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 o CAPTURe The progress that is being made   
 towards a decarbonised built environment at the   
 national level, RICS commissioned the environment   
 Institute at University College London to develop a   
 new index: the Global Zero Carbon Capacity Index 
also known as the ZC2 Index). The purpose of this index is 
to highlight which countries are developing the capacity to  
make progress towards the aspirational goal of a zero-carbon  
built environment. 

Reducing the carbon emissions from the built environment – 
both in terms of energy consumption in the built stock and 
travel - remains a major priority for the property sector.  
The ZC2 Index is an innovative measure of how well different 
countries are performing in terms of moving towards a zero 
carbon built environment. 

The Index is based on three measures of energy consumption 
(in the residential, tertiary and transport sectors, together  
with an assessment of the decarbonisation of energy supply  
through the share of renewables in total production and a  
count of the extent of the policy portfolio aimed at zero-carbon 
built environments. 

The 2009 run of the ZC2 Index confirmed the leadership of 
Norway in meeting this challenge. The UK is ranked third after 
Brazil, moving up from fourth place last year. The fourth and fifth 
places this year go to China and Australia. New Zealand and 
India fall out of the top five places this year. 

The countries that have made the greatest improvements in 
their ranking are the Slovak Republic, France, Germany and 
USA. however, the absolute improvement in Index score for  
the USA is less than that for the other countries, reflecting 
less movement in the individual indicators. 

Analysis of the data for these ‘improvers’ indicates the 
importance of concerted action across all elements of the 
index: that is, significant reductions in energy consumption  
in the residential, tertiary and transport sectors together with 
substantial investment in renewable energy infrastructure and 
continued additions to the policy portfolio of zero-carbon built 
environment measures. 

The Index can also be cross-referenced to performance on 
reducing the carbon intensity of the economy as a whole.  
This reveals a group of countries that perform relatively well on 
the ZC2 Index and on carbon intensity: Austria, Brazil, Denmark, 
Germany, Ireland, Italy, Norway, Portugal, Sweden, Switzerland 
and the UK. It is notable that, apart from Brazil, these are all 
european countries, suggesting that the european Union has 
been at least facilitating shifts towards low carbon living. 
 
Acknowledgements

We wish to thank Stephen Brown of RICS for    
his support of this project and all the members of  
the ZC2 Index Advisory Panel who responded to    
requests for information and comment on the policy   
indicators (see Appendix 1). 

Contact

Yvonne Rydin
Professor of Planning, environment and  
Public Policy & Co-Director of the UCL environment Institute 
Bartlett School of Planning 
University College London 
Wates house
22 Gordon Street
London WC1h 0QB
england

Y.Rydin@ucl.ac.uk

Executive summary

T



 – ZERO CARBON CAPACITY

03

Contents

Glossary

01 Introduction – the Carbon Challenge   05

02  Energy consumption and carbon emissions  06

03  The RICS Global Zero Carbon Capacity or ZC2 Index    08

04  Background on energy consumption and renewable energy use 
 in ZC2 Index countries       09

05  2009 and 2008 ZC2 Index Results      11

 5.1 Energy indicators         11

 5.2 Renewable energy contribution     12

 5.3 Energy consumption         13

  5.3.1 Residential energy consumption     13

  5.3.2  Transport energy consumption      14

  5.3.3 Tertiary (commercial and public services) 
   sector energy consumption  15

 5.4 Policy Indicators        15

06  Overall ZC2 Index scores       17

07  Individual country analysis       20

 • United Kingdom        20

 • France         21

 • Germany        22

 • Slovak Republic        23

 • USA         24

References         25

Appendix 1 – Advisory Panel       26

Appendix 2 – Index Methodology       27



04

CO2

Carbon dioxide

Gt 

Gigatonne, representing 1 billion tones

IEA 

International energy Agency

IPCC 

Inter-governmental Panel on Climate Change

ISIC

International Standard Industrial Classification, a system 
developed by the United Nations for the classification of 
economic activity

Ktoe

Kilotonnes oil equivalent

OECD

organisation for economic Cooperation and Development

TPES

Total primary energy supply

Glossary
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 INCe ReCoRDS BeGAN in 1850, global average   
  temperatures have increased by 0.76°C. The IPCC   
 Fourth Assessment Report represents the scientific   
 consensus that this warming trend is due to the   
 anthropogenic burning of fossil fuels with land-use 
change making a smaller but significant contribution. This 
activity has resulted in increased atmospheric greenhouse  
gas concentrations, in particular that of Co2. 

of current concern is the fact that the annual growth rate of Co2 
was larger during the period 1995-2005 (1.9 parts per million/
year) than it has been since the beginning of continuous direct 
atmospheric measurements. Consequently the atmospheric 
levels of this gas are higher now than at anytime over at least 
the last 650,000 years (IPCC, 2007). 

This increased concentration of Co2 is likely to be the cause 
of recently recorded climate change. Recent analysis indicates 
that 8 of the warmest 10 years on record have occurred since 
2000 and that the 10 warmest years have occurred since  
1997 (figure 1).

