduced relative consumption from a
steadily increasing demand, and hence in our calculations
(based around 2001 census data) it does not produce ma-
terial cost savings. Specifically, GTR recommends urgent
action to prevent the rapid spread of highly inefficient
—and cheap — air conditioners whose negative impact on
home energy demand is significant, and expensive. In
addition, GTR clearly supports the increased penetration
of smart demand management tools for Spanish house-
holds (such as smart appliances, thermostats and controls
for air conditioning, which today has no easily observable
impact in aggregate from our data) and believes that this
will form part of the future renovation menus as the NHS
develops.

Finally, it is clear that Spain’s current energy policies do
not promote the uptake of low energy systems nor energy
efficiency renovation in a sufficiently clear manner to en-
able gross energy demand to be managed and met more
economically.

The GTR "Hot-Spot” analysis has been undertaken as
follows:

58  BarcelonaTech (UPC) estimates based on various IDAE publica-
tions
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Determine the “business as usual” heating re-
quirements in a typical year for primary residences
in Spain®. This is done by distributing among the
households the fuel consumption and emissions as-
sociated with a “standardized need” (determined
by the degree-days for each of Spain’s climate zones
taking into account the building characteristics, area
and typology) which assumes that all homes attain
the same level of comfort®.

Determine the energy consumption and emissions

associated with this annual heating consumption for

the housing units within each “hot-spot”;

Define the target level of intervention for each

household. GTR believes that the optimal and sus-

tainable approach for NHS will target the delivery
of energy efficiency in the “hot-spot” housing units
as follows:

- When practical and viable we propose the maxi-
mum level of improvements for the home (a
“deep renovation” or “deep retrofit”) with the
focus on insulation and a change of boiler to
meet modern European insulation and ventila-
tion standards. GTR targets an average energy
consumption reduction for heating of 80%°".

- Install solar thermal panels to supply 60% of the
household’s demand for hot water to reduce the
consumption and emissions from energy to hear
water by 60%.

Determine the costs of implementing home im-

provement menus for the “hot-spots” through the

GTR methodology as described in the introduction

paragraph.

Group households within the “hot-spots” by ener-

gy intensity: Within each “hot-spot” we are able to

sub-divide homes into three bands (largely through
geography and floor space):

- Band 1 contains the households that account
for 50% of all energy consumption for heating
purposes in the entire "hotspot’ and are homes
where it is likely investment in energy efficiency
will have higher returns;

- Band 2 contains the households which make-up
the rest of the top-half (50%) of the numerical
total of the “hot-spot” and hence capturing with
Band 1 50% of the most energy intense house-

59
60

61
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INE. (2001). Population and Housing Census 2001

At this point it should be stressed that a real improvement of house-
holds’ energy consumption will not take place without interventions
on user behavior-via of tariffs, through tariffs and awareness cam-
paigns that address the stabilization of the comfort levels within
reasonable margins, as well as to understand that improving energy
efficiency of buildings does not guarantee comfort conditions.

WWTEF (2010), refers to profile E6

holds in the “hot-spot”;

- Band 3 contains the half of the homes within
each “hot-spot” (the lowest energy intense half)
which consume the least amounts of energy for
heating/ cooling due to a combination of loca-
tion temperate zones, having low energy habits
and/ or low occupancy levels.

6. Determine the net present value of the cost sav-
ings due to the interventions in the different bands
of the different “hot-spots” and estimating invest-
ment returns produced.

7. Recognise ‘energy poor’ housing units such that
a policy mechanism can be created to prioritise the
public investment to address this potential area of
exclusion and deliver additional CO2 emissions re-
ductions and energy savings.

8. Identify housing units with structural improve-
ment needs and the associated additional investment
which is required to upgrade these to ‘normal’ condi-
tions.

This methodology provides us a solid basis from which to
prioritise and qualify lines of action, with approximate
numbers for a viable plan based on delivering the optimal
effect on the home bands within each “hot-spot” with ap-
propriate deep renovations. The results of the application
of this methodology on the “hot-spots” is further illus-
trated in the tables in the Appendices.

Naturally, investments in energy efficiency require a
structurally sound housing stock and does not replace the
need for socially appropriate action to provide and main-
tain reasonable quality housing. These measures are seen
by GTR as highly complimentary with its programme.

To accurately measure the need for improvements in the
habitability and performance of the housing stock we
have analysed each “hot-spot” using three criteria: the ac-
tual conservation status, the need for renovation due to a
building’s age and the minimum affordable requirements
for habitation:

1.  Minimum levels of habitability: Homes require ba-
sic in-home services -such as drinking water supply,
sanitation, cleanliness — and the absence of these es-
sential hygiene services also correlates with residen-
tial exclusion. This information is also supplemented
by Census data including the existence of elevators,
telephone lines or an installed central heating sys-
tem.

2. State of Conservation: The 2001 census qualifies
buildings as good, deficient, bad and dilapidated (the
latter not considered as being unrecoverable) based
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upon the quality of the housing stock in basic areas
such as structural strength and weather resistance of
the building and its facilities. GTR proposes sets of
options to overcome poor or bad building conditions
and accomplish a basic living quality using the cen-
sus data on conservation and age.
3. Affordable Upgrade Works:

age of the building, we determine an update menu

Depending on the

that can improve the performance and the equip-
ment of the housing unit to the same quality level
that the market now recognizes as “standard”. The
value source for such investments is derived from the
value gap which exists between the market value of
a building in a poor state of repair and the market
value of the upgraded unit (and excludes energy ef-
ficiency value streams).

Through application of the above criteria in each “hot-
spot”, a range of total investment needs can be approxi-
mated (over and above the energy efficiency require-
ments) which enables the identification of segments of
the building stock which require structural upgrades
before energy efficiency investments are feasible. The
application of these criteria helps determine the priority
areas for social intervention in the built housing stock, but
doesn’t provide such granular detail to be able to specify
the specific investment size for each specific building.

GTR believes that the NHS should strive to secure both
minimum habitability standards as well as energy effi-
ciency, as these are the concepts inherent in the consti-
tutional description of ‘decent and adequate housing’.
The NHS will need to act directly on the habitability of
buildings and to upgrade general buildings infrastructure
in order to secure an appropriate trajectory to attain the

longer-term sustainability targets commensurate with a
2050 horizon.

The application of the three GTR criteria for building
quality improvements requires the following total invest-

ment resources®:

Obtaining the minimum levels of habitability: € 1,000 Million
Obtaining optimal conditions: € 20,000 Million

Obtaining the complete update of all housing units in the housing
stock: up to € 300,000 Million

Finally, we have assessed Spanish households’ theoreti-
cal investment capacity and its relationship to the state

62  See Apendix for further details. Figures based upon GTR expert
cal culations from executive members involved in these habitability

improvements.

of repair of the home they occupy. Our interest was to
identify and begin to understand the needs for additional
investment to intervene in the state of repair of the exist-
ing housing stock, better understand the willingness of
families to invest in improving their homes and their en-
ergy efficiency and its sensitivity to investment returns,
incomes or access to savings.

