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. INTRODUCTION AND NATIONAL CIRCUMSTANCESRELEVANT TO
GREENHOUSE GASEMISSIONSAND REMOVALS

A. Introduction

1 The United Kingdom of Great Britain and Northern Ireland (UK) ratified the United Nations
Framework Convention on Climate Change (UNFCCC) on 8 December 1993. It signed the Kyoto
Protocol to the Convention on 31 May 2002, and ratified it, with the other members of the European
Community (EC), on the same day. Thefirst national communication (NC1) of the UK was received by
the UNFCCC secretariat in 1995, the second (NC2) in 1997, and the third (NC3) on 30 October 2001.

2. The Global Atmosphere Division® within the Department for Environment, Food and Rural
Affairs (DEFRA) isresponsible for the preparation of the NC3 and reporting under the UNFCCC. Other
concerned ministries and agencies, government departments and devolved administrations had input into
the NC3 via a series of open interdepartmental consultations and meetings for feedback during the
process. Research institutes and consulting firms were also contracted to prepare specific studies and
reports. Environmental and business non-governmental organizations (NGOs) were also actively
involved in the preparation of the NC3.

3. The in-depth review of the NC3 was conducted from September 2002 to April 2003 and included
avisit by areview team to London from 14 to 18 October 2002. The team consisted of Mr. Anthony
Adegbulugbe (Nigeria), Mr. Miroslav Maly (Czech Republic), Mr. Martin Walsh (Australia),

Mr. Shardul Agrawala (Organisation for Economic Co-operation and Development — OECD),

Ms. Xin Ren (UNFCCC secretariat) and Ms. June Budhooram (UNFCCC secretariat, coordinator).
During the visit, the team met experts who participated in the preparation of the NC3 and representatives
of business and environmental NGOs.

B. National circumstances

4. The UK isan island territory covering 24 million hectares. Its climate is maritime — variably
cool, moist and temperate, with a moderate annual temperature within alimited range. The NC3 reports
that, as an island, the UK is vulnerable to impacts of climate change such as sealevel rise and that its
climate is expected to change with global warming. The population has been growing at arate of

0.2 per cent annually since 1990, and in 2000 was estimated at 58.8 million.

5. The UK is a constitutional monarchy made up of England, Scotland, Wales and Northern Ireland.
Since the NC2, devolution legislation was introduced in 1999 to establish the Scottish Parliament, the
National Assembly for Wales and the Northern Ireland Assembly. The UK Government has overall
responsibility for ensuring that the UK delivers on international commitments including on the Kyoto
target, and with the devolved administrations it sets the overall strategy and goals for climate change to
meet the country’ s commitment on greenhouse gas (GHG) reductions. The devolved administrations
share responsibility for implementing national policies within their legidlative competence, through
legislation, regulations, voluntary agreements and public awareness, and local governments are
responsible for implementing local policies such as infrastructure planning, waste management and local
transport.

! The Global Atmosphere Division is responsible for policy on both climate change and protection of the

stratosphere ozone layer. It leads the UK ininternational and EC negotiations on the UNFCCC and the Kyoto
Protocol. The Division aso provides assessments/advice on the scientific aspects of global atmosphere changes and
monitoring. See www.defra.gov.uk
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6. After arecession in the early 1990s, when growth in gross domestic product (GDP) fell from

5 per cent in 1990 to —1 per cent in 1993, the economy regained momentum and has since experienced
steady growth of around 2.3 per cent annually, exceeding both OECD and EC averages. Over the past
decade, per capita GDP has grown by 20 per cent and economic growth by 25 per cent in constant terms,
while per capita GHG emissions have declined by 9.5 per cent. This growth in GDP was driven
primarily by rapid growth in transport, communications, and financial and business services, which
together accounted for about 70 per cent of total output in 2000. Thisimportant shift in economic
structure from traditional heavy manufacturing industry to light manufacturing and services, along with
changes in sources for energy supply as aresult of aliberalized electricity market, enabled the UK to
reduce GHG emissions from 761.8 to 664.1 Tg CO, equivalent between 1990 and 2000, a sizeable
reduction of 12.8 per cent. In returning GHG emissions to their 1990 level by the end of the 1990s, the
UK has been able to decouple its economic growth from energy intensity and emissions intensity, as
shownin table 1.

Table 1. Main macro-economic indicatorsand GHG emissions for the UK

1990 2000 Change (%)?
Population (millions) 57.6 58.8 2.1
Gross domestic product — GDP (billions of US$ of 1995) 1008.0 1263.4 25.3
Total primary energy supply — TPES (Mtoeb) 213.7 233.4 9.2
Electricity consumption (TWh) 309.4. 371.6 20.1
GHG emissions® (ng CO; equivalent) 761.8 664.1 -12.8
GHG emissions per capita (Mg CO; equivalent) 13.2 11.1 -15.9
GHG emissions per GDP unit (kg CO; equivalent per US$ of 1995) 0.76 0.53 —30.3

Source: The population data are from the NC3 and data provided during the review. Datafor GDP are from “Energy Balances
from OECD countries, 1998-1999”, OECD. Electricity and TPES data are from “UK Energy in Brief — July 2000”, Department
of Trade and Industry (DTI). GHG emission data are from NC3.

& Thechangeis calculated as: [(2000 — 1990)/1990] x 100.

Millions of tonnes of oil equivalent.

Without accounting for land-use change and forestry (LUCF).

