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 I. Introduction 

1. The compilation and synthesis report of fifth national communications (NC5s) of 
Parties included in Annex I to the Convention (Annex I Parties), prepared in accordance 
with decision 9/CP.16, consists of three separate documents. The main report, which 
includes information on all reporting elements following the �Guidelines for the 
preparation of national communications by Parties included in Annex I to the Convention, 
Part II: UNFCCC reporting guidelines on national communications� (hereinafter referred to 
as the UNFCCC reporting guidelines),1 is published in two separate parts: part one, 
presented in this document, contains a synthesis of the reported information on national 
circumstances, greenhouse gas (GHG) inventories, emission projections and policies and 
measures (PaMs); and part two, presented in document FCCC/SBI/2011/INF.1/Add.2, 
contains a synthesis of the reported information relating to vulnerability assessment, 
climate change impacts and adaptation measures, financial resources, transfer of technology 
and capacity-building, research and systematic observation, and education, training and 
public awareness. An executive summary is contained in document FCCC/SBI/2011/INF.1. 
All references to Parties in these documents are to Annex I Parties, unless otherwise 
indicated. 

2. This compilation and synthesis report for Annex I Parties includes information from 
all 41 Annex I Parties � from the 40 NC5s submitted by March 2011, and from the initial 
national communication (NC1) of Turkey, which was submitted in 2007 and not included 
in the previous Annex I compilation and synthesis report (FCCC/SBI/2007/INF.6, 
FCCC/SBI/2007/INF.6/Add1 and FCCC/SBI/2007/INF.6/Add1). 

 II. National circumstances 

3. All of the 40 Parties that submitted an NC5 by March 2011 provided information on 
their national circumstances, which set the context for the levels and trends of their GHG 
emissions and removals, and underpin their approach for national climate change PaMs. 
The contextual information on demographics, economics and energy was presented in both 
quantitative and qualitative terms, while that on government structure and geographic and 
climate profiles was generally described in qualitative terms only. The description of 
economic development was often underpinned by quantitative information on gross 
domestic product (GDP) and the gross value added of the main economic sectors. Sector-
specific information on activities in energy, transport, industry, waste, agriculture and 
forestry was frequently included in the section on national circumstances, as well as under 
the section on PaMs. Information on building stock and urban structure, passenger and 
freight transport, distance travelled and vehicle fleet characteristics was also provided by 
some Parties, mostly in conjunction with the residential and transport sectors. 

4. When explaining the relationship between their national circumstances and levels 
of GHG emissions or removals, most Parties used demographic, economic and energy-
related indicators that significantly affect GHG emissions on their territories, such as 
population size, GDP and total primary energy supply (TPES). Some of these

                                                           
 1 FCCC/CP/1999/7. 
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indicators are summarized in table 1.2  

5. Relationships between national circumstances and trends in GHG emissions or 
removals were usually described in qualitative terms, except for some cases such as 
Canada�s and Austria�s decomposition analysis to determine factors that have inßuenced 
changes in energy consumption, and thus carbon dioxide (CO2) emissions, as well as 
methane (CH4) emissions from the waste and agriculture sectors over time. 

6. Most Parties also provided information on their governmental structure and the 
distribution of responsibilities for climate and climate-related policies. Parties reported 
that institutional frameworks were strengthened by enhancing coordination through the 
establishment of inter-ministerial committees, government departments or commissions on 
climate change to facilitate coherent climate policy. Importantly, some Parties reported 
changing their administrative structure to better tackle the emissions growth in the energy 
sector. Climate and energy departments were created to facilitate the harmonization of 
policymaking for energy and climate change mitigation (Denmark, France, Greece and 
United Kingdom of Great Britain and Northern Ireland). Regional and local governments 
were also increasingly involved in the implementation of climate change policies, 
particularly where devolution of power from the central governments to the regions is 
taking place, such as Austria, Belgium, Italy, Spain and the United Kingdom. This 
information is further addressed in chapter V. 

7. The total population of Annex I Parties covered in this report was 1,275 million in 
2008. Since 1990, the total population has grown by 8.5 per cent, with the population 
growing by more than 10 per cent in 14 Parties (Australia, Canada, France, Iceland, Ireland, 
Liechtenstein, Luxembourg, Monaco, New Zealand, Norway, Spain, Switzerland, Turkey 
and United States of America) and declining by more than 10 per cent in four Parties 
(Bulgaria, Estonia, Latvia and Ukraine). In absolute terms, the population has grown most 
in the United States (+54.4 million) and Turkey (+16.0 million), and has declined most in 
the Russian Federation (�6.2 million) and in Ukraine (�5.6 million). In particular, Annex I 
Parties with strong economic growth show a significant growth in population due to 
immigration or decreased emigration and increased life expectancy. Most of these Parties 
reported that the changes in population significantly affect their GHG emissions and 
removals. Some Parties also reported that population density and distribution patterns have 
both positive and negative impacts on GHG emissions.3 Many Annex I Parties have an 
ageing population, Turkey being a notable exception. 

8. Economic activity, measured as GDP in United States dollars (USD) at year 2000 
prices and based on purchasing power parity (PPP), grew by 48.0 per cent, or 2.7 per cent 
on average annually, in Annex I Parties from 1990 to 2008. In four Parties (Ireland, 
Luxembourg, Poland and Turkey), GDP grew by more than 100 per cent, while in 12 other 
Parties, GDP rose by 60�100 per cent. In one Party, the Russian Federation, GDP growth 

                                                           
 2 For comparability, data in this table were obtained from the 2010 annual GHG inventory submissions 

and from statistics of the International Energy Agency. For completeness, data in this table are 
provided for all 41 Annex I Parties and for Kazakhstan, which is not included in Annex I to the 
Convention, but in accordance with the conclusions of the Conference of the Parties at its twelfth 
session (FCCC/CP/2006/5), submitted its second national communication in accordance with Article 
4, paragraph 2(b), and Article 12 of the Convention, using the UNFCCC reporting guidelines. 
Kazakhstan has also voluntarily undertaken additional obligations in accordance with Article 4, 
paragraph 2(b), of the Convention.  

 3 Parties reported that low population density leads to a higher energy demand for transportation, 
whereas higher population density results in shorter transport distances. Although shorter transport 
distances facilitate economic integration among communities and regions, they might also result in a 
higher transport intensity.  
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was less than 10 per cent. Ukraine was the only Party where GDP declined, by 25.7 per 
cent.  

9. There were considerable differences in the GDP trends in Annex I Parties that are 
economies in transition (EIT Parties) and other Annex I Parties (non-EIT Parties).4 The 
annual GDP growth rate in most non-EIT Parties was about 2 to 4 per cent over the period 
1990�2007, while for EIT Parties it varied considerably more. After the initial economic 
decline in the early 1990s in EIT Parties (e.g. Ukraine �59 per cent 1990�1999; Russian 
Federation �44 per cent 1990�1998; Lithuania �44 per cent 1990�1994; and Latvia �43 per 
cent 1990�1995), these economies regained momentum and many EIT Parties have 
achieved much higher growth rates in recent years than most of the other Annex I 
Parties. Several EIT Parties further reported that, following their accession to the European 
Union (EU) in the mid-2000s, their economic growth has accelerated even more due to 
enhanced economic cooperation and reduced trade barriers, exceeding 6 per cent annually 
(Czech Republic, Estonia, Latvia, Lithuania, Romania and Slovakia). Due to the emerging 
global financial and economic crisis in 2008, the annual GDP growth rate was significantly 
lower between 2007 and 2008 than in the years prior to the crisis for all Parties except 
Belarus and Romania, and for several Parties GDP even decreased (Denmark, Estonia, 
Ireland, Italy, Japan, Latvia, New Zealand and Sweden). This also notably affected total 
GHG emissions from Annex I Parties, which decreased by 2 per cent in the same period.  

10. Most Annex I Parties reported a major increase in their transport activities, driven by 
the economic growth and in some cases by changes in transportation patterns, and 
identified the transport sector as the largest energy consumer. EIT Parties experienced a 
dramatic shift from public transport to private cars. In terms of GHG emissions, 
transport was the fastest-growing sector in virtually all Annex I Parties, and many of 
these Parties identified growing transport emissions as the main challenge in their 
climate change mitigation policies. A few Parties, including France, Germany, Japan and 
Portugal, reported on a stabilization of fuel consumption in this sector in recent years 
leading to a more moderate increase in total transport emissions for Annex I Parties during 
the period 2000�2008 of 2.6 per cent, compared to the increase in the period 1990�2000 of 
11.6 per cent. This stabilization was reported to have been achieved mainly due to the 
optimization of engines, increased fuel efficiency in new vehicles and, to a lesser extent, as 
a result of PaMs targeting transport activities and modal shift. A major decrease in energy 
use in transport and related total emissions of Annex I Parties was observed between 2007 
and 2008 (3.6 per cent), mainly driven by the economic downturn and high oil prices in 
2008.  

11. Parallel to the differences in the economic patterns between EIT and non-EIT 
Parties, significant differences in TPES also exist between these Parties. During the period 
1990�2008, TPES declined in most EIT Parties, against the backdrop of the increase in 
TPES for Annex I Parties as a whole of 6.8 per cent. Eight Parties posted increases in TPES 
of more than 40 per cent (Australia, Greece, Iceland, Ireland, Norway, Portugal, Spain and 
Turkey), largely following increases in economic growth and related growth in per capita 
income, electricity demand and private vehicle use. Among non-EIT Annex I Parties, TPES 
in Germany remained below 1990 levels for the whole period 1990�2008, and in the United 
Kingdom and Sweden it decreased since 2005, coming close to 1990 levels in 2008. For 
nearly all Parties, but especially for those in which the TPES/GDP ratio remains relatively 
constant, the global financial and economic crisis also strongly affected TPES in 2008, 
leading to a stable or even decreased TPES compared to 2007.  

                                                           
 4 EIT Parties are Belarus, Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania, 

Poland, Romania, the Russian Federation, Slovakia, Slovenia and Ukraine.  
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12. While TPES increased, the energy intensity (measured in TPES per GDP) of 
Annex I Parties� economies dropped by 27.8 per cent, from 0.25 tonnes of oil equivalent 
(toe) per thousand USD in 1990 to 0.18 toe per thousand USD in 2008. This indicator 
dropped by 30�55 per cent in most EIT Parties, and more in Belarus, Estonia, Lithuania and 
Romania. In addition, several non-EIT Parties experienced a similar drop in energy 
intensity (Germany, Ireland, Luxembourg, Sweden, United Kingdom and United States). 
Many factors influenced this drop, including improvements in energy efficiency as well as 
structural shifts from energy-intensive industries towards less energy-intensive industries 
and services, particularly in EIT Parties. Iceland is the only Annex I Party that observed a 
continuous significant increase in the energy intensity of its economy between 1990 and 
2008, mainly due to the large expansion of energy-intensive industries such as aluminium 
production.  

13. Many Parties reported that energy efficiency improvements have been important, 
but noted the difficulties involved in quantitatively separating the effects of energy 
efficiency improvements from other factors that influence the observed decrease in energy 
intensity (see para. 12 above). Few Parties reported on their general energy efficiency 
improvements in quantitative terms. Australia reported that energy efficiency 
improvements across the economy over the past 17 years have resulted in a reduction in 
energy use by 0.4 per cent/year below the baseline level, and the United Kingdom reported 
an annual improvement in energy efficiency in the residential sector of over 1 per cent.  

14. The share of renewables and/or cleaner fossil fuels, such as natural gas, 
increased in the electricity supply mix of several Annex I Parties between 2000 and 2008. 
Increased use of renewable energy sources (RES) led to a significant reduction in the GHG 
intensity of TPES (Germany, Portugal and Spain). Use of natural gas for heat and power 
cogeneration was encouraged by many Parties because of its higher energy efficiency and 
lower air pollution. However, only a few Annex I Parties are large natural gas producers 
and exporters (Canada, Norway, Russian Federation and United States). Some Parties that 
are large producers of natural gas became net importers due to gradually declining 
production and increasing demand in recent years (United Kingdom).  

15. For other Parties, high-carbon fossil fuels still account for a high proportion of 
TPES, mainly because of their continuing reliance on domestic sources of coal and lignite 
(Australia, Bulgaria, Czech Republic, Estonia and Poland). Some Parties, particularly those 
with relatively rich and inexpensive domestic reserves of fossil fuels, have been slower in 
fuel switching than other Parties.  

16. Levels of GHG emissions intensity and GHG emissions per capita vary significantly 
between Annex I Parties. These indicators are higher for Parties that rely on energy-
intensive resource-based industries and the production and export of energy resources, as a 
result of their natural resources endowment (e.g. Australia, Canada, Russian Federation and 
United States) than for Parties with similar geographic, demographic and climatic 
conditions but relatively lighter and less energy-intensive industries (e.g. Finland and 
Sweden).  

17. The level of per capita GHG emissions in Annex I Parties, in the period 1990�
2008, dropped by 12.5 per cent, from 16.0 to 14.0 tonnes of CO2 equivalent (t CO2 eq) 
and the range among Parties narrowed, from 3.4�34.5 to 2.7�25.5 t CO2 eq (see table 1). 
For GHG emissions intensity of economy, expressed as GHG per GDP, the trends were 
similar. The level of GHG emissions intensity of economy dropped more sharply, from 
0.8 to 0.5 t CO2 eq/USD 1,000, and the range narrowed more tightly, from 0.3�3.0 to 0.2�
1.4 t CO2 eq/USD 1,000. 
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Table 1 
Indicators relating to national circumstances of Annex I Parties 

  Population (millions)  
GDP (billion 2000 USD 

 using PPPs)  TPES (Mtoe)  
TPES/GDP  

(toe/USD 1 000)  
GHG emissions per 

capita (t CO2 eq)  
GHG emissions per  

GDP (t CO2 eq) 

Party 1990 2008

1990�
2008 

(%) 1990 2008

1990�
2008
 (%) 1990 2008

1990�
2008 

(%) 1990 2008

1990�
2008 

(%) 1990 2008

1990�
2008 

(%) 1990 2008

1990�
2008 

(%)

Australia 17.2 21.5 25.3 370.0 679.0 83.5 86.2 130.1 50.9 0.23 0.19 �17.8 24.4 25.5 4.8 1.1 0.8 �28.4
Austria 7.7 8.3 8.6 179.6 272.7 51.8 24.8 33.3 34.2 0.14 0.12 �11.7 10.2 10.4 2.1 0.4 0.3 �27.0 

Belarus 10.2 9.7 �5.0 54.2 90.7 67.4 45.5 28.1 �38.2 0.84 0.31 �63.1 13.8 9.4 �31.7 2.6 1.0 �61.2 

Belgium 10.0 10.7 7.4 227.2 327.3 44.1 48.3 58.6 21.3 0.21 0.18 �15.8 14.4 12.4 �13.5 0.6 0.4 �35.5 

Bulgaria 8.7 7.6 �12.6 58.2 76.0 30.6 28.6 19.8 �30.8 0.49 0.26 �46.9 13.4 9.8 �26.8 2.0 1.0 �51.0 

Canada 27.7 33.3 20.4 655.5 1 049.5 60.1 208.7 267.2 28.1 0.32 0.25 �20.0 21.4 22.0 3.1 0.9 0.7 �22.5 

Croatia 4.8 4.4 �7.2 56.0 67.1 19.8 9.0 9.1 0.8 0.16 0.14 �12.5 6.6 7.0 6.8 0.6 0.5 �17.3 

Czech 
Republic 

10.4 10.4 0.7 150.2 215.0 43.1 48.8 44.6 �8.5 0.32 0.21 �36.1 18.8 13.6 �28.0 1.3 0.7 �49.4 

Denmark 5.1 5.5 6.8 119.1 170.7 43.3 17.3 19.0 9.6 0.15 0.11 �23.5 13.7 12.0 �12.8 0.6 0.4 �35.0 

Estonia 1.6 1.3 �15.6 13.6 22.5 65.8 9.6 5.4 �43.6 0.70 0.24 �65.7 26.0 15.1 �41.8 3.0 0.9 �70.4 

EU-15 366.1 395.4 8.0 7 625.8 11 032.9 44.7 1 301.1 1 474.1 13.3 0.17 0.13 �21.7 11.6 10.0 �13.4 0.6 0.4 �35.3 

EU-27 472.9 498.7 5.5 8 563.9 12 543.0 46.5 1 635.1 1 750.7 7.1 0.19 0.14 �26.3 11.8 9.9 �15.9 0.7 0.4 �39.4 

Finland 5.0 5.3 6.4 108.3 167.6 54.7 28.4 35.3 24.2 0.26 0.21 �19.7 14.1 13.2 �6.2 0.7 0.4 �35.5 

France 58.2 64.1 10.2 1 261.9 1 751.0 38.8 223.9 266.5 19.0 0.18 0.15 �14.2 9.7 8.3 �14.6 0.4 0.3 �32.2 

Germany 79.4 82.1 3.5 1 732.2 2 351.8 35.8 351.4 335.3 �4.6 0.20 0.14 �29.7 15.8 12.0 �24.0 0.7 0.4 �42.1 

Greece 10.3 11.2 8.7 159.5 273.5 71.5 21.4 30.4 41.9 0.13 0.11 �17.3 10.1 11.4 13.2 0.7 0.5 �28.2 

Hungary 10.4 10.0 �3.2 115.1 160.8 39.8 28.7 26.5 �7.7 0.25 0.16 �34.0 9.4 7.3 �22.5 0.9 0.5 �46.3 

Iceland 0.3 0.3 23.1 6.3 11.2 77.0 2.1 5.3 151.2 0.33 0.47 42.1 13.1 15.3 16.1 0.5 0.4 �19.3 

Ireland 3.5 4.4 26.5 54.9 154.1 180.6 10.0 15.0 49.9 0.18 0.10 �46.6 15.6 15.2 �2.6 1.0 0.4 �56.1 

Italy 56.7 59.9 5.6 1 245.4 1 562.2 25.4 146.6 176.0 20.1 0.12 0.11 �4.2 9.1 9.0 �0.8 0.4 0.3 �16.5 

Japan 123.6 127.7 3.3 2 870.7 3 597.6 25.3 439.3 495.8 12.9 0.15 0.14 �9.9 10.3 10.0 �2.2 0.4 0.4 �19.4 

Kazakhstan 16.3 15.7 �4.1 93.2 131.8 41.4 72.7 70.9 �2.5 0.78 0.54 �30.8 20.7 15.7 �24.2 3.6 1.9 �48.6 

Latvia 2.7 2.3 �15.2 25.2 33.0 31.2 7.9 4.5 �42.9 0.31 0.14 �54.8 10.1 5.3 �47.6 1.1 0.4 �66.2 

Liechtenstein 0.0 0.0 24.1 NA NA NA NA NA NA NA NA NA 7.9 7.3 �7.6 NA NA NA 

Lithuania 3.7 3.4 �9.2 42.9 53.8 25.4 16.1 9.2 �43.0 0.38 0.17 �55.3 13.8 7.4 �46.9 1.2 0.5 �61.5 
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  Population (millions)  
GDP (billion 2000 USD 

 using PPPs)  TPES (Mtoe)  
TPES/GDP  

(toe/USD 1 000)  
GHG emissions per 

capita (t CO2 eq)  
GHG emissions per  

GDP (t CO2 eq) 

Party 1990 2008

1990�
2008 

(%) 1990 2008

1990�
2008
 (%) 1990 2008

1990�
2008 

(%) 1990 2008

1990�
2008 

(%) 1990 2008

1990�
2008 

(%) 1990 2008

1990�
2008 

(%)

Luxembourg 0.4 0.5 28.9 14.3 31.4 119.3 3.4 4.1 20.8 0.24 0.13 �44.9 34.5 25.5 �26.1 0.9 0.4 �56.6
Monaco 0.0 0.0 16.7 NA NA NA NA NA NA NA NA NA 3.6 2.7 �24.1 NA NA NA 

Netherlands 15.0 16.4 10.0 342.9 546.3 59.3 65.7 79.7 21.3 0.19 0.15 �23.9 14.2 12.6 �11.2 0.6 0.4 �38.7 

New Zealand 3.5 4.3 23.5 60.4 101.0 67.2 12.7 16.9 33.3 0.21 0.17 �20.2 17.5 17.4 �0.6 1.0 0.7 �26.6 

Norway 4.2 4.8 12.5 112.8 193.7 71.8 21.0 29.7 41.2 0.19 0.15 �17.8 11.7 11.4 �2.8 0.4 0.3 �36.3 

Poland 38.0 38.1 0.2 278.9 560.5 101.0 103.1 97.9 �5.1 0.37 0.17 �52.8 11.9 10.4 �12.6 1.6 0.7 �56.4 

Portugal 10.0 10.6 6.2 131.5 188.4 43.3 16.7 24.2 44.3 0.13 0.13 0.7 5.9 7.4 24.5 0.5 0.4 �7.8 

Romania 23.2 21.5 �7.3 157.0 218.1 38.9 62.3 39.4 �36.7 0.40 0.18 �55.0 10.7 7.1 �33.5 1.6 0.7 �55.6 

Russian 
Federation 

148.0 141.8 �4.2 1 523.6 1 651.2 8.4 879.2 686.8 �21.9 0.58 0.42 �27.6 22.4 15.7 �30.0 2.2 1.4 �38.1 

Slovakia 5.3 5.4 2.1 55.0 95.9 74.5 21.3 18.3 �14.2 0.39 0.19 �50.8 13.9 9.1 �35.1 1.3 0.5 �62.0 

Slovenia 2.0 2.0 1.3 28.8 48.7 69.0 5.7 7.7 35.5 0.20 0.16 �20.0 9.3 10.5 13.8 0.6 0.4 �31.8 

Spain 39.0 45.6 16.9 651.5 1 095.4 68.1 90.1 138.8 54.1 0.14 0.13 �8.4 7.3 8.9 22.0 0.4 0.4 �15.2 

Sweden 8.6 9.3 8.2 202.1 298.1 47.5 47.2 49.6 5.1 0.23 0.17 �28.7 8.5 6.9 �18.3 0.4 0.2 �40.0 

Switzerland 6.8 7.7 13.4 205.0 265.8 29.7 24.0 26.7 11.1 0.12 0.10 �14.3 7.8 6.9 �11.4 0.3 0.2 �22.5 

Turkey 55.1 71.1 29.0 411.1 831.2 102.2 52.8 98.6 86.8 0.13 0.12 �7.6 3.4 5.2 52.0 0.5 0.4 �3.1 

Ukraine 51.9 46.3 �10.9 456.9 339.5 �25.7 251.8 136.1 �45.9 0.55 0.40 �27.3 17.9 9.2 �48.3 2.0 1.3 �38.0 

United 
Kingdom 

57.2 61.4 7.2 1 195.4 1 842.3 54.1 205.9 208.5 1.2 0.17 0.11 �34.4 13.5 10.3 �23.9 0.6 0.3 �47.1 

United States 250.2 304.5 21.7 7 064.0 11 742.3 66.2 1 915.0 2 283.7 19.3 0.27 0.19 �28.3 24.4 22.7 �6.9 0.9 0.6 �31.8 

Total EIT 320.8 304.3 �5.1 3 015.6 3 632.9 20.5 1 517.4 1 133.3 �25.3 0.50 0.31 �38.0 17.9 12.3 �31.2 1.9 1.0 �45.9
Total non-EIT 854.6 970.7 13.6 19 381.6 29 504.1 52.2 4 062.9 4 828.1 18.8 0.21 0.16 �21.9 15.2 14.5 �4.9 0.7 0.5 �29.1 

Total Annex I 1 175.4 1 275.0 8.5 22 397.2 33 137.0 48.0 5 580.3 5 961.4 6.8 0.25 0.18 �27.8 16.0 14.0 �12.5 0.8 0.5 �35.9

Sources: International Energy Agency: Energy Statistics of OECD Countries Database and Energy Statistics of Non-OECD Countries Database. Data for Monaco 
(population) were retrieved from its fifth national communication (NC5) and data for Liechtenstein (population) from its national statistics. GHG emissions used to calculate 
per capita emissions are from the 2010 national GHG inventory submissions. 