Using the 2001 Census data crossed with a 2009 family
income data table, we are able to provide the following

insights into physical home state of repair and income:

Constructed park. Households by average annual household net income
bracket and state of the building

Unit: Homes Good Deficient Bad  Ruinous upp\li‘:ﬂ)lo TOTAL
A >40.000 € 968.514 | 41.535 11.058 5.996 4.858 1.031.761
B 20.000-40.000 € 65405561 414.898 96238 43.1778 27.732  7.122.602
C <20.000€ 5.685.108 357.861 80.017 27.162 16.478  4.164.626
- Sin datos 1.702.780 112.130 27.940 11.110 12.240  1.866.200
TOTAL 12.894.758 926.424 215253 87.446 61.308 14.185.189
A >40.000 € 6,8% 0,5% 0,1% 0,0% 0,0% 7,5%
B 20.000-40.000 € 46,1% 2.9% 0,7% 0,3% 0,2%  50,2%
C <20.000 € 26,0% 2,5% 0,6% 0,2% 0,1% 29,4%
Sin datos 12,0% 0,8% 0,2% 0,1% 0,1% 13,2%
TOTAL 90,9% 6,5% 1,5% 0,6% 0,4% 100%
Source: 2001 Population and Housing Census, 2009 Living
Conditions Survey.

The above correlations between household incomes and a
buildings’ state of repair better allows us to consider the
levels of potential subsidy required for these investments
and incorporate this knowledge into the recommenda-
tions emerging from the GTR Action Plan.
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THE ACTION PLAN

The GTR Action Plan targets the deep renovation of 10
million of Spain’s most energy intensive primary resi-
dences (some 64% of all of those primary homes built
before 2001). The individual interventions contemplated
together target the reduction of each home’s needs for
heating / cooling by 80% and its requirements for energy
to heat water by 60%. The specific intervention menus
include hyper-efficient thermal insulation and ventila-
tion mechanisms to meet European standards, high effi-
ciency condensing boilers, smart thermostat controls and
high efficiency solar thermal panel systems.

The table below outlines the high-level indicators and
ambitions of GTR’s Action Plan with final targets for
2050 and interim goals for 2020 and 2030. GTR believes
that Spain can cost efficiently support a programme of
deep renovation of its housing stock targeting the com-
pletion of 10 million deep renovations by 2050 which
alongside complimentary measures described here can
attain an 80% overall reduction in CO2 emissions from
Spanish housing. In the interim years the targets are 2
million homes with 27% CO2 emissions reductions by

2020 and 6 million homes with a 55% emissions reduc-
tion for those Spanish properties constructed before 2001.
Finally, by 2050 we also expect to have improved over 1
million homes with structural deficiencies and at risk of
“energy poverty” thereby reducing considerably the risks

of social exclusion.

The NHS can deliver long-term and sustainable economic
activity as described below with a clear policy commit-
ment and levels of policy support which can deliver the

following:

*  Low cost, long-term financing for deep renovation —
example: 20 years at rates of 5%;

¢ A clear and bankable value to households, funders or
utilities for the CO2 savings delivered;

*  Up to 25% “kick-start” subsidies paid up-front dur-
ing the initial stages of each “hot-spot” to stimulate
the “deep renovation” market for some sectors of so-
ciety and tax benefits for others;

*  Post-2020, a mandatory policy ensuring that the
NHS renovation activity reaches a minimum of 3%

of Spanish primary residences per annum;

Number of Homes Reformed (2012-year)
% of 2001 Primary Residential Homes
Aggregate Investment in Housing (Euro mm)
Cumulative Investment only in Energy Efficiency
Energy Saved in Year (GWhr)
Cumulative Energy Savings since 2012 (GWh)
CO2 Saved in Year ('000 Tons)
% Reductions vs 2001 Residential Homes (inc. other measures)
Cumulative CO2 savings from 2012 '000 Tons

Accumulated Savings Energy and CO2 from 2012 (Euro mm)
Jobs Sustained (Period Average)

Subsidy Cost per Job (average over period)
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2.600.000

65.000 €

43.333 €

23.000

88.000

23.000

8.900 €

130.000

12.535 €

2020 2030 2050
6.000.000 10.000.000
16% 37% 64%
150.000 € 240.000 €
100.000 € 160.000 €
49.000 70.000
470.000 1.700.000
5.700 11.000 13.000
27% 55% 80%
110.000 370.000
62.000 € 300.000 €
140.000 110.000
11.230 € n/a
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With the above stimulus framework, GTR believes that
the NHS economic profile is described here:

500.000 _ Homes (yr) Band 2 Il Habitability
450.000 Band 1 M Mandatory
400.000 M Other
350.000
300.000
250.000
200.000
150.000
100.000
50.000
0
— N O F O O~ 0 O — AN F 0O 0O
— e = = = = = = = A A A A A Al A Al A A
SO O O O O O o o0 O O O O o0 o0 0 0 O o 2
A AN A AN AN AN AN AN ANANA NN ANAANANANANA NN

The following chart illustrates how this Action Plan cre-
ates a home renovation market with an aggregate value of
nearly Euro 150 billion by 2030 alongside with the NHS
sustaining long-term productive employment for over

130-140,00 individuals as an average over the period:

200.000_ Jobs Market Size Euro Million _ 160.000
180.000 10,000
160.000
120.000
140.000
120.000 100.000
100.000 80.000
80.000 0000
60.000
40.000 M Market Size 40.000
20.000 I Jobs 20.000
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DO OO DD OO DD QO

Spain can reform 37% of its most energy intensive pri-
mary housing units (those built prior to 2001) by 2030,
following GTR’s Action Plan and then subsequently con-
tinue retrofitting at a mandatory 3% annual rate, equiva-
lent to 300,000+ housing units per year until 2050, which
gives the NHS sustainability and ensures that Spain can
deliver upon its commensurate share of Europe’s 2050 en-
ergy and emissions reductions targets from the household
sector:

40,0% % Primary Homes Number of Homes (yr) - 500.000

35,0%

30,0%

25,0%

20,0%

15,0%

10,09

0% B Annual Home Refits

5,0% B Penetration of Primary Homes 50.000

0,0%
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KEY ASSUMPTIONS FOR THE GTR
ACTION PLAN

Supporting this Action Plan is a series of key assumptions
which have allowed the GTR to develop its models and
conclusions. Several factors have a significant impact on
the results and are considered central for policy-makers
to consider in the delivery of critical mass and a vibrant

NHS:

*  “Deep Renovation” interventions are proposed
which deliver 80% reductions® in heating/ cool-
ing energy needs combined with an additional
16% energy saving from deploying solar thermal
panels to cover 60% of hot water needs. The GTR
Action Plan is built upon the premise that it will be
more efficient for Spain to intervene in each home
once (to do a “deep renovation”) and that in this
single intervention it is sensible to attain the highest
standards of cost optimum efficiency. This requires
levels of ambition aligned with the highest standards
of insulation and retrofit available in Europe, but also
ensures a vibrant and stimulative NHS. This plan
contemplates a series of financial measures which
provide significant risk sharing and low cost finance
enabling households to take a long-term view and
will reduce annual repayments to levels which can be
covered by savings.