Oneteragram (Tg) is equal to 1,000 gigagrams (Gg) or one million tonnes.

a o o

7. The UK has diverse primary energy sources. Itisamajor producer of natural gas and oil, and a
net exporter of ail. In the 1990s, gas became the main fuel of choice for generating power and its share
in the industrial, commercial and residential sectorsincreased. The increasing share of gas and the
decreasing share of coal in electricity production over the decade (see figure 1) hel ped reduce GHG
emissions. The large share of nuclear energy (around 22 per cent) in electricity generation in 2000 also
contributed to keeping emissions in check. However, as existing nuclear power generating stations retire
over the next 20 years, the UK will face the challenge of replacing this energy source with non-GHG
emitting alternatives.’

8. DEFRA isresponsible for overall climate change policies and for coordinating appropriate
actionsin the UK. The Environment Agency for England and Wales, the Scottish Environment
Protection Agency and the Environment and Heritage Service of Northern Ireland enforce environmental
regulations, including relevant directives issued by the EC. Climate policy is developed following
national consultations among devolved administrations, ministries, agencies and government
departments,® regional assemblies and stakehol ders affected, including NGOs. Some policies or aspects
of certain policiesrequire primary or secondary legislation, and thus need to be approved by Parliament,

2 The Energy White Paper, which sets out the UK’ s energy strategy, was published on 24 February 2003 and is

available together with supporting documents on the following web sites:
http://www.dti.gov.uk/energy/whitepaper/index.shtml
http://www.defra.gov.uk/environment/climatechange/ewpscience/index.htm

®  These include the Department for Transport (formerly the Department for Transport, Local Government and the
Regions), the Department of Trade and Industry, HM Treasury, the Foreign and Commonwealth Office, the Forestry
Commission and the Department for International Devel opment.
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for example, penalties for emissions trading and the Renewables Obligation of the Climate Change
Programme. All relevant ministries agreed to the Climate Change Programme before it was published.
After that, the Parliament arranged a general debate and hearings to assess the policiestherein. A similar
process was followed for the climate change programmes of the devolved administrations.

Figurel. Structureof electricity supply in the UK
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Source: “UK Energy in Brief — July 2002”, Department of Trade and Industry (DTI).
Note: The sum of shares may not be exactly 100 per cent because of rounding.

0. The UK is outstanding in its rigorous verification and evaluation scheme” for determining the
effectiveness of climate change policies and measures in different areas ranging from the inventories to
polices and measures and work undertaken in the scientific and research fields, all of which are well
documented in the NC3. Plans are also under way to continue the internal monitoring and ex-post
analysisin 2004 by independent consultants for policies and measures, prior to the preparation of the
NC4. The government also intends to develop aframework for evaluating its Climate Change
Programme, which will identify the key elements to evaluate their impact, effects and costs and benefits
to government and to other stakeholders. Thiswill feed into the formal review of the programmein
2004.

C. Relevant general, enerqy, and environmental policies

10. Within the EU ‘bubble’ agreement under the Kyoto Protocol, the UK has atarget of reducing

six GHG emissions to 12.5 per cent below the 1990 level in the first commitment period (2008-2012). In
November 2000, the UK’ s Climate Change Programme was published. The programme contains a broad
package of policies and measures across all sectors of the economy from transport to agriculture. The
programme estimates that these measures could reduce GHG emissions by 23 per cent below 1990 levels
by 2010. On thisbasis, and in fulfilling its desire to lead early action, the government has gone even
further in its GHG reduction policies by adopting a domestic goal of reducing CO, emissions by

20 per cent below 1990 levels by 2010.° The domestic goal is based on using policies that have arange
of benefits and builds on the partnership between the UK Government and the devolved administrations.
Specific reduction targets have not been set for any of the devolved administrations or for any sector, but
they can set up their own programmes and targets if they so desire.

4 The National Audit Office has a standing obligation to review policy and report to Parliament. The Environment

Select Committee also reviews certain policies.

> A recent report by the Royal Commission on Environmental Pollution, “ Energy — The Changing Climate”
recommended that the UK Government should adopt a strategy for the long-term goal of reducing GHG emissions
by 60 per cent by 2050.
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11. The UK’ s Climate Change Programme formulated in 2000 comprises policies such as the
Climate Change Levy package, including Climate Change Agreements (CCA); anew Carbon Trust to
accel erate the take-up of cost-effective, low-carbon technologies; support of £30 million per annum for
the five-year domestic emissions trading scheme; targets to deliver 10 per cent of electricity from
renewable energy sources; the Ten Y ear Plan for transport; and increased budget for impacts and
adaptation efforts.

12. As part of the European Union (EU), the UK is obliged to implement measures contained in the
EC Directives on the environment. Some recent initiatives include voluntary agreements between the EC
and car manufacturers to improve fuel efficiency of new cars, the European Best Practices Initiative,
regulations such as the Integrated Pollution Prevention and Control (IPPC) and Landfill Directives, and
measures to increase energy efficiencies of appliances and equipment.

13. A sustainable development strategy isin place. There are also a series of new policy strategies,
which arein the pipeline but not yet adopted, for meeting general development objectives that have GHG
mitigation benefits. Some of these include the Energy White Paper, published in February 2003, which
will address, among other issues, the long-term strategy for energy and its compatibility with the
objectives of the Climate Change Programme; and a conservation strategy.