The need to ensure that global average temperatures do not  
rise by more than 2°C above pre-industrial levels by 2050 is  
now widely acknowledged. In order to achieve this target the  
G8 group of nations support a goal to reduce carbon emissions 
by 80% in order to avoid “the most serious consequences of 
climate change.”1 

01 Introduction – the carbon challenge

Figure 1. Global average temperature anomaly with regard to the 1961-1990 mean.  
(http://www.metoffice.gov.uk/corporate/pressoffice/2008/pr20081216.html)
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Energy consumption and carbon emissions and the  
built environment

 he International energy Agency (IeA, 2008) states   
 that buildings consume 40% of total energy   
 demand today and will account for 30% of    
 projected growth between now and 2050.  
 Perez-Lombard et al., (2008) estimate that the 
contribution of buildings’ energy consumption to the global total 
has outstripped that of the industrial and transport sectors and in 
developed countries now accounts for between 20% and 40% 
of energy use (table 1). Among other things this energy is used 
to heat and cool buildings, heat water and provide lighting 
(figure 2). A substantial amount is also used to run appliances 
within buildings. 

In 2004 direct emissions from both residential and commercial 
buildings were responsible for around 3 Gt Co2. If electricity 
use within buildings is included, however, this rises to 8.6 Gt,  
or around one-quarter of all Co2 emissions (Levine et al., 2007).
It is anticipated that both energy consumption and carbon 
emissions from the buildings sector will increase over the next 
20 years. Analysis by Price et al., (2006) indicates that under the 
IPCC A1 and B2 scenarios the annual energy consumption in 
buildings will rise by 2.5% and 1.6% respectively. In response 
carbon dioxide emissions will also increase by 2.5% and 1.4% 
depending upon the emissions scenario.

02 Energy consumption and carbon emissions

Table 1. Contribution of building energy consumption to total in selected individual countries and regions  
(Perez-Lombard et al., 2008)

Location Commercial (%) Residential (%) Total (%)

USA 18 22 40

UK 11 28 39

EU 11 26 37

World 7 16 24

Figure 2. Breakdown of residential and commercial sector energy use in the United States in 2005 (Levine et al., 2007).
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In order to contribute to the desired Co2 savings by 2050, 
it is estimated that the building sector will need to reduce  
annual emissions by 8.2 Gt below business-as-usual and it is 
anticipated that this level of reduction will require an additional 
$1 trillion a year investment globally between now and 2050. 
This represents an 18% increase in energy related investment 
although much of this may be offset by energy cost savings 
(houser 2009).

This in itself is a sufficient reason to focus on the built 
environment in seeking to reach carbon reduction targets. 
however, the built environment is also centrally implicated in  
the energy use and carbon emissions from the transport sector. 
how urban development is planned will impact on the use of 
motorised transport as compared to public transport use and 
walking/cycling. In large countries, it can even influence use of 
domestic air travel. 

In 2004, the transport sector accounted for 26% of total world 
energy use; this equates to about 23% of world energy-related 
greenhouse gas emissions. Road vehicles account for more 
than three-quarters of this energy use. of particular concern is 
the continued growth in this sector; over 1990-2002 this was 
higher in the transport sector than for all other end users (IPCC, 
2007b, S 5.2.1). 

Thus the role of the built environment in mitigating carbon 
emissions relates both to the design, construction and use  
of buildings and also the planning of urban areas to impact 
travel patterns. But, finally, it should also be acknowledged 
that there is potential for decarbonising the built environment 
through changing the fuel mix and the ways that energy and 
particularly electricity is generated. Decarbonising energy 
supply will make a substantial contribution to decarbonising 
built environments. Some of this occurs at the international 
and national scale through major renewable energy initiatives 
but increasingly it is also recognized that decentralized energy 
generation has a role to play in contributing to a decarbonised 
energy supply (GoS, 2008). 

What are the IPCC A1 and B2 scenarios?

Because projections of climate change depend heavily 
upon future human activity, climate models are run 
against scenarios. There are 40 different scenarios, each 
making different assumptions for future greenhouse gas 
pollution, land-use and other driving forces. Assumptions 
about future technological development as well as the 
future economic development are thus made for each 
scenario. These emission scenarios are organized into 
families, which contain scenarios that are similar to each 
other in some respects. IPCC assessment report 
projections for the future are often made in the context  
of a specific scenario family.

The A1 scenarios are of a more integrated world.  
The A1 family of scenarios is characterized by:

• Rapid economic growth. 

•  A global population that reaches 9 billion in 2050 
and then gradually declines. 

• The quick spread of new and efficient technologies. 

•  A convergent world - income and way of life converge 
between regions. extensive social and cultural 
interactions worldwide. 

The B2 scenarios are of a world more divided, but more 
ecologically friendly. The B2 scenarios are characterized by:

•  Continuously increasing population, but at a slower 
rate than in A2. 

•  emphasis on local rather than global solutions to 
economic, social and environmental stability. 

•  Intermediate levels of economic development. 

•  Less rapid and more fragmented technological 
change than in A1 and B1.

 – ZERO CARBON CAPACITY
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 o CAPTURe The progress that is being made   
 towards a decarbonised built environment at the   
 national level, RICS commissioned the environment   
 Institute at University College London to develop a   
 new index: the Global Zero Carbon Capacity Index 
also known as the ZC2 Index). The purpose of this index is 
to highlight which countries are developing the capacity to  
make progress towards the aspirational goal of a zero-carbon  
built environment. 

The Index was piloted in 2008 with a first version launched in 
February 2009. It has since been comprehensively reviewed 
and revised and this report represents the finalised version of 
the ZC2 Index with results presented for both the 2008 and 
2009 runs. Details of the changes made to the methodology  
are provided in Appendix 2. The index is constructed using 
three sets of indicators. 