¢  Low Cost, Long-term Financing, e.g. 5% fixed rate
for 20 years, distributed by ICO in partnership

63 In line with the E6 Scenario in WWF’s December 2010 white paper
and those contemplated in BPIE’s recent modeling for the Renovate
Europe campaign.
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with Spanish banks: It is clear that the financing
required to deliver deep renovation where invest-
ment costs are covered by the energy savings has to
be long term (eg. Over 20 years, like a mortgage)
and needs to be “low cost” (e.g. 5% per annum fixed
rate). This factor has been recognized in other Euro-
pean countries committed to deep retrofits through
the use of special products (“Green Mortgages”), the
UK’s Green Deal and through low cost state bank
programs which promote deep renovation (e.g. KfW
While

the present financial crisis makes the procurement

in Germany with interest rates of 2.75%).

of long-term, low cost debt harder, GTR strongly
believes that it is exactly this kind of stimulus that
home-owners need to be able to have confidence in

undertaking deep renovations.

Declining 25% up-front direct Subsidy or Income
Tax deductions for up to Euro 20,000 of the invest-
ment cost of the deep renovation work to “kick
start” the NHS: To ensure that the NHS will act in
all areas of society in a balanced way these subsidies
are required to accelerate activity, especially in seg-
ments with poor access to capital and those outside
the most energy intense segments of the market in
early years. These numbers will decrease over 10
years and GTR anticipates that no direct cost subsi-
dies should be necessary much after 2020 when the
mandatory rules take effect. This direct State subsidy
will be recovered many times over through decreased
benefits payments, increased tax revenues from the
NHS employees and positive knock-on macro-eco-
nomic effects.

“Technology Curve” of -1% (pa) Nominal Cost
Reductions for Deep Renovations: We assume that
the price of retrofitting a housing unit will reduce at
an annual rate of -1% until 2050 in nominal terms,
with a long-term Spanish inflation rate expecta-
tion of 2% and therefore -3% real cost savings.
We believe that these real cost reductions will be de-
livered through economies of scale, competition on
margins, improved contractual procedures and lower
transaction costs. We do not assume reductions in
labour costs nor in the cost of raw materials, but in
the efficiency of use of both. We also note that our
“technology improvement curve” is not as aggressive
as for other new markets nor as illustrated in other

analysis on this subject®.
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BPIE. (2011). Europe’s Buildings under the Microscope: A country-
by country review of the energy performance of buildings

Additional Rehabilitation Spending Knock-on
Effects of Deep Energy Efficiency Renovation
on Cosmetic areas of 2 to 1: At the intervention
scale of deep renovations it is often the case that
homeowners decide to make non-energy related in-
vestments at the same time as the retrofit, such as
cosmetic improvements, new lifts and other quality
improvements which increase the property’s value
and living comfort. In Germany, this extra invest-
ment can be as high as 1:1 (one euro extra for non en-
ergy related upgrades alongside every euro invested
in deep retrofits), however given different availability
of household savings, GTR is using a 2:1 ratio for its

Spanish base case.

Price of domestic gas (0.0558% euros/kWh) ris-
ing along the “high case” scenario taken from the
BCG Study for IDAE®. While we do not intend to
forecast the exact evolution of energy prices over the
next 20 years, GTR does assume that the cost of insu-
lation and deep retrofit of housing does not increase
at the same rate as gas prices (1.e. gas prices increase
at a faster rate than the cost of refurbishment). In
addition, GTR subscribes to the theory that Spanish
energy prices will also tend towards the European
norms and that existing anomalies will quickly be
passed through in terms of extra costs to energy con-

sumers.

CO2 Savings Assigned an Economic Value to Home
Occupant equal to 15% of the Value of the Energy
Saved: Energy efficiency refurbishment at the scale
demanded by this Action Plan will have a significant
impact on Spain’s national CO2 emissions. Without
a white certificate program or other ways to compen-
sate the householder or the investor directly for the
emissions reductions generated by the reform, the
household project can lose up to 15% of its real re-
turns. A mandatory white certificate programme for
utilities is one option to allow this value to be cap-
tured and passed onto the funder of the retrofit, and
there are others, the key for this Action Plan is that
this value is captured and that households reducing
their emissions through deep retrofits are adequately
compensated for this. In Spain, GTR considers that
the use of environmentally weighted tax systems

(‘bonus-malus’) which penalize energy intensity and
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Europe’s Energy Portal (2011). Natural Gas Households: Refer-
ence Month: June, 2011

Boston Consulting Group (2011). Evolucién Tecnolégica y
Prospectiva de Costes de las Energias Renovables: Estudio Técnico
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benefits more efficient users (such as modifications
to the property tax, IBI) — which can be revenue-
neutral — can also be used as a way to provide carbon
value and support the rational use of energy and the
deep retrofit market.

*  GTR assumes that for every Euro 1 million invested
in deep renovations there are 18 sustainable jobs
created in the NHS. This figure comes from desk
based research summarising the average findings
of 15 international white papers and studies on the
subject and coincide with recent work undertaken by
local Spanish groups. We provide the full references
to these works in a Table in the Appendices. Further-
more, according to Spain’s 2009-2012 Housing and
Rehabilitation Plan, investment in quality and en-
ergy efficiency improvements of homes can generate

an economic stimulus of 2.6x that investment.

In parallel to this deep renovation programme, which is
focused on the delivery of energy savings for heating, cool-
ing and hot water, GTR also expects other complimentary
policies will operate simultaneously acting on other areas
of energy consumption and emissions, such as:

1. Improved Efficiency of Appliances which can re-
duce the 23% of energy spent on this segment by
80% by 2050. This entails the progressive change
of home appliances and lighting systems for others
that are more efficient and that follows lines already
developed in national plans for energy efficiency
and industrial development. GTR anticipates that
by 2020 lighting emissions can be reduced by 30%,
by 50% in 2030 and held there to 2050; while EU
Energy Appliance Standards will see emissions from
electro domestic appliances fall by 20% in 2020, 40%
in 2030 and 60% by 2050.

