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Name of the meetingBUILDING UP General Aims

• The EeB PPP (2010-2013) aims at mobilising 
smart investment in research with a short termsmart investment in research with a short term 
perspective 
BUILDING UP wants to address a longer term• BUILDING UP wants to address a longer term 
scenario (20/40 years) going clearly beyond the 
current EeB objectivescurrent EeB objectives.
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Name of the meetingBUILDING UP WP1 Activities and Methodology

LITERATURE REVIEW and ANALYSIS 
Recent ETP SRAs and publications related to 

energy efficient buildings
ShortName scenarios and trends

Refurbishment to transform Existing Buildings into energy-efficient buildings Neutral/Energy-positive new buildings Building materials Energy-efficient districts/communities Horizontal technological aspects Horizontal organisational aspects

Solutions for historic buildings and 
cultural heritage

Envelope Systems and 
equipment for 
energy use

OTHERS Systems and 
equipment for 
energy use

Systemic 
Approach

OTHERS grey energy of 
building 
materials and 
grey energy 
efficiency

CO2 reduction material 
research 
priorities

Materials: 
Embodied 
energy and 
Multi-
functionality

District and 
urban design

Systems and 
equipment for 
energy 
produchtion at 
district level

Systems and 
equipment for 
energy use at 
district level

Storage of 
energy: 
thermal, 
electrical or 
other

Interaction 
(integration) 
between 
buildings, grid, 
heat networks, 
etc.

Retrofitting OTHERS Envelope and 
components 
(for new or 
existing 
buildings)

Systems and 
equipment for 
energy use (for 
new or existing 
buildings)

Systems and 
equipment for 
energy 
production (for 
new or existing 
buildings)

Storage of 
energy thermal 
or electrical or 
light

Quality indoor 
environment 
(including 
comfort and 
health)

Design - 
Integration of 
new solutions

Automation 
and control

Industrialisatio
n and mass 
customisation

Life Cycle 
Analysis (LCA)

Energy 
Management 
Systems

Labelling and 
Standardisatio
n

Waste 
management

Diagnosis and 
predictive 
maintenance 
(continuous 
commissioning
)

OTHERS Relationship 
between user 
and energy

Value Chain 
and SMEs 
focus

Geoclustering Knowledge 
transfer

Business 
models. 
Organisational 
and financial 
models, 
including 
Energy Service

public funding 
strategies

Regulatory 
framework and 
support 
schemes

Market 
facilitation and 
transformation

"green" Jobs Climate 
Change

OTHERS Strengths Weaknesse
s

SWOT Analyse

T i

Work in Progress

UPDATED TRENDS, SCENARIOS and 

Energy Service
EeB Roadmap ENERGY-EFFICIENT 
BUILDINGS PP multi-annual 
roadmap and longer term strategy

novel sustainable strategies, 
concepts, methodologies and 
techniques to improve the energy 
efficiency of cultural heritage 
buildings.

new materials, 
products and 
components

methodologies 
to integrate 
comfort 
systems, 
energy 

Development 
of passive 
systems that 
will enable 
replacement of 

integral 
concepts, 
consisting of 
building and 
system 

New 
approaches 
combining 
novel 
processes, 

innovative 
approaches in 
district design 
are needed

new methods 
of  predicting 
one day ahead 
the renewable 
energy 

energy-
conversion 
hub/router; 
combination of 
storage and 

enabling 
storage of 
renewable 
thermal energy 
at district level; 

bi-directional 
connection 
between 
storage 
systems, smart 

identification of 
building 
groups, use of 
green areas; 
energy-

Thermal 
insulation 
materials; 
nanotechnologi
es, raw 

new flexible 
and eff icient 
equipment; 
hybrid, 
integrated 

improvements 
in the 
integration of 
PV in the 
external 

enabling 
seasonal 
storage of 
renewable 
thermal 

exchange of  
indoor air with 
fresh air from 
outside should 
be based on 

a data 
repository with 
optimal 
technical 
interventions 

Service 
oriented 
architectures 
are needed to 
introduce 

industrialised 
solutions and 
products, 
capable of 
being adapted 

evaluation of 
long term 
complex 
quality of 
buildings and 

Automation 
and self-
adaptation are 
needed to 
adapt to the 

a holistic 
approach for 
an efficient 
labelling 
system of 

in order to 
guarantee 
energy-
efficient 
performance 

factor of 4, 
primarily due 
to user 
behaviour; 
disseminated 

concepts and 
tools for 
process 
integration 
along the 

Varying 
meteorological, 
polic and 
cultural 
variances , 

New tools 
which are cost 
effective, fast 
and easy to 
use have to be 

Alternative 
business 
models using 
life-cycle 
costing and/or 

SRA Textile

SRA Steel (p57) Steel can also be used to 
strengthen old masonry structures. 