Abbreviations: EIT = economies in transition, EU-15 = 15 member States of the European Union as of 1996, EU-27 = 27 member States of the European Union as of 
2010, GDP = gross domestic product, GHG = greenhouse gas, NA = not available, PPP = purchasing power parity, TPES = total primary energy supply. 

Note: For completeness, the table also contains indicators for Turkey, which did not submit its NC5, and Kazakhstan, which submitted its second national 
communication in accordance with Article 4, paragraph 2(b), and Article 12 of the Convention. 
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 III. Greenhouse gas emission trends 

 A. Overview 

18. This chapter presents GHG emissions data for Annex I Parties. The information is 
based on the 2010 national GHG inventory submissions5 including updates by 31 March 
2011, the most recent data available consistently across Parties. In comparison with the data 
set used in the previous compilation and synthesis report, this data set covers all 41 Annex I 
Parties and all years from 1990 to 2008, which has been made possible following the 
improvements in the timeliness and completeness of Annex I GHG inventory submissions 
in recent years. The following information is presented in this report: total aggregate GHG 
emissions; emissions by gas; emissions by sector; and emissions data for individual Annex 
I Parties. 

19. Total aggregate GHG emissions fell sharply in the period 1990�2000, as the deep 
emission reductions in EIT Parties (as a result of their economic restructuring) greatly 
offset the emission increases in non-EIT Parties. Emissions rose modestly during the period 
2000�2008, as emissions increased in EIT Parties (as their economies recovered) and 
emissions in non-EIT Parties declined. Emissions declined by 2 per cent in 2008 from 
2007, in large part due to the global economic crisis and high energy prices. 

 B. Total aggregate greenhouse gas emissions 

20. From 19906 to 2008, total aggregate GHG emissions excluding emissions/removals 
from land use, land-use change and forestry (LULUCF) for all Annex I Parties decreased 
by 6.0 per cent, from 19.0 to 17.8 thousand Tg CO2 eq. Total aggregate GHG emissions 
including LULUCF decreased by 10.7 per cent, from 17.5 to 15.6 thousand Tg CO2 eq. 
Two main factors underline these trends in total aggregate emissions: the differences 
between the trends in 1990�2000, 2000�2007 and 2007�2008, and the differences in the 
emissions of EIT and non-EIT Parties. The level and trend in total GHG emissions for the 
period 1990�2008 for all Annex I Parties taken together, for EIT Parties and for non-EIT 
Parties are illustrated in figures 1 and 2. 

21. The decreases in total aggregate GHG emissions occurred mainly in the period 
1990�2000 (a 6.8 per cent decrease excluding LULUCF and a 9.8 per cent decrease 
including LULUCF). The decreases in the period 1990�2000 were mainly due to the 
significant decline in emissions from EIT Parties (see para. 22 below). Between 2000 and 
2008, only a slight change in total aggregate emissions was observed (a 0.8 per cent 
increase excluding LULUCF and a 1.1 per cent decrease including LULUCF). 

22. GHG emissions from EIT Parties decreased by 36.7 per cent (excluding LULUCF) 
and by 49.7 per cent (including LULUCF) from 1990 to 2008. The substantial decrease in 
emissions during the period 1990�2000 (by 41.5 per cent excluding LULUCF and by 
51.6 per cent including LULUCF) was due to the deep decline in the economies of EIT 

                                                           
 5 For most Annex I Parties, the section on the GHG inventory in their NC5s contains GHG data 

provided in the 2009 submission because the 2010 submission was not ready at the time of 
preparation of the NC5s. For the submission dates of the 2010 GHG inventory submissions, see 
<http://unfccc.int/national_reports/annex_i_ghg_inventories/national_inventories_submissions/items/
5270.php>. 

 6 Unless otherwise specified, base year data are used in totals instead of 1990 (in accordance with 
decisions 9/CP.2 and 11/CP.4) for Bulgaria (1988), Hungary (average of 1985�1987), Poland (1988), 
Romania (1989) and Slovenia (1986). 
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Parties. With the economic recovery after 2000, emissions from EIT Parties have been 
increasing; hence, emissions between 2000 and 2008 rose by 8.2 per cent excluding 
LULUCF and by 4.0 per cent including LULUCF. This trend supports the assumption 
made in the previous compilation and synthesis report that the structural changes in the 
economy, which resulted in major emission reductions in the 1990s, may no longer 
outweigh the impact of economic growth on GHG emissions in these countries. 

23. For non-EIT Parties, GHG emissions excluding LULUCF increased by 8.0 per cent 
and GHG emissions including LULUCF increased by 8.4 per cent from 1990 to 2008. The 
increase in emissions was much lower than economic growth � GDP of non-EIT Parties 
rose by 52.2 per cent from 1990 to 2008 (see table 1). Between 1990 and 2000, emissions 
increased substantially and at a higher rate (9.0 per cent excluding LULUCF and 10.8 per 
cent including LULUCF) than for the entire period 1990�2008. This was followed in the 
period 2000�2008 by a decrease in GHG emissions (excluding LULUCF of 1.0 per cent 
and a decrease in GHG emissions including LULUCF of 2.2 per cent). After the substantial 
increase in emissions of non-EIT Parties during the period 1990�2000, emissions have 
remained relatively stable, reflecting, in particular, the effect of relevant policy packages of 
many of these Parties. 

24. Mostly as a result of the global economic crisis, which is reflected in the very small 
total GDP growth of only 0.4 per cent in non-EIT Parties, emissions dropped in 2008 
compared to 2007 in many countries; for example, Canada (�2.1 per cent), Greece (�3.6 per 
cent), Italy (�2.0 per cent), Japan (�6.4 per cent), Spain (�7.5 per cent), the United 
Kingdom (�1.9 per cent) and the United States (�2.8 per cent). This contributed to the 2.0 
per cent decrease in total emissions of all Annex I Parties taken together between those two 
years. 

Figure 1  
Greenhouse gas emissions from Annex I Parties, 1990, 2000 and 2008a  
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Abbreviations: EIT = economies in transition, LULUCF = land use, land-use change and forestry. 
a   The sum of the values for EIT and non-EIT Parties may differ slightly from the values provided 

for all Annex I Parties because of rounding.  

Figure 2  
Changes in greenhouse gas emissions from Annex I Parties, 1990�2008 
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Abbreviations: EIT = economies in transition, LULUCF = land use, land-use change and forestry.  

 C. Greenhouse gas emissions by gas 

25. The changes in total emissions of each GHG in absolute terms and as a percentage 
change are shown in figure 3. Emissions of CO2 decreased over the period 1990�2008 by 
3.1 per cent. In the period 1990�2000, CO2 emissions decreased even more (by 4.5 per 
cent); however, in 2000�2008, emissions increased. For all time periods, emissions of CH4 
and nitrous oxide (N2O) decreased, which could be the result of the PaMs addressing these 
gases. Emissions of hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur 
hexafluoride (SF6) taken together increased, mainly due to increases in emissions of HFCs 
used as a substitute for some gases controlled by the Montreal Protocol. 
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Figure 3 
Greenhouse gas emissions from Annex I Parties by gas  
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26. Despite the differences in the emission trends, the shares of GHGs in total emissions 
generally remained the same in the period 1990�2008 (see figure 4). CO2 continuously 
accounted for the largest share of total emissions, with 82.3 per cent in 2008 (79.8 per 
cent in 1990; 81.7 per cent in 2000), while CH4 and N2O contributed 10.6 per cent and 5.5 
per cent, respectively, to total emissions in 2008 (12.0 per cent and 6.9 per cent in 1990; 
10.8 per cent and 5.9 per cent in 2000). The sum of HFC, PFC and SF6 emissions accounted 
for approximately 1.5 per cent of total emissions in this period. 

Figure 4 
Share of individual greenhouse gases of total emissions excluding land use, land-use 
change and forestry, 1990, 2000 and 2008 in per cent 
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 D. Greenhouse gas emissions by sector 

27. Emissions from all sectors decreased between 1990 and 2008. The greatest 
decrease occurred in agriculture (�20.0 per cent), followed by industrial processes  
(�14.9 per cent), waste (�8.7 per cent) and energy (�3.5 per cent). Net GHG removals from 
LULUCF increased by more than 50 per cent (see figure 5). 

28. Mostly as a result of the global economic crisis in 2007�2008, emissions from 
energy, industrial processes and waste decreased within one year by 2.1 per cent, 5.1 per 
cent and 1.0 per cent, respectively; only emissions from agriculture increased (by 1.1 per 
cent). 

Figure 5 
Greenhouse gas emissions/removals from Annex I Parties by sectora 
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Abbreviations: GHG = greenhouse gas, LULUCF = land use, land-use change and forestry. 
a   The solvent and other product use sector is not included in the figure because its contribution to 

total GHG emissions is very small. Emissions from this sector decreased by 21.2 per cent over the 
period 1990�2008, by 13.2 per cent between 1990 and 2000, and by 9.2 per cent from 2000 to 2008.  

29. The relatively small change in emissions from the energy sector between 1990 and 
2008 from changes among energy subsectors compensating for each other (see figure 6). 
From 1990 to 2008, emissions from transport increased the most (14.0 per cent), while 
emissions from manufacturing industries and construction had the largest decrease (�16.7 
per cent). Emissions from energy industries (primarily electricity and heat production) 
increased, whereas emissions from other sectors (residential and commercial) and fugitive 
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emissions from fuels decreased. From 1990 to 2000, only emissions from transport 
increased (11.1 per cent), and emissions from all other activities within the energy sector 
decreased, with fugitive emissions experiencing the largest reduction (�17.6 per cent). 
Between 2000 and 2008, emissions from energy industries increased the most (by 4.8 per 
cent), followed by transport (by 2.6 per cent) and fugitive emissions (by 1.8 per cent); 
emissions from manufacturing industries and construction and other sectors continued to 
decrease. There was a continued increase in emissions from transport in all time 
periods. 

Figure 6 
Greenhouse gas emissions from Annex I Parties in the energy sector 
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Abbreviation: GHG = greenhouse gas. 

30. In 2008, emissions relating to fuels sold for use in international aviation and marine 
transportation, also known as bunker fuels, were much higher (74.8 per cent and 19.5 per 
cent, respectively) than emissions in 1990. Between 1990 and 2000, aviation emissions 
increased, whereas emissions from marine transportation decreased. During the period 
2000�2008, emissions from both international aviation and marine transportation increased 
� by 21.9 per cent and 26.4 per cent, respectively (see figure 7). 
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Figure 7 
Greenhouse gas emissions from Annex I Parties from international bunker fuelsa 
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a   Emissions from international aviation and marine transport are not included in the national  

 totals of Annex I Parties, but are reported separately in the national communications.  

 E. Emissions data for individual Annex I Parties 

31. Total aggregate GHG emissions excluding and including emissions/removals from 
LULUCF for each Annex I Party are provided in tables 2 and 3. Data are provided for 
1990, 2000, 2007 and 2008. The percentage changes in emissions were calculated using the 
exact (not rounded) values and may therefore differ from a ratio calculated with the 
rounded numbers provided in the tables. 

32. The changes in total aggregate GHG emissions over the period 1990�2008 varied 
considerably across Parties (see figure 8). Latvia experienced the largest decrease in 
emissions: �55.6 per cent for emissions excluding LULUCF and �307.97 per cent for 
emissions including LULUCF. This was followed by Estonia, Lithuania and Ukraine, 
which reduced their total emissions by more than 50 per cent. On the other hand, Turkey 
experienced the greatest increase in emissions excluding LULUCF (by 96.0 per cent) and 
including LULUCF (by 101.1 per cent), followed by Iceland and Spain, whose emissions 
each increased by about 43 per cent. Altogether, emissions excluding LULUCF in 12 
Parties increased by more than 10 per cent, and in 16 Parties decreased by more than 10 per 

                                                           
 7 Latvia is one of the countries where the LULUCF sector acts as a sink throughout the entire period. 

Removals from LULUCF increased by more than 50 per cent, resulting in the decrease in total 
emissions including LULUCF exceeding 100 per cent. 
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cent. Of those 16 Parties, most are EIT Parties and four are non-EIT Parties (Germany, 
Monaco, Sweden and United Kingdom). Total aggregate GHG emissions including 
LULUCF over the period 1990�2008 increased in 17 Parties and decreased in 24 Parties. 

Figure 8 
Changes in total aggregate emissions of individual Annex I Parties, 1990�2008 
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Abbreviations: GHG = greenhouse gas, LULUCF = land use, land-use change and forestry. 

33. In the period 1990�2000, emissions excluding and including LULUCF decreased in 
23 Parties and increased in 18 Parties. In this period, Latvia also had the largest emission 
reductions (�61.9 per cent excluding LULUCF and �237.9 per cent including LULUCF), 
followed by Lithuania and Ukraine. Turkey had the highest increases (58.8 per cent 
excluding LULUCF and 61.4 per cent including LULUCF), followed by Portugal and 
Spain. 

34. From 2000 to 2008, when total emissions remained relatively stable, total GHG 
emissions including LULUCF increased in 22 Parties and decreased in 19 Parties. Monaco 
had the largest relative decrease in emissions excluding LULUCF (�20.1 per cent); the 
decrease in the emissions of Belgium, Sweden, the United Kingdom, Germany and 
Denmark ranged between approximately 6 and 8 per cent. Iceland, on the other hand, had 
the greatest increase (29.6 per cent), followed closely by Luxembourg, Lithuania and 
Turkey. Emissions decreased in 17 Parties, which, in contrast to the period 1990�2000, are 
mostly non-EIT Parties, and emissions increased in 24 Parties, 11 of which are EIT Parties.  



FCCC/SBI/2011/INF.1/Add.1 

 17 

Table 2 
Total aggregate anthropogenic greenhouse gas emissions excluding emissions/removals from 
land use, land-use change and forestry, 1990, 2000, 2007 and 2008 

  Gg CO2 eq Change in emissions (%) 

Party 1990 2000 2007 2008 1990�2008 1990�2000 2000�2008

Australia 418 372 496 185 541 323 549 540 31.4 18.6 10.8
Austria 78 171 80 296 86 957 86 641 10.8 2.7 7.9
Belarus* 140 399 78 831 87 636 91 113 �35.1 �43.9 15.6
Belgium 143 396 144 645 130 211 133 254 �7.1 0.9 �7.9
Bulgaria*a 131 540 71 072 78 624 75 196 �42.8 �46.0 5.8
Canada 591 872 717 156 750 415 734 566 24.1 21.2 2.4
Croatia* 31 441 25 886 32 294 31 143 �0.9 �17.7 20.3
Czech Republic* 195 189 147 522 147 485 141 434 �27.5 �24.4 �4.1
Denmark 70 449 69 979 68 672 65 649 �6.8 �0.7 �6.2
Estonia* 41 272 18 127 21 924 20 271 �50.9 �56.1 11.8
EU-27b 5 567 026 5 062 303 5 038 775 4 939 738 �11.3 �9.1 �2.4
Finland 70 444 69 183 78 144 70 282 �0.2 �1.8 1.6
France 566 123 561 094 535 988 532 881 �5.9 �0.9 �5.0
Germany 1 251 221 1 050 438 985 773 983 715 �21.4 �16.0 �6.4
Greece 104 430 126 247 133 360 128 520 23.1 20.9 1.8
Hungary*a 115 058 77 252 75 865 73 426 �36.2 �32.9 �5.0
Iceland 3 415 3 766 4 508 4 880 42.9 10.3 29.6
Ireland 54 785 67 761 67 673 67 469 23.2 23.7 �0.4
Italy 517 049 549 812 552 629 541 485 4.7 6.3 �1.5
Japan 1 268 675 1 344 290 1 369 037 1 281 884 1.0 6.0 �4.6
Latvia* 26 879 10 232 12 311 11 941 �55.6 �61.9 16.7
Liechtenstein 230 255 243 263 14.7 11.0 3.4
Lithuania* 51 177 19 737 25 799 24 688 �51.8 �61.4 25.1
Luxembourg 13 118 9 902 12 790 12 494 �4.8 �24.5 26.2
Monaco 108 120 98 95 �11.4 10.9 �20.1
Netherlands 212 007 214 573 206 918 206 917 �2.4 1.2 �3.6
New Zealand 61 199 70 064 75 202 75 120 22.7 14.5 7.2
Norway 49 747 53 352 55 842 54 408 9.4 7.2 2.0
Poland*a 564 017 390 207 401 346 397 046 �29.6 �30.8 1.8
Portugal 59 292 81 301 79 872 78 381 32.2 37.1 �3.6
Romania*a 282 885 140 387 156 106 152 934 �45.9 �50.4 8.9
Russian Federation* 3 330 996 2 031 935 2 197 458 2 239 953 �32.8 �39.0 10.2
Slovakia* 73 931 49 262 47 882 48 999 �33.7 �33.4 �0.5
Slovenia*a 20 228 18 821 20 571 21 285 5.2 �7.0 13.1
Spain 285 123 381 051 439 228 406 407 42.5 33.6 6.7
Sweden 72 438 68 861 66 163 64 271 �11.3 �4.9 �6.7
Switzerland 53 177 52 077 51 810 53 416 0.4 �2.1 2.6
Turkey** 187 029 297 006 379 976 366 502 96.0 58.8 23.4
Ukraine* 928 126 393 130 440 477 427 843 �53.9 �57.6 8.8
United Kingdom 774 680 675 981 643 723 631 733 �18.5 �12.7 �6.5
United States 6 111 815 7 008 191 7 120 444 6 924 556 13.3 14.7 �1.2
Number of Parties showing a decrease in emissions by more than 1 per cent 22 21 15
Number of Parties showing a change in emissions within 1 per cent 3 3 2
Number of Parties showing an increase in emissions by more than 1 per cent 16 17 24

*   A Party undergoing the process of transition to a market economy. 
**  Decision 26/CP.7 invited Parties to recognize the special circumstances of Turkey, which place 

Turkey in a situation different from that of other Annex I Parties. 
a  Data for the base year defined by decisions 9/CP.2 and 11/CP.4 (Bulgaria (1988), Hungary 

(average of 1985�1987), Poland (1988), Romania (1989), Slovenia (1986)) are used for this Party 
instead of 1990 data. 
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b  EU-27 includes member States of the European Union as of 2010. 

Table 3 
 Total aggregate anthropogenic emissions of greenhouse gases including emissions/removals from  
 land use, land-use change and forestry, 1990, 2000, 2007 and 2008 

  Gg CO2 eq Change in emissions (%) 

Party 1990 2000 2007 2008 1990�2008 1990�2000 2000�2008

Australia 464 497 493 679 880 861 618 058 33.1 6.3 25.2
Austria 65 032 63 143 69 569 69 303 6.6 �2.9 9.8
Belarus* 110 584 43 544 56 402 60 078 �45.7 �60.6 38.0
Belgium 140 649 143 018 128 957 131 978 �6.2 1.7 �7.7
Bulgaria*a 117 806 61 394 68 913 64 183 �45.5 �47.9 4.5
Canada 540 306 636 836 795 868 721 740 33.6 17.9 13.3
Croatia* 23 148 15 806 21 123 19 977 �13.7 �31.7 26.4
Czech Republic* 191 559 139 977 146 755 136 655 �28.7 �26.9 �2.4
Denmark 73 276 71 411 72 126 68 314 �6.8 �2.5 �4.3
Estonia* 35 029 16 675 12 484 10 557 �69.9 �52.4 �36.7
EU-27b 5 223 181 4 663 034 4 681 293 4 529 841 �13.3 �10.7 �2.9
Finland 54 459 46 592 47 492 34 888 �35.9 �14.4 �25.1
France 532 801 515 288 466 440 465 323 �12.7 �3.3 �9.7
Germany 1 231 056 1 028 377 1 024 733 1 013 900 �17.6 �16.5 �1.4
Greece 101 953 123 212 130 333 125 344 22.9 20.9 1.7
Hungary*a 112 820 76 830 73 436 69 797 �38.1 �31.9 �9.2
Iceland 5 771 5 951 6 529 6 877 19.2 3.1 15.6
Ireland 55 032 67 902 66 694 65 999 19.9 23.4 �2.8
Italy 452 292 473 868 500 361 454 187 0.4 4.8 �4.2
Japan 1 205 317 1 264 028 1 287 234 1 203 076 �0.2 4.9 �4.8
Latvia* 8 145 �11 231 �16 495 �16 936 �307.9 �237.9 50.8
Liechtenstein 221 250 237 257 16.1 12.9 2.9
Lithuania* 35 611 5 817 12 746 10 997 �69.1 �83.7 89.0
Luxembourg 13 466 9 516 12 517 12 222 �9.2 �29.3 28.4
Monaco 108 120 98 95 �11.4 10.9 �20.1
Netherlands 214 604 217 084 209 456 209 363 �2.4 1.2 �3.6
New Zealand 30 133 38 783 58 381 48 943 62.4 28.7 26.2
Norway 38 465 40 802 28 147 25 852 �32.8 6.1 �36.6
Poland*a 545 524 365 750 358 538 357 882 �34.4 �33.0 �2.2
Portugal 63 763 79 901 77 232 75 424 18.3 25.3 �5.6
Romania*a 250 452 102 387 119 992 116 520 �53.5 �59.1 13.8
Russian Federation* 3 394 690 1 573 820 1 651 921 1 601 610 �52.8 �53.6 1.8
Slovakia* 71 543 46 876 44 783 46 923 �34.4 �34.5 0.1
Slovenia*a 12 121 10 168 12 061 12 753 5.2 �16.1 25.4
Spain 245 761 334 738 388 891 353 934 44.0 36.2 5.7
Sweden 41 396 32 736 51 349 49 595 19.8 �20.9 51.5
Switzerland 50 215 53 068 51 955 53 629 6.8 5.7 1.1
Turkey** 142 159 229 448 303 702 285 922 101.1 61.4 24.6
Ukraine* 859 586 341 605 390 331 411 257 �52.2 �60.3 20.4
United Kingdom 777 634 675 672 641 871 629 791 �19.0 �13.1 �6.8
United States 5 217 347 6 380 232 6 212 669 6 016 408 15.3 22.3 �5.7
Number of Parties showing a decrease in emissions by more than 1 per cent 24 23 19
Number of Parties showing a change in emissions within 1 per cent 2 0 1
Number of Parties showing an increase in emissions by more than 1 per cent 15 18 21

*  A Party undergoing the process of transition to a market economy. 
**  Decision 26/CP.7 invited Parties to recognize the special circumstances of Turkey, which place 

Turkey in a situation different from that of other Annex I Parties. 
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a  Data for the base year defined by decisions 9/CP.2 and 11/CP.4 (Bulgaria (1988), Hungary 
(average of 1985�1987), Poland (1988), Romania (1989), Slovenia (1986)) are used for this Party 
instead of 1990 data. 

b  EU-27 includes member States of the European Union as of 2010. 

 IV. Projections and the total effect of policies and measures 

 A. Overview 

35. This chapter presents GHG emissions projections for Annex I Parties, as reported in 
their NC5s. While more recent and updated projections are available for some Parties from 
the in-depth reviews of the national communications in 2010, those updates are not 
considered for the purpose of this report for consistency reasons. 

36. According to the UNFCCC reporting guidelines,8 Parties are required at a minimum 
to report projections under the �with measures� scenario. Parties may also report projections 
under the �with additional measures� and �without measures� scenarios. Accordingly, the 
�with measures� scenario takes into account the effects of PaMs that are either implemented 
or adopted, whereas the �with additional measures� scenario also includes the effects of 
PaMs planned at the time when the projections were prepared. The �without measures� 
scenario refers to a situation whereby all PaMs either implemented, adopted or planned 
after a year chosen as the starting point for projections are not taken into account. 

37. All of the 40 submitted NC5s contain a chapter on projections of GHG emissions for 
the �with measures� scenario, while 26 Parties provided projections for the �with additional 
measures� scenario and 18 Parties provided projections for the �without measures� scenario 
(see table 12). Most Parties reported this information for the years 2010, 2015 and 2020. 
Overall, 37 Parties9 provided quantitative information for 201010 while 36 provided 
projections for 202011 for the mandatory �with measures� scenario.12  

38. Information on the sources of projections data used in this report and an overview of 
the projection scenarios reported by Annex I Parties are presented in the annex. The notes 
to table 12 provide additional information, including on the interpretation of the 
information on the projections from some Parties that did not appear to be fully consistent 
with the UNFCCC reporting guidelines. 