2. Smart Control systems and the reduced use of
inefficient cooling systems, which represent today,
along with appliances, the most critical factor influ-
encing a rise in energy consumption in homes. Pre-
ventive incentive policies -commercial and industrial
- are the recommended option to halt the spread of
inefficient refrigeration systems and poorly insulated
homes. Notwithstanding this, and the implementa-
tion of the Ecodesign Directive, Spain’s aggregate
household energy demand, even for more efficient air
conditioning, is expected to double by 2020 and then
double again by 2030 as the country plays “catch-up”
in terms of number of homes with these installa-
tions.

3. Decarbonization of Spain’s Energy Mix: GTR has
used the forecast evolution of emissions intensity for

electricity generation from Spain’s Renewable En-
ergy Roadmap for 2050°” where the penetration of
renewable energy and other zero emissions technolo-
gies in Spain reaches 40% by 2020, 60% by 2030 and
80% by 2050.

4. Fuel Switching for Heating and Hot-Water: Many
Spanish households still rely on the direct burning
of coal and fuel oil to generate heat. Changing these
practices for biomass, ground heat pumps or other
cleaner energy sources would significantly reduce
emissions from these homes. GTR believes that the
likely impacts of this increasing trend of fuel switch-
ing, after initial replacement of “low hanging fruit”
(fuel-oil and coal), will rise with cost reductions in
heat pump technology after 2020. For the purpose
of the Action Plan we anticipate reductions of green-
house gas emissions from these actions at 5% by 2020,
20% by 2030 and 60% by 2050.

These complimentary actions, together with the antici-
pated CO2 emissions reductions from the successful ex-
ecution of the Action Plan by the NHS, can deliver an
overall household emissions reduction rate for Spain of
-27% by 2020, -55% by 2030 and -80% by 2050.

The Action Plan proposed in this report begins in 2012
and extends until to the 2050 horizon, while ensuring that
Spain’s actions are commensurate with Europe’s 2020 and
longer term objectives by acting directly on an annual av-
erage of 250,000 houses through deep retrofit in the 2012-
2020 period rising to around a peak in the 2020-2030 de-
cade of over 350,000 renovated a year and subsequently
flattening out to a longer term rate around 300,000 hous-
ing units per annum until 2050.

The Action Plan anticipates a total upgrade investment in
existing pre-2001 Spanish homes of Euro 240,000 million
(of which Euro 160,000 million produces energy and CO2
savings, and Euro 80,000 is cosmetic, structural and other)
over 38 years until 2050. It is interesting to compare this
with that proposed to invest in Strategic Infrastructure
and Transport in Spain 2005-2020 (15 years) which is the
same Euro 240 billion, and was recently unanimously ap-
proved by Spain’s Parliament. The investment period for

67  Consejo Construccion Verde Espafia, Asociacién Sostenebilidad
y Arquitectura , Centro Complutence de Estudios e Informacion
Ambiental, & Fudacién Caja Madrid. (Eds.). (2010). Cambio
Global Espafia 2020/50 Sector Edificacién
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strategic and transport infrastructure is different (in fact
15 years, under half the time) and the returns are not
mainly supported by energy and CO2 savings, nor do they
improve Spanish homes, but if decisions of that magni-
tude can be taken in other sectors, the decision over this
Action Plan is clearly feasible.

12.000.000_ Annual Investment (Euro '000)

10.000.000

8.000.000

6.000.000

4.000.000

2.000.000

The GTR Action Plan envisages a sector which can de-
liver up to Euro 10,000 million of annual investment in
Spanish homes, and the jobs associated, with approxi-
mately 25% policy support in aggregate deployed as il-
lustrated here:

B Direct Subsidies Habitability

M Soft Loan Interest Support M Private Investment

B Cosmetic Building Improvements

71 €02 Value Support

Between 2020 and 2030, GTR believes that the level of
policy support through direct subsidies, fiscal measures,
soft loans, CO2 value recognition and habitability invest-
ments of under 25% of the total investment in the sector,
with the following distribution:

[ Private Non-EE Investment,
48.605 Euros, 32%

M Private EE Investment,
68.521 Euros, 44%

Habitability,
7.699 Euros, 5%

[ CO2 Value Support,
10.936 Euros, 7%

B Direct Subsidies,
8.516 Euros, 5%

M Soft Loan Interest
Support, 9.238 Euros, 6%

GTR believes that a total household investment from
2012-2020 of over Euro 100,000 million can be stimulat-
ed with an adequate policy framework coupled with Euro
8,500 million direct subsidy or fiscal stimulus, Euro 9,000
million of soft loan interest subsidy, Euro 11,000 million
of CO2 Value Support and Euro 7,500 million in Habit-
ability Support - which is 24% of the total.

This Action Plan can deliver energy savings of 1.7 mil-
lion GWh and emissions reductions of 370 million tCO2e
by 2050, which GTR estimates is worth Euro 300 billion
from 2012-2050, a slightly higher number than its total
investment cost (based upon “high case” energy price
forecasts and an average period CO2 price of Euro 50 per
ton). These emissions savings from the deep renovation
of 10 million pre-2001 Spanish homes deliver a 34% re-
duction of aggregate emissions from the 25 million total
Spanish homes standing in 2011. The remaining 46% of
emissions reductions from the housing sector (to get to
80% reductions by 2050) are delivered by the parallel pol-
icy actions on lighting, appliances and de-carbonization of
the electricity generation in Spain.
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The GTR Action Plan targets the creation of 130,000
jobs in its first decade until 2020 when the total rises to
140,000 until 2030 when we anticipate that the long-term
trend will be above 110,000. GTR estimates that the to-
tal public subsidy required to support these jobs is in the
order of Euro 11-12,000 per job created per annum (re-
ducing over time). Needless to say that the launch of the
NHS will also have a significantly stimulate effect around
the supply chains to the new sector and should increase
Government revenues from taxation and reduce certain

social expenditures.
This Action Plan would be rolled out in four stages:

1. 2012-2014 “Policy Design and Launch Phase”:
A short 2 year window to establish the regulatory
framework, the ICO low interest loan programs, CO2
value support and cost and fiscal subsidies schemes
and target NHS resources on band 1 of “hot-spots”
A, G, E, F and G, where the returns on future energy
savings at 2012-2014 energy prices are profitable.

- In addition, in this the first phase NHS par-
ticipants will analyze the areas for intervention
involved the second stage and contribute and
complete the necessary processes and regulatory
changes to make deep renovation attractive. This
needs to include the establishment of a mecha-
nism through which to compensate households
for CO2 savings (or if not allow for the propor-
tionate increase in direct or indirect subsidies)
and consider the possible gradation of property
taxes (IBI) depending upon energy certification
- excepting cases of energy poverty. In addition,
promotional work and education programmes
will be key to help home owners understand how
to purchase deep renovations and remove split
incentives and other hurdles®.