(p56) Steel-
based 
solutions have 
good merit in 
refurbishing, 

(p55)Excessiv
e uses of 
materials, 
energy, and 
water must be 

Sustainable   
steel   
construction   
is   based   on 
competitive  

The  problem  
of  sick  
building  
syndrome  
must  be 

(p55) Urban   
development   
in   the   EU   
continues   to 
accelerate. 

The European 
steel industry, 
in common 
with those in 
other parts of 

p57)The 
construction 
industry is 
labour 
intensive and 

SRA Construction p28) The concepts of Sustainable 
Development must be translated in a 
specific way when dealing  with  
Cultural  Heritage.  There  is  a  need 
to  develop  a  knowledge-based  

p21) for 
existing 
buildings, 
technical 
possibilities to 

•  New 
concepts, 
technologies, 
design tools 
for the retrofit 

New  
concepts,  
technologies,  
design  tools  
for  the  large-

Develop net 
CO2-free, and 
energy-
producing new 
buildings, able 

p23) Ef ficient 
and 
Environmentall
y Friendly 
Construction 

p15) 
Sustainable 
urban policies 
are necessary 
to ensure the 

•  Develop 
buildings as an 
active part of 
the energy 
systems 

4.1.4.2  
Objectives 
The objective 
is to enhance 
the level of 

p21) As far as 
the 
construction 
sector is 
concerned, 

European  
citizens  spend 
more  than  
90%  of  their  
time  in  

A better 
understanding 
of the impact 
of the built 
indoor 

Acessability: 
people with 
disabilities and 
those with 
reduced 

Accompanying 
measures for 
training, 
dissemination, 
and support to 

The ECTP will 
promote 
research at 
European 
level, but the 

Accompanying 
measures for 
training, 
dissemination, 
and support to 

European 
citizens 
spend more 
than 90% of 
their time in 

SRA Forest Vision: The 
proportion of 
wood-based 
materials used 
in construction 

Research Area 
2-6: 
Technologies 
to boost heat 
and power 

Research Area 
1-4: Living with 
wood
Vision: Wood 
consumption 

SRA Chemistry These 
advances in 
technology will 
allow houses 
to turn into self-

Further, 
important 
products and 
technologies 
such as solar 

The control 
and 
understanding 
of the structure 
property 

Nanofoams: 
using the 
known foams 
in new ways to 
provide better 

Energy 
management: 
insulation in 
buildings,  
more efficient 

Energy 
generation: 
this includes 
current 
technologies 

Energy 
storage:  
batteries, 
superconducto
rs,  hydrogen 

Houses will be 
equipped with 
a control 
centre, 
allowing home 

Various 
technologies 
could play a 
vital role in 
managing 

Doing 
complete 
lifecycle 
analysis on 
newly 

Efficient 
lighting in the 
form of  light 
emitting diodes 
could replace 

The 
establishment 
of an 
Integrated 
Decision 

SRA EuMaT The 
paramount 
theme for 
EuMaT 
activities is 

Materials for 
energy 
conservation, 
This will 
include 

Functionally 
Graded 
Materials 
(FGM) priority 
themes:

Solar grade 
silicon. Making 
available cost-
efficient 
photovoltaic 

Functionally 
graded 
materials and 
self lubricant 
coatings for 

Advanced 
materials that 
allow noise 
(absorption 
and isolation), 

Materials for 
embedded 
sensors, to 
improve data 
acquisition, on 

The production 
processes of 
the future must 
comply with 
some general 

Development 
of  life cycle 
management 
systems 
Lifecycle 

protect the 
environment 
by keeping the 
processes 
contained, by 

Biodegradable 
and renewable 
materials 
(lubricants, 
fuels, plastics) 

Collaboration in Research, 
Development and Innovation in the 
Construction Sector 

New construction maintenance 
techniques and materials for the 
preservation and rehabilitation of 
cultural heritage buildings. 
- simulation tools for refurbishing and 