The first relates to the consumption of energy and, in particular, 
the energy consumption associated with the residential, 
transport and tertiary (i.e. commercial and public services) 
sectors on the basis that the energy demand from these sectors  
is closely associated with the form, layout and structure of the 
built environment. 

The second captures the progress towards decarbonisation of 
energy supply and is defined by the share of renewable energy 

in total primary energy supply (TPeS). 
The final set of indicators look at the policy frameworks that are 
in place to promote carbon reductions in the built environment. 
These cover policies for: 

• Zero-carbon house building 

• Zero-carbon non-domestic building

• Building certification system

• Retrofitting energy insulation

• Sustainable Public Procurement Policy

• Sustainable Construction Policy

• Green Leases

•  Spatial Planning for reduced carbon emissions incorporating 
public transport/development integration considerations; 
cycling and walking provisions; optimal urban densities

The first, pilot run of the ZC2 Index was based on 25 countries. 
The finalised version of the Index is and will continue to be 
based on 34 countries. While the richest countries in the world 
are well represented in this sample, there is also representation 
from middle income countries. In total these countries 
accounted for ca. 80% of global GDP (PPP) in 2007.

03 The RICS Global Zero Carbon Capacity or ZC2 Index

Table 2 2009 ZC2 Index countries and income groups as defined by the World Bank

high Upper Middle Lower Middle

Austria, Australia, Belgium, Canada, 
Czech Republic, Denmark, Finland, 
France, Germany, Greece, holland, 
hungary, Ireland, Italy, Japan, Korea, 
Luxembourg, New Zealand, Norway, 
Portugal, Spain, Slovak Republic, 
Sweden, Switzerland, UK, USA

Brazil, Mexico, Poland, Russia, 
South Africa, Turkey

China, India,

T
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 – ZERO CARBON CAPACITY

 N 2007 TheSe 34 countries accounted for around 73% of  
 world’s total energy consumption of 8,286,068 ktoe. USA   
 (19%) was the largest consumer of energy followed closely  
 by China (15%). over half of the countries included in the   
 index account for less than 1% of total energy consumption 
each (figure 3). 

Global energy consumption in 2007 resulted in Co2 emissions 
of 28Gt with the ZC2 Index countries accounting for 78% of this 
figure (IeA 2009b). As expected the largest emissions came 
from China and the USA, with combined emissions of around 
40% of the global total. Interestingly, according to the IeA data, 
this is the first time that emissions from China have exceeded 

those of the USA. In contrast many countries who make up the 
ZC2 Index contribute less than 1% of the global Co2 emissions 
total (figure 4).

In 2007 the residential, transport and tertiary sectors consumed 
4,896,323 ktoe (figure 5) or 59% of global energy consumption. 
The largest consumer was the transport sector (28%) this was 
followed by the residential sector (23%) and the tertiary sector 
(8%) (IeA, 2009a). The absolute amount of renewable energy in 
total primary energy supply (TPeS) has increased steadily since 
1990 (figure 6), however its contribution to TPeS remains 
unchanged at 12% (IeA 2009c).

04 Background on energy consumption and renewable energy

Figure 3 (IEA 2009a) Percentage of total energy consumption by ZC2 Index countries in 2007 (IEA, 2009a) 
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 Figure 4 Percentage of global CO2 emissions by ZC2 Index countries in 2007 (IEA, 2009b)
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Background on energy consumption and renewable energy

 Figure 5 Global energy consumption from the residential, transport and tertiary sectors, 1971-2007 (IEA, 2009a)
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 Figure 6 Renewable energy contribution to global TPES, 1971-2007 (IEA, 2009c)
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 N ThIS SeCTIoN the results of the 2009 ZC2 Index are   
 presented and discussed, with comparative data for the   
 2008 ZC2 Index. The contribution that renewable energy   
 makes to TPeS and the energy consumption of the   
 residential, transport, and tertiary sectors are presented 
first. This is then followed by results for the policy indicator  
and lastly the final overall ZC2 Index scores.

5.1 Energy indicators

The ranking for energy consumption across the residential, 
transport and tertiary sectors is illustrated in table 3. The ranking 
for the share of renewable energy in TPeS is also included for 
comparison. The following sub-sections discuss each of these 
elements in more detail.

Rank  Energy consumption Share of renewable Rank 
(previous year) (residential, transport, tertiary) energy supply in TPES (previous year)

1 (1) India Norway 1 (2)

2 (2) Turkey Brazil 2 (1)

3 (3) China (PR) New Zealand 3 (3)

4 (4) Mexico Sweden 4 (5)

5 (5) Brazil India 5 (4)

6 (6) Spain Austria 6 (7)

7 (7) Greece Finland 7 (6)

8 (8) Portugal Portugal 8 (8)

9 (9) Italy Switzerland 9 (10)

10 (10) UK Denmark 10 (11)

11 (15) Germany Canada 11 (9)

12 (16) holland China (PR) 12 (12)

13 (11) Poland South Africa 13 (14)

14 (12) Japan Turkey 14 (13)

15 (17) Korea Mexico 15 (15)

16 (18) Ireland Germany 16 (20)

17 (13) South Africa Spain 17 (17)

18 (19) France Italy 18 (16)