39. Total aggregated GHG emissions excluding LULUCF for Annex I Parties are 
projected to decrease by 6.7 per cent during the period 1990�2010 with implemented 
and adopted PaMs. This expected trend results from deep emission reductions (�
41.1 per cent) for EIT Parties in 1990�2010, which more than offsets the growth (8.5 per 
cent) in emissions for non-EIT Parties. The expected emission reduction of 6.7 per cent is 
significant, considering that the fourth national communication (NC4) data showed a 
growth of 4.2 per cent in total aggregate GHG emissions for the same scenario. However, 
due to the growth in emissions for both EIT and non-EIT Parties, total GHG emissions for 

                                                           
 8 FCCC/CP/1999/7, Part II. Guidelines for the preparation of national communications by Parties 

included in Annex I to the Convention, paragraphs 27�48. 
 9 Belarus provided information on GHG emission projections but mostly in graphical form. 

Information provided by Belarus is not taken into account in this section of this report as quantitative 
data could not be derived from those graphs for the purpose of this report. 

 10 Monaco and Poland did not provide projections for the �with measures� scenario for 2010. 
 11 Canada, Iceland and Japan did not provide projections for the �with measures� scenario for 2020. 
 12 The projections of energy-related emissions reported by Turkey in its NC1 submitted on 20 February 

2007 are included in this compilation for completeness reasons (only energy-related emissions have 
been projected in a consistent manner). 
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all Annex I Parties for the period 1990�2020 are projected to increase by 0.6 per cent, 
although at a slower growth rate for non-EIT Parties compared to its growth in 1990�2010. 

40. The implemented and adopted PaMs are estimated to deliver, in total, emissions 
savings of about 1.5 thousand Tg CO2 eq by 2010, which will almost double to 2.8 
thousand Tg CO2 eq in 2020. Most of these emissions savings are projected to occur in 
the energy sector. While estimates of this total effect are not complete, with seven Annex I 
Parties not included in the total aggregation, the available estimates suggest that 
implemented and adopted PaMs are expected to result in a sizeable reduction of GHG 
emissions by at least 5 per cent (2010) and 10 per cent (2020) of the GHG emissions in 
1990. In addition, planned PaMs are expected to deliver further emissions savings of 
0.3 thousand Tg CO2 eq in 2010 and 0.8 thousand Tg CO2 eq in 2020.  

 B. Methods and approaches, and assumptions used to prepare projections 

41. The models or approaches used by Parties to estimate projections at the national 
level can be broadly classified into three categories: models to project energy-related GHG 
emissions, models to project non-energy related GHG emissions and models to project 
GHG emissions and removals from LULUCF. Most Parties provided a detailed explanation 
of the models and approaches used to project energy-related emissions (exceptions are 
Croatia and Iceland). Most Parties have also provided explanations on how emissions and 
removals were projected from non-energy sectors, but they were usually less detailed than 
for the energy-related emissions. 

42. Most Parties have, in general, used an integrated approach for projecting energy-
related emissions where macroeconomic top-down models were coupled with sector- and 
technology-specific bottom-up models. However, the type and characteristics of the models 
differed among Parties. 

43. Almost all Parties used spreadsheet models to project emissions from non-energy 
sources other than LULUCF. These models were based on activity data, emission factors 
and sector-specific growth assumptions. For projections of GHG emissions and removals 
from LULUCF, Parties have used models that are broadly consistent with the models used 
for their GHG inventory in combination with the sector-specific assumptions. 

44. Most Parties reported on the assumptions used in preparing their emission 
projections. In general, these assumptions differed from country to country. The three key 
drivers of GHG emissions for most of the Parties are: the average GDP growth; the average 
population growth; and the assumed price of crude oil on the international market (see table 
4). In addition, Parties used other assumptions, such as: the expected development of GDP 
components; the technological evolution and changes, in particular for energy supply and 
use, and for existing and future technologies; the expected rate of use of renewable energy 
supply and cogeneration of electricity and heat; the level of imported and/or exported 
energy resources; expected revenues from exports; international CO2 certificate prices; 
international gas and coal prices; and activity levels for some typical emission drivers (such 
as cattle numbers for agriculture or household numbers for energy use in the residential 
sector). As part of a sensitivity analysis, some Parties assessed the impacts of their main 
assumptions on GHG emission projections. 

45. The comparison of projected emission trends across the Parties should be 
undertaken with due caution for the following reasons: 

 (a) The diversity in the use of models and approaches among Parties for 
estimating projections; 
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 (b) The difference among Parties in the use of key assumptions to which 
projected emissions are highly sensitive. 

Table 4  
Summary of key assumptions used for greenhouse gas projections 

  2006�2010 2010�2020 

Below 2%/year Denmark, Finland, Germany, Italy, Liechtenstein, 
Portugal, Romania, Switzerland, United Kingdom 

Denmark, Finland, France, Germany, Italy, 
Poland, Romania, Switzerland, United States 

2�4%/year Austria, Belgium, Canada, Czech Republic, 
Estonia, Greece, Japan, Norway, Spain, Sweden 

Australia, Austria, Belgium, Czech Republic, 
Estonia, Greece, Netherlands, New Zealand, 
Norway, Slovenia, Spain, Sweden 

Above 4%/year Belarus, Bulgaria, Latvia, Netherlands, Slovakia, 
Slovenia, Ukraine 

Belarus, Bulgaria, Croatia, Hungary, Ireland, 
Latvia, Romania, Slovakia, Ukraine 

Average gross 
domestic 
product 
growth ratea 

  

  

  

Not available Australia, Croatia, France, Hungary, Iceland, 
Ireland, Lithuania, Luxembourg, Monaco, New 
Zealand, Poland, Russian Federation, Turkey, 
United States 

Canada, Iceland, Japan, Liechtenstein, Lithuania, 
Luxembourg, Monaco, Russian Federation, 
Turkey, United States 

Below 0 
(negative) 

Bulgaria, Estonia, Germany, Japan, Latvia, 
Romania, Ukraine 

Bulgaria, Czech Republic, Estonia, Germany, 
Hungary, Latvia, Portugal, Romania, Ukraine 

0�2%/year Austria, Belgium, Czech Republic, Denmark, 
Finland, Greece, Italy, Liechtenstein, Netherlands, 
Norway, Portugal, Slovenia, Spain, Sweden, 
Switzerland 

Australia, Austria, Belgium, Denmark, Finland, 
France, Greece, Italy, Liechtenstein, Netherlands, 
New Zealand, Norway, Slovenia, Spain, Sweden, 
Switzerland 

Average 
population 
growth rateb 

  

  

Not available Australia, Belarus, Canada, Croatia, France, 
Hungary, Iceland, Ireland, Lithuania, 
Luxembourg, Monaco, New Zealand, Poland, 
Russian Federation, Slovakia, Turkey, United 
Kingdom, United States 

Belarus, Canada, Croatia, Iceland, Ireland, Japan, 
Lithuania, Luxembourg, Monaco, New Zealand, 
Poland, Russian Federation, Slovakia, Turkey, 
United Kingdom, United States 

International 
oil pricec 

Below USD 75 
per barrel 

Australia, Belgium, Canada, Czech Republic, 
Estonia, France, Germany, Greece, Japan, 
Netherlands, New Zealand, Norway, Portugal, 
Romania, Slovenia, Switzerland, United Kingdom 

Australia, Belgium, Czech Republic, Estonia, 
France, Germany, Greece, Netherlands, Norway, 
Portugal, Romania, Slovenia, Switzerland, United 
Kingdom 

 Above USD 75 
per barrel 

Austria, Denmark, Finland, Hungary, Ireland, 
Italy, Latvia, Lithuania, Sweden 

Austria, Denmark, Finland, Hungary, Ireland, 
Italy, Latvia, Lithuania, New Zealand, Sweden, 
United States 

 Not available Belarus, Bulgaria, Croatia, Iceland, Liechtenstein, 
Luxembourg, Monaco, Poland, Russian 
Federation, Slovakia, Spain, Turkey, Ukraine, 
United States 

Belarus, Bulgaria, Canada, Croatia, Iceland, Japan, 
Liechtenstein, Luxembourg, Monaco, Poland, 
Russian Federation, Slovakia, Spain, Turkey, 
Ukraine 

a   In the cases where Parties presented information on gross domestic product (GDP) growth in the 
following formats: absolute GDP figures or annual growth rates, the average growth rate(s) for 
2005/2006�2010 and 2010�2020 were calculated using the available information. 

b   In the cases where Parties presented information on population growth in the following formats: 
absolute population figures or annual population growth rates, the average growth rate(s) for 
2005/2006�2010 and 2010�2020 were calculated using the available information. 

c   These results should be interpreted with caution for the following reason: the international oil 
prices were mainly presented in two different units: USD/barrel and EUR/GJ. In the cases where the 



FCCC/SBI/2011/INF.1/Add.1 

22  

oil prices were reported in EUR/GJ, those prices were converted to USD/barrel in order to obtain a 
first-order approximate estimate for comparability. 

 C. Projected total aggregated greenhouse gas emissions 

 1. Projections excluding emissions/removals from land use, land-use change and forestry 

Projections under the �with measures� scenario as reported 

46. This section discusses the projections of total GHG emissions, excluding LULUCF, 
based on the available data covering the 37 Annex I Parties for 201013 and 36 Parties for 
202014 that reported �with measures� projections. 

47. Total aggregated GHG emissions in 2010 excluding LULUCF are projected to 
decrease by 6.0 per cent below 1990 level, from 18.2 thousand Tg CO2 eq in 1990 to 17.2 
thousand Tg CO2 eq in 2010. Compared to the 2008 level, total aggregate GHG emissions 
are projected to be lower in 2010 by about 1 per cent.  

48. Total aggregated GHG emissions in 2020 are projected to decrease by 0.2 per 
cent below the 1990 level, from 16.95 thousand Tg CO2 eq in 1990 to 16.92 thousand Tg 
CO2 eq in 2020. For this group of Parties, their total aggregate GHG emissions are 
projected to be 15.16 thousand Tg CO2 eq in 2010; this translates to a reduction in 
emissions of about 11 per cent over the period 1990�2010 and a growth in emissions of 
about 12 per cent over the period 2010�2020. 

Projections under the �with measures� scenario � extrapolated and interpolated 

49. As mentioned, varying numbers of Parties reported projections for the three 
scenarios � �with measures,� �with additional measures� and �without measures� � and for 
2010, 2015 and 2020. In the case of the �with measures� scenario, a comparable data set 
that allows for a rough comparison of total aggregate GHG emissions excluding LULUCF 
in 2010 and 2020 was derived by estimating the missing projections values for either 2010 
or 2020 using the following approaches: 

 (a) Canada, Iceland and Japan did not provide projections data for 2020; for 
these Parties, it is assumed that their annual GHG emissions would be the same as the 2010 
level; 

 (b) Monaco and Poland did not report their projections data for 2010; in these 
particular cases, the 2010 data was interpolated assuming linear emissions pathways for 
Monaco between 2008 and 2020, and for Poland between 2008 and 2015. 

50. Total aggregate GHG emissions excluding LULUCF for 39 Annex I Parties taken 
together in 2010 and 2020 are shown in figure 9, together with the emissions in 1990 and 
2008.  

                                                           
 13 Belarus, Monaco and Poland, for which the projections data for 2010 under the �with measures� 

scenario are not available, are not included in the calculations; projections data for Turkey are taken 
from its NC1. 

 14 Belarus, Canada, Iceland and Japan, for which the projections data for 2020 under the �with 
measures� scenario are not available in their NC5s, and hence are not included in the calculations; 
data for Turkey are as reported in its NC1. 
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Figure 9  
Total aggregate greenhouse gas emissions excluding land use, land-use change and 
forestry in 2010 and 2020  
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Abbreviation: EIT = economies in transition. 

51. The projected changes in total GHG emissions of EIT and non-EIT Parties are 
consistent with the historical emission trends for 1990�2008 (see chapter III). EIT Parties 
experienced deep emission reductions during the period 1990�2000 as a result of their 
economic restructuring. However, as most of their economies started to grow during the 
period 2000�2008, their emissions also began to increase, and this increase is projected 
to continue. This is reflected in the projected emission trend for the following time periods: 
1990�2010 (a 41.0 per cent reduction) and 2010�2020 (a 22.7 per cent growth). For the 
longer time period (1990�2020), emissions for the group are still expected to decrease 
by 27.7 per cent, largely due to the deep reductions during the 1990s. 

52. For non-EIT Parties, the emission profiles for the three different time periods are 
slightly different. Although emissions from non-EIT Parties continue to account for the 
largest share of the total aggregate GHG emissions from Annex I Parties in 2010 (82 per 
cent of the total), the growth rate of the projected emissions is expected to slow down to a 
4.2 per cent increase in the period 2010�2020 compared to an increase of 8.5 per cent 
between 1990 and 2010. 
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53. As a result of deep emission reductions (�41.1 per cent) for EIT Parties in 1990�
2010, which more than offsets the growth (8.5 per cent) in emissions for non-EIT Parties, 
the overall GHG emissions for all Annex I Parties are projected to decrease by 6.7 per 
cent during the period 1990�2010 with the existing PaMs. However, due to growth in 
emissions for both EIT and non-EIT Parties, although at a slower growth rate for non-EIT 
Parties compared to their growth in 1990�2010, total GHG emissions for all Annex I 
Parties for the period 1990�2020 are projected to increase by 0.6 per cent. 

54. The expected emission reduction of 6.7 per cent in 2010 from the 1990 level is 
significant, considering that the NC4 data showed a growth of 4.2 per cent in total 
aggregate GHG emissions excluding LULUCF, from 18.4 thousand Tg CO2 eq in the base 
year to 19.2 thousand Tg CO2 eq in 2010 for the same scenario.15 

Projections under the �with additional measures� scenario 

55. Some 24 Parties provided projections for 2010 and 2020 under the �with additional 
measures� scenario in their NC5s. Parties that provided projections for 2010 account for 
48.7 per cent of the total emissions excluding LULUCF of Annex I Parties in 1990. 

56. All Parties that provided projections data for 2010 for the �with additional measures� 
scenario also provided information for 2020 (except Japan, which provided data for 2010 
only). In order to have a complete data set, it was assumed that, for Japan, emissions in 
2020 would remain the same as at the 2010 level. 

57. For this group of Parties, total GHG emissions excluding LULUCF are projected 
to decrease from 9.2 thousand Tg CO2 eq in 1990 to 6.8 thousand Tg CO2 eq in 2010, 
or by 26.6 per cent. Compared to the 2008 level, projected emissions in 2010 are expected 
to be lower by 5.4 per cent.  

58. A slightly less pronounced decrease is observed for the period 1990�2020, for which 
total GHG emissions excluding LULUCF are projected to decrease to 7.2 thousand Tg CO2 
eq, or by 22.3 per cent (see table 5).  

 2. Projections including emissions/removals from land use, land-use change and forestry 

59. Altogether, 23 Annex I Parties16 reported projections of total GHG emissions 
including LULUCF under the �with measures� scenario for both 2010 and 2020 in their 
NC5s (Poland reported projections for 2020 only whereas Portugal reported projections for 
2010 only). As shown in figure 10, for these Parties taken together, total aggregate GHG 
emissions including LULUCF are projected to increase from 9.8 thousand Tg CO2 eq 
in 1990 to 10.0 thousand Tg CO2 eq in 2010, or by 2.0 per cent. 

60. Projections for 2020 show total aggregate GHG emissions including LULUCF for 
24 Annex I Parties increasing by 9.6 per cent over the period 1990�2020, to 10.7 thousand 
Tg CO2 eq in 2020. 

61. For this same group of Parties, total aggregate GHG emissions excluding LULUCF 
are projected to increase by 4.9 and 6.4 per cent in 2010 and 2020, respectively, from the 
1990 level. 

                                                           
 15 FCCC/SBI/2007/INF.6/Add.1, chapter V.  
 16 Australia, Belgium, Croatia, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, 

Ireland, Latvia, Liechtenstein, Lithuania, New Zealand, Romania, Slovakia, Slovenia, Spain, Sweden, 
Switzerland, the United Kingdom and the United States. 
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Table 5  
Projected greenhouse gas emissions from Annex I Parties under the �with additional 
measures� scenario 

 2010 2020a 2020b 

Parties that reported 
projections under the 
�with additional 
measures� scenario 

Austria, Belgium, Bulgaria, 
Croatia, Czech Republic, Estonia, 
Finland, France, Germany, 
Greece, Hungary, Ireland, Japan, 
Lithuania, Luxembourg, Portugal, 
Romania, Russian Federation, 
Slovakia, Slovenia, Spain, 
Sweden, Switzerland, Ukraine 
(24 Parties) 

Austria, Belgium, Bulgaria, 
Croatia, Czech Republic, Estonia, 
Finland, France, Germany, 
Greece, Hungary, Ireland, 
Lithuania, Luxembourg, Monaco, 
Portugal, Romania, Russian 
Federation, Slovakia, Slovenia, 
Spain, Sweden, Switzerland, 
Ukraine 
(24 Parties) 

Austria, Belgium, Bulgaria, 
Croatia, Czech Republic, Estonia, 
Finland, France, Germany, 
Greece, Hungary, Ireland, Japan, 
Lithuania, Luxembourg, Monaco, 
Portugal, Romania, Russian 
Federation, Slovakia, Slovenia, 
Spain, Sweden, Switzerland, 
Ukraine  
(25 Parties) 

Total GHG emissionsc 
in 1990  

9 222.2 Tg CO2 eq 7 953.6 Tg CO2 eq 9 222.2 Tg CO2 eq 

Total GHG emissions 
in 2008  

7 156.8 Tg CO2 eq 5 874.9 Tg CO2 eq 7 156.8 Tg CO2 eq 

Total projected GHG 
emissions in 2010 

6 767.3 Tg CO2 eq 5 928.2 Tg CO2 eq 7 167.2 Tg CO2 eq 

Change in projected 
GHG emissions from 
the 2008 level 

�5.4 per cent 0.9 per cent 0.1 per cent 

Change in projected 
GHG emissions from 
the 1990 level 

�26.6 per cent �25.5 per cent �22.3 per cent 

Notes: Total GHG emissions refer to GHG emissions excluding land use, land-use change and 
forestry.. 
    a  Information for 2020 excluding Japan, which provided projections data for 2010 under the �with 
additional measures� scenario. 

   b  Information for 2020 including Japan, which provided projections data for 2010 under the �with 
additional measures� scenario; the projected emissions of Japan in 2020 are assumed to remain the 
same as at the 2010 level. 

   c  Japan reported projections using two scenarios: �existing countermeasures� and �enhanced 
countermeasures�. These two scenarios could be mapped to the �with measures� and the �with 
additional measures� scenarios. For both scenarios, Japan also reported two variants of projections: 
�low� and �high� cases. For the purpose of this report, the �high� case, which leads to lower 
emissions, has been used. 
    Abbreviation: GHG = greenhouse gas. 

62. The projections for GHG emissions including and excluding LULUCF are not 
comparable as they differ significantly in the number of Parties covered: projections 
for GHG emissions including LULUCF for 2010 are available only for 24 Parties, whereas 
37 Parties reported projections for GHG emissions excluding LULUCF. This explains the 
considerable difference in total emissions between figures 9 and 10. It is therefore strongly 
suggested that the interpretation of difference in projected emission trends in these figures 
be undertaken with due caution. 
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Figure 10  
Projected greenhouse gas emissions from Annex I Parties including land use, land-use 
change and forestry  
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Abbreviation: EIT = economies in transition. 

 D. Greenhouse gas projections by sector 

 1. Projected changes in sectoral greenhouse gas emissions �with measures� 

63. All Annex I Parties except six provided sectoral data for both 2010 and 2020. 
Hence, the sectoral assessment for 2010 does not include Belarus, Canada, Iceland, Monaco 
and Poland, while that for 2020 does not include Belarus, Canada, Iceland and Japan. The 
Russian Federation reported only emissions for the energy sector separately from total 
emissions for both 2010 and 2020; the breakdown for the non-energy sectors was derived 
on the basis of the sectoral distribution of the historical GHG emissions. The sectoral data 
for Turkey are taken from its NC1, which provided only energy-related emissions in a 
consistent manner; hence, only energy data are considered here for 1990, 2010 and 2020. 
Further, projections were not available for all sectors for these Parties. Hence, the 
comparison of rate of change of projected emissions in 2010 and 2020 from the base year 
level across the sectors should be interpreted with caution. 

64. Projected trends in aggregate GHG emissions and removals from the group of 
Annex I Parties that provided projections by sector under the �with measures� scenario in 
2010 are shown in figure 11. For all Parties taken together, in 2010, the energy sector is 
projected to continue being the dominant source of GHG emissions, contributing 86 per 
cent to total aggregate GHG emissions. On the other hand, GHG emissions from the 
energy sector are projected to decrease by 2.2 per cent from 14.2 thousand Tg CO2 eq in 
1990 to 13.9 thousand Tg CO2 eq in 2010. This decrease is significant in comparison with 
the projections provided in the NC4s,17 where emissions from the energy sector in 2010 
were projected to increase by 6.8 per cent from the 1990 level.18 

65. Emissions from the agriculture and waste sectors are also projected to decrease 
between 1990 and 2010 but by much higher rates, 22.0 and 24.0 per cent, respectively. The 
removals in the LULUCF sector are projected to increase by 34 per cent during the period 
1990�2010. 

66. Although a general decrease in emissions from the total energy sector is projected 
between 1990 and 2010, a considerable growth of 22.2 per cent is projected for the 
transport sector. Apart from transport, the industrial processes sector is the only sector for 

                                                           
 17 FCCC/SBI/2007/INF.6/Add.1, chapter V.C. 
 18 The analysis of sectoral projections in chapter V.C of document FCCC/SBI/2007/INF.6/Add.1 does 

not include Iceland, the Russian Federation and Spain, as the detailed projections data were not 
available at the time. 
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which emissions are projected to increase in 2010 compared to the 1990 level (by 9.0 per 
cent). 

Figure 11 
Projected greenhouse gas emissions/removals under the �with measures� scenario for 
Annex I Parties by sector in 2010  
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Notes: (1) �Energy/transport� is included in �Energy total�; (2) �Industrial processes� includes 
emissions from the solvent and other product use sector; (3) Number of Parties included in the 
analysis: energy (35); transport (28); industrial processes (33); agriculture (33); LULUCF (22); and 
waste (32); (4) Because of the difference in the number of Parties covered, emissions for individual 
sectors may not necessarily be consistent with the national totals given elsewhere in this document. 

Abbreviation: LULUCF = land use, land-use change and forestry. 

67. In 2020, the energy sector is expected to continue being the dominant source of 
GHG emissions. Emissions from the energy sector in 2020 are projected to increase (by 
0.4 per cent) from the 1990 level (see figure 12).19 This is in contrast to the trend in 
emissions from the energy sector in the period 1990�2010 where emissions are projected to 
decrease by 2.2 per cent from the base year level. Further, by 2020, emissions in the 
transport and industrial processes sectors are projected to increase by 25.8 and 29.7 per 

                                                           
 19 Because of the difference in the number of Parties covered, the comparison of this result with the 

results for 2010 shown in figure 12 may not be consistent. 
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cent, respectively. On the other hand, emissions from the agriculture and waste sectors are 
projected to decrease by 18.9 and 25.3 per cent, respectively. 

Figure 12  
Projected greenhouse gas emissions/removals under the �with measures� scenario for 
Annex I Parties by sector in 2020 
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Notes: (1) �Transport� is included in �Energy�; (2) �Industrial processes� includes emissions from the solvent and 
other product use sector; (3) Number of Parties included in the analysis: energy (36); transport (30); industrial 
processes (34); agriculture (34); LULUCF (22); and waste (34); (4) Because of the difference in the number of 
Parties covered, emissions for individual sectors may not necessarily be consistent with the national totals given 
elsewhere in this document. 
    Abbreviation: LULUCF = land use, land-use change and forestry. 