Improved 
construction 
processes to 
reduce 
completion 

New materials 
and techniques 
for reduction of 
CO2 and NOx 
emissions

New materials 
for 
maintenance, 
rehabilitation 
and 

New materials 
for 
maintenance, 
rehabilitation 
and 

Development 
of new 
technologies 
for more 
efficient 

Construction 
materials with 
embedded 
renewable 
energy 

Optimisation of 
healthy and 
comfortable 
indoor 
environment

Ambient assist 
living / more 
environment 
control
New 

High quality 
and more 
efficient 
modular 
construction 

Improved 
demolition 
techniques to 
lower the use 
and impacts on 

Development 
of durable 
materials  with 
prolonged and 
predictable 

New methods 
and materials 
for noise 
reduction
- simulation 

Improved 
accessibility to 
innovative 
products and 
technologies 

New materials 
and techniques 
for reduction of  
CO2 and NOx 
emissions

Development 
of mobile 
devices and 
microelectronic
s to surveil and 

World in Transition - 
A Social Contract for Sustainability

building of a 
fully functional 
climate 
compatible 
modell city

modification of 
existing urban 
structures

Landuse Renewable 
Energy 
management
The challenge 
lies in giving 

Renewable 
Energy 
management
The challenge 
lies in giving 

The requisite 
decarbonisatio
n of energy 
systems 
means that the 

 a new 
scientific 
discipline: 
"Transformati
on research", 

initiate a 
change in 
lifestyle, 
production and 
consumption

Knowledge 
transfer

interdisciplinar
y research
Cooperation 
with research 
instituts in the 

ERACOBUILD Analysis of Trends 
and Future Research Needs

Historic buildings and energy 
efficiency

energy 
ef ficiency, new 
materials

energy 
management, 
renewable 
energy, energy 
services

maintenance 
services
indoor air 
quality
environmental 

energy 
management 
renewable 
energy

construction 
technologies, 
new materials, 
design 
process, 

indoor air 
quality

renewable 
energy 
management, 
energy 
efficiency

system 
integration, life 
cycle analysis, 
water cycle

Waterborne 
energy supply, 
Bioenergy 
supply

Energy 
storage

Moisture 
control in 
buildings and 
use of 
materials with 

design 
prozess, 
Quality 
management 
in design and 

Implementatio
n of ICT, "Off-
site 
Integration/ 
Automation"

Life Cycle 
Costs, Life 
Cycle Analysis

assessment 
tools for 
sustainable 
performance

Embodied 
energy, 
Environmental 
friendly 
material, green 

Acoustics, 
acessibility and 
usability for 
people with 
special needs, 

customer 
needs

Competitivene
ss

dissemination,
supply chain 
management,
facility 
management.

IEA Technology Roadmap on Energy-
Efficient Buildings: Heating and 
Cooling Equipment 

Low/zero-
carbon and 
energy-
efficient 
heating and 

 Develop cross-
stakeholder 
consensus on 
the importance 
of stable long-

Governments 
need to create 
the economic 
conditions that 
will enable 

An additional 
USD 3.5 billion 
a year needs 
to be made 
available for 

Convene 
policy co-
ordination 
group and 
review existing 

Harmonise 
international 
test 
procedures to 
facilitate trade 

Cement Technology Roadmap 2009 A well-
designed 
concrete 
building 
typically 

When building 
new cement 
plants, 
manufacturers 
install the most 

Four distinct 
”reduction 
levers” are 
available to the 
cement sector 

Concrete has a 
high albedo 
effect, 
meaning many 
solar rays are 

7.   Encourage 
international 
collaboration 
and public-
private 

 Create 
institutional 
frameworks for 
industry-scale 
technology 

Financial 
support will 
particularly be 
needed to 
develop and 

1.  Promote 
the adoption of 
best available 
efficiency 
technologies 

  Promote 
international 
training events 
with national 
standardisation 

Integrate or 
align climate 
protection 
research 
programmes at 

 IEA - ENERGY TECHNOLOGY 
PERSPECTIVES 2008

(page9) 
Governments 
will need to 
give a lead to 
public opinion, 

(page 3) 
Based on 
optimistic 
assumptions 
about the 

Buildings and 
appliances 
The ACT 
scenarios can 
become reality 

Tough 
efficiency 
regulations 
for buildings, 
appliances 

Japan Energy Technology Roadmap 
2100

Local  Energy 
Network (by 
2050),
Distributed 
energy storing 

Res/Com 
energy 
management - 
coordination 
with energy 

Active 
controlable 
construction 
material (2050) 
-> 

High ef ficient 
LED (2015)
Organic LED 
(2030)

PV: Installation 
facilitation, 
Installation of 
PV in curved 
surfaces, in 

Light storage, 
bio-chemical-
light emission 
(by 2100)

Active 
controlable 
construction 
material (2050) 
-> 

Advanced use 
of solar light 
(light efficiency 
light focusing 
and 

CO2 
intensity of 
residentual 
sector: 

Urban Futures 2050
Szenarien und Lösungen für das 
Jahrhundert der Städte

Long term trends and options in the  
austrian building sector

Essential 
characteristics 
of buildings in 
2050 in terms 
of energy are: 