2. 2014-2020 “Roll-out and Scale-up”: This second
phase of high activity takes place as the policy frame-
work stimulates the NHS and participants act on band
1 of all the “hot-spots”, as well as the most energy in-
tensive homes among the 35% of Spanish households
not contained in the “hot-spots” at the same rate. At
this point the Direct subsidies are still required but
decline year by year until they are phased out entire-
ly just after 2020. Low cost finance, valuation of CO2

emissions reductions and fiscal support will continue

68  Climate Strategy & Partners. (2010). Financing Energy Efficiency
Building Retrofits: International Policy and Business Model
Review and Regulatory Alternatives for Spain. Madrid, Spain:
Managan, K. & Sweatman, P, R.

to be a feature of this market to ensure renovation is

“deep” and that Spain retains its potential to cost ef-

fectively meet 2050 decarbonization targets.

- The second phase “roll-out” includes the deep
retrofit of more than 350,000 homes per year
with annual sector investments reaching Euro
10 billion, generating over 140,000 sustainable
jobs and resulting in significant savings for the

citizenry and country in energy and emissions.

3. 2020-2030 “Steady-State”: In the decade after 2020,
the Action Plan moves into a third stage, in which
the NHS begins to operate on band 2 of the “hot-
spots” and other segments of the housing stock.
GTR believes that unless energy and CO2 prices
have increased substantially faster than projected,
a “mandatory” pace of 3% deep renovation across
households can be considered (as the “stick” working
in tandem with the considerable economic “carrots”
offered by Government during 2012-2020). At this
time, Government may consider new policies such as
minimum energy certification levels, ‘bonus-malus’
taxation systems and other standards based policies
by region to ensure that energy intense homes re-
ceive attention. These policies may not be necessary
if cultural approach to renovation has shifted or NHS
has developed new technologies and significant cost
reductions which render a “stick” approach unneces-

sary to maintain the 3% renovation target.

4. 2030-2050 “Mandatory Energy Performance”:
GTR imagines that after 2030 the NHS may enter
a final phase where Spain introduces a mandatory
minimum level of energy efficiency for its buildings
in order to complete the programme and meet the
2050 emissions reductions targets. This may not be
necessary if the NHS has developed so far and fast
that the world looks radically different in 2030 from
the one which gave birth to the NHS in 2011, how-
ever GTR believes that idea of deep renovation for
inefficient housing at some point becoming manda-
tory is an interesting incentive for “early movers” to

kick-start the sector.

To be viable, the Action Plan requires decisive and effec-
tive actlons in the detection and removal of barriers that
may prevent a swift and efficient transformation of the
existing buildings sector into the NHS. The 2012-2014
phase will signal the Government’s unambiguous and
clear commitment by conducting trial groundwork on
the existing housing stock to establish the NHS’s neces-
sary managerial structure. This phase will also see the

development of a special legal and financial framework,
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that secures deep renovation investments and ensures the
stability of the procedures and regulations that support
the economic and technical feasibility of the proposed in-
terventions.

By 2014-2015 it should be possible to establish the frame-
work for a new law, the NHS Sector Management Hous-
ing Act which establishes institutionally-determined aims
and objectives for the sector, recognizes and articulates the
role of different actors, establishes and regulates the dif-
ferent renovation business models. This will also seek ef-
ficiency in the performance of various local and regional
government actors, depending on the particular needs of
each hotspot and its geographical location. This new law
may also help support the distribution, organization and
implementation of mechanisms to underline investment
returns through energy savings and emissions reductions
and reinforce the mechanisms of state support. This new
Act can help organize and coordinate the NHS across
other laws and regulations which affect the use, posses-
sion and intervention by the NHS in existing buildings
and other legal frameworks affected by the performance
of the NHS. Finally, GTR expects Spain will take into
account the models and other frameworks established in
other countries, as well as the various solutions that have
overcome bottle-necks and hurdles in the investment in

energy efficiency as clear reference.

Naturally, this Action Plan does not exhaust the possibili-
ties or needs of the NHS. There are areas for improve-
ment in Spain’s housing stock which are not covered here
and potentially the constitutional right of access to hous-
ing together with the financial crisis creates conditions
which are not contemplated here. It is also clear that
some of the homes built after 2001 will require renova-
tion at some point before 2050, and we will have greater
visibility on this when the results of the 2011 Census are
available in 2012. Once launched the NHS will become
a living and vibrant sector which will be able to self-im-
prove as the Action Plan is met and the challenges high-
light by Global Change are manifest.

If the GTR Action Plan is executed, as described here, we
expect the NHS to meet the following milestones:

*  To deep retrofit 2 million Spanish homes by 2020,
which represents 16% of the primary housing stock
built before 2001. This requires an investment of €
43,300 million, and would result in an annual sav-
ing of 23 million MWh and reductions of 5.7 million
tCO2 which cumulatively over the 2012-2020 period
would be 88 million MWh and 23 million tCO2,
worth approximately Euro 9 billion. Deep renova-
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tion together with parallel measures designed to re-
duce household energy consumption have the poten-
tial to reduce Spain’s CO2 emissions from housing by
27% by 2020.

These results require the supportive regulatory frame-
work outlined and access to financing for 20 years at
5% interest rates, direct subsidy or fiscal support and
CO2 value together worth just under 25% of the total
tnvestment budget of the NHS.

*  To deep retrofit 6 million Spanish homes by 2030,
which represents 37% of the primary housing stock
built before 2001. This requires an investment of €
100,000 million, and would result in an annual sav-
ing of 49 million MWh and reductions of 11 million
tCO2 which cumulatively over the 2012-2030 period
would be 470 million MWh and 110 million tCO2,
worth approximately Euro 62 billion. Deep renova-
tion together with parallel measures designed to re-
duce household energy consumption have the poten-
tial to reduce Spain’s CO2 emissions from housing by
55% by 2030.

This is achieved through the now mature and sizeable
rehabilitation sector (INHS) which has evolved over a
decade and created cost savings, new technologies and
delivers energy efficiency measures and local renew-
able energy solutions at competitive costs allowing
Spain to work well within the context of European tar-

gets.

* To deep retrofit 11 million Spanish homes before
2050. This requires an investment of € 160,000 mil-
lion, and would result in an annual saving of 70 mil-
lion MWh and reductions of 13 million tCO2 which
cumulatively over the 2012-2050 period would be
1,700 million MWh and 370 million tCO2, worth
approximately Euro 300 billion. Deep renovation

together with parallel measures designed to reduce

household energy consumption have the potential to

reduce Spain’s CO2 emissions from housing by 80%

by 2050.