[I. GREENHOUSE GASINVENTORY INFORMATION

A. Inventory preparation®

14. DEFRA isresponsible for planning, overall coordination and submission of the UK greenhouse
gasinventory’ to the UNFCCC and to the EC. DEFRA contracts out the compilation and updating of the
National Atmospheric Emissions Inventory (NAEI) to a private consulting company — the National
Environmental Technology Centre (NETCEN), adivision of AEA Technology plc, a consultancy
company. Asthe NAEI does not cover all the emission sources, NETCEN aobtains estimates for
emissions and removals from land-use change and forestry (LUCF) from the Centre for Ecology and
Hydrology (CEH) and estimates for agricultural emissions from the Institute of Grassland and
Environmental Research (IGER). The Department of Trade and Industry (DTI), the Department for
Transport (DfT) and the Forestry Commission are aso pivotal in providing data and assisting in

devel oping the methodologies for their respective areas.

15. NETCEN obtains energy and fuel statistics from the Digest of UK Energy Statistics (DUKES)
compiled and published by the DTI. Information on industrial processesis provided either directly to
NETCEN by individual sectors and/or through the Environment Agency (EA) Pollution Inventory. Large
companies are required to report emissions of key pollutantsto the EA. Some data are also obtained
from reports of DEFRA-funded research contracts. For example, emissions estimates for methanein
landfill sites are obtained from commissioned research contracts. Similarly, Enviros March, a consulting
company, prepares estimates of emissions of HFCs, PCFs and SFs, in consultation with industry.

16. The inventories presented in the NC3 were prepared using the Revised 1996 Guidelines for
National Greenhouse Gas Inventories (hereinafter referred to as IPCC Guidelines). The methodologies
employed for the estimates correspond mostly to the detailed Tier 2/3 methods of the IPCC Guidelines.
Inventories are presented for the period 1990 to 1999 and include estimates for CO,, CH4, N,O, PFCs,
HFCs, SFs and GHG sinks. Emissions from biomass and international bunker fuels are also presented.
The GHG emission trendsin the NC3 are very well presented.

®  The UK’s GHG inventory includes emissions from the Channel Islands and the Isle of Man. Emissions from

Gibraltar will be included in the near future.
" Theinventory is disaggregated each year to the devolved country level.
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17. Emission factors used in the inventories were mainly from national sources, supplemented with
some |PCC default values. For the energy sector, these factors were obtained from industry sources such
as British Coal and the UK Petroleum Industries Association. All emission factors, with the exception of
that of coke oven gas (which seems very high) are reasonably closeto IPCC values. Most of the factors
applied for this sector are dated 1989. Although they may still be adequate, the review team is of the
opinion that they may need to be revised to reflect the changesin fuel sources over the years. The team
noted that an external peer review® of these factors had in fact been completed in 2002. All non-CO,
emission factors for transport are estimated using experimental measurement. Emission factors for N,O
from the production of adipic acid are obtained from actual measurements. In the case of CH,; and N,O
in the agriculture sector, IPCC default values were applied.

18. A detailed presentation of the national inventory system was given to the review team. The
system involves team and database management as well as aformal quality assurance/quality control
procedure. The team also learned that sectoral experts are responsible for the quality of inventories.
Recently, a system of staged reviews of the inventories and their preparation was also established to
ensure the highest quality of the inventory. As part of this system the mgjor sectors of the inventory are
peer reviewed by an independent expert. The recent peer review report, which covers CO, emissions
from fuel combustion, was presented to the review team during the visit. Research is underway to
determine the level of CH, emissions from abandoned mines for which no internationally agreed
methodology currently exists.

19. During the review, the latest inventory submission to the UNFCCC® was presented to the review
team. The report updated emission estimates in comparison with the NC3. Recalculations had been
performed on al the sectors and for all the years 1990 to 2000 based on changes to emission factors and
in methodology for some activities. These recalculations have resulted in an overall upward revision of
the estimates, although some emissions decreased. The overall magnitude of the estimates has not
changed significantly. For example, in 2000 the GHG total increased by 5.06 Tg CO, equivalent (less
than 1 per cent). The recalculated values are used in the discussion on GHG emission trendsin this
report.

20. Although uncertainties of the emission estimates were not discussed in the chapter dealing with
the inventory in the NC3, they were presented in detail in the inventory report. The review team
commended the UK inventory team on the extensive quantitative estimation of the uncertainties, which is
astrong point of the UK inventory. The uncertainties were estimated using both the Tier 1 and Tier 2
approachesin the IPCC Guidelines. The result of the simpler Tier 1 approach showed an uncertainty of
18 per cent in the overall GHG emissions in 2000 and an uncertainty of 2 per cent in the trend between
1990 and 2000. Inthe Tier 2 approach, a Monte Carlo simulation technigque was employed and
uncertainty distributions were assigned to emission factors and activity datafor CO,, CH,; and N,O.

21. The Tier 2 uncertainty estimate for the total of GHG in 2000 was 15 per cent compared to

14 per cent in 1990. Thisindicates that thereislittle change in estimates of uncertainty from 1990 to
2000. Agricultural soils contribute most to the overall uncertainties. The review team noted the high
uncertainty associated with activity data on aviation fuel. Inventory experts explained that there was no
system of data collection currently in place to distinguish aviation fuel used for domestic and
international flights, so the split is calculated by subtracting fuel consumption by domestic civil aircraft
from the total aviation spirit delivered in the UK. However, NETCEN is currently upgrading this

8 “Peer Review of the UK Greenhouse Gas Inventory CO, from Fuel Combustion 1990-1999”, Tim Simmons,
Avonlog Ltd, July 2002.

®  “UK Greenhouse Gas Inventory, 1990 to 2000: An annual report for submission under the Framework
Convention on Climate Change”’, NETCEN, March 2002, http://www.aeat.co.uk/netcen/airqual/reports/ghg/ghg3.htmi
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approach to make it compatible with the CORINAIR ‘Detailed’ (Tier 3) methodology for both domestic
and international contributions. Thiswill greatly improve both domestic and international estimates.