19 (22) Czech Republic France 19 (18)

20 (25) Austria Australia 20 (21)

21 (14) Norway Slovak Republic 21 (25)

22 (20) Australia Greece 22 (19)

23 (24) Switzerland hungary 23 (24)

24 (26) Slovak Republic Poland 24 (22)

25 (27) Belgium USA 25 (230

26 (21) Denmark Czech Republic 26 (26)

27 (30) hungary Japan 27 (27)

28 (23) New Zealand Ireland 28 (29)

29 (28) Sweden holland 29 (28)

30 (29) Finland Russia 30 (30)

31 (32) Luxembourg Belgium 31 (31)

32 (31) USA Luxembourg 32 (33)

33 (33) Russian Federation UK 33 (32)

34 (34) Canada Korea 34 (34)

05 The 2009 and 2008 ZC2 Index Results 

Table 3. Ranking of all 34 countries by consumption indicators (residential, transport and tertiary)  
and supply (renewable energy)

I
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5.2 Renewable energy contribution 

 he DeCARBoNISATIoN oF the energy supply is one  
 major route towards a zero-carbon built environment.  
 While carbon capture and storage technologies may  
 make a contribution towards such decarbonisation,   
 the main means is currently the use of renewable 
energy (and this is likely to remain the case into the future  
for some time). 

Renewable energy contribution to TPeS consists of that energy 
which is derived from hydro, geothermal, solar, tide/wave/
ocean, wind, gas from biomass, liquid biomass, solid biomass 
and renewable municipal waste. The contribution of renewable 
energy sources to the TPeS of countries included in the ZC2 
Index is illustrated in figure 7. 

Those five countries who derive the most energy from 
renewable sources are Norway (47%), Brazil (44%), New 
Zealand (32%), Sweden (30%) and India (29%). These countries 
were among the top five performers in last year’s index however 
Norway has supplanted Brazil at the top of the table. 

In common with last year the worst performer in this sector is 
Korea which derives just 0.6% of TPeS from renewable sources. 
other poor performers are: UK (2%), Luxembourg (2%), Belgium 
(2%) and Russia (3%). All of these countries made up last year’s 
worst five performers.

The share of renewable in TPeS is partly a matter of available 
resources; e.g. the abundance of waterfalls for heP in Norway. 
But it also reflects the willingness of governments and the 
private sector to invest in harvesting the available renewable 
and develop appropriate infrastructure. 

The 2009 and 2008 ZC2 Index Results 

Figure 7 Contribution of renewable energy to TPES in 2007 (IEA, 2009c).
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 – ZERO CARBON CAPACITY

5.3 Energy Consumption

5.3.1 Residential Energy Consumption

The residential sector includes energy consumption by 
households (excluding transport energy consumption).  
It includes households with employed persons [ISIC Division  
95; i.e. servants, residential homes] which is only a small  
part of total residential consumption.

Residential energy consumption can be seen in figure 8. The 
five countries with the lowest residential energy consumption 
per capita are Brazil, India, Mexico, China and Turkey. These 
countries also had the lowest residential energy consumption 
per capita in the 2008 ZC2 Index and include three with a GDP 
higher than the mean value (Brazil, China and India) and two 
with values below the mean (Mexico and Turkey). This illustrates 
that higher levels of economic growth can go hand in hand with 
low residential energy consumption. 

however these five countries have some of the lowest GDP 
figures on a per capita basis. Indeed the correlation between 
per capita residential energy use and GDP per capita, which 
may be used as a proxy for the standard of living, is r = 0.79 
compared with r = 0.01 for total GDP and residential energy use. 
As such this might suggest that residential energy use is more 
closely associated with the standard of living in any particular 
country than it is with overall economic activity.

Those countries with the highest residential energy per capita 
are: Luxembourg, Canada, Finland, USA and Norway. of these 
only Norway was absent from last year’s worst performers when 
it was ranked in 8th place. Interestingly of these countries only 
the United States has a GDP higher than the mean value. 

Luxembourg and Finland have some of the lowest GDP of the 
ZC2 Index countries however when viewed on a per capita basis 
they all have values well above the mean and this supports the 
argument that the standard of living is largely responsible for the 
amount of energy used by the residential energy sector, i.e. the 
higher the standard of living the higher the amount of energy 
used by the residential sector and vice versa.

These findings emphasise the importance of breaking the link 
between GDP per capital and residential energy consumption  
per capita and hence the importance of policies aimed at: 
zero-carbon new housebuilding; retrofitting existing housing to 
improve its thermal performance; and behavioural campaigns to 
alter energy patterns with regards to appliance purchase and use. 

Figure 8 Residential energy per capita in tons of oil equivalent (toe) in 2007.
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5.3.2 Transport Energy Consumption

energy consumption from the transport sector includes that 
from: road; rail; pipeline transport; domestic navigation; non-
specified (transport). International aviation and domestic 
aviation are not included in this IeA sector, however for the 
purposes of constructing the ZC2 Index the latter (i.e. domestic 
aviation) is included as it relates to the regional pattern of the 
built environment in some countries, particularly larger ones.

The five countries with the lowest transport energy consumption 
are India, Turkey, holland, Japan and Switzerland. of these only 
Japan was outside the best five performers last year. In 
common with last year the worst five performers are: 
Luxembourg, Canada, USA, Russia and New Zealand.