GTR is confident that Spain has the opportunity to con-
vert much of the knowledge, skills and resources of its ex-
isting workforce, spread across its core regions, to develop
vibrant new economic activity in a sector which addresses
the cost effective upgrade and renovation of its housing
stock. While this opportunity faces organisational, behav-
ioural, financial and cultural hurdles, GTR strongly be-
lieves that it is the right opportunity for Spain to engage
in and will deliver national and private benefits which
greatly outweigh these challenges.
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“Hot-Spots” by Surface Area
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Superficie de las viviendas principales (103m2)
segun aio de construccion, nimero de viviendas en el edificio, dimension del nicleo de poblacion
y plantas sobre rasante del edificio
Fuente y afio de referencia: Censo de Poblacion y Viviendas 2001

1 22 Ne° de viviendas
10.000 - 10.000 - Dimension del
<10.000 h 100,000 h >100.000 h <10.000 h 100.000 h >100.000 h niicleo
1-3 128.827 27.754 11.314 28.630 15.607 11.368 A
<1960
24 66 43 35 11.308 32.175 90.064 B
1-3 88.032 26.441 7.115 34.378 19.321 7.875 c
1960 - 1980
24 83 53 36 35.165 109.369 - D-E-F
1-3 132.157 44.048 13.038 39.818 22.275 7.956 G-H
1981 - 2001
24 145 120 100 24.885 59.979 75.934 1-J
Afio de Plantas sobre
- Hotspots
construccion rasante

“Hot-Spots” by All Homes
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Numero de viviendas
segun aio de construccion, nimero de viviendas en el edificio, dimensién del nticleo de poblacion
y plantas sobre rasante del edificio
Fuente y afio de referencia: Censo de Poblacion y Viviendas 2001

1 22 N° de viviendas
10.000 - 10.000 - Dimension del
<10.000 h 100.000 h >100.000 h <10.000 h 100.000 h >100.000 h niicleo
1-3 - 394.439 169.676 491.361 256.836 213.202 A
<1960
24 762 598 535 244628 537.257 1.465.122 B
1-3 1.459.203 350.462 93.553 643.553 299.470 130.362 c
1960 - 1980
24 1.277 764 548 766.716 1.736.877 - D-E-F
1-3 1.692.560 435.873 117.080 767.666 352.661 123.165 G-H
1981 - 2001
24 1.948 1.536 1.281 638.386 991.864 1.142.192 1-J
Afo de Plantas sobre
” Hotspots
construccion rasante
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Geographical Distribution of “Hot-Spots”

Hotspot A
Ntmero de viviendas principales segin provincia
Fuente: Censo de Poblacién y Viviendas 2001

; 67.019 viviendas
' ~
L ( . } oo
- 5.749 viviendas
Hotspot B
Numero de viviendas principales segun provincia
Fuente: Censo de Poblacién y Viviendas 2001
L
314,730 viviendas
0 viviendas
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Hotspot C
Ntmero de viviendas principales segiin provincia
Fuente: Censo de Poblacién y Viviendas 2001

42.833 viviendas

1.218 viviendas

Hotspot D
Numero de viviendas principales segun provincia
Fuente: Censo de Poblacién y Viviendas 2001

o

39.201 viviendas

- 381 viviendas
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Hotspot E
Numero de viviendas principales segun provincia
Fuente: Censo de Poblacién y Viviendas 2001

216.283 viviendas

2.351 viviendas

Hotspot F
Numero de viviendas principales segtin provincia
Fuente: Censo de Poblacién y Viviendas 2001

711.445 viviendas

0 viviendas
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Hotspot G
Ntmero de viviendas principales segiin provincia
Fuente: Censo de Poblacién y Viviendas 2001

73.325 viviendas

2.633 viviendas

Hotspot H
Ntmero de viviendas principales segin provincia
Fuente: Censo de Poblacién y Viviendas 2001

27.358 viviendas

1.289 viviendas
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Hotspot I
Numero de viviendas principales segun provincia

Fuente: Censo de Poblacién y Viviendas 2001

83.218 viviendas
800 viviendas
Hotspot J
Numero de viviendas principales segtin provincia
Fuente: Censo de Poblacién y Viviendas 2001
238.274 viviendas
0 viviendas
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“Hot-Spot” Energy Consumption

58

Consumo energético por calefaccion en viviendas principales en edificios residenciales (MWh)

segun aio de construccion, niumero de viviendas en el edificio, dimension del niicleo de poblacién
y plantas sobre rasante del edificio. Afio 2001
Fuente: Censo de Poblacion y Viviendas 2001, IDAE, WWF, Carrier, Eurostat.

1 =2 N° de viviendas
10.000 - 10.000 - Dimension del
<10.000 h 100.000 h >100.000 h <10.000 h 100.000 h >100.000 h niicleo
1-3 - 1.376.679 603.863 1.019.367 461.288 372.642 A
<1960
24 4.978 2.590 1.943 407.097 1.056.863 3.562.330 B
1-3 5.293.488 1.294.684 361.798 1.107.076 572.403 273.059 c
1960 - 1980
24 4763 2728 1.836 1.230.531 3.852.426 - D-E-F
1-3 - 2.337.486 793.868 1.221.423 661.588 267.877 G-H
1981 - 2001
24 6.745 5.583 5.259 801.018 2.094.573 3.087.124 1-J
Afo de Plantas sobre
- Hotspots
construccion rasante
Espaiia MWh
Total: 59.014.635
Hotspots MWh % respecto Espaia
A 8.773.276 14,87%
B: 3.562.330 6,04%
C: 5.293.488 8,97%
D: 1.230.531 2,09%
E: 3.852.426 6,53%
F: 8.790.335 14,90%
G: 7.304.048 12,38%
H: 1.221.423 2,07%
I 2.094.573 3,55%
J: 3.087.124 5,23%
Total: 45.209.553 76,61%
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“Hot-Spot” CO2 Emissions

Emisiones de CO2 asociadas a la calefaccion de las viviendas principales en edificios residenciales (t de CO2)
segun aio de construccion, niumero de viviendas en el edificio, dimension del niicleo de poblacién

y plantas sobre rasante del edificio. Afio 2001
Fuente: Censo de Poblacion y Viviendas 2001, IDAE, WWF, Carrier, Eurostat.