The 
development 
and market 
penetration of 
energy 

The thermal 
quality of a 
building is 
decided to a 
large extent by 

 The building 
sector and the 
electricity 
systems are 
integrated, to a 

Particular 
attention is 
paid to the 
system which 
combines solar 

new energy 
management, 
measuring and 
control 
technologies 

 New energy 
management, 
measuring and 
control 
technologies 

Modern 
information 
and 
communication 
technologies 

Building codes 
which ensure 
low energy 
consumption 
and subsidies 

The 
development 
and market 
penetration of 
energy 

The traffic and 
transport 
system will 
stay the critical 
area in respect 

Energy Efficiency in Buildings Increase Develop Urban Transition to R&D delivers Appliance Energy mix: Incorporate Integrate Labels set Metering:  All Education & Set targets on Subsidize R&D Building Procurement Energy 

Historical analyses show that a
change’ (Osterhammel, 2009) 
and comprehensive transforma
for a change in the direction of
therefore be created through a
diff t l lPapers

Topics

related CHALLENGES/GAPS
Roadmap for a Transformation of 
Energy Use in Buildings

efficiency of 
current 
equipment.

economical 
new 
technologies 
and 

Planning: Set 
new rules that 
incentivize 
energy-

smart 
electricity grid 
using digital 
technology to 

high 
performing and 
affordable 
material.

energy use is 
minimized 
- Standards 
are stringent, 

Invest in 
renewable 
energy 
solutions for 

ICT into design 
and 
construction 
process

technology to 
allow 
information 
transfer 

conditions for 
subsidies and 
other benefits 
or constraints, 

residential and 
commercial 
units have 
individual 

training of 
professionals& 
the general 
public.

real estate 
portfolio based 
on energy 
performance 

programs for 
new designs, 
technologies 
and materials 

energy codes 
for new and 
existing 
buildings are 

regulation: 
Ensure that 
energy 
efficiency is a  

performance 
audits: 
Introduce 
energy 

Wind Energy: 
A Vision for Europe 
in 2030

And yet this 
does not mean 
covering 
Europe in wind 
turbines. At the 

p11: High 
Quality Jobs 
Wind sector 
employment 
has increased 

p8: Today,   
Europe   leads  
the   world   in   
terms   of 
manufacturing 

p19: “The  
power  plant  
cost  curve  
has  to  be 
broken, not 

Strategic Research Agenda One of the 
main barriers 
to the large-
scale 
deployment of 

 In countries 
with a large 
share of 
district heating, 
this network is 

Ensuring 
public support 
Compared  to  
conventional  
sources  of  

International 
and local 
electricity 
marketplaces 
should be 

Human 
resources 4.7. 
The wind 
energy sector 
is currently 

Human 
resources 
4.7. 
The wind 
energy sector 

SRA-Water, 2010 Update Important  
interactions  
exist  between  
water  and  
energy. Energy 

 In  order  to  
improve  the 
energy  
balance  of  
wastewater  

The interaction 
between water, 
energy and 
climate change 
will also impact 

In addition, 
there is 
another strong 
interaction of 
water and 

Industrial use: 
To  develop  
sustainable  
use  of  
resources  

ETP-SMR
Strategic Research Agenda

3.1.3. Increase 
resource 
efficiency and 
foster 
substitution of 

New 
exploration 
methods are 
required to fill 
resource gaps 

The  sector  
has  to  act  in  
close  co-
operation  with  
customers  if  it 

It  is  essential  
that  European  
citizens  
understand  
how  the  

5.2.2 Financial 
Resources 
The research  
necessary  to 
achieve  the  

5.2.1 Human 
Resources 
There are 
many kinds of 
resources, 

Common Vision for the Renewable 
Heating and Cooling sector in 
Europe: 2020 - 2030 - 2050

District Heating 
and Cooling 
and large-
scale 
integration of 

Thermal 
Energy 
Storage
• 24-hour-
capacity 

Where a single 
renewable 
energy source 
cannot provide 
alone 100% of 

Local 
constraints 
such as the 
relative 
abundance of 

Research is 
needed on 
components 
that qualify as 
cross-cutting 

Education / 
Training
• Knowledge of 
renewable 
heating and 

Stimulation / 
financial 
support
• The real cost 
of  producing 

Policy and 
Legislation
• Effective and 
full 
implementation 

Standardisatio
n
• In a global 
market, the 
main 

The theoretical 
and technical 
potential of 
renewable 
energy 

Solar thermal, 
biomass, 
geothermal, 
aerothermal, 
and 

Smart-e buildings potential 
measure: B4: 
Awareness 
Raising 
Campaigns 

potential 
measure: B3: 
Professional 
training 
programmes 

potential 
measure: B1: 
Financing 
mechanisms 
includes any 

potential 
measure: B1: 
Financing 
mechanisms 
includes any 

potential 
measure: B2: 
Smart 
regulations  
includes any 

potential 
measure: B3: 
Professional 
training 
programmes 

 A short roadmap addressing the 
strategy of the steel industry in the 
fields of sustainability, energy, CO2 
and environment – as an example of 
an Energy Intensive Industry