B. Overall emission trends

22. The total GHG emissions without CO, removals by sinks declined by 12.8 per cent between 1990
and 2000. An examination of the individual gases (see table 2 and figure 2) indicates that emissions of
five of the six gases declined in that period. CO, fell by 7.5 per cent, CH, by 33.4 per cent, N,O by

35.4 per cent. Total emissions of the fluorinated compounds (HFCs, PCFs and SF,) fell by

24.2 per cent. In the same period, the share of CO, emissionsin the GHG total increased slightly from
79.1 per cent to 84 per cent, while the share of CH, emissions declined from 10.0 per cent to 7.7 per cent
and N,O from 8.9 per cent to 6.6 per cent. The fluorinated compounds have remained more or less
constant (change from 1.8 per cent to 1.7 per cent). Although removals of CO, by the LUCF sector have
increased between 1990 and 2000 by 10.4 per cent, the sector has been a net source of CO, emissions
(seetable 3).

Table2. GHG emissions by gas

Tg CO, equivalent Change

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 (%)?
CO; 603.1 606.8 592.1 576.6 572.6 563.6 5835 559.0 561.6 552.9 557.7 -75
CHg4 765 754 736 704 639 636 622 599 572 544 510 -334
N2O 679 660 591 554 598 571 591 608 580 449 438 -35.4
HFCs 114 119 123 129 138 152 163 184 20.2 8.6 9.3 -18.1
PFCs 2.3 1.8 1.0 0.8 1.0 11 0.9 0.7 0.7 0.7 0.7 -70.7
SFe 0.7 0.8 0.8 0.9 1.1 1.1 1.3 1.3 15 15 1.5 113
HFCs+PFCs+SFg 144 144 141 146 159 174 185 204 224 108 115 —24.2
GHG without CO,  761.8 762.6 7389 717.1 7122 701.7 723.3 700.1 699.1 662.9 664.1 -12.8
removals
CO; removals -10.6 -10.7 -10.8 -11.1 -11.3 -115 -116 -11.6 -115 -115 -11.7 -10.4
GHG with CO» 751.3 7519 728.1 706.0 700.9 690.2 711.7 6885 687.6 651.3 652.4 -13.2
removals

Source: This table uses the data from the 2002 inventory submission to the UNFCCC.
& Thechangeis calculated as: [(2000 —1990)/1990] x 100. Valuesin thistable are rounded, so the calculation may not be exactly as
shown in this column.

Figure2. Trendsin the main GHG emissions of the UK

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

+— CO,

2

—@—CH,

o = -12.8
-20 1 N,O
25 .33.47 |=>—GHG without CO, removals

Change relative to 1990 (%)

C. Key emission sour ces and sectoral trends

23. Table 3 presents GHG emissions by major sectors for the period 1990-2000. The energy
category® remains the key contributor to the GHG total (about 85 per cent in 2000) but its emissions

1 Includes fuel combustion in the energy industry, manufacturing, industry and transport sectors.
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decreased by almost 9 per cent over the decade. All sectors within this category, except transport,
experienced overall reductionsin emissions. The largest reductions between 1990 and 2000 were
achieved inindustrial processes, fugitive emissions and waste. The review team noted four important
trends: anotable decrease in energy-related CO, emissions (about 8 per cent); a substantial decrease in
CH, emissions (about 33 per cent) and in N,O emissions (35 per cent); and mixed changes in emissions
of the fluorinated gases, with an overall decrease.

24, Notable decreasein energy-related CO, emissions. The decline is due mainly to areductionin
CO, emissions from power plants, which fell by about 29 per cent in spite of an increase of 16 per cent in
electricity consumption in the same period. The mgjor reason that emissions did not increase
proportionately to generation was fuel substitution from coal to gas. For example, coal accounted for

70 per cent of fuel used for electricity generation in 1990 but only 33 per cent in 2000. On the other
hand gas utilization for electricity generation increased from less than 1 per cent to 38 per cent between
1990 and 2000. Other reasons for the decrease in CO, emission are the increases in the use of renewable
energy and cogeneration (combined heat and power), and higher efficiency of the combined cycle gas
power plants.

25. Other trendsin CO, emissions are the declining emissions from the manufacturing and
construction sector and an increase in emissions from transport. Emissions from the manufacturing
sector decreased by 7.62 Tg CO, or 8 per cent between 1990 and 2000. Improved energy efficiency and
fuel substitution of coal by gas are among the reasons for this trend. Emissions from transport have
increased by 8 per cent between 1990 and 2000. The emissions from this sector are dominated by the
contribution from road transport, which rose by about 6 per cent over the period. Road transportation,
measured in passenger-km, has continued to increase, although petrol usage decreased by around

12 per cent since 1990. However, this decrease was offset by increased diesel fuel utilization owing to
an increase in the stock of diesel cars and trucks. There had been areduction of 7.3 per cent in CO,
emissions per km driven between 1990 and 2000."*