1 =2 N° de viviendas
10.000 - 10.000 - Dimension del
<10.000 h 100.000 h >100.000 h <10.000 h 100.000 h >100.000 h niicleo
1-3 - 402.144 168.203 300.104 139.742 109.041 A
<1960
24 1.328 715 536 119.125 312.149 1.008.835 B
1-3 1.474.896 383.626 102.111 326.321 173.806 78.140 c
1960 - 1980
24 1.346 780 505 358.138 1.115.044 - D-E-F
1-3 - 647.202 206.566 342.523 188.162 71.005 G-H
1981 - 2001
24 1.875 1.536 1.392 223.803 570.887 791.579 1-J
Afo de Plantas sobre
- Hotspots
construccion rasante
Espaia Toneladas de CO2
Total: 16.440.077
Hotspots Toneladas de CO2 % respecto Espaia
A 2.360.627 14,36%
B: 1.008.835 6,14%
C: 1.474.896 8,97%
D: 358.138 2,18%
E: 1.115.044 6,78%
F: 2.451.164 14,91%
G: 2.005.125 12,20%
H: 342523 2,08%
I 570.887 3,47%
J: 791.579 4.81%
Total: 12.478.818 75,90%
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“Hot-Spot” Energy Expenditure

60

Euros asociados a la calefaccion de las viviendas principales en edificios residenciales ( €)
segun aio de construccion, niumero de viviendas en el edificio, dimension del niicleo de poblacién
y plantas sobre rasante del edificio. Afio: consumo 2001, precio energia 2011
Fuente: Censo de Poblacion y Viviendas 2001, IDAE, WWF, Carrier, Eurostat, Endesa, GasNatural Union Fenosa

1 22 N° de viviendas
10.000 - 10.000 - Dimension del
<10.000 h 100.000 h >100.000 h <10.000 h 100.000 h >100.000 h nicleo
1-3 - 104.195.652 42.497.814 76.141.187 36.683.592 27.996.540 A
<1960
24 310.403 169.127 134.440 30.439.126 81.427.771 255.989.251 B
1-3 355.460.405 98.984.408 25.283.924 81.911.830 45.278.035 19.739.898 c
1960 - 1980
24 314.618 190.411 123.423 90.046.260 282.236.873 - D-E-F
1-3 - 159.596.725 49.433.228 85.796.616 48.483.890 17.665.430 G-H
1981 - 2001
24 433.808 368.685 331.639 55.282.462 141.266.333 | 191.684.553 1-J
Afo de Plantas sobre
" Hotspots
construccion rasante
Espaia Euros
Total: 4.064.176.964
Hotspots Euros % respecto Espaiia
A 583.345.767 14,35%
B: 255.989.251 6,30%
C: 355.460.405 8,75%
D: 90.046.260 2,22%
E: 282.236.873 6,94%
F: 603.719.735 14,85%
G: 471.213.105 11,59%
H: 85.796.616 2,11%
I: 141.266.333 3,48%
J: 191.684.553 4,72%
Total: 3.060.758.899 75,31%
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Euros asociados a la calefaccion de las viviendas principales en edificios residenciales ( €)
segun aio de construccion, niumero de viviendas en el edificio, dimension del niicleo de poblacién
y plantas sobre rasante del edificio. Afio: consumo 2001, precio energia 2020 (escenario alto)
Fuente: Censo de Poblacion y Viviendas 2001, IDAE, WWF, Carrier, Eurostat, Endesa, GasNatural Union Fenosa, Boston Consulting Group

1 22 N° de viviendas
10.000 - 10.000 - Dimension del
<10.000 h 100.000 h >100.000 h <10.000 h 100.000 h >100.000 h niicleo
1-3 - 159.417.725 65.020.993 116.494.830 56.125.324 42.834.270 A
<1960
24 474911 258.761 205.691 46.571.389 124.583.221 391.659.567 B
1-3 543.848.882 151.444.603 38.684.010 125.323.825 69.274.688 30.201.737 c
1960 - 1980
24 481.361 291.326 188.835 137.769.375 | 431.818.020 - D-E-F
1-3 - 244.180.503 75.632.068 131.267.486 74.179.596 27.027.833 G-H
1981 - 2001
24 663.719 564.082 507.402 84.581.306 216.135.289 | 293.274.380 1-J
Afio de Plantas sobre
» Hotspots
construccion rasante
Espaiia Euros
Total: 6.218.127.450
Hotspots Euros % respecto Espaiia
A 892.509.938 14,35%
B: 391.659.567 6,30%
C: 543.848.882 8,75%
D: 137.769.375 2,22%
E: 431.818.020 6,94%
F: 923.681.791 14,85%
G: 720.948.711 11,59%
H: 131.267.486 2,11%
I: 216.135.289 3,48%
J: 293.274.380 4,72%
Total: 4.682.913.440 75,31%

61



A NATIONAL PERSPECTIVE ON SPAIN’S BUILDINGS SECTOR. A ROADMAP FOR A NEW HOUSING SECTOR

Breakdown of Cost Components for Energy Efficiency Upgrade

62

N de viviendas en el edificio 22 ~
s TOTAL ESPANA
N° de plantas del edificio 1-3 24 1-3 24

Datos generales
Viviendas principales 4.382.027 7.033 2.017.580 7.719.208 14.125.848 viviendas principales
Sup. util media viv. prin. 109,25 96,84 92,80 84,35 93,29 m2 vivienda
Sup. util viv. prin. total 478.727 681 187.228 651.106 1.317.742 miles m2
Coef. cubierta-planta 0,693 0,226 0,504 0,181 0,413 m2 cub/m2 planta
Sup. cubierta media viv. prin. 75,73 21,92 46,73 15,28 38,53 m2 cubierta/viv
Sup. cubierta total 331.846 154 94.274 117.963 544.237 miles m2
Coef. fachada-planta 1,008 0,987 0,756 0,599 0,770 m2 fach/m2 planta
Sup. fachada media viv. prin. 110,14 95,55 70,11 50,56 71,86 m2 fachadalviv
Sup. fachada total 482.648 672 141.457 390.268 1.015.045 miles m2
Coef. suelo-planta 0,137 0,155 0,022 0,024 0,065 m2 suelo/m2 planta
Sup. suelo media viv. prin. 15,00 15,00 2,00 2,00 6,04 m2 suelo/viv
Sup. suelo total 65.730 105 4.035 15.438 85.309 miles m2
Costes econémicos
Coste ais. cubierta 105,92 105,92 105,92 105,92 105,92 euros/m2 cubierta
Coste ais. cubierta / m2 planta 73,42 23,98 53,33 19,19 43,75 euros/m2 planta
Coste ais. cubierta / viv 8.021,21 2.322,05 4.949,23 1.618,64 4.080,86 euros/viv
Coste total ais. cubierta 35.149 16 9.985 12.495 57.646 millones euros
Coste ais. fachada 94,63 94,63 94,63 94,63 94,63 euros/m2 fachada
Coste ais. fachada / m2 planta 95,41 93,37 71,50 56,72 72,89 euros/m2 planta
Coste ais. fachada / viv 10.422,79 9.042,12 6.634,74 4.784,31 6.799,85 euros/viv
Coste total ais. fachada 45.673 64 13.386 36.931 96.054 millones euros
Coste ais. suelo 13,03 13,03 13,03 13,03 13,03 euros/m2 suelo
Coste ais. suelo / m2 planta 1,79 2,02 0,28 0,31 0,84 euros/m2 planta
Coste ais. suelo / viv 195,45 195,45 26,06 26,06 78,69 euros/viv
Coste total ais. suelo 856 1 53 201 1.112 millones euros
Coste huecos / m2 planta 34,76 34,76 34,76 34,76 34,76 euros/m2 planta
Coste huecos / viv 3.797,45 3.366,12 3.225,67 2.931,96 3.242,62 eurosiviv
Coste total huecos 16.641 24 6.508 22.632 45.805 millones euros
Coste recuperador / m2 planta 10,11 11,41 11,91 13,10 11,85 euros/m2 planta
Coste recuperador / viv 1.105,00 1.105,00 1.105,00 1.105,00 1.105,00 euros/viv
Coste total recuperador 4.842 8 2.229 8.530 15.609 millones euros
Coste caldera/ m2 planta 18,71 211 22,03 24,23 21,91 euros/m2 planta
Coste caldera / viv 2.044,00 2.044,00 2.044,00 2.044,00 2.044,00 euros/viv
Coste total caldera 8.957 14 4124 15.778 28.873 millones euros
Coste aislamiento / m2 planta 205,38 154,13 159,87 110,98 152,24 euros/m2 planta
Coste aislamiento / viv 22.436,90 14.925,73 14.835,70 9.360,97 14.202,02 euros/viv
Coste total aislamiento 98.319 105 29.932 72.259 200.616 millones euros
Coste E6cal / m2 planta 234,20 186,65 193,80 148,31 186,00 euros/m2 planta
Coste E6cal / viv 25.585,90 18.074,73 17.984,70 12.509,97 17.351,02 euros/viv
Coste total E6cal 112.118 127 36.286 96.567 245.098 millones euros
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Cost estimates for the installation of solar termal hot water supply for 60% of home needs against each “Hot-spot”