• Recovering 
Fe units from 
in-plant 
residues in 
dedicated tools 

Bio-tex Research Roadmap (page 6)
promote the 
exploitation of  
renewable 
resources from 

ETP Textile Questionnaire feedback Textile 
materials with 
enhanced 
properties (e.g. 
thermal 

Textile 
materials 
capable to 
generate or 
store electric 

Textile 
materials 
capable to 
generate or 
store electric 

Enhanced 
filtration 
technologies 
including those 
for waste and 

Enhanced 
filtration 
technologies 
including those 
for waste and 

ETP Construction and E2BP 
questionnaire feedback

All existing 
buildings zero 
energy 
refurbished LT

All new 
buildings net 
zero energy 
MT

Low cost thin 
insulating 
systems MT-
LT

Low cost 
efficient PV 
systems MT-
LT

Financing energy efficiency in 
European buildings:
How to boost 
large-scale retrofit?

The rate of  
refurbishment 
of existing 
buildings in the 
EU is currently 

National 
programmes
Member States 
have to 
consider the 

Legal 
measures
The European 
Commission 
should 

Regulatory 
actions
National 
governments 
need to align 

The rate of  
refurbishment 
of existing 
buildings in 
the EU is 

Financing energy efficiency in 
European buildings (ppt)

Recommendati
ons
• Develop 
specific 
programmes 

Recommendati
ons
• 
Develop/adapt 
building codes 

SET Plan Technology Roadmaps Smart Cities 
Initiative: 
Refurbish of  
the existing 
buildings to 

Besides 
technologies 
(for the 
refurbishment), 
innovative 

 different 
design  options 
for  zero  
energy  
buildings  in  

PV: Integration 
of  PV-
generated 
electricity
- To develop 

Objective: 
Smart grids, 
allowing 
renewable 
generation, 

Integration of 
PV-generated 
electricity
- To develop 
and validate 

vigorous R&D 
programmes 
on materials; 
component 
design, 

Decrease  
costs  and  
time  to  
market –  by  
aligning  

support  
research  
infrastructures, 
that  include  
testing  

Japan Scenarios and Actions 
towards Low-Carbon Societies 
(LCSs)

(...) efficiency 
improvement 
of heat pumps 
(for air 
conditioners 

The average 
lifetime of 
dwellings in 
Japan is 
around 35 

Sustainable 
Building 
Materials: Use 
of Wood (p 50)

city structures 
where people 
can live within 
walking 
distance

CO2 emissions 
from the 
residential 
sector could be 
almost 

development 
and spread of 
energy-saving 
devices

Well insulated 
buildings

Efficient use of 
sunlight

increased use 
of renewables

For residences 
and offices, 
digital meters 
(smart meters) 
for electricity 

Publicizing of 
energy use 
and CO2 costs 
information for 
smart choices 

Effective 
countermeasur
es in the 
scenario A are 
energy 

Use of Top-
runner and 
Appropriate 
appliances.

Human 
resource 
development 
for building 
“Low-Carbon 

Initial cost 
reduction by 
rent and 
release system 
resulting in 

To encourage 
the 
construction 
and 
penetration of 

To  realize  a  
Low-Carbon  
Society  which  
reduces  CO2  
by  60-80%  

In each 
scenario, 
strategies for 
realizing LCS 
include three 

ETA Forest questionnaire Answer Smart services 
facilitating 
renovation, 
restoration and 
reinforcement 