Table3. GHG emissions by sector and subsector

Tg CO, equivalent Change
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 (%)?
1. Energy 604.8 610.9 596.3 580.4 570.8 563.2 581.7 557.8 559.2 5485 553.6 -8.5
Al. Energy industries 230.5 228.5 218.4 201.6 199.0 200.3 200.3 186.2 192.0 184.0 194.2 -15.7
A2. Manufacturing 956 96.3 953 939 953 931 940 946 917 910 877 -8.3
industries
A3. Transport 118.6 118.1 119.6 121.0 121.7 120.9 126.0 127.3 126.8 127.8 127.6 7.6
A4-5. Others 120.0 130.3 126.3 129.5 1239 119.1 1324 1223 123.3 1222 1224 2.0
B. Fugitive emissions 40.2 37.7 368 344 310 298 291 273 253 235 217 -46.1
2. Industrial processes 58.0 538 477 450 50.7 491 523 539 532 29.7 309 —46.7
3. Solvents 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4. Agriculture 536 531 515 508 517 517 520 527 519 512 486 —-9.3
5. LUCF 8.8 8.9 8.3 6.6 54 4.7 5.0 4.8 5.0 4.8 34 -61.8
6. Waste 260 252 242 232 223 215 207 194 184 171 16.0 -38.5
Total (without LUCF) 7425 7430 7198 6994 6955 6855 706.7 683.8 6826 6465 649.1 -12.6
Total (with LUCF) 751.3 751.9 728.1 706.0 700.9 690.2 711.7 688.5 687.6 651.3 652.5 -13.2
2  Thechangeis calculated as: [(2000 — 1990)/1990] x 100.
26. Substantial decreasein CH,4 emissions. The large reduction in CH, emissionsis mostly dueto

decreasing emissions from coal mines and landfill sites. CH, emissions from deep mined coal production
have fallen by 68 per cent from 17.2 to 5.56 Tg CO, equivalent between 1990 and 2000. Thisisdueto
the general decline in deep coal mining production, which fell from 72.9 to 17.2 Mt in the same period.
Similarly, CH4 emissions from landfill sites have declined by 41per cent since 1990, because of an

1 National Atmospheric Emissions Inventory 2002 (NAEI).
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improvement in gas collection for energy production and environmental control. Thistrend islikely to
continue because new landfill sites are expected to have CH, recovery systems.

27. Substantial decreasein N,O emissions. The most notable contributor to the decline in N,O
emissionsisthe large decline in emissions from industrial processes, particularly in the production of
adipic and nitric acid, which fell by 79 per cent from 29.27 Tg CO, equivalent in 1990 to 6.18 Tg CO,
equivalent in 2000. N,O emissions from adipic acid fell sharply in 1998 and 1999 as aresult of the
retrofitting of an emissions abatement system in those industries; N,O emissions decreased by 92 per
cent initsfirst year of operation. In addition, the closure of anitric acid plant in 1999 led to afurther
declinein N,O emissions. The agriculture sector experienced a 12 per cent decline in emissions between
1990 and 2000, driven by reduced fertilizer use and a reduction in animal population.

28. Overall reduction in the emissions of fluorinated gases™ but doubling of SFs. HFCs emissions
amost doubled between 1990 and 1998. But in 1999, with the installation of an HFC destruction system
fitted to the largest HCFC production plant operating in the UK (accounting for 43 per cent of total
emissions of HFCs in 2000), total HFC emissions fell by 43 per cent compared to the previous year; they
fell by 18 per cent between 1990 and 2000. The decline in the PFCs was even more remarkable, with
emissions falling by 71 per cent between 1990 and 2000 owing to process improvements and increased
recycling in the aluminium industry, as well as process improvementsin the electronics sector. SFe
emissions doubled between 1990 and 2000, largely as aresult of increases in gas emissions from
eectrical transmissions and distribution equipment. Emissions from the production of magnesium
remained unchanged between 1990 and 2000.

[11. POLICIESAND MEASURES

29. The NC3isin full compliance with the reporting guidelines in presentation and organization of
theinformation. The report is organized by sector and by gas, with discussion and data presented within
each sector by gas. The summary table of policies and measures, their GHG reduction potential, and
types of instruments applied for each type of measure, was provided in annex B of the NC3. However,
the review team felt that providing a more detailed description of each measure would have helped a
third party to have a better appreciation of the depth, breadth and scope of the full package of measures,
and would have allowed the NC3 to be a‘ stand alone’ reference document. The report does include
extensive references to additional material in footnotes throughout the document and the review team
was provided with additional material during the country visit, which added transparency and clarity to
the information contained in the NC3 on policies and measures.

30. In terms of reporting on the specific sectors, the review team felt that policies and measuresin
the waste sector would benefit from being cross-referenced with those in the energy supply, agriculture
and forestry sectorsin terms of the management of non-municipal waste and the links between CH,
recovery and utilization at waste sites and energy supply opportunities.

3L The UK Climate Change Programme is coordinated by DEFRA. The review team noted the
importance for DEFRA to work in close collaboration with a wide range of other government
departments and devolved administrations and the success of these effortsin ensuring consistency in the
preparation of the NC3 aswell asin policy formulation for GHG mitigation. However, the review team
a so noted the increased challenge of harmonizing the devel opment and delivery of policies and measures
in the new regime of reserved and devolved executive powers of government. That said, there might also
be strengthsin diversity of ideas and approaches and regional considerations.

2 The UK uses 1995 as the base year for the fluorinated gases. Experts believe that 1995 data for these
compounds are more reliable and that the EU will use 1995 as the common base year.
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32. Thelevel of development and strengthening of climate change policies sincethe NC2 is
impressive. The main policy thrust since the preparation of the NC2 isthe UK Climate Change
Programme, which sets out how the government intends to meet its Kyoto target and a domestic goal of a
20 per cent reduction in CO, emissions by 2010. The package of cost-effective, flexible policies and
measures for all sectors of the economy, identified in the programme, could potentially reduce the UK’s
GHG emissions to 23 per cent below 1990 levels by 2010.