 2. Projected changes in greenhouse gas emissions from international bunker fuels 

68. A total of 14 Parties20 have reported projections of GHG emissions from 
international bunker fuels in their NC5s, compared to five Parties reporting this information 
in their NC4s. These projections are shown in table 6. 

69. Using data provided by the EU and five other Parties (Liechtenstein, New Zealand, 
Norway, Switzerland and United States), total emissions from international bunker fuels for 
the group of Parties referred to in paragraph 68 above have been calculated. For this group, 
total GHG emissions from international bunker fuels are projected to increase by 51.1 
per cent, from 254.1 Tg CO2 eq in 1990 to 383.8 Tg CO2 eq in 2010. Most of this increase 
is projected to occur in the EU (an increase of 97.7 per cent). The United States, which is 

                                                           
 20 Belgium, Czech Republic, Denmark, the EU, Germany, Greece, Liechtenstein, New Zealand, 

Norway, Slovakia, Sweden, Switzerland, the United Kingdom and the United States. 
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another major source of emissions within this group, is projected to experience a decrease 
in emissions by 3.6 per cent in the period 1990�2010.  

Table 6  
Projections of greenhouse gas emissions from international bunker fuels 

 
Actual base year emissions, 

Tg CO2 eq  
Projected 2010 emissions, 

Tg CO2 eq  
Change from base year level to 2010 

(%) 

 Party 
Aviation Marine International 

bunkers 
Aviation Marine International 

bunkers 
Aviation Marine International 

bunkers 

Belgium 3.10 13.32 16.41 4.16 26.23 30.40 34.32 97.02 85.18 

Czech 
Republic 

0.65 � 0.65 1.20 � 1.20 85.92 � 85.92 

Denmark 1.76 3.15 4.90 2.63 3.51 6.14 49.97 11.54 25.29 

Germany 11.52 7.92 19.44 24.57 8.67 33.24 113.23 9.50 70.99 

Greece 2.47 8.11 10.58 � � 10.59 � � 0.09 

Liechtenstein 0.0004 � 0.0004 � � 0.0008 � � 78.50 

New Zealand 1.35 1.04 2.39 2.59 0.86 3.45 91.60 �17.30 44.12 

Norway 0.63 1.49 2.12 0.97 2.23 3.20 54.72 49.28 50.89 

Slovakia 0.06 0.07 0.13 0.15 0.03 0.18 134.29 �49.55 40.73 

Sweden 1.35 2.26 3.62 2.30 7.80 10.10 70.14 244.41 179.27 

Switzerland 3.10 � 3.10 4.40 � 4.40 42.04 � 42.04 

United States 46.97 66.08 113.05 � � 109.00 � � �3.58 

EU (27) 45.10a 88.32b 133.41 96.56 167.23 263.80 114.11 89.36 97.73 

Total for the 
groupc 

50.2d 90.9d 254.1 104.5 170.3 383.8 108.3 87.5 51.1 

Note: Emissions from international aviation and marine transport are not included in the national 
totals of Annex I Parties, but are reported separately in their national communications.  

a  The European Union, in its fifth national communication (NC5), reported projected emissions 
from fuels sold for use in international aviation covering 11 of its member States (Czech Republic, 
Denmark, Estonia, Germany, Greece, Lithuania, Malta, Netherlands, Spain, Sweden and United 
Kingdom). The reported figure of 1 Mt CO2 eq appeared to be incorrect; this was corrected using the 
information provided in section 6.2.7 of the NC5 of the European Union, where it is mentioned that 
emissions are projected to continue to increase, reaching 120 per cent in 2010 above the 1990 level. 
The data from Belgium, which were taken from its NC5, were added later during the compilation 
and synthesis exercise. 

b  The European Union, in its NC5, reported projected emissions from fuels sold for use in 
international maritime transport covering 10 of its member States (Denmark, Estonia, Germany, 
Greece, Lithuania, Malta, Netherlands, Spain, Sweden and United Kingdom). The data from Belgium, 
which were taken from its NC5, were added later during the compilation and synthesis exercise. 

c  The total for the group is calculated as the sum of emissions for the European Union, 
Liechtenstein, New Zealand, Norway, Switzerland and the United States. 

d  The United States is not included in this total as the data for projected emissions from fuels sold 
for use in international aviation and marine transport individually in 2010 are not available; the Party 
reported emissions from international bunker fuels only. 

70. For the group, total emissions from fuel use for international aviation in 2010 are 
projected to increase by 108.3 per cent from the 1990 level, while over the same period 
total emissions from that of marine transport are projected to increase by 87.5 per cent.21 

                                                           
 21 The United States is not included in total emissions from international aviation and marine transport 
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71. At an individual Party level, the degree of change in projected GHG emissions 
from international bunker fuels in 2010 from the 1990 level differs significantly: for 
example, the United States has a projected decrease of 3.6 per cent, whereas Sweden has a 
projected increase of 179.3 per cent. 

 E. Total effect of policies and measures of Annex I Parties 

72. This section discusses the estimated and expected total effect of implemented and 
adopted PaMs and the total effect of planned PaMs. 

73. According to the UNFCCC reporting guidelines, Parties are required to present the 
estimated and expected total effect of implemented and adopted PaMs in the form of GHG 
emissions sequestered or avoided for certain years, including 2010 and 2020. Parties may 
calculate the total effect of their measures by doing either of the following: 

 (a) Taking the difference between GHG emissions under the �with measures� and 
�without measures� projections, if the projections under the �without measures� scenario 
were provided; 

 (b) Aggregating the effects of individual PaMs that are implemented and/or 
adopted. 

74. Similarly, the estimated and expected total effect of planned PaMs are calculated by 
either taking the difference between the GHG emissions under the �with additional 
measures� and �with measures� projections, if available, or by summing up the effects of 
individual planned PaMs. 

75. While 16 Parties have provided projections data for total GHG emissions excluding 
LULUCF, for the �without measures� scenario for 2010 and 2020, only 10 provided 
detailed projections data by sector; the total effect of the PaMs was calculated using the 
approach outlined in paragraph 73(a) above.22 For 23 other Annex I Parties, the expected 
total effect of implemented and adopted PaMs by sector was calculated by summing up the 
effects of individual PaMs. For the remaining Parties, insufficient quantitative information 
to calculate the total effect of their PaMs was provided in the national communications and, 
hence, they are not included in this analysis.23 

76. The total estimated and expected effect of PaMs implemented and/or adopted (�with 
measures�) and planned (�with additional measures�) by 34 Annex I Parties in 2010 and 
2020 is shown in figure 13. The estimates suggest that implemented and/or adopted 
domestic PaMs are expected to deliver emissions savings of about 1.5 thousand Tg 
CO2 eq by 2010, which will almost double to 2.8 thousand Tg CO2 eq in 2020. Most of 
these emissions savings are projected to occur in the energy sector (57 and 71 per cent 
of the total savings in 2010 and 2020, respectively) and they will more than double from 
0.9 thousand Tg CO2 eq in 2010 to 2.0 thousand Tg CO2 eq in 2020. Within the energy 
sector, transport-related PaMs are expected to result in emissions savings in 2020 almost 
five times that in 2010. The PaMs in the other non-transport energy sectors are expected to 
result in savings of about 0.8 thousand Tg CO2 eq in 2010, which almost double to 1.5 
thousand Tg CO2 eq in 2020. 

77. In addition to the energy sector, PaMs in the industrial processes sector are expected 
to lead to substantial emissions savings: 0.4 thousand Tg CO2 eq in 2010 to 0.5 thousand 

                                                           
individually since it has not provided such data in its NC5. 

 22 Croatia, Czech Republic, France, Hungary, Lithuania, Luxembourg, New Zealand, Slovakia, Spain 
and Ukraine. 

 23 Belarus, Iceland, Italy, Poland, the Russian Federation and Turkey. 
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Tg CO2 eq in 2020). Other remaining sectors such as agriculture and waste are also 
expected to result in emissions savings by both 2010 and 2020. 

78. While estimates of the total effect of implemented and adopted PaMs are not 
complete, with seven Annex I Parties not included in the total aggregation, the available 
estimates suggest that implemented and adopted PaMs are expected to result in a 
sizeable reduction in GHG emissions of at least 5 and 10 per cent in 2010 and 2020, 
respectively, of the GHG emissions in 1990. 

Figure 13 
Estimated and expected effect of implemented and/or adopted (�with measures�) and 
planned (�with additional measures�) policies and measures by Annex I Parties in  
2010 and 2020  
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Note: �Energy (transport)� is included in �Energy (total)�. 

79. Similarly, the total effect of planned PaMs (�with additional measures�) for 28 
Annex I Parties is also shown in figure 13. For 21 Parties, the total effect was calculated by 
taking the difference between the �with measures� and the �with additional measures� 
scenarios (see paras. 75 and 76 above). For six other Parties, the total effect was calculated 
from the effect of individual PaMs.24 For the other remaining Parties, there was no 
sufficient quantitative information in their national communications to derive such data for 
use in this report.25 

80. Planned PaMs are expected to deliver further emissions savings of 0.3 thousand 
Tg CO2 eq in 2010, increasing to 0.8 thousand Tg CO2 eq in 2020. Similar to the 

                                                           
 24 Canada (only 2010), Latvia, Liechtenstein, New Zealand, Switzerland and the United Kingdom. 
 25 Australia, Belarus, Denmark, Iceland, Italy, Japan, Monaco, the Netherlands, Norway, Poland, the 

Russian Federation, Turkey and the United States. 



FCCC/SBI/2011/INF.1/Add.1 

32  

implemented and/or adopted PaMs, most of the emissions savings are projected to occur in 
the energy sector. 

 F. Projections data for individual Annex I Parties 

81. Projected GHG emissions and the scale of changes compared to the 1990 level for 
individual Annex I Parties in 2010 and 2020 under both the �with measures� and the �with 
additional measures� scenarios are provided in figure 14, and tables 7 and 8. 

82. For all reported scenarios and years, the projected change in GHG emissions, both 
excluding and including LULUCF, varies among Parties within broad ranges. However, the 
projected changes for individual Parties are mostly consistent with their historical emission 
trends for the period 1990�2008 (see chapter III.E on emissions data for individual Annex I 
Parties). 

83. Projected total aggregate GHG emissions for Annex I Parties as a group will be 
mainly driven by emissions from the United States, the EU, the Russian Federation and 
Japan, which are projected to account for more than 70 per cent of total GHG emissions for 
Annex I Parties as a group in 2010 under the �with measures� scenario. Some of the key 
aspects of their projected GHG emission profiles are as follows: 

 (a) The United States has projected its GHG emissions under the �with 
measures� scenario to grow from 6.1 thousand Tg CO2 eq in 1990 to 7.0 thousand Tg CO2 
eq in 2010 (a growth of 15.7 per cent) to 7.4 thousand Tg CO2 eq in 2020 (a total growth of 
21.3 per cent for the period 1990�2020); 

 (b) Japan�s GHG emissions in 2010 are projected to increase slightly by 0.3 per 
cent from the 1990 level (from 1,269 Tg CO2 eq in 1990 to 1,273 Tg CO2 eq in 2010). 
Conversely, if additional PaMs were implemented, Japan�s GHG emissions in 2010 are 
projected to decrease by 2.3 per cent. Japan has not provided projections for 2020. 

 (c) GHG emissions for the Russian Federation, under the �with measures� 
scenario, are projected to decrease from 3.3 thousand Tg CO2 eq in 1990 to 2.0 thousand Tg 
CO2 eq in 2010 (a decrease of 40 per cent). However, emissions are projected to increase 
by 22 per cent in the period 2010�2020 from 2.0 thousand Tg CO2 eq to 2.5 thousand Tg 
CO2 eq. 

 (d) The EU with its 27 member States has projected its GHG emissions under the 
�with measures� scenario to decrease from 5.6 thousand Tg CO2 eq in 1990 to 5.0 and 5.2 
thousand Tg CO2 eq in 2010 and 2020, respectively � a decrease of 9.7 per cent (1990�
2010) and 6.5 per cent (1990�2020). The group projects a further decrease under the �with 
additional measures� scenario of 11.5 per cent in the period 1990�2010 and 14.3 per cent in 
the period 1990�2020; 

84. For the �with measures� scenario (see figure 14 and table 7), the individual 
projected changes in total aggregate GHG emissions excluding LULUCF varied 
strongly between 1990 and 2010: Estonia showed a decrease of 61 per cent, followed by 
Ukraine with a decrease of 58 per cent, while Turkey showed an increase of 82 per cent, 
followed by Portugal with an increase of 45 per cent. A similar broad range of variance can 
be noted for 2020: Estonia shows a decrease of 62 per cent, followed by Hungary with a 
decrease of 36 per cent, while Turkey shows an increase of 188 per cent, followed by 
Portugal with an increase of 59 per cent. 

85. A total of 24 Parties provided information on projections for total GHG emissions 
including LULUCF under the �with measures� scenario for 2010 and 2020 (see table 8). 
For this group, individual projected changes in total aggregate GHG emissions including 
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LULUCF in 2010 from the 1990 level ranged from a decrease of 116 per cent (Latvia) and 
46 per cent (Lithuania) to an increase of 86 per cent (New Zealand) and 55 per cent 
(Finland) (see also figure 14). Similarly, for the period 1990�2020, the changes ranged 
from a decrease of about 116 per cent (Latvia) and 43 per cent (Hungary) to an increase of 
about 160 per cent (New Zealand) and 74 per cent (Croatia). 

86. For the �with additional measures� scenario, 25 Annex I Parties provided 
information on projections for total GHG emissions excluding LULUCF for 2010, while 
24 provided projections for 2020. For this group of Parties, the range of individual 
projected change in total aggregate GHG emissions excluding LULUCF in 2010 from the 
1990 level remained broadly the same as for the �with measures� scenario: Estonia showed 
a decrease of 61 per cent, followed by Ukraine with a decrease of 59 per cent and Portugal 
showed an increase of 44 per cent, followed by Spain with an increase of 36 per cent. 
Values for the change in the period 1990�2020 ranged from Estonia with a decrease of 68 
per cent and Hungary with a decrease of 42 per cent to Portugal with an increase of 53 per 
cent and Spain with an increase of 44 per cent. 

87. Only 13 Parties provided information on projections for total GHG emissions 
including LULUCF under the �with additional measures� scenario for 2010, while 12 
provided projections for 2020. For those Parties which provided projections for 2010, 
individual projected changes in total aggregate GHG emissions including LULUCF in 2010 
from the 1990 level ranged from a decrease of 46 per cent (Lithuania) and 42 per cent 
(Romania) to an increase of 43 per cent (Spain) and 28 per cent (Slovenia). Similarly, for 
those Parties which provided projections for the period 1990�2020, the changes ranged 
from a decrease of about 53 per cent (Hungary) and 41 per cent (Czech Republic) to an 
increase of about 51 per cent (Spain) and 40 per cent (Slovenia).  
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Figure 14 
Projected changes in total aggregate greenhouse gas emissions of individual Annex I 
Parties under the �with measures� scenario in 2010  
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Abbreviations: GHG = greenhouse gas, LULUCF = land use, land-use change and forestry. 
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Table 7 
Projected changes in total aggregate greenhouse gas emissions excluding 
emissions/removals from land use, land-use change and forestry of  
individual Annex I Parties  

�With measures� scenario �With additional measures� scenario 

Projected emissions
(Tg CO2 eq)

Change compared to 
1990 (%)

Projected emissions 
(Tg CO2 eq) 

Change compared to 
1990 (%)

Party 

Base year 

emissions

(Tg CO2 eq) 2010 2020 2010 2020 2010 2020 2010 2020

Australia 418.4 548.5 627.4 31.1 50.0 � � � �
Austria 78.2 93.9 98.1 20.1 25.5 92.9 89.6 18.8 14.6
Belarus 140.4 � � � � � � � �
Belgium 143.4 136.9 150.8 �4.5 5.2 136.7 139.5 �4.7 �2.7
Bulgaria 131.5 65.3 102.2 �50.4 �22.3 61.5 85.3 �53.2 �35.1
Canada 591.9 718.0 � 21.3 � � � � �
Croatia 31.4 34.1 41.2 8.4 31.1 33.0 40.8 5.0 29.7
Czech Republic 195.2 140.8 125.0 �27.9 �36.0 134.9 116.2 �30.9 �40.5
Denmark 70.4 65.2 55.2 �7.4 �21.7 � � � �
Estonia 41.3 16.0 15.6 �61.3 �62.2 16.0 13.0 �61.3 �68.5
EU (27) 5 567.0 5 025.0 5 207.0 9.7 6.5 4 928.0 4 771.0 11.5 14.3
Finland 70.4 81.6 88.5 15.8 25.6 81.3 68.4 15.4 �2.9
France 566.1 544.6 552.6 �3.8 �2.4 517.0 436.6 �8.7 �22.9
Germany 1 251.2 944.7 849.6 �24.5 �32.1 923.3 739.6 �26.2 �40.9
Greece 104.4 133.0 139.6 27.4 33.7 131.3 121.4 25.8 16.2
Hungary 115.1 73.9 73.3 �35.7 �36.3 73.5 66.6 �36.1 �42.1
Iceland 3.4 4.7 � 37.0 � � � � �
Ireland 54.8 67.6 75.1 23.4 37.1 64.1 61.0 17.0 11.4
Italy 517.0 541.8 534.3 4.8 3.3 � � � �
Japan 1 268.7 1 273.0 � 0.3 � 1 239.0 � �2.3 �
Latvia 26.9 14.0 17.7 �48.0 �34.1 � � � �
Liechtenstein 0.2 0.2 0.2 1.1 �9.6 � � � �
Lithuania 51.2 32.7 40.4 �36.0 �21.1 32.7 38.1 �36.0 �25.6
Luxembourg 13.1 13.2 14.6 0.6 10.9 13.2 13.8 0.6 5.2
Monaco 0.108 � 0.106 � �1.4 � 0.086 � �20.1
Netherlands 212.0 212.8 253.8 0.4 19.7 � � � �
New Zealand 61.2 76.1 76.9 24.3 25.6 � � � �
Norway 49.7 57.3 56.5 15.2 13.6 � � � �
Poland 564.0 � 366.0 �35.1 � � � �
Portugal 59.3 85.8 94.5 44.7 59.3 85.3 90.8 43.8 53.1
Romania 282.9 188.8 240.8 �33.2 �14.9 181.8 226.5 �35.7 �19.9
Russian Federation 3 331.0 2 000.0 2 450.0 �40.0 �26.4 2 000.0 2 400.0 �40.0 �27.9
Slovakia 73.9 51.0 60.6 �31.0 �18.1 49.9 58.6 �32.5 �20.8
Slovenia 20.2 21.1 19.8 4.1 �2.0 21.0 19.8 4.0 �2.3
Spain 285.1 398.7 425.2 39.8 49.1 387.4 410.6 35.9 44.0
Sweden 72.4 65.0 63.1 �10.3 �12.9 64.0 60.4 �11.6 �16.6
Switzerland 53.2 50.7 49.4 �4.7 �7.1 50.7 41.2 �4.7 �22.5
Turkey 187.0 340.3 539.0 82.0 188.2 � � � �
Ukraine 928.1 385.8 637.9 �58.4 �31.3 376.7 590.5 �59.4 �36.4
United Kingdom  774.7 602.5 569.1 �22.2 �26.5 � � � �
United States 6 111.8 7 074.0 7 416.0 15.7 21.3 � � � �
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Table 8 
Projected changes in total aggregate greenhouse gas emissions including 
emissions/removals from land use, land-use change and forestry of  
individual Annex I Parties 

�With measures� scenario �With additional measures� scenario 

Projected emissions
(Tg CO2 eq)

Change compared to 
1990 (%)

Projected emissions 
(Tg CO2 eq) 

Change compared to 
1990 (%)

Party 

Base year 

emissions

(Tg CO2 eq) 2010 2020 2010 2020 2010 2020 2010 2020

Australia 464.5 564.7 644.4 21.6 38.7 � � � �
Austria 65.0 � � � � � � � �
Belarus 110.6 � � � � � � � �
Belgium 140.6 135.5 149.3 �3.7 6.2 136.7 139.5 �2.8 �0.8
Bulgaria 117.8 � � � � � � � �
Canada 540.3 � � � � � � � �
Croatia 23.1 33.1 40.3 43.0 73.9
Czech Republic 191.6 138.3 122.5 �27.8 �36.0 132.3 113.8 �30.9 �40.6
Denmark 73.3 65.2 55.2 �11.0 �24.7 � � � �
Estonia 35.0 � � � � � � � �
EU (27) 5 223.2 � � � � � � � �
Finland 54.5 84.6 91.8 55.3 68.6 � � � �
France 532.8 479.2 502.4 �10.1 �5.7 451.7 386.3 �15.2 �27.5
Germany 1 231.1 944.7 849.6 �23.3 �31.0 923.3 739.6 �25.0 �39.9
Greece 102.0 128.3 135.3 25.8 32.7 126.6 117.1 24.1 14.9
Hungary 112.8 70.1 63.9 �37.9 �43.4 69.6 53.3 �38.3 �52.8
Iceland 5.8
Ireland 55.0 65.4 70.8 18.8 28.6 61.9 56.7 12.4 3.0
Italy 452.3 � � � � � � � �
Japan 1 205.3 � � � � � � � �
Latvia 8.1 �1.3 �1.3 �115.7 �115.7 � � � �
Liechtenstein 0.2 0.2 0.2 1.9 �9.2 � � � �
Lithuania 35.6 19.1 26.7 �46.5 �25.1 19.1 24.4 �46.5 �31.6
Luxembourg 13.5 � � � � � � � �
Monaco 0.1 � � � � � � � �
Netherlands 214.6 � � � � � � � �
New Zealand 30.1 56.2 78.4 86.4 160.3 � � � �
Norway 38.5 � � � � � � � �
Poland 545.5 362.0 �33.6 � � � �
Portugal 63.8 82.4 � 29.3 � 80.6 26.4 �
Romania 250.5 151.1 202.7 �39.7 �19.1 144.0 188.3 �42.5 �24.8
Russian Federation 3 394.7 � � � � � � � �
Slovakia 71.5 47.9 57.1 �33.0 �20.2 46.8 55.1 �34.5 �23.0
Slovenia 12.1 15.6 17.1 28.4 41.1 15.5 17.0 28.2 40.5
Spain 245.8 362.8 385.8 47.6 57.0 351.5 371.2 43.0 51.1
Sweden 41.4 45.0 44.0 8.6 6.2 � � � �
Switzerland 50.2 51.4 51.5 2.4 2.6 � � � �
Turkey 142.2 � � � � � � � �
Ukraine 859.6 � � � � � � � �
United Kingdom  777.6 601.0 571.8 �22.7 �26.5 � � � �
United States 5 217.3 5 836.0 6 206.0 11.9 18.9 � � � �
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 V. Policies and measures  

 A. Overview 

88. This chapter outlines the principal climate change mitigation PaMs reported by the 
40 Annex I Parties submitting an NC5, highlighting the major changes from those reported 
in the NC4s. The presentation is primarily qualitative, because the reported quantitative 
estimates of the individual PaMs� mitigation effects are not necessarily consistent among 
Parties in terms of categorization, baseline assumptions, modelling procedures and 
methodological approaches. 

89. The reported NC5 information suggests that most Parties view climate change as a 
prominent policy concern, with all Parties adopting and updating national climate change 
strategies, action plans and programmes with mitigation PaMs. Over 1,000 implemented, 
adopted and planned mitigation PaMs, of highly diverse scopes and likely emissions 
impacts, were reported in Parties� NC5s.26 The PaMs are used at all levels of governmental 
jurisdiction � regional, national, state/provincial and municipal � and involve a wide range 
of actors and institutions in many energy supply, energy end-use and non-energy emissions 
activities.  