Harmonized 
methods for 
monitoring the 
carbon pool 
created by 

Advanced 
prefabrication 
systems

Perfection of  
acoustic 
properties in 
light weight 
contructions

Joining and 
glueing of of 
components at 
the building 
site

SusChem Implementation Action 
Plan

Create the 
core 
technologies

Smart Energy 
Home, 
Priorities

The intention is 
the 
development

Nanostructure
d materials 
have the

Other 
developments 
of new

The aim is to 
maintain and 
improve the

Reliance on a 
few limited 
sources of

Achieve signifi 
cant savings 
(even with

Explore new 
technology 
processes to

new insulation 
materials that 
will

Integrating 
insulation 
technologies

Explore new 
technology 
processes to

indoor 
environment 
can therefore

The intention is 
the 
development

An important 
aspect of eco-
effi ciency that

A key priority 
for SusChem 
will be the

Europe as a 
whole needs to 
significantly

facilitate the 
exchange of 
best practice

Risk 
assessment 
and

Education, 
Skills and 
Capacity

the home 
environment 
becomes the PRIORITIZATIONtechnologies 

and 
multidisciplinar

Priorities
- Lithium 
batteries for 

development 
of 
technologies, 

have the 
potential to 
revolutionise 

of new 
materials to 
improve the 

improve the 
quality of life of 
citizens 

sources of 
energy is 
detrimental not 

(even with 
current 
technologies 

processes to 
enhance and 
improve the 

will 
significantly 
increase 

technologies 
with intelligent 
ICT 

processes to 
enhance and 
improve the 

can therefore 
bring about 
substantial 

development 
of 
technologies, 

effi ciency that 
can be 
addressed 

will be the 
further 
development 

significantly 
improve its 
innovation 

best practice 
innovation 
know how at 

and 
management 
strategies

Capacity 
Building

becomes the 
centre of  
healthcare, the 

SusChem Answers to questionnaire Foams with 
nano-scale 
pores for 
building 
insulation to 

Lightweight 
Composite 
Material to 
replace metal 
in Medium 

Semiconductor 
technologies 
for lighting and 
photovoltaic 
(PV) energy 

ETP Mineral Ressources - Answers 
to questionnaire

Raw Material 
Initiative (RMI),-
this document 
is crucial for 
the sound 

European 
Innovation 
Partnership 
“Sustainable 
supply of non-

ETP Wind - Answers to 
questionnaire

Unfortunately 
the wind 
energy SRA 
does not 
focus on 

ETP WssTP - Answers to 
questionnaire

Towards additional policies to 
improve the environmental 
performance of buildings 
Part II: Quantitative assessment

Towards additional policies to 
improve the environmental 
performance of building

CHP 
(combined 
heating and 
cooling) 
technologies

Beyond 2030, 
R&D needs to 
focus on 
developing 
technologies

Thermal 
energy storage 
will also be the 
key to solar 
systems

Improve 
information 
availability, 
quality and 
impact on

This roadmap 
recommends 
the following 
actions:  
Develop cross-

KEY POINT: 
China is the 
most important 
market for 
room air

KEY POINT: 
China is the 
most important 
market for 
room air

International 
collaboration
Engage in 
international 
collaboration

 Low/zero-
carbon and 
energy-
efficient 
heating and

The UK Housing Stock 2005 to 2050 A key issue for 
new build, 
especially 
dense new 
build, is the 
i t f

New buildings 
must be 
constructed to 
ultra-low 
energy 

t d d

Air tightness 
windows
Cavity wall 
insulation
Solid wall 
i l ti

microgeneratio
n

Solar thermal:  
Systems are 
known to be 
close to 
market which 

b 20M2

Home security 
systems: Often 
systems have 
sommunication
s and 

it i

lights and 
appliances: 
LEDs for 
lighting
Vacuum 
I l t d

Improved 
metering is 
part of the 
development 
of information 

t t

Housing 
developers 
could out-
source the 
entire provision 

f

develop a 
policy 
approach 
which moves 
away from 

l i

The 
technology 
(district 
heating with 
CHP, heat 

l

Personal 
Carbon 
Trading (PCT) 
and carbon 
taxation

The most 
promising 
single tool for 
demand 
reduction is 

tPowering our Lives: Sustainable 
Energy Management and the Built 
Environment - Futures Report

Scenario 
Green Growth: 
(...) new 
generation of 
zero-emission 
h i

Scenario 
Resourceful 
Regions: One 
of the most 
notable 

h i

Scenario 
Sunshine 
State: A huge 
gain came 
from the 
d l t

Scenario 
Green Growth: 
Supply 
fluctuations are 
also managed 
th h t

Standby 
consumption
New power 
sources: fuel 
cells may 

Technologies 
which were 
broadly 
applicable 
across the 

i

A number of 
applications 
were relevant 
to multiple 
scenarios. 
Th

Scenario 
Resourceful 
Regions:  
Recycling 
becomes ‘a 

f lif ’ d

Resourceful 
Regions: 
Intelligent 
consumption 
and demand 

t

Scenario 
Sunshine 
State: Smart 
metering 
helped, and 
b h i

Workshop 
participants 
also brought 
forward some 
further 
th ht

Scenario 
Green Growth: 
In some areas 
of the 
economy, 

l ti

Scenario 
Carbon 
Creativity: The 
design and 
build of these 

it fl tHow do we contribute to the EU’s 
Minerals Policy

Making more 
with less: 
decoupling, 
material 
eff iciency 
(p.10)