The accepted wisdom is that there is an inverse linear 
relationship between population density and travel, i.e. as 
density increases so energy consumption by the transport 
sector decreases (Newman and Kenworthy, 1989). This 
emphasizes the importance of planning for denser 

developments but also for ensuring that new development  
is appropriately located with regard to public transport 
infrastructure and designed to make provision for walking and 
cycling. Such integration of transport and development planning 
is now considered as important as raising urban densities in 
reducing carbon emissions from urban travel. on a regional 
scale, again investment in high-speed rail links can be a means 
of diverting travelers from domestic aviation while retaining a 
regional spread of urban development. 

An apparent anomaly is that Luxembourg is the worst performer 
despite being a small dense country. however, this is due 
largely to the fact that in 2007 the transport sector accounted 
for 59% of total energy consumption and that the IeA (2009d) 
estimates that sales of diesel and gasoline to foreigners 
accounts for ca. 80% of total transport fuel use due to the high 
percentage of cross-border workers (ca. 40% of the workforce) 
employed in the country who make use of low local taxes on 
energy products.

The 2009 and 2008 ZC2 Index Results 

Figure 9. Transport energy consumption (ktoe) per GDP (PPP) in 2007
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5.3.3 Tertiary (commercial and public services) sector  
energy consumption

The tertiary sector is a major user of buildings. In terms of  
data collection, commercial and public services include, for 
example, wholesale and retail trade; the operation of hotels  
and restaurants; post and telecommunications; real estate, 
renting and business activities; the collection, purification and 
distribution of water; maintenance and repair of motor vehicles 
and motorcycles; financial intermediation, except insurance and 
pension funding; computer and related activities; sewage and 
refuse disposal; public administration and defense; education; 
and other community, health, social and personal service  
activities [ISIC Divisions 41, 50-52, 55, 63-67, 70-75, 80, 85, 
90-93 and 99]. 

The countries with the lowest energy consumption in the tertiary 
sector are: Mexico, Luxembourg, India, Brazil and China.  
of these only China, which has replaced Turkey, was not in  
the best five performers of in this sector in the previous year. 

The highest user of energy in this sector is Canada; other poor 
performers are: Russia, Slovak Republic, hungary and Japan. 
These five countries were also the worst performers last year.

The energy efficiency of the commercial built stock is an issue 
that has received relatively less attention than the residential 
sector. Yet the variations in energy consumption from this  
sector – while partly due to the different use of appliances,  
IT infrastructure and other technological processes – do also 
suggest the potential for reducing energy consumption form  
the tertiary sector through changes to the built environment 
within which it operates. 

5.4 Policy Indicators

The policy indicators were obtained from the IeA energy 
efficiency Policies and Measures Database , the results can be 
seen in table 4. The maximum score a country can achieve is 8, 
indicating a framework in place for each of the measures listed 
in section 3 above. 

The top two performing countries in terms of policy frameworks 
are Australia and UK; the UK was ranked first in the 2008 run 
and Australia was second. Below these two countries are four 
who are equally placed: China, Germany, Ireland and USA. 
These have all improved on their rankings from the previous year, 
particularly Germany and the USA (from joint fifth to joint third). 

At the other end of the table are a group of equally placed 
countries: Brazil, Greece, India, Mexico, Russia, South Africa 
and Turkey. These were all towards the bottom of the table last 
year although Brazil and South Africa have put one policy in 
place where they had none before. 

overall the coverage of the identified policy measures is not 
good among the countries as a whole. There is clearly a need  
to put a comprehensive policy framework in place to deliver 
zero-carbon built environments. 

Figure 10. Tertiary energy consumption (ktoe) per GDP (PPP)
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The 2009 and 2008 ZC2 Index Results 

Rank 2009 Rank 2008 Country Policy score

1 = 2 Australia 6

1 = 1 UK 6

3 = 3 = China (PR) 4

3 = 5 = Germany 4

3 = 3 = Ireland 4

3 = 5 = USA 4

7 = 5 = Austria 3

7 = 5 = Canada 3

7 = 5 = Denmark 3

7 = 17 = France 3

7 = 5 = holland 3

7 = 5 = Italy 3

7 = 5 = Japan 3

7 = 5 = Korea 3

7 = 5 = New Zealand 3

7 = 5 = Norway 3

7 = 17 = Slovak 3

7 = 5 = Switzerland 3

19 = 25 = Belgium 2

19 =  17 = Czech 2

19 = 17 = Finland 2

19 = 17 = hungary 2

19 = 17 = Luxembourg 2

19 = 17 = Poland 2

19 = 25 = Portugal 2

19 = 17 = Spain 2

19 = 25 = Sweden 2

28 = 33 = Brazil 1

28 = 25 = Greece 1

28 = 25 = India 1

28 = 25 = Mexico 1

28 = 25 = Russia 1

28 = 33 = South Africa 1

28 = 25 = Turkey 1

28 = 25 = Turkey 1

Table 4. Policy scores for ZC2 Index countries
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o, BRINGING TheSe three elements together enables us 
to calculate the final scores and, thus, derive, the ZC2 Index. 
Table 5 (below) details the final 2009 ZC2 Index scores and 
how they compare with the 2008 run. 