90. In large part, the types of PaMs reported in the NC5s are similar to those 
reported in the NC4s. However, since the NC4s, which were due on 1 January 2006, some 
Parties have made major overhauls to their climate change policy portfolios. This has 
resulted in PaMs in some key areas being substantially strengthened through more 
stringent requirements, wider coverage and increased resource expenditures. 

91. Between 2004 and 2010, most Annex I Parties that are also Parties to the Kyoto 
Protocol have made the most substantial changes to their PaMs, in order to deliver the 
emissions savings needed to achieve their Kyoto Protocol targets. Their mixes of PaMs 
show a pronounced move towards greater use of broad carbon pricing frameworks, 
based on emissions trading schemes (ETSs), and stronger mandatory regulations.  

92. Policy efforts that in many cases began in the early 1990s seem to have begun 
yielding results of limiting growth in GHG emission trends. For example, among non-EIT 
Parties, Belgium, Denmark, the EU, Finland, France, Germany, Luxembourg, Monaco, the 
Netherlands, Sweden and the United Kingdom (without LULUCF), and Japan and Norway 
(with LULUCF) succeeded in stabilizing GHG emissions in the period 1990�2008. 
Emissions in nearly all EIT Parties also declined during the same period.27  

93. Despite the diversity and complexity of the climate change strategies and PaMs, 
eight general trends are apparent: 

 (a) Most Parties now treat climate change mitigation as a core top-level issue in 
the national policy agenda and have developed greater policy capacity as well as legal and 
institutional frameworks � including top-level inter-ministerial coordinating groups � to 
reduce emissions; 

 (b) Parties are making great use of multilevel governance � across multiple 
scales of government (e.g. local to regional) and non-governmental actors � on climate 
change issues; 

 (c) Parties, in the context of the global economic crisis and shifts in global 
economic and energy flows, are looking for climate change PaMs that can align the goals of 

                                                           
 26  In some cases, terminated policies were also reported, facilitating the observation of trends between 

the NC4s and the NC5s. 
 27 Among EIT Parties, only Slovenia�s emissions rose between 1990 and 2008.  
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emission reductions, energy security, job creation and economic competitiveness, as well as 
air and water quality. To that end integrated energy and climate packages have been 
developed by several Parties and emphasis is put on research and development (R&D) of 
new technologies and innovative solutions, such as carbon dioxide capture and storage 
(CCS); 

 (d) Some Parties have progressed through one or more policy cycles, and are 
now implementing second- and third-generation policy strategies and PaMs, which reflect 
lessons learned and are likely to be more effective in reducing emissions than previous 
efforts; 

 (e) Many Parties have established or are planning multi-sector (cross-cutting) 
ETSs as a foundation element upon which climate change mitigation strategies are based;  

 (f) Many Parties are supplanting voluntary programmes with mandatory 
regulations, including mandatory ETSs, in the key emissions sectors of electricity 
generation, emissions-intensive industry, transport energy supply and road vehicle 
transportation; 

 (g) Parties are continuing to make great use of the relatively low-cost options of 
mitigating non-CO2 (i.e. CH4, N2O, PFCs, HFCs and SF6) emissions in industrial processes 
and waste, but there is little remaining room for further emission reductions in these areas; 

 (h) Several Parties are developing long-term strategies (e.g. to 2050), with 
corresponding R&D programmes, for decoupling GHG emissions and economic growth 
and establishing low-carbon societies. 

 B. Sector emissions 

94. From 1990 to 2008, total emissions excluding LULUCF decreased by 1,140 Tg CO2 
eq for all Annex I Parties. The greatest absolute decreases were seen in the following 
sectors: energy use in manufacturing industries and construction (430 Tg CO2 eq); 
emissions from agriculture (340 Tg CO2 eq); energy use in residential, commercial, 
institutional and other sectors (280 Tg CO2 eq); emissions from industrial processes (220 
Tg CO2 eq); and fugitive emissions (170 Tg CO2 eq). Two sectors, transport and energy 
industries (i.e. electricity and heat production), showed the greatest increases in emissions 
at 440 Tg CO2 eq and 180 Tg CO2 eq, respectively. In the same period, total removals from 
LULUCF increased by 700 Tg CO2 eq. Insufficient information was reported in the NC5s 
to distinguish the extent to which these changes in sectoral emissions were due to structural 
change, autonomous (i.e. not related to PaMs) efficiency improvements and PaMs. 

95. The largest absolute emission reductions were reported by EIT Parties. Their 
total emissions excluding LULUCF declined by 36.7 per cent (see figure 2), while their 
GDP rose by 20.5 per cent (see table 1) from 1990 to 2008. The EIT Parties reported fewer 
PaMs than the rest of the Annex I Parties. Most of their emission reductions appear to 
have come from the economic policies and market forces that shaped the economic 
restructuring in the early to mid-1990s and not from explicit climate change PaMs. 
There were emission decreases in all sectors except the waste sector. The reductions were 
greatest in the energy industries sector and in the LULUCF, agriculture and energy use in 
manufacturing industries and construction sectors.  

96. Non-EIT Annex I Parties have implemented many more PaMs, but they have 
not been sufficient to offset the emissions growth in most sectors. Their total emissions 
excluding LULUCF increased by 8.0 per cent, while their GDP rose by 52.2 per cent (see 
table 1) from 1990 to 2008. Emission increases were highest in the energy supply and 
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transport sectors and decreases were greatest in the energy use in manufacturing industries 
and construction, industrial processes, fugitive emissions and waste sectors. 

97. There are considerable differences in sectoral emission trends among non-EIT 
Parties (see figure 15). In the energy sector, seven of these Parties (Belgium, Denmark, 
France, Germany, Monaco, Sweden and United Kingdom) cut emissions between 1990 and 
2008. According to the reported emission trends, Parties have had the least success in 
cutting emissions from the transport and energy supply (primarily electricity generation) 
sectors. In the transport sector, only Germany and Monaco cut emissions, although four 
Parties (Finland, Japan, Sweden and United Kingdom) kept growth to less than 10 per cent. 
Some 15 Parties experienced growth in transport sector emissions of over 25 per cent. In 
the energy supply sector, seven of these Parties (Austria, Belgium, Denmark, France, 
Germany, Luxembourg and United Kingdom) cut emissions, but 13 experienced growth of 
over 25 per cent. 

98. Recent trends are more encouraging, with the growth of emissions from 
transport and energy industries slowing considerably for non-EIT Parties since 2004 � 
according to the latest data presented in the previous (NC4) compilation and synthesis 
report (see figure 16). Transport emissions decreased by 122 Tg CO2 eq from 2004 to 2008, 
in contrast to increases in every other four-year period since 1990. This decline is 
attributable to reductions in many Annex I Parties, but mostly to transport emission 
reductions in the United States in 2008, which were the result of the very high oil prices at 
the time. Energy industry emissions rose by only 29 Tg CO2 eq from 2004 to 2008, in 
contrast to larger increases in every other four-year period since 1990. This modest increase 
is mostly attributable to emission reductions in the EU and Canada in the period 2004�
2008. 

99. In the energy industries, emissions fell during the period 2004�2008 in 17 Parties, 
including by more than 5 per cent in 10 Parties (Austria, Belgium, Canada, Denmark, 
Finland, Luxembourg, Netherlands, Portugal, Spain and Sweden) (see figure 16). In the 
transport sector, emissions declined in 13 Parties, including by more than 5 per cent in five 
Parties (Austria, France, Germany, Japan and Monaco).  

100. As shown in chapter IV.D.1, emission trends may change sooner in the energy 
supply sector than in the transport sector. Parties have implemented many PaMs aimed at 
the energy supply sector (primarily electricity generation) and generally report high 
estimated mitigation effects. The short-term situation is less optimistic for the transport 
sector. Until recently, fewer transport policies have been implemented, and the expected 
mitigation effects by 2020 are more modest. Projections included in the NC5s show that 
growth in emissions from transport is expected to continue, with a 25.8 per cent increase 
from 1990 to 2020, compared with a 14.0 per cent increase from 1990 to 2008. 
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Figure 15 
Greenhouse gas emission changes in the energy sector of Annex I Parties that are not 
economies in transition in 2008 compared with 1990 
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Figure 16 
Greenhouse gas emission changes in the energy sector of Annex I Parties that are not 
economies in transition in 2008 compared with 2004 
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 C. Features of main policies and measures 

101. Parties report in their NC5s a wide variety of PaMs to mitigate GHG emissions. The 
variety reflects the great diversity of human activities � the numerous investments, 
purchases and behaviours of many individuals and organizations in varying circumstances 
� that must be effectively influenced to mitigate climate change. To help understand the 
underlying structures and trends, the numerous PaMs are classified into the categories 
outlined in table 9, which closely follow those used in the NC4 compilation and synthesis 
report. 

Table 9 
Types, features and examples of policies and measures 

Policy types Features and examples 

Economic and fiscal  

Carbon and energy 
taxes 

Carbon taxes � one of the two policies and measures (PaMs) aimed at creating a uniform 
carbon price � are typically applied to fuels and electricity, seeking to raise their prices in a 
manner consistent with their inherent CO2 eq emission factors. Other energy taxes (e.g. ad 
valorem and excise taxes), while greatly influencing energy use and CO2 emissions, have 
historically been used to raise revenue and enhance oil security, and most Parties continue to 
tax energy towards these purposes 

Emissions trading 
schemes  

Emissions trading schemes � the other PaM aimed at creating a uniform carbon price � are used 
to create a price for carbon indirectly, by requiring emitters to submit a tradable certificate (or 
allowance) for each tonne of their CO2 emissions, while limiting the quantity of available 
certificates via a quota or cap 

Other market 
instruments (other 
quotas and 
certificates) and 
reforms 

Other quota and certificate systems are used to add implementation flexibility (and reduce 
costs) in meeting other climate-related regulations and targets. The certificates are 
denominated, not in tonnes of direct emissions, but rather in amounts of electricity produced 
from renewable energy sources (RES) (�green� certificates); electricity production from 
combined heat and power (blue certificates); energy savings (white certificates) and landfill 
waste reduction (landfill allowance certificates). Electricity and gas market reforms, including 
energy pricing subsidy reforms, are used to increase the openness, efficiency and 
competitiveness of the energy supply and energy efficiency service sector (e.g. energy 
performance contracting) 

Other fiscal and 
economic incentives 
(fees, subsidies and 
project funding) 

Fiscal and economic incentives � used to promote or penalize certain purchases, investments or 
behaviour through financial means � can take many forms, including: subsidies for energy-
efficient product purchases or home renovations; project financing assistance; guaranteed 
minimum feed-in tariffs for electricity production from RES; differentiated purchase fees on 
automobiles based on fuel economy; road use charges; landfill usage charges; and grants, loans 
and guarantees for emission mitigation projects 

Regulations (rules, 
standards and 
permitting 
requirements) 

Regulations � designed to directly shape the market, by reducing the role played by less 
efficient, more carbon-intensive products (e.g. making it illegal to sell poorly performing 
equipment), or by increasing the role of climate-friendly operating practices (e.g. requiring the 
use of energy audits or best available technologies in industrial plants) � take many forms, 
including: appliance and equipment efficiency standards; building codes; landfill operating 
standards; manufacturing and power plant permitting criteria; and power plant fuel share 
obligations (e.g. minimum share of RES) 

Voluntary/negotiated agreements 

Voluntary sectoral 
commitments 

Voluntary sectoral commitments encompass a variety of industry sector�government 
arrangements that range from covenants having binding targets and severe repercussions for 
non-compliance to agreements having aspirational targets and mild consequences for failure to 
attain them 



FCCC/SBI/2011/INF.1/Add.1 

42  

Policy types Features and examples 

Voluntary enterprise 
partnerships  

Voluntary enterprise partnerships are a diverse group of programmes aimed at individual 
companies, having various mixes of information, education, promotion, advice, decision aids, 
inventories, assessments, audits, strategies, action plans, aspirational challenges and targets, 
monitoring systems, benchmarks, performance indicators, public reporting, public recognition, 
public�private cooperative action and sometimes financing 

Information, education 
and public awareness 
(labels, auditing, 
advice and 
demonstration) 

Information, education and public-awareness programmes � intended to improve the 
availability of accurate information about the emissions and energy characteristics of 
appliances and equipment � include labels for household appliances and entertainment devices, 
office equipment and buildings and audits for buildings (in the residential, commercial and 
public sectors), best practice manuals, motor ratings and plant audits (in the industrial sector) 
and labels for automobiles and tyres (in the transport sector). Models and demonstrations � 
seeking to increase confidence (i.e. reduce perceived risk) in new technological methods for 
reducing emissions � are used mostly in the areas of commercial buildings, energy supply 
(power generation and transport fuel) and agriculture 

Research and 
development) 

Research and development policies � intended to provide a long-term signal to the industry to 
enhance its ability to deliver necessary emission reductions in the energy supply, energy end-
use and non-energy fields, while improving the Parties� competitive position in the potential 
markets for the new technologies � include direct funding and contributions to joint 
international research efforts 

Other  

Public facilities, 
vehicles, infrastructure 
and waste 
management 

Planning, auditing, management, procurement and maintenance policies are used by 
governments to reduce emissions of public facilities, vehicles, infrastructure and waste 
management services under their jurisdiction 

Urban and regional 
development and land 
use 

Urban and regional development and land-use policies seek to gain efficiencies and emission 
reductions through tighter integration among the components of large systems and networks 

102. Table 10 shows the relative importance of these categories of PaMs to the major 
emission sectors, and indicates the changes in importance from the NC4s to the NC5s. The 
table is for illustration only and does not reflect in quantitative terms the changes in the 
PaMs portfolio. This analysis indicates that ETSs and mandatory regulations have risen in 
importance since the NC4s, especially in the electricity supply and heat production, 
transport fuels, industry and transport sectors, and that voluntary sectoral commitments and 
voluntary enterprise partnerships have declined in relative importance. 

 Table 10   
 Importance of types of policies and measures reported in fifth national  
 communications, based on frequency of use and/or estimated impacts 
 within emission sectors 

Emitting sector 

Energy supply Energy consumption Transport Non-energy 
 

 

 

Policy types 
Electricity 

and heat 

Fugitive 

emissions 

Residential, 

commercial,

institutional Industry

Transport 

energy 

supply

Transport 

energy 

demand

Industrial 

processes Waste Agriculture LULUCF

Economic and fiscal           

 Carbon and energy taxes   ! �a  !     

 Emissions trading schemes !↑   !↑  �↑ �↑   �↑ 
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Emitting sector 

Energy supply Energy consumption Transport Non-energy 
 

 

 

Policy types 
Electricity 

and heat 

Fugitive 

emissions 

Residential, 

commercial,

institutional Industry

Transport 

energy 

supply

Transport 

energy 

demand

Industrial 

processes Waste Agriculture LULUCF

 Other market instruments  
(other quotas and 
certificates) and reforms !  �        

 Other fiscal and economic 
incentives (fees, subsidies 
and project funding) !  �  ! !  ! ! ! 

Regulations (rules,  
standards and permitting 
requirements) !↑ ! ! !↑ !↑ !↑ ! ! � ! 

Voluntary/negotiated 
agreements           

 Voluntary sectoral 
commitments  !  �↓  �↓ !    

 Voluntary enterprise 
partnerships  �↓ ! ! �↓  �↓ � !  � 

Information, education and 
public awareness (labels, 
auditing and advice) �  ! �  !  � �  

Research and development !   ! ! !   �  

Other            

 Public facilities, vehicles, 
infrastructure and waste 
management   !   !  !  ! 

 Urban and regional 
development and land-use   � �  �   �  

Notes: (1) ! signifies high importance based on frequency of use and/or estimated impacts; (2) � 
signifies medium importance based on frequency of use and/or estimated impacts; (3) ↑ signifies an 
increase in relative importance in the fifth national communications (NC5s) compared with the 
fourth national communications (NC4s); (4) ↓ signifies a decrease in relative importance in the NC5s 
compared with the NC4s.  

a  Indirect influence.  
Abbreviation: LULUCF = land use, land-use change and forestry. 
 

 D. Implementation of policies and measures by sector 

 1. Climate policy strategies and ambitions 

103. Some Parties reported large policy packages, having demanding medium- and long-
term emissions goals, used to build political momentum for climate change mitigation 
action. These packages and goals help to frame, communicate and align the stringency of 
the many PaMs involved. Among the larger packages and visions reported in the NC5s are 
the EU �20-20-20� Energy and Climate Package and the medium- and long-term targets of 
Australia, Japan and the United States. The United Kingdom�s carbon budgets introduce the 
concept of targets with binding milestones (box 1). 
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Box 1 
United Kingdom carbon budgets 

The United Kingdom Climate Change Act (2008) sets out a legally binding national 
framework to reduce greenhouse gas (GHG) emissions � establishing a legally binding 
target to reduce net GHG emissions by at least 80 per cent below 1990 levels by 2050 
and defining the emission reduction pathway to the 2050 target by limiting the total 
amount of GHG emissions permitted in each consecutive five-year period, beginning in 
2008. The five-year carbon budgets are specified in the national strategy for climate and 
energy � the United Kingdom Low Carbon Transition Plan (LCTP) � which became the 
United Kingdom�s key strategy for climate policy. The LCTP set out a route map 
accompanied by a number of policies and measures for transition to a low-carbon 
economy. The LCTP aims to deliver emission cuts of 18 per cent below 2008 levels by 
2020 (equivalent to 34 per cent below 1990 levels). It sets out the policies and proposals 
to meet the three five-year carbon budgets for the periods 2008�2012, 2013�2017 and 
2018�2022. The 2008�2012 carbon budget corresponds to a 22 per cent reduction in net 
emissions below 1990 levels, while the 2018�2022 carbon budget corresponds to 
emission reductions of at least 34 per cent below 1990 levels by 2020.  

104. The EU �20-20-20� Energy and Climate Package, which �provides an integrated 
and ambitious package of policies and measures to tackle climate change� was adopted in 
January 2008 and contains proposals for specific targets for 2020: 

 (a) A target to reduce GHG emissions by at least 20 per cent compared to 
1990 by 2020, with a commitment to increase this target to 30 per cent in the event of a 
satisfactory international agreement being reached; 

 (b) To achieve 20 per cent of energy from renewable sources by 2020 (as a 
share of total EU gross final energy consumption), supplemented by a target to achieve a 
minimum of 10 per cent renewable transport fuel; 

 (c) A reiteration of the commitment to save 20 per cent of total primary 
energy consumption by 2020, compared to a �business as usual� baseline. 

105. The package contains proposals for three new directives and a decision covering: 
renewable energy, the EU ETS, shared efforts of member States to reduce emissions, and 
CCS in geological formations. A directive on monitoring and reduction of GHG emissions 
from fuels, and proposals on the emissions performance of new passenger cars, although 
not part of the package, were also negotiated in parallel. 

106. Japan announced in 2009 a medium-term national GHG emission reduction target 
of 25 per cent by 2020 compared to 1990, premised on the establishment of a fair and 
effective international framework. As part of plans to strengthen its climate policy 
framework, the Japanese Cabinet has approved an ambitious GHG-related goal for the 
medium term for reducing energy-related CO2 emissions by 30 per cent by 2020. Japan has 
also developed a national long-term goal for the reduction of energy-related CO2 
emissions by 80 per cent by 2050 compared to 1990 levels.  

107. Australia developed an integrated policy programme to reduce its GHG emissions 
and to enable it to achieve more ambitious reductions over the long term, including a 2020 
target of a 25 per cent reduction in emissions compared to 2000 levels (in the context of 
a comprehensive global agreement capable of stabilizing atmospheric concentrations of 
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GHGs at 450 parts per million CO2 eq or lower), and a 2050 target of 60 per cent below 
2000 levels. The programme includes measures, such as the establishment of a 
comprehensive ETS, the Carbon Pollution Reduction Scheme (CPRS), and the 
implementation of an expanded national Renewable Energy Target (RET) of 20 per cent 
of Australia�s electricity supply from RES by 2020.28  

108. The United States reported engaging in crafting new laws to provide a 
comprehensive long-term framework for combating climate change over the coming 
decades. In February 2009, President Obama announced his intent to work with Congress 
in seeking new legislation on energy and climate change that would establish a mandatory 
economy-wide cap on emissions, with emission reductions beginning in 2012 and 
becoming more stringent annually thereafter, leading to GHG reductions in the range of 
17 per cent below 2005 levels by 2020 and approximately 83 per cent below 2005 levels 
by 2050. 

109. Norway�s medium- and long-term climate targets are a reduction of GHG 
emissions by 30 per cent of 1990 emissions by 2020. Norway has made a political pledge 
to achieve carbon neutrality, undertaking to reduce global GHG emissions by the 
equivalent of 100 per cent of its own emissions by 2050 at the latest, or 2030 if an 
ambitious global climate agreement is achieved, in which other developed countries also 
take on extensive obligations. 

110. Denmark has established targets for energy, including increasing the share of 
renewable energy in the total energy consumed to 30 per cent by 2020, reducing total 
energy consumption by 4 per cent by 2020 compared with the 2006 level and doubling 
the public spending on R&D in relation to energy technologies to reach 1 billion Danish 
kroner annually by 2010. The Climate Commission has published a report containing 
specific recommendations for freeing Denmark completely from dependence on fossil 
fuels in line with the objective set in the Government�s policy document entitled A 
Visionary Danish Energy Policy up to 2025. 

111. Finland�s long-term national policy document, the Foresight Report, sets a target to 
reduce GHG emissions by at least 80 per cent by 2050 compared with the 1990 level. It 
includes a set of scenarios towards a low-carbon economy, all of which foresee reaching the 
level of almost zero emissions from the transport sector and energy production by 
2050, while the major emitters are forecast to be the agriculture and industrial processes 
sectors. 

 2. Multilevel governance (local, state/provincial, national, regional) 

112. Parties are making increasing use of multilevel governance to better target PaMs to 
diverse circumstances existing within their jurisdictions.  

113. In some cases, higher-level governments frame the policies, but devolve � through 
regulation (e.g. framework targets), support (e.g. project funding), and political mandates 
and persuasion � the responsibilities for designing and implementing the PaMs to lower-

                                                           
 28 The Australian NC5 reported the CPRS as the primary policy mechanism to reduce Australia�s GHG 

emissions, by putting a price on GHGs, with all other PaMs designed to complement it. Legislation to 
implement the CPRS from 2011 was rejected in the Australian Parliament twice, in August and 
December 2009. The legislation was reintroduced into Parliament with amendments on 2 February 
2010. On 27 April 2010, the former Prime Minister, Kevin Rudd, announced that implementation of 
the CPRS would be deferred. The Government announced, in September 2010, the establishment of 
the Multi-Party Climate Change Committee to consult, negotiate and report to the Cabinet, through 
the Minister for Climate Change and Energy Efficiency, on agreed options for the implementation of 
a carbon price in Australia, and to provide advice on, and participate in, building community 
consensus for action on climate change. (Australian Department of Climate Change and Energy 
Efficiency, see <http://www.climatechange.gov.au/government/initiatives/cprs.aspx>.)  
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level governments. EU member States have responsibilities devolved to them by the 
European Commission. In federal systems (e.g. Canada), States and provinces have 
obligations devolved to them by national governments. 

114. In some cases, specific measures are prescribed in the devolution process. In others, 
only framework targets or project funding levels are prescribed and the government or 
private party assuming responsibility decides what measures to implement (e.g. the EU 
end-use efficiency and energy services directive and the Canadian Clean Air and Climate 
Change Trust Fund for provincial mitigation initiatives). The targets and budgeting 
processes provide a long-term vision to guide general activity, while implicitly recognizing 
that the diversity of regional, national and local circumstances demands tailored 
implementing measures.  

115. Framework targets that establish goals for technology shares, fuel shares and 
efficiency levels are used mostly in the areas of electricity and heat generation, transport 
energy supply and landfill emissions. They are used most heavily by the EU, but other 
Parties use them as well. They involve setting goals (e.g. to achieve by 2020 a 20 per cent 
share of final energy consumption from RES and a 10 per cent share of transport energy 
consumption from RES), but leaving the development and implementation of specific 
measures to the EU member States. The most prominent EU directives of this type are:29 
the EU directive on the promotion of the use of energy from renewable sources; the EU 
landfill (of waste) directive; the EU packaging and packaging waste directive; the EU waste 
electrical and electronic equipment (WEEE) directive; and the EU end-use efficiency and 
energy services directive. The United Kingdom and Ireland introduced carbon budgets that 
set legally binding limits on the total GHG emissions allowed in successive time periods, 
which are further broken down into carbon budgets for each government department. Other 
Parties devolve responsibility through funding mechanisms. Canada, in particular, funds 
many climate change mitigation measures developed and administered by the provinces. 