33. The government has given very strong policy signals both domestically and to the international
community about its commitment on tackling the climate change problem and making deeper cutsin the
UK’s domestic emissions in the longer term. Thereisaclearly stated aim of seeking to achieve a‘first
mover’ advantage for the economy in general and for UK industry in particular, in moving towards low
net emissions. The domestic policy environment is much firmer with the introduction of emissions
trading, more emphasis on fiscal measures, and strengthened obligations and agreement.

34. The review team noted the high level of harmonization between industry, government and non-
government organizations in terms of the commitment to tackle climate change, and aso the increasing
harmonization of approaches to implementing measures. For example, in the country visit, NGOs
commented very favourably on the recent development of the voluntary domestic emissions trading
scheme being undertaken in close collaboration between DEFRA and industry, in contrast to the more
widely used approach of developing policies and measures in draft, before undertaking consultation.
Another example of increasing harmonization was noted in the comprehensively secular governance of
the Carbon Trust, which was established to play a central role in the UK’ s transition to alow-carbon
economy by encouraging the development and deployment of low carbon technologies.

35. The review team noted the growing importance of collaborative action led at the European level
in delivering GHG abatement in some sectors, notably transport, industrial processes and agriculture.
Increasingly, the UK’ s *first mover’ approach to achieving GHG cuts will generate issues of coordination
with action by the EU. Thisis being seen in the area of emissions trading, where a period of adjustment
appears likely as participantsin the UK’ s voluntary domestic scheme trandlate to a new EU scheme,
possibly with different design features and administrative arrangements. Also, with the growing
importance of climate change and the liberalization of energy markets, the EC seems likely to play an
increasingly important role in UK energy policy.

36. Independent verification of the UK Government’ s performance on devel oping and implementing
policies and measures is conducted by the National Audit Office and through the process of
parliamentary scrutiny. The Climate Change Programme places more emphasis on the provision of
information as a means of strengthening the internal monitoring and ex-post analysis, underlining it as an
important pre-requisite for its successful implementation.

A. Cross-sectoral policies and measures

37. A key cross-sectoral measure of the Climate Change Programme is the Climate Change Levy
(CCL), introduced on 1 April 2001. It isatax instrument that applies to energy consumption in
industry, commerce and the public sector (excluding the residential sector), with no increase in the tax
burden on industry as awhole and no net gain for the public finances. Combined heat and power and
renewabl e sources of electricity are exempt from the CCL. Rates of levy are 0.15 pence/kWh for gas,
1.17 pence/kWh for coal, 0.07pence/kWh for liquefied petroleum gas (L PG) and 0.43 pence/kWh for

3 The government will return revenues from the CCL to the non-domestic sector, principally through a cut of

0.3 per cent in the rate of employers' National Insurance Contributions. Businesses will benefit from schemes aimed
at promoting energy efficiency and take-up of renewable energy sources. The government will also provide
£120 million of additional support for energy saving measures.
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eectricity. Thelevy isexpected to raise £1 billion in afull year and reduce CO, emissions by
2.0 Mt Clyear by 2010.

38. The levy package also establishes Climate Change Agreements (CCASs), which provide an 80 per
cent discount in levy rates for those energy intensive sectors of industry that have agreed to improve
energy efficiency or reduce GHG emissions. Carbon savings from CCAs have been estimated at

2.5 million tonnes of carbon annually by 2010. CCAs have already been completed with almost all
eligible sectors. There are 10 mgjor energy-intensive sectors namely aluminium, cement, ceramics,
chemicals, food and drink, foundries, glass, non-ferrous metals, paper and steel. DEFRA has
responsibility for the CCAs which are operated only through sectoral trade associations (44 sectors,
5,000 operators and 13,000 facilities). These agreements will extend over a 12-year period with reviews
every two years. A report will be presented to the government on the performance of the agreements by
mid-February 2003. The CCL has been criticized for not including domestic consumers, but these
consumers are targeted via the Energy Efficiency Commitment and Renewables Obligation on energy
suppliers (see chapter 111.B below).

39. Another key cross-sectoral measure is the UK voluntary domestic emissions trading scheme, the
world’ sfirst economy-wide GHG permit trading scheme. Government support of £215 million between
2002 and 2006 is available to 34 companies that, at an auction in March 2002, successfully bid to take on
binding emission reduction targets. The scheme has only recently been established so thereislittle
information available on the indicative price of permits, or trends, although it is understood that early
trades have taken place in the range of £11-44/tonne of carbon.

40. The scheme has been designed to have limited fungibility. Carbon reductions under the
Renewables Obligation Certificates (ROCs) scheme can be traded into the emissions trading scheme,
although this cannot happen in reverse (i.e. permits from the emissions trading scheme cannot be used to
meet obligations under the Renewables Obligation). Thereisalimited interface with Energy Efficiency
Commitments. In general, electricity generators were excluded from the scheme, but thereisa
possibility for generators, or generators in conjunction with a project devel oper, to carry out domestic
projects generating credits once the Energy Efficiency Commitment has already been met.

41. The interface between the UK emissions trading scheme and the proposed EC scheme (due to be
implemented in 2005) is uncertain and may present a challenge to the UK. It islikely that the two
schemes differ, and that the government will need to assist the transition of participantsin its domestic
scheme to the EC scheme.

B. Enerqy production and transfor mation

42. The energy category™* accounts for the lion’ s share (about 85 per cent in 2000) of the UK’ s total
GHG emissions. Emissions from the industries have declined in the past decade, despite healthy
economic growth over most of the period. A key objective of the government is to sustain the ongoing
real reductionsin GHG emissions from the energy sector while at the same time maintai ning low-cost
energy supply to consumers and diversity and security of supply. The government’s future successin
making deeper emissions cuts will hinge in large part on its ability to successfully balance these key
policy imperatives.

