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Roadmap action plan

Regulatory Convene policy co-ordination
framework ( group and review existing policies —~

and support . :
Develop national and/or regional roadmaps
schemes and vision for buildings, including heating
and cooling equipment

Streamline policy frameowork for buildings and remove barriers -energy and environment policy goals/regulatory frameworks

Develop an integrated policy package in consultation with stakeholders (conduct periodic ex-post reviews of effectiveness)

' Implement policy package, including framework for the support of heating and cooling technologies
' Internalise the external costs of heating and cooling equipment
‘ Implement support policies for specific heating and cooling technologies

Gradually phase out technology-specific support mechanisms and tr on to technology neutral policies

Marlfet ) nternational test procedures to facilitate trade and transparency on performance
facilitation
and Improve education and training of building sector professionals with energy efficient/low carbon heating and cooling technologies
transformation
' Develop installer certification and product quality labelling schemes where not currently available
Improve information available to decision-makers (architechts, engineers, installers, equipment purchasers, etc.)
Develop effective communication strategies to raise awareness and understanding of energy and CO, savings opportunities in heating and cooling equipment
Consolidate all installer certification and equipment quality labeling schemes into one overarching system for heating and cooling equipment
oduce efficiency/CO, labelling schemes for all heating and cooling equipment
‘ Transition to mandatory CO, based labelling schemes
TeChn‘)Iogy { Develop cross-stakeholder consensus on
development the importance of stable long-term RD&D
funding for buildings
and R&D J 2

Develop specifi - and long-term goals for heating and cooling technologies to meet national roadmap




Cost reduction and R&D goals

Delivered energy cost reduction goals
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Cost and performance goals for heating and cooling technologies 2020, 2030 and 2050

Active solar thermal

Installed cost

Maintenance cost

Delivered energy cost

Thermal energy storage

Installed cost

Delivered energy cost

Heat pumps

Installed cost

Coefficient of
performance

Delivered energy cost
CHP

Installed cost

Electrical efficiency

Total efficiency

Delivered energy cost

2020

-30% to -50%

0% to -40%

-30% to -45%

PCM, thermal-chemical and
centralised

-35% to -50%

Depends on cycle regime

Space/water
heating

-10% to -20%

10% to 20%
improvement

-10% to -20%
Fuel cells
-20% to -40%
30% to 37%
70% to 80%

-15% to -35%

Cooling

-5% to -15%

10% to 30%
improvement

-10% to -15%
Microturbines
-5% to -10%
25% to 35%
65% to 70%

-5% to +5%

2030

-50% to -75%

0% to -40%

-50% to -60%

PCM, thermal-chemical and
centralised

-50% to -75%

Depends on cycle regime

Space/water
heating

-20% to -30%

30% to 50%
improvement

-20% to -30%
Fuel cells
-40% to -55%
35% to 40%
75% to 80%

-45% to -65%

Cooling

-5% to -15%

20% to 40%
improvement

-10% to -20%

Microturbines

-20% to -30%
30% to 35%
70% to 75%

-10% to +5%

2050

-50% to -75%

0% to -40%

-50% to -65%

PCM, thermal-chemical and
centralised

-65% to -85%

Depends on cycle regime

Space/water
heating

-30% to -40%

40%to 60%
improvement

-30% to -40%
Fuel cells
-60% to -75%
35% to 45%
75% to 85%

-75% to -85%

Cooling

-5% to -20%

30% to 50%
improvement

-15% to -25%

Microturbines

-30% to -50%
35% to 40%
75% to 85%

-15% to +20%

Note: Improvements in costs or performance are expressed as a percentage relative to the base year (2010) specification. However, the electrical and total
efficiencies for CHP are actual percentages, not improvements. For fuel cells, the delivered energy cost is for thermal energy and is based on a long-run cost of
CO,-free hydrogen of between USD 15/GJ and USD 25/GJ in 2050.

2050 Blue Map energy consumption in buildings (Mtoe)
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Buildings sector energy demand
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Energy-efficient Buildings
Heating and Cooling Equipment

Heating equipment deployment in the BLUE Map Scenario

Heat pumps
5000 -

OECD North America

Mtoe

2008

2030

2050

Mtoe

600 -

400 -

200

RS

OECD Europe

2008 2030

2008

2050

. Vo &
AL , 94

Africa and Middle East

2030

2050

600 -

400 -

200

Mtoe

China

11

2008 2030 2050

OECD Pacific

- o Energy use per ’
capita (toe/1 000 people) 1 i ' 800 1
Heat M 1200 - 2400 N . 2008 2030 2050 ] @?
. Central and South America 200 - " U] A ; /' ]@,@ 600 -
' Electricity M B 600-1200 %00, g AN : k < /,0@
Biomass and v;aTte | B 300- 600 £ Other developing Asia S ﬁ 400
olar 2008 2030
- 800 4 :
Natural gas [ | 150-500 6001 %{"o‘a 200
i []75-150 B ] -
oil W 4001 600 bt 5 mm N
Coal W []0-75 AP ENE B I =
2008 2030 2050
4.5 1 8 [ ] - - 3
4.0 = : 200 N
2008 2030 2050 8
3.5 s '
O 4
3.0 1 2008 2030 2050
2.5 ‘J
o 2.0
8 b
= 1.5 '
8 1.0 1 i
5 International ;
3 057 - Energy Agency J
F 0.0+
2008 2030 2050 lea
116 40 76 65
OECD Pacific 67 China 313 India 258 Other developing Asia 170 Eastern Europe and
Former Soviet Union 151

0 —
2008 2030

Solar
4000

GW,,

O —
2008 2030

CHP
800 -

GW,,

2008 2030

Central and
South America 92

4 500
4 000 - B Africa
Central and
3300 - South America
. 3000 ~ M Eastern Europe and
%ﬂ 2500 - Former Soviet Union
2000 Other developing Asia
1 500 India
M China
lats = OECD Pacific
500 — _ OECD North America
3500 -
B Africa
3000 Central and
South America
2 500
M Eastern Europe and
2 000 Former Soviet Union
Other developing Asia
15007 India
1 000 M China
OECD Pacific
Loy OECD North America

Africa 243

Middle East

B OECD Europe
2050

Middle East

M OECD Europe
2050

Middle East
W Africa

Central and
South America

M Eastern Europe and
Former Soviet Union

M Developing Asia
OECD Pacific
OECD North America

M OECD Europe
2050

Middle East 121