116. In some cases, the PaMs are initiated by the lower levels of governments in the 
absence of consensus at the higher levels. In the United States, some 23 States (as of 
November 2009) had adopted a State GHG reduction target. Five States (as of July 2009) 
had enacted legislation requiring entities that sell electricity to customers to adhere to a 
standard of maximum allowable emissions per megawatt-hour (MWh) of electricity 
produced. In California, for example, the maximum emissions level is 500 kg of CO2/MWh 
of electricity produced. In addition, 10 States in the United States participate in the 
Regional Greenhouse Gas Initiative (RGGI) ETS, seven States in the United States and four 
Canadian provinces participate in the Western Climate Initiative (WCI) ETS and six States 
in the United States participate in the Midwestern Greenhouse Gas Reduction Accord 
(MGGRA). In addition, Florida is evaluating whether to implement its own ETS. British 
Columbia, Canada, has implemented a carbon tax; Alberta, Canada, has established an 
ETS; and New South Wales, Australia, has the world�s longest-running ETS. 

 3. Cross-cutting instruments and policies 

117. Parties reported some mitigation PaMs that cover multiple emissions sectors. The 
most inherently cross-sectoral PaMs are ETSs, carbon taxes, energy market reform, and 
urban and regional development and land use, but R&D sometimes spans several 
sectors as well. Rarely are any of these policies used on an economy-wide scale. Even 
carbon and energy taxes and ETSs, which are conceptually universal in scope, are often 
applied only to selected sectors in practice � although some carbon taxes and the New 
Zealand ETS are certainly widely applied.  

                                                           
 29 Not all EU directives are purely framework targets. The EU energy performance of buildings 

directive, for example, specifies concrete measures. The EU landfill directive specifies concrete 
measures along with the framework targets.  
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118. ETSs are the newest policy instrument with the fastest-growing role in the overall 
climate change portfolio. They are the most wide-ranging instrument for reducing CO2 
emissions from energy production and industrial energy use, and have also begun to cover 
emissions of other GHGs and from other sectors. Since the NC4s, there have been major 
policy efforts in nearly all Annex I Parties to establish new or strengthen existing ETSs. 
Reported developments in emissions trading in the NC5s were: strengthened provisions in 
the EU ETS, newly implemented systems in New Zealand, Switzerland and the United 
Kingdom, and proposals � ultimately deferred or withdrawn � for systems in Australia and 
the United States. 

119. As of March 2011, there are nine active GHG ETSs. Two of them were reported in 
the NC4s: the New South Wales Greenhouse Gas Abatement Scheme and the EU ETS.30 
Seven other active systems have been developed since the NC4s: Norway (which began in 
2005 as part of the EU ETS); the Alberta, Canada, Greenhouse Gas Emissions Regulation 
(2007); the New Zealand ETS (2008); the Swiss ETS and CO2 Tax (2008); the RGGI in 
north-east United States (2009); the United Kingdom Carbon Reduction Commitment 
(CRC) Energy Efficiency Scheme (2010); and the Tokyo Cap-and-Trade Programme in 
Japan (2010). One additional system, the WCI, is planned to commence in 2012, and three 
others are still under development: the Australian CPRS; the MGGRA; and the mandatory 
Japanese national trading system.31 (Additional information is presented in table 13 in the 
annex.) 

120. The EU ETS is currently the world�s largest GHG ETS, encompassing 10,900 large 
installations in the 27 EU countries plus 100 or so in Norway, Iceland and Liechtenstein. It 
covers CO2 emissions from the electricity generation and industrial sectors (from 2012 it 
will cover the aviation sector and from 2012�2013 other CO2 emissions from the 
petrochemicals, ammonia and aluminium sectors); N2O emissions from the production of 
nitric, adipic and glyoxylic acid; and PFC emissions from aluminium production. Besides 
the broader scope, the most important changes in Phase III (2013�2020) of the EU ETS will 
be: 

 (a) The establishment of a single EU-wide declining cap on allowances, in place 
of the current system of national caps on emissions allowances; 

 (b) The progressive move towards the full auctioning of allowances, in place of 
the current system of cost-free allocation. From 2013 at least 50 per cent of allowances will 
have to be bought at auction and the aim is to reach full auctioning by 2027; 

 (c) The exception to allowance auctioning for energy-intensive industries (EEIs) 
if their competitiveness is judged to be at risk due to less stringent emission constraints in 
other parts of the world. EEIs will receive some of their allowances free of charge, based on 
ex-ante benchmarks tied to the average performance of the 10 per cent most efficient 
installations in a sector or subsector in the EU in the years 2007�2008. 

121. No estimates of the global mitigation impact of the EU ETS in 2008�2012 are 
reported in the NC5s. However, the EU ETS registry shows the verified emissions from all 

                                                           
 30 Three other emissions trading systems reported in the NC4s � the Chicago Climate Exchange in the 

United States, the Danish Allowance Scheme and the United Kingdom ETS � have since been phased 
out. 

 31 Other ETSs are in various stages of discussion and implementation in Brazil, the State of California, 
Chile, China, Mexico, the Republic of Korea, Turkey, 
Ukraine/Russian Federation/Kazakhstan/Belarus and the United States (federal) (Hood C. 2010. 
Reviewing Existing and Proposed Emissions Trading Systems. Organisation for Economic Co-
operation and Development/International Energy Agency Information Paper. Available at 
<http://www.iea.org/publications/free_new_Desc.asp?PUBS_ID=2323>). In addition, India is 
scheduled to launch a comparable industrial sector energy efficiency, or �white� certificate, trading 
programme in 2011. 
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participating sectors in the 27 member States of the EU rose from 2,014.0 Tg CO2 in 2005 
to 2,164.7 Tg CO2 in 2007 and then fell to 1,854.1 Tg CO2 in 2009, a net decline of 
155.9 Tg CO2 (European Energy Agency (EEA), 201132). The extent to which these 
emission reductions were due to mitigation actions versus the global economic slowdown is 
not explicitly mentioned in the NC5s. The EU ETS is expected to reduce emissions by over 
400 Tg CO2/year by 2020.  

122. The New Zealand ETS is the most developed trading system outside of Europe (see 
box 2). It is much smaller in volume that the EU ETS, but covers a wider range of gases 
and emission sources. 

 
Box 2 
New Zealand Emissions Trading Scheme 

The New Zealand emissions trading scheme (ETS), while not the world�s largest, is the 
most comprehensive. It covers more gases � all six Kyoto Protocol gases: CO2, CH4, 
N2O, HFCs, PFCs and SF6 � and more emissions sectors � energy, transport, industry, 
waste, synthetic gases, agriculture and forestry � than any other ETS.  

The ETS was launched in 2008, and revised in 2009 in order to ease the effect of the 
ETS on the economy in the first years of its implementation. Forestry was the first 
sector covered by the ETS in 2008, followed by fossil fuel use in stationary energy 
sources, transport and the manufacturing industry sectors (included in the ETS as of 1 
July 2010). For the post-2012 period, it is foreseen that the waste sector and synthetic 
gases will be included in the ETS in 2013 and the agriculture sector in 2015. Thus, it is 
expected that by 2015 all sectors and gases will be covered by the ETS. 
 
New Zealand estimates in its fifth national communication that the ETS will reduce 
emissions by 10 Tg CO2 eq in 2020, representing about 81 per cent of the expected 
difference in net emissions (including removals from the forestry sector) with measures 
and without measures in that year. 

123. Switzerland has set up a national ETS for 2008�2012, which covers about 400 large 
companies wishing to gain exemption from the CO2 levy by committing to binding 
emission caps. Emission allowances are allocated free of charge; companies negotiate the 
emission cap on the basis of, among other things, the emission reduction level, taking into 
account an estimate of the technologically feasible and economically viable CO2 reduction 
potential. Switzerland has announced its intention to enhance the effectiveness of the 
national ETS by linking it with the EU ETS as of 2013. 

124. The United Kingdom�s CRC Energy Efficiency Scheme is a mandatory ETS to 
cover large business and public-sector organizations in the United Kingdom that are not 
covered by the EU ETS. This sector is responsible for approximately 10 per cent of United 
Kingdom emissions. Around 5,000 organizations are expected to meet the qualification 
threshold for the scheme, which is based on metered electricity consumption. The scheme 
was scheduled to begin in 2010 and expected to reduce emissions by at least 4.4 Tg 
CO2/year by 2020. The CRC Energy Efficiency Scheme has been designed to complement 
existing policy by covering emissions outside Climate Change Agreements and direct 
emissions outside the EU ETS. 

125. The Tokyo Metropolitan Government launched in 2010 the world�s first urban 
CO2 ETS. This ETS is focused on buildings that annually consume more than 1,500 

                                                           
32   EEA, 2011. European Union Emissions Trading System (EU ETS) Data Viewer. Available at 

<http://dataservice.eea.europa.eu/PivotApp/pivot.aspx?pivotid=473>.  
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kilolitres of crude oil equivalent and has a total reduction target of 6 per cent for the first 
compliance period (2010�2014) compared to a baseline. Entities� baselines are set at 6�8 
per cent below base year emissions and allowances can be traded among scheme 
participants.  

126. In a related matter, Green Investment Schemes (GISs) have been established in 
EIT Parties to improve the environmental characteristics, and thus the marketability and 
value, of assigned amount units (AAUs). GISs seek to assure AAU buyers that, even 
though the AAUs themselves may appear as surplus, their revenues will be spent on 
�greening� activities. GIS activities were reported in Bulgaria, Czech Republic, Estonia, 
Hungary, Lithuania (plans), Poland, Romania (under study), Slovakia and Ukraine 
(establishment of a legal system).  

127. Carbon taxes are used at the national level by 10 Parties, mostly in northern 
Europe.33 They have been a cornerstone of climate policies in Denmark (CO2 tax), Finland 
(CO2 tax), the Netherlands (energy tax), Norway (CO2 tax) and Sweden (CO2 tax) since the 
early 1990s. More recently, they have been introduced in Germany (ecological tax), 
Liechtenstein (CO2 levy), Slovenia (CO2 environmental tax), Switzerland (CO2 levy and 
�climate cent�), the United Kingdom (climate change levy) and British Columbia, Canada 
(carbon tax) (additional information is presented in table 14 in the annex). They have also 
been proposed recently in France (carbon tax).  

128. Where they are used, carbon taxes are typically applied to a wider range of sectors 
(e.g. electricity generation, transport, residential, commercial, public, less energy-intensive 
industrial sectors, and sometimes more energy-intensive industries as well) than ETS. 
Carbon taxes are not yet applied to non-energy sources of GHG emissions. Among the 10 
European Parties having both carbon taxes and ETS, some offer special carbon tax 
exemptions for installations in the EU ETS; others do not. In Switzerland, exemptions from 
CO2 taxes are offered as an incentive to encourage firms to participate in the ETS. 

129. Since the NC4s, there has been much less policy effort directed at introducing new 
carbon taxes than at developing ETSs. However, carbon taxes have still been put forward as 
an alternative carbon pricing mechanism during policy deliberations in some countries, 
especially when the complexities and shortcomings of emissions allowance systems are 
discussed. Furthermore, some Parties (e.g. France, Norway and United Kingdom) are 
increasingly treating carbon taxes and ETSs as complementary measures, with the latter 
aimed at energy-intensive sectors, such as power generation and industry, and the former 
focused on the residential and commercial sectors. 

130. Energy taxes (e.g. ad valorem and excise taxes), which greatly influence energy use 
and GHG emissions, are used in all Annex I Parties. The primary purposes of energy taxes 
have historically been revenue generation and oil security. However, Parties are 
increasingly using their energy taxes to further emission reduction goals, by differentiating 
rates to favour RES (e.g. tax exemption for biofuels). 

131. Urban and regional development and land-use measures seek to gain efficiencies 
and emission reductions through tighter integration among the components of large systems 
and networks. Japan has measures to make urban design, transport networks, power 
networks and industrial parks more climate-friendly. Japan reports its intentions to improve 
the energy environment of urban areas by means of area-wide energy usage or heat island 
countermeasures, while extending the useful life of housing, building and infrastructure. It 
will also encourage low-carbon urban/regional development by realizing cities with 
minimal environmental loads, or �compact cities�, where urban functions are allocated 
within walking distance. In order to increase the efficiency of transport systems, the 

                                                           
 33 Energy taxes can conceivably be harmonized into de facto carbon taxes, but this has not happened in 

practice. They are rarely implemented in a fully carbon-consistent way.  
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Japanese Government will implement comprehensive measures including the following: 
traffic jam alleviation; traffic demand management; development of traffic safety facilities 
such as traffic signals; and promotion of the use of public transport systems. To promote 
the greening of the overall logistics system, the Government will strengthen and expand the 
efforts under the cooperation among shippers and logistics operators, while promoting 
modal shifts, improvement of truck transport efficiency or other measures.  

132. R&D activities were reported by Australia, Canada, the EU, Germany, Japan and 
the United States. Many other Parties reported contributions to joint international research 
efforts. The efforts are intended to provide a long-term signal to the industry to enhance its 
ability to deliver necessary emission reductions in the energy supply, energy end-use and 
non-energy fields, while improving the Parties� competitive position in the potential 
markets for new technologies. Government support for long-term energy and emissions 
R&D is necessary, because today�s markets do not provide sufficient incentives for solely 
private emission reduction R&D. Private efforts are limited by the uncertain outlook for the 
emission pricing mechanisms, and the inability of individual firms to capture a sufficiently 
large portion of the benefits of their investments in R&D. All emission reduction 
technologies can benefit from additional R&D, but the ones offering the largest potential 
emission reductions and facing the biggest technological challenges are: CCS, hydrogen 
networks, fuel cells, cellulosic biofuels and solar power options. Due to the long-term 
period of R&D efforts, Parties are rarely able to estimate specific emission effects from this 
policy. 

133. Various long-term R&D efforts are directed at electricity and heat generation. Japan 
and the United States fund the development of CCS and advanced nuclear fission power 
technologies. The United States supports research on solar, geothermal and distributed 
energy technologies; and Canada funds research on solar and wind technologies. The 
European Union�s 7th Framework Programme (FP7), which runs from 2007 to 2013, 
includes European Technology Platforms � industry-led initiatives operating under the 
coordination of the Directorate-General for Research and Innovation and of a dedicated 
European Commission Inter-Service Group � for Zero Emission Fossil Fuel Power Plants 
and for photovoltaics, wind energy and biofuels. Australia has released technology road 
maps to advance solar thermal energy and geothermal energy. Germany�s Innovation and 
New Energy Technologies programme supports a wide range of climate-related R&D 
efforts, including on: power-station technologies, combined heat and power (CHP), district 
heat, fuel cells, hydrogen, wind, bioenergy and biomaterials, efficient electricity use, 
storage systems, energy and resource efficiency in the construction sector, and energy 
efficiency in industry, commerce, trade and services. The programme also includes 
measures for supporting research into safety and final storage for the nuclear sector. 

 4. Energy supply 

134. The predominant focus of mitigation PaMs in the energy supply sector is on 
electricity and heat generation and, increasingly, on transport; these PaMs are discussed in 
the transport section (see paras. 166�168 below). Those aimed at reducing fugitive 
emissions at oil, gas and coal facilities were reported by only a few Parties.  

Electricity and heat 

135. Parties reported using substantially strengthened ETSs, framework targets 
(administered through economic incentives and other market instruments) and 
regulations, in addition to the continued use of voluntary enterprise partnerships and 
long-term R&D, directed at electricity and heat generation in order to: 

 (a) Increase generation shares from energy sources that are less carbon-intensive 
than coal (i.e. RES, natural gas and nuclear energy);  
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 (b) Increase generation, transmission and distribution efficiency through CHP, 
grid upgrades, distributed (i.e. small-scale) generation and other means;  

 (c) Stimulate the development, deployment and dissemination of CCS in the 
longer term.  

136. ETSs are used to promote electricity and heat generation emission reductions by all 
the above-mentioned technical means. All of the active ETSs, except the United Kingdom 
(CRC) Energy Efficiency Scheme and the Tokyo Cap-and-Trade Programme, cover the 
power sector. There is little information reported in the NC5s on the actions undertaken by 
installations to reduce emissions and their effects so far. However, the EU ETS registry 
shows that the verified emissions from combustion installations (mainly power plants) in 
the EU-27 fell by 97.1 Tg CO2, or 7 per cent, during the period 2005�2009 (EEA, 2011).   

137. As mentioned previously, since the NC4s, new ETSs have been implemented in 
Norway, New Zealand, Switzerland, north-east United States and Alberta, Canada. In 
addition, the EU has taken major steps to strengthen its emissions allowance system for the 
period 2013�2020. The EU ETS reform that is of particular relevance to the power 
sector is the move towards the full auctioning of allowances, in place of the current system 
of cost-free allocation. From 2013, no allowances will be allocated free of charge for 
electricity production, with only limited and temporary options to derogate from this rule. 
In the United States, where efforts to establish a federal emissions trading system have 
stalled, regulations are being developed to reduce power plant emissions � the 2009 
Mandatory Reporting of Greenhouse Gases Rule will require power plants and other major 
GHG emitters to submit detailed annual emissions reports to the United States 
Environmental Protection Agency (EPA) to guide future policy decisions on climate 
change, and permitting regulations within the Clean Air Act will require power plants to 
use best available control technologies (BACT) to control GHG emissions. 

138. Many Parties also use framework targets (administered through economic 
incentives and other market instruments), economic incentives and other market 
instruments as measures to directly encourage the use of RES in electricity generation 
(RES-E). For example, the EU indicated that all EU member States have ambitious RES-E 
targets under the 2001 and 2008 EU renewable energy directive. The contribution of RES-E 
to total electricity consumption in the EU-27 rose from 13.1 per cent in 1997 to 16.7 per 
cent in 2008, with shares more than doubling in Belgium, Denmark, Germany, Estonia, 
Ireland, Luxembourg, Hungary, the Netherlands, Poland and the United Kingdom, due to 
widespread use of feed-in tariffs, tariff premiums, quota obligations (�green� certificates), 
investment grants, tax exemptions and fiscal incentives. According to the information 
provided in the NC5s, most EU member States have chosen to meet their RES-based 
electricity targets under the EU renewable energy directive through feed-in tariffs (fiscal 
incentives), while others, such as Poland, Romania and Sweden, use green certificates 
(other market instruments), and still others, such as Belgium, Italy and the United 
Kingdom, use both feed-in tariffs and green certificates. Furthermore, some EU member 
States use additional investment grants, tax exemptions and fiscal incentives to promote 
RES-based electricity generation. More updated information on how EU member States 
plan to meet their RES targets can be found in table 11.   

139. Other programmes to promote RES-E include: the Australian Renewable Energy 
Certificates (green certificate) programme, which requires wholesale electricity companies 
to purchase increasing amounts of RES-E; the Canadian ecoENERGY for Renewable 
Power programme and the United States Renewable Energy Production Incentive 
(economic incentives) programmes, which provide tariff premiums to RES-E; and the 
United States Green Power Partnership (voluntary enterprise partnership), which addresses 
the market barriers that stifle demand for RES-E. 
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Table 11  
European Union member States� national measures to meet the electricity, heating 
and transport (biofuel) requirements of the European Union renewable energy 
directive 
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140. Since the NC4s, RES PaMs have been strengthened in: 

 (a) The EU, where the �20-20-20� Energy and Climate Package�s 2008 
renewable energy directive, which has a binding goal of RES comprising a 20 per cent 
share of gross national energy consumption (and an estimated 37 per cent of electricity 
production) by 2020, replaced the 2001 EU renewable electricity directive�s indicative 
targets of RES comprising 12 per cent of gross national energy consumption and 21 per 
cent of electricity production by 2010;  

 (b) Australia, where the 2009 expanded national RET, of 20 per cent of 
Australia�s electricity supply from RES by 2020 (implemented through a tradable 
renewable energy (i.e. green certificates programme) increases the previous Mandatory 
Renewable Energy Target more than fourfold � from 9,500 GWh to 45,000 GWh in 2020. 
The RET is expected to create incentives for a range of technologies including wind, 
biomass, geothermal and solar energy; 

 (c) Canada, where the new ecoENERGY for Renewable Power programme 
provides an incentive of 1 cent (Canadian dollars )/kWh for up to 10 years to qualifying 
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projects producing electricity from RES, such as wind, biomass, low-impact hydropower, 
geothermal, solar photovoltaic and ocean energy; 

 (d) The Russian Federation, where targets are set for electricity produced from 
renewable energy other than large hydropower plants (with an installed capacity of more 
than 25 MW), corresponding to 1.5 per cent in 2010, 2.5 per cent in 2015 and 4.5 per cent 
in 2020; 

 (e) Ukraine, where the Law on Green Tariffs was launched in 2009, which set a 
framework for subsidies for power production from RES; 

 (f) Switzerland, where feed-in tariffs for renewable electricity have recently 
been established. 

141. Other new PaMs that have been implemented since the NC4s play smaller roles in 
mitigating emissions in the electricity and heat generation sector. Australia (Renewable 
Energy Demonstration Programme), Japan and New Zealand are offering new financial and 
technical assistance for various aspects (i.e. feasibility studies, R&D, the deployment of 
pre-commercial devices and the construction of commercial installations) of new 
renewable-based electricity generation projects. 

142. Several Parties (Australia (Queensland), Greece, Japan and Portugal) also use 
regulations and economic incentives to increase the use of natural gas in electricity 
generation. 

143. Parties also use measures to advance specific technologies (e.g. CHP, nuclear power 
and grid improvements). The Netherlands, Poland and the Flemish Region of Belgium 
promote electricity production from CHP though the use of a blue certificates programme. 
The EU cogeneration directive (regulation) requires EU member States to report annual 
CHP statistics, to analyse and report national potentials for high-efficiency CHP, and to 
facilitate access to the electricity grid for CHP. Finland uses permitting approval 
(regulation) to promote the construction of a nuclear power plant. Japan uses regulations to 
ensure power transmission capacity, so that long-term and stable nuclear power generation 
is feasible and economically attractive. Japan also uses public funding (fiscal incentives) to 
reprocess spent nuclear fuel. The United States provides risk insurance against nuclear plant 
construction and operational delays and liability claims from nuclear incidents, as well as 
loan guarantees for new plants. The United States also uses the Combined Heat and Power 
Partnership (voluntary enterprise partnership) to provide technical assistance to 
organizations across multiple sectors that invest in CHP projects, and to assist State 
governments in designing regulations that encourage investment in CHP. The United States 
Energy Transmission Infrastructure Program (voluntary enterprise partnership) seeks to 
develop a unified, forward-looking strategy for siting, allocating the cost of, and 
coordinating the permitting for proposed transmission projects. 

144. Some Parties mandate that electric utilities take responsibility in helping consumers 
save energy and reduce emissions. Energy savings (white certificates) programmes are used 
in Denmark, France, Italy and the United Kingdom, and in New South Wales, Australia, the 
Flemish Region of Belgium and certain States in the United States, and are being 
considered in the Netherlands and Poland. 

Fugitive emissions at oil, gas and coal facilities 

145. In the NC5s, three Parties reported the continued use of their previous PaMs � 
voluntary enterprise partnerships in the United States, regulations in Norway and 
voluntary sectoral commitments in the Netherlands � to enhance the capture and use or 
flaring of fugitive CH4 emissions at oil, gas and coal production and distribution facilities. 
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A new programme to include fugitive CH4 emissions in a tradable emissions allowance 
system was reported in Australia. The Russian Federation and Ukraine reported activities 
to stem losses in natural gas transportation. 