Critical 
Minerals 
Deposit 
Information 
System 
(CriSys): 

l

Optimising 
extraction and 
processing of 
resources: 
improved 
ef ficiency 
th h t th

Reuse of heat 
and more 
synergistic 
processing will 
also help to 
reduce energy 

ti

Innovative 
methods for 
making value 
of waste by 
development 
of sustainable 

li

 significant 
efforts are still 
required to 
achieve the 
ultimate goal 
of a “recycling 

i t ” d t

European 
Minerals 
Intelligence 
Network 

New  business  
models  
required,  e.g.  
leasing  
products/  
components/m

t l

Recyclability of 
a product is 
not enough, it 
needs to 
happen at end-
of-life. → 
i

Development 
of an e-
compendium 
for all critical 
minerals 
identif ied by 
th R

PRIORITIZATION 
OF CHALLENGES

(Inventive Sessions)

Focus on cross-ETP relevance and 
NMP topics
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Name of the meetingBUILDING UP Deliverable 1.1

Report on Scenarios and Trends – Content
• D1.1 “Report on scenarios and trends” presents a broad review of 

foresight studies, as well as definitions of scenarios and trends.

Report on Scenarios and Trends – Content

• Background information on drivers, barriers and trends with 
regard to energy efficiency in buildings was collected and assessed. 

• Studies were reviewed in the light of the goal of this project:• Studies were reviewed in the light of the goal of this project: 
Foresight studies launched by the NMP theme, EU-funded work 
and reports and research agendas from ETPs, ERA-Nets and 
th lti ti l i iti ti l i j ti lother multinational initiatives, plus various major national sources

• List of scenarios from different sources was collected

5 Roadmapping Workshop, 
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Name of the meetingGlobal Drivers 

• Climate Change – construction has to play a major role in reducing 
greenhouse gas emissions 

• Resource scarcity – an absolute reduction of the global footprint 
has to be achieved (e.g. through increased efficiency, endured 
consistency eco-sufficiency strategies recycling)consistency, eco sufficiency strategies, recycling) 

• Demographic change – rise of population of EU27 from 497.8 
million to 527.7 million in 2030 with population aged 65+ rising from 
17 2 % t 23 7 % (VID 2010) th f iti h i h h ld17.2 % to 23.7 % (VID 2010), growth of cities, changes in household 
structure 

6 Roadmapping Workshop, 
October 5th, WarsawClaudia Dankl, ÖGUT



Name of the meetingBUILDING UP Deliverable 1.1

Deliverable Results

Analyzed scenarios have been condensed into five major groups:

• Climate Change and CO2 emissions
• Growth and competitiveness
• Efficiency (measures) and technological innovation
• Demographic and social aspects, including labor force
• Renewable and non renewable resources• Renewable and non-renewable resources

7 Roadmapping Workshop, 
October 5th, WarsawClaudia Dankl, ÖGUT



Name of the meetingClimate Change and CO2 emissions
CO2 target/scenario Source

-50% in EU until 2050 SRA-EuMaT 2006

reduction of building related CO2 emissions by 2Gt by 2050 IEA EEB H&C Roadmap • While there is general g 2 y y p
2011

“zero environmental impact” SMR EU Policy 2010

reduction of global CO2 intensity per GDP emissions 
by 1/3rd of today’s level by 2050 

Japan Tech. Roadmap 
2006

g
agreement on the need 
to decrease CO2
emissions in order to y y y

and reduction to less then 1/10th of today’s level by 2100

“climate neutrality” of the building sector by 2035 PHI 2010

60% reduction until 2050 in UK Hinnelis: UK Housing 
stock 2007

emissions in order to 
prevent  climate change, 
broad variations on CO2
targets are provided by

70% reduction compared to 1990 in Japan. A 70% CO2
emission reduction below the 1990 level can be achieved by 
reducing 40% the energy demand and by introducing low-
carbon energy supply.

Fujino: Japan Scenarios 
2008

targets are provided by 
the different reports. 

“substantial reductions in CO2 emissions”
(a global potential to reduce approximately 29% of the 
projected baseline emissions by 2020 cost-effectively in the 
residential and commercial sectors)

IPCC SRREN 2011

By 2050 carbon emissions in the EU will have to be reduced PHI 2010

• D1.1 summarizes 
forecasted CO2
targets/scenarios. By 2050, carbon emissions in the EU will have to be reduced 

by 80 to 95 percent to reach global climate protection goals.
PHI 2010

Overall, in terms of residential & tertiary (buildings), the 
roadmap develops scenarios for EU GHG emissions towards 
an 80% domestic reduction (100% =1990)

EC Low Carbon 
Roadmap 2011

g

8
The main target for energy consumption is to quarter the 
sector’s CO2 emissions by 2050, to halve the final energy c

SRA Construction 2005

Claudia Dankl, ÖGUT



Name of the meetingGrowth and competitiveness

There are two contradictory tendencies: y
• The general internal market trend of the building sector leads 

towards continuous growth within the built environment. 
Th th t d if t i t• The other tendency manifests in two ways. 
• In the general, natural understanding that unlimited growth can 

not endure in a limited natural environment and that therefore all 
growth-orientated scenarios are to be considered unsustainable 
on a long-term scale. 