 
 
Score Country Rank Rank Country Score

106 Norway 1 1 Norway 101

72 Brazil 2 2 China (PR) 74

70 UK 3 3 India 70

68 China (PR) 4 = 4 UK 68

68 Australia 4 = 5 New Zealand 67

58 New Zealand 6 6 Brazil 64

52 India 7 7 Australia 43

39 Austria 8 8 Austria 40

33 Germany 9 9 Denmark 21

24 Sweden 10 10 Switzerland 18

21 Switzerland 11 11 = Italy 14

17 Denmark 12 11 = Ireland 14

14 Portugal 13 13 Finland 12

13 Ireland 14 14 Sweden 6

9 Italy 15 15 = Turkey 0

0 Finland 16 15 = Germany 0

- 4 France 17 17 Portugal -2

-10 Japan 18= 18 =  Japan -7

-10 holland 18= 18 =  Spain -7

-13 Slovak Republic 20 20 holland -9

-14 Spain 21 21 Mexico -11

-18 Turkey 22 22 Korea -16

- 20 Korea 23 23 Poland -24

- 24 Mexico 24 24 France -26

- 31 USA 25 = 25 Greece -35

- 31 Poland 25 = 26 =  Czech -39

- 40 Czech 27 26 =  Canada -39

- 44 hungary 28 26 =  Slovak Republic -39

- 47 Greece 29 = 29 hungary -44

- 47 South Africa 29 = 30 USA -48

- 48 Belgium 31 31 South Africa -58

- 59 Canada 32 32 Belgium -71

- 89 Luxembourg 33 33 Luxembourg -87

- 119 Russia 34 34 Russia -109

Table 5. ZC2 Index 2009 and 2008 Results

2009 2008

S
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06 Overall ZC2 Index scores
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Overall ZC2 Index scores

The top performers on the ZC2 Index as a whole are Norway, 
Brazil and the UK, followed by China and Australia in joint fourth 
place. Norway has retained top place from the 2008 run but the 
UK’s position is an improvement of one place. Brazil has moved 
up from 6th place last year and Australia from 7th place. China 
actually fell two places while both New Zealand and India fall 
out of the top five. 

In order to learn what countries are doing to improve their 
situation it is helpful to look at those countries that have 
improved their ranking the most. These are the Slovak Republic 
(up 8 places), France (up 7 places), Germany (up 6 places) and 
USA (up 5 places). The subsequent individual country analysis 
section provides more details on these countries, alongside  
the UK. 

one final analysis is to consider how performance on the 2009 
ZC2 Index relates to decarbonisation of the national economy, 
i.e. carbon emissions per unit of GDP. Figure 11 provides this 
analysis graphically, drawing a line of best fit through the points 
representing each individual country in the ZC2 Index. 

Figure 11 Carbon emissions and 2009 ZC2 Index scores with a line of best fit division
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This allows countries to be divided into four categories:

1. Performing well on the ZC2 Index and on the carbon 
intensity of the economy

• Austria

• Brazil

• Denmark

• Germany

• Ireland

• Italy

• Norway

• Portugal

• Sweden

• Switzerland

• UK

It is notable that, apart from Brazil, these are all european 
countries.

2. Performing well on the ZC2 Index and but not on carbon 
intensity of the economy

• Australia

• China

• India

• New Zealand

This group contains two of the fastest growing economies in  
the world – China and India. 

3. Performing poorly on the ZC2 Index but doing well on 
the carbon intensity of the economy

• Belgium 

• France

• Greece

• holland

• hungary

• Japan

• Luxembourg

• Mexico

• Slovak Republic

• Spain

• Turkey

This is quite a mixed group which is notable for not yet taking 
the zero-carbon built environment agenda on board. This is 
likely to impact on their ranking with regard to overall carbon 
intensity of the economy in the future. 

4. Performing poorly on the ZC2 Index and also on carbon 
intensity of the economy

• Canada

• Czech Republic

• Korea

• Poland 

• Russia

• South Africa

• USA

This is a mix of eastern european countries, North American 
countries, South Korea and South Africa. They all have a lot of 
ground to make up on carbon reductions across the board. 

Finland stands apart from the other countries by being the 
median case: it managed a ZC2 Index score of zero and is 
exactly on the trend line with regard to carbon intensity of 
the economy. 
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07 Individual country analysis for selected cases

 hIS FINAL SeCTIoN looks at the four countries that   
 have improved their performance most on the ZC2   
 Index between 2008 and 2009 (together with the UK   
 for comparison). This analysis shows that an   
 improvement in ranking together with a significant 
increase in the actual Index score arises from consistent action 
across all the areas covered by the index: reduced energy 
consumption in all sectors; increased investment in renewable 
energy generation; and additions to the zero-carbon built 
environment policy portfolio. Lack of action on any one of these 
areas or only modest improvements are likely jeopardise 
movements up the ZC2 Index rankings.

United Kingdom 
ZC2 2009 Index position 3 (compared to 4 in 2008) 

The United Kingdom is ranked three in this year’s ZC2 Index, 
the highest of any eU member state and, in common with 
Australia, the UK has policies in place that meet six of the ZC2 
Index criteria without which the UK would only be a middle 
ranking country. Residential energy consumption is, as one 
would expect, higher than the mean value; nevertheless, there 
was a decline of 4.3%. Transport energy consumption has fallen 
by 4.5% from the previous year and is well below the average 
and is one of the lowest of the oeCD members. Tertiary sector 
energy use has declined by 6% and in common with last year 
the UK is the one of the lowest users of energy in this sector. 
Despite an increase of 10.5% from the previous year, renewable 
energy provides just 2% of TPeS and as a result the UK is one 
of the worst performers in the index on this measure, and has 
the lowest renewable contribution of TPeS of any european 
country or oeCD member. The indicators on energy consumption 
are all moving in the right direction, although not very rapidly. 
It is to be hoped that the sound policy framework that the UK 
has in place will have an impact on these outcomes in future 
years, although there is clearly a need for step-change in 
investment in renewable energy. 