 5. Energy consumption 

146. Mitigation PaMs are being implemented in all of the major energy end-use sectors � 
residential, commercial and public, and industry. Most of the PaMs focus on improving 
energy efficiency (as opposed to fuel switching), and are generally sector-specific or even 
more narrowly targeted. There are, as in the NC4s, some broader policies being pursued, 
such as systems-oriented policies (e.g. urban design) in Japan. In addition, the EU �20-20-
20� Energy and Climate Package sets a framework target of a 20 per cent reduction in 
primary energy use compared with projected levels, to be achieved by improving energy 
efficiency. 

Residential, commercial and public 

147. Parties reported the continued use of regulations, fiscal incentives, framework 
targets, information, voluntary enterprise partnerships, public facilities management 
and carbon taxes to:   

 (a) Increase the energy efficiency of new and existing residential, commercial 
and public buildings, including their space heating, cooling and ventilation, water heating, 
and lighting services (via designing, building, renovating and purchasing);  

 (b) Increase the energy efficiency of household appliances, home entertainment 
devices, office equipment (via manufacturing, retailing and purchasing) and lamps;  

 (c) Increase the use of alternative energy supplies.  

148. Regulations (mandatory standards) are widely used for buildings. Mandatory 
energy efficiency requirements for residential and commercial buildings are used in 
Australia (National Strategy on Energy Efficiency), British Columbia and Ontario, Canada, 
the EU (energy performance of buildings directive) and the United States (Building Energy 
Codes). 

149. All Parties use regulations (mandatory standards) to a lesser or greater extent for 
equipment � household appliances, home entertainment devices, office equipment and, 
increasingly, lamps. Many Parties are undertaking programmes to phase out the use of 
incandescent light bulbs. Japan�s Top-Runner Standards programme is unique, in that it 
incorporates automatic recalibration � setting future standards based on the most energy-
efficient model on the current market, and when the future date is reached the process 
repeats itself. Australia�s Standards programme set its energy efficiency target at the 
equivalent of a world-best regulatory target or a more stringent level developed specifically 
for Australia. 

150. Information � primarily labels, ratings and certifications � programmes are likewise 
used widely for appliances, devices and equipment, and increasingly for buildings as well.  

151. Since the NC4s, building and equipment regulations have been strengthened or 
newly established in: 

 (a) The EU, where the EU energy performance of buildings directive, for new 
and large existing buildings, has been clarified and extended to require mandatory energy 
performance certificates � to be included in all sales and letting documentation � and to 
incorporate a benchmarking system, and the EU framework directive on the eco-design of 
energy-using products has been implemented to harmonize eco-design criteria for energy-
using and energy-related products to be eligible for incentive programmes; 
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 (b) Australia, Switzerland and the United States, where minimum energy 
performance standards have been introduced for lighting; 

 (c) New Zealand, where minimum energy performance standards have been 
introduced for air conditioners/heat pumps, domestic refrigerators and freezers, electric 
water heater cylinders, fluorescent lamps and ballasts, and electric motors; 

 (d) Australia, where minimum energy performance standards have been 
implemented for water heaters; standards have also been introduced for the design, 
installation, operation and maintenance of heating, ventilation and air-conditioning 
equipment; and residential and commercial building codes, rating systems and disclosure 
requirements have been strengthened; 

 (e) Japan, where mandatory energy management practices have been 
strengthened to cover offices and franchised stores; 

 (f) The Russian Federation, where, in accordance with the Law on Energy 
Efficiency adopted in 2009, stricter appliance and building standards, as well as labelling 
requirements, have been introduced. 

152. Fiscal incentives (subsidies and tax incentives) reported in the NC4s continue to 
be used for energy efficiency improvements for low-income households in the United 
Kingdom and the United States and for solar water heating in Portugal. Since the NC4s, 
new financial incentives have been established in Australia for investment in solar, water 
and energy-efficient technologies, and in Switzerland for the refurbishment of existing 
buildings and the implementation of renewable heating systems, waste heat use, and 
services engineering. Ireland introduced the Accelerated Capital Allowance Scheme that 
enables businesses to write off the entire cost of a specified set of energy-efficient motors, 
lighting and building energy management systems in the first year of purchase.  

153. Other PaMs reported in the NC4s continue to be used, but have not changed 
significantly since then. The EU energy end-use efficiency and energy services directive 
sets a framework target calling for member States to adopt general national targets of 1 
per cent cumulative savings annually, to ensure that the public sector in each member State 
sets a good example with indicative national targets of 1.5 per cent cumulative savings 
annually, and to support companies offering energy services and energy-efficiency 
programmes. In Australia, regulations oblige electricity and natural gas suppliers to offer 
energy efficiency improvements. Information (auditing and advice) programmes are 
widely used. Voluntary enterprise partnerships are particularly important in the United 
States (Energy Star for the Residential Market, Energy Star for the Commercial Market and 
Net-Zero-Energy Commercial Building Initiative) to improve the performance of current 
and future buildings. Public facilities management programmes, which offer direct 
opportunities to improve energy efficiency and reduce carbon emissions, are used in 
Australia, Canada and the United States. 

154. GISs, which aim to ensure that revenues from sales of surplus AAUs are spent on 
emission-reducing activities, are often linked to energy efficiency and RES in the building 
sectors in EITs. As mentioned in paragraph 126 above, GIS activities were reported in 
Bulgaria, Czech Republic, Estonia, Hungary, Lithuania (plans), Poland, Romania (under 
study), Slovakia and Ukraine (establishment of a legal system).  

Industry 

155. In the NC5s, Parties reported on the continued use of ETSs, regulations, voluntary 
sectoral commitments, voluntary enterprise partnerships, information and long-term 
R&D to:  
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 (a) Increase energy efficiency and general emission reductions (i.e. not targeting 
specific equipment and processes) in energy-intensive industries;  

 (b) Increase the implementation of energy-efficient methods (e.g. energy 
management systems); 

 (c) Increase the use of energy-efficient equipment (e.g. motors, boilers and 
lighting), particularly, but not exclusively, in small and medium-sized enterprises;  

 (d) Promote long-term R&D on CCS by energy-intensive industries.  

156. Most of the reported PaMs focus on energy efficiency and general emission 
reductions in energy-intensive industries. A few are aimed at less energy-intensive 
industries and CCS research is only directed at energy-intensive industries.  

157. ETSs have become the highest-profile method to promote general emission 
reductions and to encourage long-term interest in CCS in energy-intensive industries. All of 
the active emissions trading systems, except the RGGI in north-east United States and the 
Tokyo Cap-and-Trade Programme, cover the industrial sector.  

158. The ETS registry shows that the verified emissions from industrial installations in 
the EU-27 fell by 82.0 Tg CO2, or 15 per cent, during the period 2005�2009 (EEA, 2011). 

159. One of the EU ETS reforms that is of particular relevance to the industrial 
sector is the receipt of free allowances, based on ex-ante benchmarks tied to the average 
performance of the 10 per cent most efficient installations, for EEIs if their competitiveness 
is judged to be at risk due to less stringent emission constraints in other parts of the world.  

160. Regulations and voluntary sectoral commitments are considered important 
mitigation PaMs in the industrial sector in the United States and Japan. Since the NC4s, 
these PaMs have been strengthened in: 

 (a) The United States, where the comprehensive 2009 Mandatory Reporting of 
Greenhouse Gases Rule requires power plants and other major GHG emitters to submit 
detailed annual emissions reports to the EPA to guide future policy decisions on climate 
change, and where permitting regulations within the Clean Air Act are being developed to 
require power plants to use BACT for GHG emissions; 

 (b) Japan, where the new Commitment to a Low Carbon Society voluntary 
sectoral commitments programme will succeed the soon to be completed Keidanren 
Voluntary Action Plans on the Environment, and regulations have been established that 
require industrial companies to benchmark their energy-efficiency level against others 
within the same subsector and meet medium- and long-term targets. 

161. Voluntary sectoral commitments were once the most important measure aimed at 
industrial sector emission reductions and energy efficiency, but have been overshadowed in 
recent times by tradable emissions allowance schemes in many regions. Most voluntary 
sectoral commitments previously reported in the NC4s � by the EU, Belgium (Flemish and 
Walloon Regions), Finland, France, Germany, Japan, Luxembourg, the Netherlands, 
Switzerland, the United Kingdom and the United States for the industrial and transport 
sectors � are being phased out or are playing less important roles. The industrial sector 
agreements in European Parties have been eclipsed by the EU ETS for emissions-intensive 
industries, but are still playing a role in less emissions-intensive, non-EU ETS sectors. 

162. Other PaMs reported in the NC4s continue to be used, but have not changed 
significantly since then. There are voluntary enterprise partnerships, such as the EU 
Motor Challenge Programme, and the United States Save Energy Now and Energy Star for 
Industry programmes. Benchmarking and best practice programmes are cited in many 
Parties� plans. Regulations (not related to ETSs) aimed at emission reductions and energy 
efficiency are used in only a few special circumstances in the industrial sector because of 
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the diversity of industrial processes and equipment. Regulations in Japan require industrial 
plants over a certain size to have an appointed energy manager. In Australia, companies 
over a certain size must participate in the Energy Efficiency Opportunities programme, 
requiring a rigorous and comprehensive assessment of their energy use to identify cost-
effective energy efficiency opportunities and report to the Australian Government and the 
public on their business response. Australia, Canada, New Zealand and the United States 
have implemented energy-efficiency standards for electric motors. The EU integrated 
pollution prevention and control directive contains requirements that oblige industry to use 
best available technologies to ensure that energy is used efficiently. 

163. Other measures include: long-term R&D being pursued on CCS and industrial 
technologies in the United States and the EU, and systems approaches for energy 
interchange among multiple entities, including the interchange among businesses of factory 
exhaust heat in industrial complexes and others of high industry concentration, which are 
being explicitly investigated by Japan. 

Transport 

164. Parties report PaMs aimed at two major objectives in the transport sector:34  

 (a) Addressing transport energy supply � reducing the carbon intensity of the 
transport fuel mix � most immediately through increased use of biofuels, but in the long 
term also through electricity, fuel cells and hydrogen; 

 (b) Addressing transport energy demand � increasing the efficiency and 
effectiveness of transport services and promoting non-motorized modes. 

Addressing transport energy supply 

165. Parties reported strengthened use, since the NC4s, of framework targets 
(administered through economic incentives and other market instruments), 
regulations, other market instruments and long-term R&D to increase the production, 
use and environmental sustainability of liquid RES fuels (biofuels), particularly in:  

 (a) The EU, where the 2008 EU renewable energy directive (framework target), 
with a binding goal of RES comprising a 10 per cent share of each member State�s 
transport energy consumption by 2020, replaced the 2003 EU biofuels directive�s indicative 
targets of RES comprising 5.75 per cent of transport energy consumption by 2010, and also 
established sustainability criteria for biofuels and bioliquids which ensure that they are 
counted as RES only if they meet standards regarding biodiversity, the protection of rare, 
threatened or endangered species and ecosystems, and GHG emissions savings. The 
principal national measures that EU member States are using to comply with the renewable 
energy directive framework targets for transport fuels are quota obligations and tax 
exemptions (see table 11); 

 (b) The United States, where the Renewable Fuel Standard was expanded to 
increase the volume of renewable fuel required to be blended into transportation fuel from 
7.5 billion gallons in 2012 to 36 billion gallons by 2022 and to establish new volume 
requirements for biomass-based diesel and other advanced biofuels, including 16 billion 
gallons of cellulosic biofuel by 2022, and required the application of life cycle GHG 
performance threshold standards to ensure that each category of renewable fuel emits fewer 
GHGs than the petroleum fuel it replaces; 

                                                           
 34  From a conceptual viewpoint, the transport fuel sector is engaged in energy supply activities and the 

transport energy use sector is an energy consumption activity. However, they are presented here 
together in a separate transport category in order to maintain consistency with the way in which 
Parties report PaMs in the NC5s. 
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 (c) Canada, where the new National Renewable Fuels Standard requires fuel 
producers and importers to have an average annual renewable fuel content of at least 5 per 
cent of the volume of gasoline that they produce or import, effective in 2010, and an 
average 2 per cent renewable fuel content in diesel fuel and heating oil by 2011 or earlier, 
subject to technical feasibility; 

 (d) Switzerland, where new tax incentives � compensated for by increased tax 
rates on petrol � are provided for the use of low-carbon fuels, including tax reductions for 
natural gas and liquid petroleum gas and complete tax exemptions for biogas and other 
biofuels fulfilling social and ecological criteria, such as a minimum 40 per cent GHG 
reduction based on life cycle analysis; a net environmental burden not significantly 
exceeding that of fossil fuels; and the cultivation of biofuels must not endanger 
biodiversity, in particular rainforests; 

 (e) The New Zealand ETS encompasses liquid fossil fuels. 

166. Elsewhere, fiscal incentives are used to expand biofuel capacity and production in 
Australia (grants), to increase the purchase and use of biofuels in Canada (consumer tax 
exemptions), to increase the production of biofuels in Canada and the United States 
(capacity construction loan guarantees) and to support cost-effective abatement 
opportunities in Australia (grants). Other measures include agricultural market reform, with 
its long-term fiscal incentives for biocrop production (European Commission).  

167. The longer-term R&D programmes are focused on the onboard technology and the 
supporting fuelling infrastructure that would enable the widespread use of alternative-fuel 
vehicles such as those based on biofuels, electricity and hydrogen. Canada and the United 
States continue to fund programmes on fuel cells, biofuels and hydrogen. Japan funds 
programmes on fuel cells and hydrogen. The EU FP7 includes a European Technology 
Platform for hydrogen and fuel cells. Japan is promoting systems approaches to emission 
reductions in transportation and shipping/distribution. Australia announced the Second 
Generation Biofuels Research and Development Programme in 2008 and has released a 
technology road map to advance hydrogen and fuel cell technology. 

Addressing transport energy demand 

168. In the NC5s, Parties reported new regulations, ETSs, fiscal incentives and 
information programmes, as well as the continued use of regulations, voluntary sectoral 
commitments, fiscal incentives, voluntary enterprise partnerships, information and 
long-term R&D to:  

 (a) Improve the energy efficiency and CO2 emissions intensity of road vehicle 
fleets; 

 (b) Address transport activity and structure through transport demand 
management and incentives for modal shifts towards less-polluting transport modes, such 
as public transport, cycling and walking, traffic-flow improvements and spatial planning; 

 (c) Improve the CO2 emissions intensity of domestic and international aviation. 

169. Road vehicle fuel economy and CO2 emissions standards, implemented 
increasingly via mandatory regulations (gradually replacing voluntary approaches), have 
the highest mitigation impact of any transport measures. Many of the standards have been 
newly established or substantially strengthened since the NC4s, including those in:  

 (a) North America: consisting of the newly strengthened United States Corporate 
Average Fuel Economy standards for 2011�2016, the United States newly implemented 
GHG emissions standards for 2012�2016 and Canada�s newly implemented mandatory 
standards mirroring the United States fuel economy and emissions regulations;  
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 (b) Europe: the EU new Strategy for Car CO2 sets emission performance 
requirements for new passenger cars as part of an integrated approach to reduce CO2 
emissions from light-duty vehicles. This regulation follows the expiration of the EU 
agreements with the European, Japanese and Korean car manufacturers� associations 
(voluntary sectoral commitments) that sought to increase the fuel efficiency of new 
passenger cars by 2008�2009; 

 (c) Japan: the revised Top-Runner Standards programme, which emphasizes 
periodic recalibration for continued improvement, for automobiles (regulation); 

 (d) Australia: the Government is undertaking a regulatory impact analysis for the 
introduction of CO2 emission standards for light-duty vehicles. This follows voluntary 
sectoral commitments by the automotive industry to improve the fuel efficiency of new 
passenger motor vehicles by 18 per cent between 2002 and 2010.  

170. Since the NC4s, ETSs have expanded to cover the transport sector in the EU (i.e. the 
planned addition of aviation to the EU ETS) and New Zealand (i.e. the inclusion of 
transport fuel use in the ETS). New fiscal incentives have been introduced to promote 
efficient vehicles in Canada (i.e. feebates) and France (i.e. bonus-malus), and to support 
electric cars in New Zealand and Portugal. Fiscal incentives have also been implemented 
in Canada to support freight transport technology, advanced vehicle technology, municipal 
mode shifting, and vehicle buying, driving and maintenance initiatives. New regulations 
and information (labels) on the performance of tyres have been established in the EU. 
Information (labelling) on vehicles has commenced in New Zealand. 

171. There are other PaMs reported in NC4s that continue to be used, but have not 
changed significantly since then. There are fiscal incentives, such as differentiated vehicle 
taxes and fees used in Austria, Belgium, Denmark, France, Germany, Italy, Japan, 
Luxembourg, the Netherlands, Portugal, Sweden and the United Kingdom, infrastructure 
charging on heavy goods vehicles used in Austria, and the climate cent fuel tax in 
Switzerland that funds mitigation projects. There are information (mandatory labels) used 
in the EU and Australia to show consumers the fuel economy and CO2 emissions of new 
cars in order to encourage them to buy fuel-efficient models. In many countries, 
government-owned and managed vehicle fleets are a significant source of emissions. 
Government operations programmes to increase the energy efficiency and reduce CO2 
emissions from government vehicle fleets are used in Australia, Canada and the United 
States. Voluntary enterprise partnerships are used mostly in vehicle fleets, where 
relatively few decision makers can influence purchases and operations. The United States 
uses the SmartWay Transport Partnership to accelerate the uptake of low-GHG 
technologies and strategies in the freight and consumer sectors. For the longer term, Japan 
is promoting systems approaches to emission reductions in transportation and shipping 
and distribution. 

 6. Non-energy sectors 

172. The predominant focus of reported mitigation PaMs aimed at non-energy sectors is 
on the waste and industrial processes sectors. Policies aimed at mitigation in the agriculture 
and LULUCF sectors were reported to a somewhat lesser extent. 

Industrial processes 

173. In the NC5s, Parties reported the continued use of their previous regulations, 
reporting, voluntary enterprise partnerships, voluntary sectoral commitments and 
fiscal incentives (taxes) to:   

 (a) Limit (ban) the use of certain HFCs and PFCs used as substitutes for ozone-
depleting substances (ODS);  
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 (b) Improve the manufacturing, handling, use and end-of-life recovery of 
fluorine-containing gases used as substitutes for ODS;  

 (c) Reduce PFC, HFC and SF6 emissions in semiconductor manufacture, PFC 
emissions in aluminium production, SF6 emissions in electric power transmission and 
distribution, and magnesium production, and HFC and SF6 emissions from miscellaneous 
sources;  

 (d) Reduce CO2 emissions through improved operations in cement, lime and 
ammonia production;  

 (e) Reduce N2O emissions through improved operations in adipic acid and nitric 
acid production.  

174. The most effective and most frequently reported measures are those directed at 
fluorinated gases (F-gases). Those aimed at CO2 and N2O receive less attention.  

175. Regulations are used in Australia (Ozone Protection and Synthetic Greenhouse Gas 
Management Regulations), the EU (directives on F-gases, mobile air conditioning and 
integrated pollution prevention and control) and the United States (Significant New 
Alternatives Program) to limit the manufacture, or to improve the manufacturing, handling, 
use and end-of-life recovery, of fluorine-containing gases used as substitutes for ODS. In 
Iceland, the management of PFCs from aluminium production is subject to permitting 
regulations. 

176. Voluntary enterprise partnerships are used in Australia (Best Practice of SF6) and 
in the United States (Environmental Stewardship, HFC-23 Partnership and Mobile Air 
Conditioning Climate Protection Partnership) to: limit emissions of HFCs, PFCs and SF6 in 
semiconductor production, electric power distribution and magnesium production; reduce 
PFC emissions in aluminium production; reduce trifluoromethane (HFC-23) emissions in 
chlorodifluoromethane production; and improve the environmental performance of mobile 
air conditioners.  

177. Voluntary sectoral commitments are used in a few instances to reduce industrial 
process emissions. An industry-led initiative seeks to reduce PFC emissions in aluminium 
production worldwide, and there are also national-level commitments in the Netherlands 
(Low PFC Aluminium Production), Norway (Climate Change Agreement with the 
Aluminium Industry) and the United States (Voluntary Aluminum Industry Partnership). In 
France (AERES N2O agreements and regulations, and other industrial process emission 
agreements) are used to reduce industrial N2O emissions. 

178. Fiscal incentives (taxes) are used to reduce F-gas emissions in Denmark (imports of 
HFCs, PFCs and SF6) and Norway (imports and production of HFCs and PFCs). 

179. The PaMs directed at industrial processes reported in the NC5s were generally the 
same as those reported in the NC4s. The most significant change was Switzerland�s 
planned deposits or advanced disposal fees for synthetic GHGs (HFCs, PFCs, etc.).  

Waste 

180. In the NC5s, Parties reported the continued use of their previous framework 
targets, regulations, fiscal incentives, voluntary enterprise partnerships, and public 
facilities, infrastructure and resource management to reduce CH4 emissions via:  

 (a) Waste minimization through reduced packaging and increased product and 
packaging reusability and recyclability;  

 (b) Waste reuse through the implementation of waste separation and recycling;  

 (c) Landfill waste minimization through processing and incineration;  
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 (d) Landfill management with CH4 capture or flaring.  

181. The EU uses framework targets and regulations to pursue these objectives: 

 (a) The EU landfill directive mandates (regulation) waste acceptance procedures 
and technical configurations of landfills, and sets targets (a 25 per cent reduction by 2006, a 
50 per cent reduction by 2009, a 65 per cent reduction by 2016) for the amount of 
biodegradable municipal waste deposited in landfills; 

 (b) The EU waste incineration directive sets (regulation) stringent operational 
conditions, technical requirements and emission limits for waste incineration to reduce, as 
far as possible, the negative effects on the environment caused by the incineration and co-
incineration of waste; 

 (c) The EU waste packaging directive sets targets that by 2008 at least 60 per 
cent (by weight) of packaging waste be recovered or incinerated at waste incineration plants 
with energy recovery, and 55 to 80 per cent (by weight) of packaging waste be recycled;   

 (d) The EU WEEE directive prescribes (regulation) extended producer 
responsibilities and includes the target that by 31 December 2006 EU member States 
should be achieving separate collection rates of at least 4 kg per capita/year of WEEE from 
private households, to be taken for reuse or recycling; 

 (e) The EU end-of-life vehicles directive regulates (mandates) the acceptance of 
used vehicles and recovery by their producers.  

182. To meet the EU landfill directive targets, EU member States are using fiscal 
incentives (landfill taxes and price support for electricity from waste incineration); 
regulations (landfill quotas and tradable tipping certificates in the United Kingdom; waste 
acceptance standards; green certificates for electricity from waste incineration; and 
operating permits for landfills and compliance enforcement, including the closure of illegal 
sites); and public infrastructure and resource management (construction of collection 
facilities, incinerators and municipal waste treatment plants). To meet the EU waste 
packaging targets, EU member States are using fiscal incentives (deposit-return systems) 
and regulations (producer responsibility schemes). To meet the EU WEEE directive 
targets, EU member States are using regulations (producer responsibility for product take-
back from collection facilities), public infrastructure and resource management (to 
establish public collection facilities) and fiscal incentives (visible fees to fund collections 
and management of older wastes).   

183. Landfill regulations are also used in New Zealand and the United States. The New 
Zealand National Environmental Standard for Landfill requires landfills with a lifetime 
design capacity exceeding 1 million tonnes and a current stock capacity of 200,000 tonnes 
to collect and destroy landfill gas. The United States Stringent Landfill Rule requires large 
landfills to capture and combust their landfill gas (CH4) emissions.   

184. Australia�s federal, state, territorial and local governments use a combination of 
voluntary, regulatory and fiscal instruments in their waste management strategies.  