• The reduction of available resources mainly fossil fuels and the• The reduction of available resources, mainly fossil fuels, and the 
enforced necessity to reduce consumption.

9 Roadmapping Workshop, 
October 5th, WarsawClaudia Dankl, ÖGUT



Name of the meetingGrowth and competitiveness

Examples of target growthp g g

growth target/scenario Source

“boosting competitiveness, economic growth and the
l t d i t l t i E ”

SRA Steel 2005
related impact on employment in Europe.
“to assume a global leadership in the coming 30 years”

“Increasing the competitiveness” SRA Forest 2006

“become the leading centre of expertise by 2030 [ ] SRA Water 2010Ubecome the leading centre of expertise by 2030 […]
“world market growth rates varying between 5 and 20% in
the various subsectors in the coming decades

SRA Water 2010U

Very steep increase in cooling demand: 82% increase in ETT-RHC Vision 2011
the residential sector and 60% increase in the service
sector from 2007 till 2020.

“stimulating the European economy […] and creating new
wealth”

SusChem IAP 2006
wealth

“Demand for energy and associated services, […] is
increasing”

IPCC SRREN 2011

10 Roadmapping Workshop, 
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Name of the meetingEfficiency and Technological Innovation

• An increase of efficiency is required in many areas:y q y
• Building components and envelop, energy production (efficiency

of energy conversion), efficiency of storage (reduction of storage
and conversion losses) energy use ( e g through power heatand conversion losses), energy use ( e.g. through power-heat
cogeneration), embodied energy in building materials, building
site logistics and management as well as nearly all further stages
f b ildi d l t dof building development and usage.

• Increased efficiency is a necessity regarding the capabilities to
disassemble buildings (keyword: urban mining).g ( y g)

• The challenge is no longer just to create sustainable cities, but
truly regenerative cities: To assure that they do not just become
resource efficient and low carbon emitting but that they positivelyresource-efficient and low-carbon-emitting, but that they positively
enhance rather than undermine ecosystem services they receive
from beyond their boundaries.

11 Roadmapping Workshop, 
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Name of the meetingDemographic and Social Aspects

Demographic and social aspect scenarios to be taken into accountg p p
for scenarios in the building sector include:

• Changes in lifestyle: more households with more energy-using
interior less persons living per household but more living area perinterior, less persons living per household but more living area per
capita

• Change in awareness of energy and resource subjects in the
population

• Human resource concerns of the ETP’s to attract and secure
qualified employees for the futurequalified employees for the future.

• General demographic tendencies: the earth is calculated to have
about 8 billions inhabitants by 2030 (+80 millions per year in 2010),
d hi t d i h t i l diff ti tidemographic tendencies show strong regional differentiations.

• In Europe, a general trend towards an aging society is visible.

12 Roadmapping Workshop, 
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Name of the meetingRenewable and Non Renewable Sources

Scenarios on renewable and non renewable sources and related
targets present a certain degree of variation The most important are:targets present a certain degree of variation. The most important are:

• Natural resources (water, minerals) must be saved. 50% of all
materials extracted from the earth’s crust are transformed into
construction materials and products. When these materials enter the
waste stream, they account for 22 % of all final waste.

• Assumption of oil production peak: 2050 (Japan Tech RoadmapAssumption of oil production peak: 2050 (Japan Tech. Roadmap
2006). Other estimates said that Peak Oil is impending and will hit
around 2020. Long term oil-prices could reach up to 200$/bbl or
300$/bbl This will lead to strong pressure towards increased energy300$/bbl. This will lead to strong pressure towards increased energy
efficiency and resource use efficiency.

• Assumption of natural gas production peak: 2100

13 Roadmapping Workshop, 
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Name of the meetingBUILDING UP Next Activities

• Inventive Session 6th October Warsaw:Inventive Session, 6 October, Warsaw:
• Analysis and Prioritization of BUILDING UP challenges. 
• Preliminary Identification of cross-ETP research areas where to 

focus the roadmap.
• Possible Interactions with EeB PPP Roadmapping activities:

• Scheme of the Roadmap: late October 2011

• Draft Roadmap: December 2011 (validation meeting) 

14 Roadmapping Workshop, 
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