Parameter Unit 2009 run 2008 run % change

GDP PPP 2,142,963,424,880 2,040,161,050,986 + 5%

Residential ktoe/capita 0.000665 0.000695161 - 4.3%

Transport ktoe/GDP 0.0000000209 0.0000000219 - 4.5%

Tertiary ktoe/GDP 0.00000000742 0.00000000790 - 6%

Renewable energy % TPeS 2.1 1.9 + 10.5%

Policy score No 6 6 No change

T
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France 
ZC2 2009 Index position 17 (compared to 24 in 2008) 

France has an overall ZC2 Index score of -4 and is ranked 
number 17th. The policies it currently has in place fulfil three of 
the ZC2 Index criteria. energy consumption declined across all 
sectors but by relatively modest amounts. Residential energy 
decreased by 7.6% but consumption in this sector is above the 
average. Transport energy consumption declined by around 
4.8% and in common with the higher density countries this is 
below the mean value. France’s tertiary energy consumption 
decreased by 5.6% and in common with other european 
countries is below the average value for the ZC2 Index. There 
has been a 6.3% increase in the contribution of renewable 
energy to TPeS, the majority of which comes from biomass. 
Again the improvement in performance overall of seven places 
comes from decline in energy consumption across the sectors, 
increase in the share of renewable and a steady addition to the 
policy framework portfolio.

Parameter Unit 2009 run 2008 run % change

GDP PPP 2,077,953,717,876 1,962,532,315,145 + 5.9%

Residential ktoe/capita 0.000672 0.000727536 - 7.6%

Transport ktoe/GDP 0.0000000219 0.0000000230 - 4.8%

Tertiary ktoe/GDP 0.00000001017 0.00000001077 - 5.6%

Renewable energy % TPeS 6.7 6.3 + 6.3%

Policy score No 3 2 1 policy
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Individual country analysis for selected cases

Germany 
ZC2 2009 Index position 9 (compared to 15 in 2008) 

Germany is ranked number nine in this year’s ZC2 Index. 
It has four policies in place that meet the ZC2 Index criteria. 
Residential energy use is above the mean value but has 
declined by over 11%. energy use by the transport sector has 
declined by around 19% and transport energy consumption is 
well below the mean value. There has been a similar drop of 
19% in energy consumption is that used by the tertiary sector. 
The contribution of renewable energy to TPeS increased by 
36% but despite this increase Germany only receives 7.9% of 
its TPeS from renewable sources and in common with many of 
the countries whose renewable energy performance is less than 
desirable a wide range of sources are used. The reasons for the 
improvement in Germany’s index score of six places lies in the 
consistent reduction in energy consumption across all three 
sectors, the increase in renewable energy production (although 
from a low base) and the increase in relevant policy frameworks. 

Parameter Unit 2009 run 2008 run % change

GDP PPP 2,830,135,191,242 2,705,297,822,518 + 4.6%

Residential ktoe/capita 0.000696 0.000786407 - 11.5%

Transport ktoe/GDP 0.0000000195 0.0000000208 - 19%

Tertiary ktoe/GDP 0.00000000769 0.00000000951 - 19%

Renewable energy % TPeS 7.9 5.8 + 36%

Policy score No 4 3 1 policy
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Slovak Republic 
ZC2 2009 Index position 20 (compared to 26th equal in 2008)

The Slovak Republic is ranked 20th but has achieved an 
improvement of eight places from the 2008 run. This is despite 
high economic growth (as measured in PPP). While there has 
been hardly any change in transport energy consumption, the 
Slovak Republic has achieved significant reductions of 10% in 
both residential and tertiary energy consumption. The most 
notable improvement has come from the 20% increase in the 
share of renewable in TPeS, although again this is from a low 
base with only just over 5% of TPeS coming from such sources. 
Again there has been an increase in the relevant policy portfolio. 
The combination of reductions in energy demand, investment in 
renewable and modest policy innovation has produced the 
Slovak Republic’s improvement in ranking. 

Parameter Unit 2009 run 2008 run % change

GDP PPP 108,355,022,948 97,145,397,495 11.5%

Residential ktoe/capita 0.000385 0.000428411 - 10%

Transport ktoe/GDP 0.0000000224 0.0000000227 - 1.3%

Tertiary ktoe/GDP 0.00000001728 0.00000001932 - 10.6%

Renewable energy % TPeS 5.4 4.5 + 20%

Policy score No 3 2 1 policy



Individual country analysis for selected cases

United States of America 
ZC2 2009 Index position 25th equal (compared to 30 in 2008

The USA is ranked 25th in this year’s ZC2 Index but has improved 
its position over last year by 5 places. Its policies fulfill four of 
the criteria used when preparing this index. All other countries 
which fulfill four or more of the policy criteria have positive 
scores; however, in common with last year the USA performed 
poorly in terms of overall energy consumed and this has 
resulted in a low ZC2 Index score. The residential sector actually 
consumes more energy than it did the previous year; only 
Canadians use more oil per annum on a per capita basis. The 
transport sector consumes 4% less energy than the previous 
year, but the USA remains one of the largest consumers of 
energy from this sector. The tertiary sector has seen a marginal 
reduction in energy consumption. Renewable energy contributes 
around 4.7% to TPeS in the USA and there has only been 2% 
increase in this contribution. What this analysis illustrates is that 
the improvement of five positions in its ranking indicates a 
relatively modest improvement in the overall Index score 
compared to other countries analysed above. The USA needs  
to do much more to reduce energy consumption and increase 
the use of renewable energy if it is to perform better on the 
index in future years. 