43. The main policy instrument for determining the appropriate policies and measures to balance and
achieve these objectives is the Energy White Paper™ and it will also address the longer-term viability and
GHG reduction potential of electricity generation from coal and nuclear energy.

14
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Includes fuel combustion in the energy industry, manufacturing, industry and transport sectors.
The Energy White Paper is not discussed in this report, asit was still under discussion at the time of the visit to
the UK.
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44, Emissions reduction over the past decade has come mostly from the rapid increase in the use of
gas, which was driven by arange of factors including deregulation of the electricity sector and the
availability of cheap gas. Although coal-fired electricity generation still makes a major contribution to
GHG emissions, the UK isin a position to tap the future potential of clean coal technologies such as coal
gasification and geological sequestration, which are still some years away from economic deployment.

In this regard, the Climate Change Programme makes provision for developing cleaner conventional fuels
technology. Nuclear generation is constrained primarily by concerns about the disposal of nuclear waste.
However, asit is a carbon-free source of large-scale generation, the government has signalled its interest
in keeping the nuclear option open for the longer term, in the event that other options to reduce GHG
emissions from the energy supply sector are not effective.

45, Thereis acontinued focus on liberalization of the gas and electricity markets, which are now
fully open to competition. Thiswas achieved through (a) the Utilities Act 2000, which aimsto reform
regulation of the gas and electricity sector through the use of a single regulator with anew principal
objective of protecting the interests of consumers; and (b) the New Electricity Trading Arrangements
(NETA), which aimsto remove market distortions to ensure security and diversity of supply. The new
market arrangements have been successful in achieving the government’s primary objective of reducing
the price of energy to the consumer. Prices over the first year of the NETA (March 2001 — March 2002)
fell by 20 per cent.

46. Important initiatives for reducing GHG emissions from the energy sector include reducing
consumer demand for power through the Energy Efficiency Commitment, and increasing renewable
sources through the Renewables Obligation™® and renewables support programme. The Energy
Efficiency Commitment and Renewables Obligation measures are both market-based instruments that
place an obligation on energy suppliers to meet targets, but at the same time allow them to choose the
means by which the targets are met, including trading of the property rights to the achievement of
individual targets. The Energy Efficiency Commitment is designed to encourage or assist consumersto
take up energy saving opportunities over the period 2002-2005. The total obligation on all suppliersis
62 TWh, which is equivalent to about 1 per cent of domestic consumption. The review team also noted
that there have been calls for an energy efficiency target of 20 per cent improvement by 2010 and a
further 20 per cent by 2020, but that this will depend on the government’ s consideration in the context of
the Energy White Paper.

47. In keeping with the objectives of the Climate Change Programme, the Renewables Obligation
requires licensed electricity suppliers to supply an increasing proportion of electricity, rising to at least
10.4 per cent by 2010, from renewable sources. Suppliers liable under the measure use a system of
certificates to demonstrate compliance. The certificates are tradable, which encourages the market to
find the most economically efficient means of achieving the target. The Renewables Obligation initiative
has a buyout price of £30/MWh, yet it is understood that some forward trades have occurred at well
above the buyout price, at around £45/MWh. The review team noted that this might be a reflection of
industry expectations that there will be difficulty in meeting the target and thus a shortage of certificates
under the Renewables Obligation. Also, because the funds obtained from non-complying suppliers
paying the buyout price are redistributed to complying supplies, there appears to be some possibility that
they can achieve compliance at the cost of the certificate net of the buyout charge.

48. The Renewables Obligation contains no special arrangements to encourage small generators
(e.g. at the residential or small-business scale) to participate.r’” All small generators under the
Renewables Obligation must separately meter their output. The review team noted that there is potential

16
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A separate Renewables Obligation exists in Scotland.
For example, one possibility can be making the renewable electricity output mandatory asis the casein the
Australian Mandatory Renewable Energy Target.
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for some market transformation towards distributed generation based on increased use of solar hot water
systems and solar photovoltaics and, although relatively generous subsidies are availabl e to assist with
the purchase of household-scal e renewable energy equipment, more could be done to encourage

this transformation.

49, Early strong signs that the NETA is discouraging small generation, including renewables and
combined heat and power, appear to have weakened somewhat with the Office of Gas and Electricity
Regulation (OfGEM) reporting in July 2002 that smaller generators were producing about the same
amount of electricity as before the NETA. Pricesfor smaller generators were reported to have fallenin
line with pricesin the market asawhole. The government has attempted to address ongoing concern
about smaller generators of renewable electricity by providing financial support from the Renewables
Obligation and other programmes. It also provides support to non-renewable combined heat and power
through a specific tax relief and exemption of Good Quality CHP*® from the Climate Change Levy.

50. A target for new combined heat and power of at least 10,000 MWh by 2010, representing a
doubling of present capacity, has also been adopted. The UK currently has around 4,700 MWh of
combined heat and power in operation, estimated to save around £800 million and 4 Mt C annually.
Combined heat and power provides one of the most cost-effective approaches for reducing CO,
emissions, and with further savings by 2010 it is expected to play acrucial role in the Climate Change
Programme. It was not clear to the review team how the new target, which is not mandated in any way,
will be achieved, but the government intends to address these issues through a combined heat and power
strategy, in the context of the Energy White Paper.