franja viviendas m2iviv €/m2 €lviv M€ franja viviendas m2iviv €/m2 €lviv M€
1 309.007 107,7 20,63 1 2222941 687 1 66.118 84,3 14,56 0 1.22717 [ 81
2 339.282 101,6 2177 10 2.212,02 1 750 2 482.615 79,8 16,29 1 1.299,05 [ 627
3 608.731 100,3 2344 1 2351431 1431 3 565.415 814 16,28 1 1.324,64 [ 749
TOTAL  1.257.020 102,5 22271 2282221 2.869 TOTAL  1.114.148 80,8 16,18 1 1.307,77 [ 1.457
franja viviendas m2/iviv €/m2 €lviv M€ franja viviendas m2/viv €/m2 €lviv M€
1 188.350 108,0 219201 2367451 446 1 100.175 86,8 1527 1 1.324,75 | 133
2 227.166 106,2 20,40 1 2.166,88 1 492 2 92.225 82,3 13540 1113351 103
3 418.842 104,0 24821 2581621 1081 3 213.682 88,4 17,24 1 1.523,80 [ 326
TOTAL 834.358 105,5 22941 2420351 2.019 TOTAL 406.082 86,6 15950 1.38148 [ 561
franja viviendas m2/viv €/m2 €lviv M€ franja viviendas m2/viv €/m2 €lviv M€
1 329.440 85,6 1597 1 1.367,40 1 450 1 277.836 86,8 1520 0 1.319,46 [ 367
2 279.165 85,1 144110 1.226,02 1 342 2 1.002.098 79,7 16,80 1 1.338,73 [ 1342
3 673.134 85,3 17,02 0 1.452,07 1 977 3 1.297.785 83,4 16,58 1 1.382,41 [ 1794
TOTAL  1.281.739 85,3 16,19 1 1.381,07 1 1.770 TOTAL  2577.719 82,3 16,50 0 1.358,65 [ 3.502
franja viviendas m2/iviv €/m2 €lviv M€ franja viviendas m2/viv €/m2 €lviv M€
1 243.947 126,4 21,72 0 2746451 670 1 90.745 101,1 1595 1 1.612,79 146
2 306.404 122,2 20,79 1 2541431 779 2 109.786 100,4 16,110 1618151 178
3 573.230 11,4 2463 1 274428 | 1573 3 201.750 97,2 1820 1 1.769,84 [ 357
TOTAL  1.123.581 117,6 22,87 | 268944 1 3.022 TOTAL 402.281 99,0 17,0 0 1.693,02 [ 681
franja viviendas m2/viv €/m2 €lviv M€ franja viviendas m2/viv €/m2 €lviv M€
1 182.133 90,7 16,07 1 145759 1 265 1 129.327 88,0 15,53 1 1.365,93 [ 177
2 140.222 90,3 15,72 1 1.420,40 1 199 2 245.868 85,7 16,95 1 1.453,37 [ 357
3 345.970 89,0 16,98 1 1.511,14 1 523 3 493.971 88,0 16,76 1 1.47527 | 729
TOTAL 668.325 89,7 16,46 1 1477511 987 TOTAL 869.166 874 16,63 0 1.452,80 [ 1.263
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Breakdown of Cost Components for Energy Efficiency Upgrade

S Amount Jobs
OHECE Invested

10-30 (number could reach

1 ACE Research UKE£ 1 million 60 if training programs are
sufficiently implemented)
- I T _
3 Fundaciéon Conde del Valle de €1 million
Salazar

5 EuroACE € 25,000 - € 30,000
et [
7 Columbia Institute US$ 1 million 13-16
9 Impetus Consulting € 1 million 8-14

10 Center for American Progress ~ US Imillion 125

1 The Center on Wisconsin US$ 1 million 12.5
Strategy

; ---

13 NRDC US$ 1 million

14 ___

15 The Real Estate Roundtable US$ 1 million 13.6

Data found in database

1| 15-ECF Ecofys Fraunhoff EnergySavings2020-FullReport.pdf P. 16
2 | 37-UNEP Green Economy Report Ch on Bldgs.pdf P.353
3 96-la_generacion_de_empleo_en_la_rehabilitacion_y_modernizacion_energetica.pdf P 123
4| 101-Fundacién IDEAS_1 DD 07 la rehabilitacién_una oportunidad para la reconversion del sector de la edificacion_2011.pdf P 29
5 | 23-EuroACE - Making Money Work For Buildings - September 2010.pdf P. 40
6 108-green_jobs_in_the_residential_energy_efficiency_industry.pdf p. 10
7 | 109-This_Green_House_May25.pdf p. 10
8 110-homeenergyretrofit_challengesopportunities.pdf P2

9 111-EE_fiscal_stimulus_Impetus_Report.pdf P3
10 | 112-RebuildingAmerica_Vision_Statement_FINAL.pdf P1

11 | 112-RebuildingAmerica_Vision_Statement_FINAL.pdf P1

12 | 114-A_New_Retrofit_Industry_2011.pdf P7
13 | 114-A_New_Retrofit_Industry_2011.pdf P7
14 | 114-A_New_Retrofit_Industry_2011.pdf P7
15 | 114-A_New_Retrofit_Industry_2011.pdf P7
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