Parameter Unit 2009 run 2008 run % change

GDP PPP 13,751,395,444,730 13,132,900,000,000 + 4.7%

Residential ktoe/capita 0.000887 0.000849637 + 4.4%

Transport ktoe/GDP 0.0000000462 0.0000000482 - 4%

Tertiary ktoe/GDP 0.00000001489 0.00000001503 - 1%

Renewable energy % TPeS 4.7 4.8 + 2%

Policy score No 4 3 1 policy

24
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Appendix 2 – index methodology

The pilot run of the ZC2 Index was based on an unweighted 
combination of data on the share of renewable energy in 
TPeS, energy consumption averaged across the domestic, 
transport and tertiary sectors (each appropriately normalised) 
and a composite policy indicator, that took account of the 
number of policy frameworks in place as weighted by the 
results of a survey of an advisory panel on the implementation 
of these frameworks. Three changes have been made from 
this pilot methodology. 

First, the initial decision to weight the policy indicator with 
reference to the results of an advisory panel was based on  
two factors. The literature on indicators and indices emphasises 
the benefits of involving relevant stakeholders from the target 
audience in the creation of the indicator or index to generate 
buy-in. hence it was decided to try and involve key members  
of the property sector through the medium of an advisory panel. 
In addition, since the focus of the ZC2 Index is on the capacity 
to create zero-carbon built environments, it was felt to be an 
advantage to have a measure of how likely the identified policy 
measures were to have an impact. 

however, the operationalisation of the survey of an advisory 
panel proved extremely problematic. Not only was it extremely 
time-consuming, it proved impossible to assemble a 
representative advisory panel for the extended sample of 
countries or to generate sufficient survey responses to give a 
robust basis for a weighting factor. Therefore, subsequent to the 
pilot run, it was decided to omit the survey element and the 
associated weighting of the policy indicator. 

Second, the energy consumption for the tertiary sector was 
calculated per unit of value added for this sector. Data for 
valued added for the tertiary sector was only available on the 
basis of the dollar value of GDP. To ensure consistency, this 
measurement of GDP was also used to normalise energy 
consumption for the transport sector. however, when 
calculating the change in these indicators from year to year, it 
became clear that movements in the value of different 
currencies against the dollar were going to have a significant 
impact on the calculation of the indicators. Therefore it was 
decided to move towards a Purchasing Power Parity (PPP) 
basis for calculating GDP when normalising the energy 
consumption for the tertiary and transport sectors. 

Third, as a result of the above decision, it was no longer 
possible to normalise the indicator for energy consumption in 
the tertiary sector by the value added for this sector. Instead 
energy consumption is calculated per unit of GDP for both the 
tertiary and transport sectors. 

The index thus is calculated using an unweighted average of 
three indicators:

In all instances, the indicators are normalised using the 
Standard Deviation method. 

The revised approach should provide a consistent, efficient and 
robust basis for future runs of the ZC2 Index. It does, however, 
mean that the first, pilot run of the index cannot be used as a 
basis of comparison with the 2009 or any subsequent run. 
Instead, the data for 2008 was recalculated using the revised 
methodology and this is the basis of the comparisons in this 
report. 

Indicator

Renewable energy as a percentage of total energy generated

energy consumption, calculated as an unweighted average of:

1.  Residential energy consumption per capita

2.  Tertiary sector energy consumption per unit of GDP (PPP)

3.  Domestic transport sector energy consumption per unit  
of GDP (PPP)

Number of eight pre-identified policy frameworks that are  
in place

Data source

IeA

IeA, World Bank

Datum

• 2007 data used for 2009 Index run

• 2006 data for 2008 run

For consumption, GDP and population 
data:

• 2007 data used for 2009 Index run

• 2006 data for 2008 run

• 2009 data used for 2009 Index run

• 2008 data used for 2008 run
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professional standards in land, property and construction.

In a world where more and more people, governments, banks and 
commercial organisations demand greater certainty of professional 
standards and ethics, attaining RICS status is the recognised 
mark of property professionalism.

over 100 000 property professionals working in the major established 
and emerging economies of the world have already recognised the 
importance of securing RICS status by becoming members. 

RICS is an independent professional body originally established 
in the UK by Royal Charter. Since 1868, RICS has been committed 
to setting and upholding the highest standards of excellence and 
integrity – providing impartial, authoritative advice on key issues 
affecting businesses and society. 

RICS is a regulator of both its individual members and firms enabling 
it to maintain the highest standards and providing the basis for 
unparalleled client confidence in the sector.  

RICS has a worldwide network. For further information simply contact 
the relevant RICS office or our Contact Centre. 