185. Voluntary enterprise partnerships are used in Japan and the United States. In 
Japan, in addition to more traditional recycling measures, the government is encouraging 
manufacturers to improve the durability of and enhance the repair system for their products. 
In the United States, the Landfill Methane Outreach Program seeks to reduce GHG 
emissions at landfills by supporting the recovery and use of landfill gas for energy. The 
programmes work with landfill owners and operators, state energy and environmental 
agencies, utilities and other energy suppliers, corporations, industry and other stakeholders 
to lower the barriers to promote cost-effective landfill gas energy projects. It focuses its 
efforts on smaller landfills not required to collect and combust their landfill gas, as well as 
larger, regulated operations that are combusting their gas but not using it as a clean energy 
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source. The United States WasteWise programme works with organizations to reduce solid 
waste through voluntary waste reduction activities. 

186. The PaMs directed at the waste sector reported in the NC5s were generally the same 
as those reported in the NC4s. The most significant changes were in: 

 (a) The EU, where new framework regulations for waste prohibit the 
abandonment, dumping or uncontrolled disposal of waste, and promote (with targets) waste 
prevention, recycling and processing for reuse; 

 (b) Switzerland, where new regulations were implemented on waste incineration 
and recycling; 

 (c) New Zealand, where new regulations seek to minimize waste through a levy 
on all waste going to municipal landfills, mandatory product stewardship schemes, 
mandatory waste reporting, and territorial responsibilities for waste minimization. 

Agriculture 

187. Parties reported relatively few PaMs aimed at the agriculture sector. In the NC5s, 
Parties reported the continued use of their previous fiscal incentives (either direct or 
within the context of agricultural market reform) and regulations (e.g. the EU nitrates 
directive) to:   

 (a) Reduce N2O emissions through manure management;  

 (b) Reduce N2O emissions through optimized nitrogen fertilizer use;  

 (c) Reduce CH4 emissions through changes in livestock management.  

188. In the EU, fiscal incentives (i.e. the Common Agricultural Policy (CAP) subsidies 
and production quotas) are the principal instrument used to pursue these objectives. For the 
most part, however, the primary purposes of these policies are economic efficiency and the 
environmental quality of water and soil. ) Two key changes to the CAP, reported in the 
NC5, that are of particular relevance to the cultivation of crops for bioenergy, and thereby 
to GHG emissions, are the abolishment of direct payments for energy crop production and 
the abolishment of set-aside land from 2007. The Party suggests that the abolishment of the 
direct premium paid for the cultivation of energy crops may have a negative impact on 
bioenergy, while the removal of set-aside brings some land back into cultivation, providing 
a potentially larger area of land available for energy crop cultivation. However, the removal 
of the set-aside obligation may also increase CO2 emissions. 

189. Fiscal incentives are also used in the United States (the Environmental Quality 
Incentives Program), in the form of innovation grants to livestock producers and owners of 
working farmlands to accelerate the development, transfer, and adoption of innovative 
technologies and approaches, including those that deliver GHG benefits and improve the 
quality of nutrient management systems. 

190. In addition, the EU nitrates directive (regulation) seeks to prevent water pollution 
caused by N2O originating from the excessive use of agricultural fertilizers and from 
agricultural waste. Secondly, the reduction of N2O in soils also has climate change 
mitigation benefits. 

191. Other more climate-focused policies include voluntary enterprise partnerships 
which promote reduced GHG emissions at farms in Canada and the United States, long-
term R&D in Australia and models and demonstrations in New Zealand. 

192. The PaMs directed at agriculture reported in the NC5s were generally the same as 
those reported in the NC4s. The most significant changes were in: 
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 (a) The EU, where there is new comprehensive rural development funding for, 
among other things, the modernization of agricultural holdings, agri-environmental 
measures, and diversification into biogas and biomass products; 

 (b) The EU, where there is a new framework for protecting soil and enhancing its 
value as a carbon sink; 

 (c) Japan, where financial and technical assistance is provided for the 
optimization and reduction of fertilizer use; 

 (d) The United States, where a financial assistance programme encouraging 
farmers to convert environmentally sensitive acreage to native grasses, wildlife plantings, 
trees, restored wetlands, filter strips or riparian buffers was greatly expanded; 

 (e) Canada, where financial and technical assistance is provided for biofuel 
development; 

 (f) Switzerland, where eligibility for agricultural support payments is linked to 
ecological standards; 

 (g) Switzerland, where financial and technical assistance is provided for the 
efficient use of natural resources. 

Land use, land-use change and forestry 

193. Some Parties expect sizeable contributions from LULUCF to their overall emission 
reductions, such as Slovenia (LULUCF removals were 312 per cent of total emission 
reductions during 2004�2008), Norway (150 per cent), Finland (141 per cent), Luxembourg 
(84 per cent), Croatia (83 per cent), Italy (69 per cent), France (65 per cent), Iceland (62 per 
cent), Austria (60 per cent), Japan (42 per cent) and the Russian Federation (33 per cent). 
As with agriculture, Parties reported relatively few PaMs aimed at the LULUCF sector. The 
measures tend to be part of larger policy strategies aimed at rural development, agricultural 
reform, environmental stewardship and biodiversity, rather than being solely climate-
focused. In the NC5s, Parties reported the continued use of their previous fiscal measures 
(subsidies) and regulations (environmental codes) for private lands, and public 
infrastructure and resource management rules and procedures for public lands to: 

 (a) Promote sustainable forest management, taking into account the need to 
enhance forest removals and to maintain and enhance biodiversity; 

 (b) Prevent forest fires;  

 (c) Afforest, reforest and manage forests, grassland, wetlands and cropland;  

 (d) Increase green urban areas.  

194. The EU Forestry Strategy provides for fiscal incentives (grants) and public 
infrastructure and resource management (public land management schemes). The EU 
CAP market and rural development policies provide fiscal incentives for actions that affect 
sinks in agricultural soils. 

195. Fiscal incentives are also used in the United States, in the form of assistance to 
farmers to convert highly erodible cropland or other environmentally sensitive acreage to 
native grasses, wildlife plantings, trees, filter strips and riparian buffers. In Australia, grants 
are given for cost-effective abatement opportunities. 

196. Numerous regulations, fiscal incentives and information dissemination 
programmes are used in Australia to reduce land-use change emissions from clearing native 
vegetation in Queensland and New South Wales. Slovakia uses regulations for sustainable 
forest management. 
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197. The PaMs directed at the LULUCF sector reported in the NC5s were generally the 
same as those reported in the NC4s. The most significant changes were in: 

 (a) Australia, where voluntary LULUCF emission projects are linked with 
emissions trading schemes; 

 (b) New Zealand, where grants are provided for afforestation measures; 

 (c) The United States, where grants are provided for the creation of markets for 
reforestation products; 

 (d) The EU, New Zealand and the United States, where there are new research 
and management plans. 

 7. Summary on policies and measures for the limitation of emissions from aviation and 
marine bunker fuels 

198. A number of Parties reported on PaMs influencing international transport GHG 
emissions. The information provided focuses on: specific PaMs; the progress made by the 
International Civil Aviation Organization (ICAO) and the International Maritime 
Organization (IMO) on the subject; the roles that Parties played within the ICAO and/or the 
IMO to promote and/or implement any decisions on the subject; as well as the scope, 
principles and design of a global climate regime to regulate GHG emissions from 
international bunker fuels. Parties also reported on: domestic PaMs to regulate GHG 
emissions from international bunker fuels, such as the inclusion of aviation in the EU ETS 
(EU member States); measures aimed at energy efficiency in international transport 
(Canada, Japan); and methodological approaches to further calculate the carbon footprint of 
this sector (New Zealand). Information on the steps taken to limit emissions from aviation 
and marine bunker fuels is mostly included in the chapters on PaMs. 
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Annex 

Additional information on greenhouse gas projection scenarios and 
policies and measures of Annex I Parties  

Table 12 
Overview of greenhouse gas projection scenarios reported by Annex I Parties in their 
fifth national communications 

 Scenarios  GHG emissions 

Parties WM WAM NM Projection 
period 

By gas By sector 

Australia Yes No Yes to 2020 All 6 gases All sectors 
Austria Yes Yes No to 2020 All 6 gases LULUCF not available 
Belarus Provided 6 scenarios which are not 

presented as NM, WM or WAM 
 Quantitative data not available  

Belgium Yes Yes No to 2020 All 6 gases All sectors 
Bulgaria Yes Yes No to 2020 Aggregate (breakdown by 

gases is available only for 
industrial processes) 

LULUCF not available 

Canada Yes No Yes to 2010 Aggregate Aggregate 
Croatia Yes Yes Yes to 2020 Aggregate LULUCF not available 
Czech Republic 
(provided detailed 
sectoral data during 
review) 

Yes Yes Yes to 2020 Provided total GHG emissions 
including LULUCF, by gas 

Only agriculture and waste 

Denmark Yes No No to 2020 All 6 gases All sectors  
Estonia Yes Yes Yes to 2020 All 6 gases LULUCF not available 
European Union Yes Yes No to 2020 All 6 gases LULUCF not available 
Finland Yes Yes No to 2020 All 6 gases All sectors 
France Yes Yes Yes to 2020 All 6 gases  All sectors 
Germany Yes Yes No to 2020 All 6 gases All sectors 
Greece Yes Yes No to 2020 All 6 gases All sectors 
Hungary Yes Yes Yes to 2020 All 6 gases (aggregated) All sectors 
Iceland Yes No No to 2010 Aggregate LULUCF not available 
Ireland Yes Yes No to 2020 NA All sectors 
Italy Yes No No to 2020 All 6 gases (aggregated) LULUCF not available 
Japan Yes Yes No to 2010 All 6 gases (aggregated) The categories provided do 

not follow the CRF format 
Latvia Yes No No to 2020 All 6 gases All sectors 
Liechtenstein Yes No Yes to 2020 All 6 gases All sectors 
Lithuania Yes Yes Yes to 2020 All 6 gases (aggregated) All sectors 
Luxembourg Yes Yes Yes to 2020 NA All sectors (except for 

energy, all others are 
aggregated) 

Monaco Yes Yes Yes to 2020 NA Energy, industrial processes 
and waste; projections not 
available for 2010 

Netherlands Yes No No to 2020 All 6 gases (aggregated) LULUCF not available 
New Zealand Yes No Yes to 2020 All 6 gases All sectors 
Norway Yes No No to 2020 All 6 gases LULUCF not available 
Poland Yes No No to 2020 All 6 gases LULUCF not available; 

projections not available for 
2010 
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 Scenarios  GHG emissions 

Parties WM WAM NM Projection 
period 

By gas By sector 

Portugal Yes Yes No to 2020 CO2, CH4, N2O, HFCs All sectors 
Romania Yes Yes Yes to 2020 All 6 gases  All sectors 
Russian Federation Yes Yes No to 2020 All 6 gases (aggregated) Only energy available 
Slovakia Yes Yes Yes to 2020 All 6 gases  All sectors 
Slovenia Yes Yes No to 2020 All 6 gases  All sectors 
Spain Yes Yes Yes to 2020 All 6 gases  All sectors 
Sweden Yes Yes Yes to 2020 All 6 gases  All sectors 
Switzerland Yes Yes Yes to 2020 All 6 gases  All sectors 
Turkey Yes No Yes to 2020 All 6 gases  LULUCF not available 
Ukraine Yes Yes Yes to 2020 All 6 gases LULUCF not available 
United Kingdom Yes No No to 2020 All 6 gases  All sectors 
United States Yes No No to 2020  All sectors 

Abbreviations: CRF = common reporting format, GHG = greenhouse gas, LULUCF = land use, 
land-use change and forestry, NA = not available, NM = no measures, WM = with measures, WAM = 
with additional measures.  

Notes: (1) Monaco has reported projections under three scenarios: baseline, optimistic and 
pessimistic; for the purpose of this report, the baseline scenario was considered as the �with measures� 
(WM) scenario, the optimistic as the �with additional measures� (WAM) scenario and the pessimistic 
as the �no measures� (NM) scenario; (2) Iceland has reported two variants of the WM scenario: (i) 
future production by energy-intensive industries equals production capacity at the end of the year 
2008; and (ii) production by energy-intensive industries reaches full capacity in 2015; only the 
scenario (i) is considered here; (3) Japan reported �high� and �low� cases for both the WM and the 
WAM scenarios; only �low� cases are considered here; (4) Liechtenstein reported the NM projections 
in graphical format. In the absence of quantitative data, this information was not taken into account; 
(5) the Russian Federation has also reported an additional scenario based on the pre-crisis (pre-2008) 
economy growth rate and changes in energy efficiency but it is not included here; (6) Poland has not 
reported projections data for 2010 for the WM scenario; (7) For Turkey, information refers to its 
initial national communication; Turkey has not yet submitted its fifth national communication. 

Table 13 
Active greenhouse gas emissions trading systems in Annex I Parties, as of February 2011 

Programme Coverage 

New South Wales 
Greenhouse Gas 
Abatement Scheme  

Mandatory baseline and credit scheme for greenhouse gas emissions in the production and use of electricity. 
The scheme targets emissions per capita; 
CO2; 
Started on 1 January 2003; 
Electricity generators, retailers. Large consumers (>100 GWh/year) may choose to manage their own 
obligations 

European Union 
Emissions trading 
scheme (EU ETS) 

Mandatory cap and trade scheme for large emitters in 30 countries (27 European Union countries plus 
Norway, Iceland and Liechtenstein); 
CO2, some industrial gases from 2013; 
Introductory Phase I (2005�2007) completed, currently trading in Phase II (2008�2012), Phase III rules 
have been set (2013�2020); 
Energy and industrial sectors (including PFCs from aluminium, N2O from nitric acid), aviation from 2012; 
Installations > 20 MW thermal input combustion, specific production thresholds for industrial processes; 
Approximately 11,500 installations covered; 
The scheme covers 45% of European CO2 emissions in 2010 (40% of total European emissions) 

Norway Mandatory cap and trade, absolute cap;  
Started in 2005, part of the EU ETS (with adaptations) from 2008; 
Unilateral inclusion of N2O from nitric acid production;  
First phase 2005�2007 covered approximately 10% of emissions (mostly industrial). Second phase since 
2008 covers 110 to 120 installations, approximately 40% of emissions;  
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Programme Coverage 

For 2008�2012 approximately 70% auctioning, 30% free allocation. Offshore oil and gas production (64% 
of emissions) receives no free allocation. Land-based industries receive free allocation equivalent to 
approximately 92% of 1998�2001 base period emissions (100% for process emissions and 87% for energy 
emissions) 

Alberta, Canada, 
Greenhouse Gas 
Emissions Regulation 

Mandatory baseline and credit scheme for large emitters; 
CO2 from energy use, industrial process emissions are not included; 
Started in 2007; 
Electricity and industry, such as oil sands mines and coal-fired power stations; 
Large emitters > 100,000 t CO2/year; 
Covers about 100 emitters, 70% of Alberta�s industrial greenhouse gases 

New Zealand 
Emissions Trading 
Scheme 

Nationwide, economy-wide trading (pricing) scheme; 
No domestic cap, but linking to the Kyoto Protocol market means that local emissions are covered by the 
Kyoto Protocol cap. Companies may emit as much as they wish as long as allowances (New Zealand or 
Kyoto Protocol) are purchased to cover all emissions; 
Transitional period 2010 to 2012: energy and industry participants must submit one allowance for every 
two tonnes of emissions. During the transition there is also an NZD 25/t CO2 eq fixed price option; 
CO2, CH4, N2O, HFCs, PFCs, SF6; 
Once fully phased in: energy, transport, industry (e.g. glass, aluminium and clinker), waste, synthetic 
gases, forestry and agriculture; 
Industry-specific thresholds for participation;. 
Allowances allocated through ongoing free allocation, except for electricity generation; 
Owners of forests planted since 1990 may opt in to the scheme, accepting credits for forest growth and 
liabilities for harvest 

Swiss Emissions 
Trading Scheme and 
CO2 Tax 

Voluntary opt-in baseline and credit trading scheme primarily for energy-intensive entities (e.g. cement, 
paper and pulp, glass and ceramics industries), which negotiate exemption from the CO2 levy on heating 
fuels (currently CHF 36/t CO2) if they participate; 
CO2; 
Runs from 2008 to 2012; 
Policy for post-2012 is currently being discussed, including the enlargement of the emissions trading 
scheme and potential linking with the EU ETS 

Regional Greenhouse 
Gas Initiative in north-
east United States  

CO2; 
Electricity sector only, generators > 25 MW capacity; 
Covers 200 generators and 95% of emissions from the electricity sector in these States. 

United Kingdom 
Carbon Reduction 
Commitment Energy 
Efficiency Scheme 

Mandatory cap and trade scheme, absolute cap; 
CO2; 
Large businesses and public-sector organizations (for emissions not covered by Climate Change 
Agreements or the EU ETS); 
Organizations using >6 000 MWh electricity; 
Three-year introductory phase, no cap, fixed price � fixed allowance price GBP 12/t CO2 for introductory 
phase, no limit on volume; 
Caps for trading periods to be set after advice from the Committee on Climate Change 

Tokyo Cap-and-Trade 
Programme 

Mandatory emissions trading scheme for factories and commercial buildings in Tokyo, absolute cap; 
CO2; 
Started on 1 April 2010; 
Commercial buildings and factories, using >1 500 kilolitres of oil equivalent/year; 
Estimated 1 400 facilities (1 100 commercial buildings and 300 factories); 
Covers approximately 40% of industrial/commercial emissions, 1% of sites, approximately 20% of 
Tokyo�s total CO2 emissions 

Abbreviations: CHF = Swiss francs, GBP = pounds sterling, NZD = New Zealand dollars.  
Note: The table contains supplemental information to that in the fifth national communications, 

from Hood (Reviewing Existing and Proposed Emissions Trading Systems. Organisation for 
Economic Co-operation and Development/International Energy Agency Information Paper, 2010), 
available at <http://www.iea.org/publications/free_new_Desc.asp?PUBS_ID=2323>. 
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Table 14  
Examples of carbon taxes in Annex I Parties 

Country Instrument name Tax base Rates Exemptions/exclusions 

Denmark  Energy, carbon 
and sulphur tax  

Fossil fuels, oil 
products and 
coal  
Electricity  
Industrial space 
heating  

EUR 12/t  
EUR cents 1.2/kWh 
EUR 80/t  

Industries entered into binding agreements to undertake 
energy efficiency measures levied at 3% of standard rate 
(3% of EUR 12/t)  

Finland  carbon/ 
energy tax  

Fuels  Energy content  
(3.5 Mk per MWh)  
Carbon tax (38.3 Mk) 

Energy-intensive industries with a carbon/energy tax 
burden in excess of 3.7% of value added received a 
substantial reduction (85%) in carbon taxation  
Products used as raw materials for industrial production or 
as fuel for aircraft and certain other vessels are exempt 
from the tax  
Energy production from peat is also exempt  

Motor fuels  Diesel fuel (EUR 
cents 47.04/litre)  
Petrol (EUR cents 
65.45/litre)  
Natural gas (EUR 
cents 8/litre)  
Liquid petroleum gas 
(LPG) (EUR cents 
8/litre)  

Agricultural and forestry operations pay only EUR cents 
25.56/litre for the diesel fuel they use (agricultural diesel)  
The local public transportation sector pays a reduced 
mineral oil tax rate of EUR cents 60.048/litre on petrol, 
EUR cents 41.538/litre on diesel fuel, EUR cents 
16.695/litre on LPG and EUR cents 1.38/kWh on natural 
gas ; 

Electricity  EUR cents 2.05/kWh  
 

Based on the utilization efficiency (ε) of combined heat 
and power stations:  
ε> 70% exempted from mineral oil tax;  
ε> 60% exempted from eco tax ;  
Gas�steam power stations with ε> 57.5% exempted from 
the mineral oil and eco tax for a period of five years from 
the time they are commissioned ;  
Renewable energy for own consumption ;  
Railway and trolleybus transports pay reduced electricity 
tax of 56% of the regular tax rate (EUR cents 1.142/kWh)  

Germany Eco tax  

Heating fuels  Light heating oil 
(EUR cents 
6.14/litre) 
Heavy heating oil 
(EUR cents 2.5/kg) 
Natural gas (EUR 
cents 0.55/kWh)  

 

Environmental 
tax on fuels  

Fuels  USD 3.0/metric t 
CO2  
USD 0.22/GJ  

 Netherlands 

Regulatory tax 
on energy 
(small-users 
tax)  

Energy 
products  

USD 16.4/metric t 
CO2  
USD 0.91/GJ  

Energy-intensive industries (1 million m3 for gas and 
10 million kWh for electricity)  

Norway CO2 tax  Range up to NOK 
363/t CO2  
(approx. USD 65 /t 
CO2) 
High rates apply to 
petrol and petroleum 
activities; 
lower rates to the use 
of mineral oils 

Exemptions apply mainly to emissions from energy-
intensive and emissions-intensive industries that are 
exposed to international competition. These industries are 
covered by a separate arrangement with the government 
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Country Instrument name Tax base Rates Exemptions/exclusions 

Slovenia CO2 
environmental 
tax 

Consumption 
of fuels and the 
incineration of 
combustible 
organic 
substances 

EUR 12.5/t CO2  
(approx. USD 17 /t 
CO2) 
 

Operators of plants for the co-generation of heat and 
power ; 
Operators of plants who have, regarding the operation of 
plants, concluded with the ministry responsible for 
environmental protection an agreement on the reduction of 
CO2 emissions ; 
Operators of plants included in the European Union 
emissions trading scheme (EU ETS) (holders of permits 
for the discharge of greenhouse gases (GHGs)) are exempt 
from the CO2 environmental tax 

Sweden CO2 tax Petrol, diesel, 
coal, gas  

SEK 1.05/kg CO2  Manufacturing industries outside the EU ETS, agriculture, 
forestry and aquaculture pay 21% of the general level of 
tax for fuel used for heating, rising to 60% of the general 
level by 2015 with a first step of 30% by 2011 ; 
Special rules for further tax relief for energy-intensive 
industries and for diesel used in land-based industries. 
Companies in energy-intensive manufacturing industries 
as well as agriculture, forestry and aquaculture where the 
CO2 tax exceeds 0.8% of sales value are given further tax 
relief so that the excess CO2 tax � over 0.8% � is reduced 
to 24% of the tax that would otherwise be payable. A 
special rule on tax relief for energy-intensive industries is 
to be removed in stages ; 
Fuel used in combined heat and power plants is covered 
by the same general tax relief as manufacturing 
industries ; 
CO2 tax is being removed for industries covered by the 
EU ETS 

Electricity  GBP 0.00456/kWh  
Gas  GBP 0.00159/kWh  
Non-transport 
LPG  

GBP 0.01018/kg  

United 
Kingdom 

Climate change 
levy 

Any other 
taxable 
commodity  

GBP 0.01242/kg  

Fuels supplied for transport, for non-fuel uses (such as 
feedstocks or the use of coal as a raw material) for 
electricity generation and to the household secto ;  
Climate Change Agreements incentivize energy-intensive 
industries to improve energy efficiency by providing an 
80% discount from the climate change levy in return for 
meeting demanding energy efficiency targets. This 
discount will be reduced to 65% in April 2011. 

Canada �
British 
Columbia  

Carbon tax  Fossil fuels 
(gasoline, 
diesel, natural 
gas, coal, 
propane, and 
home heating 
fuel) 

CAD 10/t CO2 eq 
rising by CAD 5 each 
year for the next four 
years � reaching 
CAD 30/t CO2 by 
2012. 

The carbon tax does not apply to CO2 emissions from:  
Industrial processes including the production of oil, gas, 
aluminium and cement; 
Emissions of other GHGs such as CH4 and N2O from the 
disposal of solid waste and the agriculture sector; 
Fuels exported from British Columbia and fuels used for 
inter-jurisdictional commercial marine and aviation 
purposes ;  
The revenue generated by the tax will be returned to 
individuals and businesses through reductions of other 
taxes 

Note: The table contains supplemental information to that in the fifth national communications, 
from South Africa, Department of National Treasury (Reducing Greenhouse Gas Emissions: The 
Carbon Tax Option. Discussion Paper for Public Comment, 2010), Available at 
<http://www.treasury.gov.za/public%20comments/Discussion%20Paper%20Carbon%20Taxes%2081
210.pdf>. 

Abbreviations: CAD = Canadian dollars, GBP = pounds sterling, NOK = Norwegian kroner, SEK 
= Swedish kronor. 

    