51 It is expected that the renewable energy target will be extended to 20 per cent by 2020, but, like
the call for an increased energy efficiency target, thiswill depend on the government’ s consideration of
these issues in the context of the Energy White Paper. The NC3 notes that without the Renewables
Obligation, under the stimulus provided by the previous Non-Fossil Fuel Obligation measure, the
proportion of renewable electricity would have increased to only about 5 per cent by 2010. To meet a
10 per cent target therefore implies that the Renewables Obligation will need to achieve afurther
increase of about 5 per cent.

52. Table 4 compares costs and impacts of selected emissions reduction measures in the energy
sector. Although the figuresincorporate afair degree of uncertainty, owing to the early stage of
implementation of the schemes, it seems reasonable to assert that targeting emissions reductions from
increasing the uptake of renewablesis likely to come at a much higher cost than the other measures,
which tend to draw out lower cost emissions savings in energy efficiency. Thisisagloba phenomenon
which isjustified by governments for various reasons, including the longer-term potential for cost
reductions through increased sales volumes and improvements in technology and manufacturing
processes, domestic industry devel opment, employment, energy security and environmental factors.

8 Good Quality CHP refers to combined heat and power (CHP) generation that is energy efficient in operation, in

accordance with the CHP Quality Assurance Programme (CHPQA) launched in May 2000. Certification under
CHPQA is used to determine the eligibility of schemes. Moreinformation is available at www.chpga.com
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Table4. GHG reduction potential by 2010 of key measuresin the energy sector
Measure Cost (£/tonne of carbon) GHG reduction potential (Mt C)
Renewables Obligation 210-380 25
Energy Efficiency Commitment —-270-60% 0.4
Climate Change Levy (excluding CCAs) 17-40 2.0
Climate Change Agreements (CCA) 25
UK Domestic Emissions Trading Scheme 11-44 0.8

Source: OfGEM submission to Energy Policy Review, August 2002.
& Notethat thereis a minus sign before 270, given that the energy efficiency commitment is expected to create financial
savings. Only in someinstances may there be a cost, hence the large range —270 to +60.

C. Residential and commercial sectors

53. GHG emissions in the residential and commercial sectors come from combustion of fuels for
space and water heating. Mitigation measures in these sectors focus mainly on measures to improve and
promote energy efficiency in homes and buildings and through a number of policy instruments, including
building regulations, energy conservation, incentives for using energy-efficient equipment, education and
public awareness. The Carbon Trust includes an integrated programme to accel erate the take-up of
energy saving measures.

54. The Energy Efficiency Commitment also contributes to the alleviation of fuel poverty; at least
50 per cent of the energy savings must be focused on a priority group of low income consumers. To
encourage suppliers to offer customers packaged and efficient energy service solutions, the Energy
Efficiency Commitment also offers an incentive to suppliers who achieve energy savings under an energy
services agreements. In this context, the suppliers have the freedom and incentive to tailor programmes
to achieve the savingsin the most cost-effective way. However, the review team noted that thereis no
overarching strategy in place to link the actions of utilities to longer term change in behaviour by
consumers, who may spend money from energy savings on additional energy-consuming products or
improved heating. One notable development mentioned in the NC3 is the amendment of the Building
Regulations, which were reviewed in 2000, with afirst stage being put into force in 2002. Further stages
will be developed for 2008 to strengthen these regulations, which would lead to areduction in GHG
emissions of about 1.4 Mt C in 2010 for both the commercial and residential sectors.

55. The Energy Efficiency Commitment is being supported by the revision of building regulationsin
up to three stages, including adequate performance of heating and hot water systems, higher standards of
insulation and use of energy efficient lightsin new buildings. The NC3 forecasts possible savings of

1.4 Mt C by 2010, from implementation of all three stages of the full programme.*® Appliance standards
and labelling are being addressed through a market transformation programme, which includes
mandatory labelling of some appliances, in accordance with EC Directives. A separate energy efficiency
endorsement scheme operated by the Energy Savings Trust will provide funds for improving energy
efficiency in homes through a series of information sharing campaigns; this scheme was reported to be
attracting good recognition from UK consumers.

56. Other notable initiatives under the fuel poverty policy for fuel poor households include the new
Home Energy Efficiency Scheme, which was launched in England in June 2000, the Central Heating
Programme in Scotland introduced in April 2001 and the Warm Homes scheme in Northern Ireland.

D. Transport

57. The transport sector accounted for about 20 per cent of the UK’ s total GHG emissions in 2000.
Thereis aclose correlation between growth in the economy and growth in transport use, and emissions

9 Thereview team noted that the information presented in the NC3 (annex B, p.108) implies that all stages of the

programme have aready been adopted, but this was found not to be the case during the review.
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are forecast to grow in line with the expected growth in road traffic. Road transport is the dominant
mode of transport for both passengers and freight.

58. The institutional arrangements for managing terrestrial modes of travel are quite complicated as
there are varying responsibilities between the UK Government, devolved administrations and local
authority administrations. The network of ‘ strategic roads’ isrun by a national agency for England.
These roads are only 4 per cent of total length of road, but carry the largest share of transport volume.
Local authorities undertake the rest of transport management. The big cities tend to have passenger
transport authorities. London now has a single strategic authority for transport. Local authoritiesarein
charge of local roads, cycle ways, road maintenance and local transport plans, which are developed for a
five-year period as a statutory requirement.

59. Ensuring good integration of the management of transport, particularly in respect to inter-modal
travel, iskey to achieving slower growth of emissions, and reductions over time. Thisis apparent in the
approach to improving the use of rail systems for freight transport; considerable new funding to repair
and upgrade the rail infrastructure has been allocated at the national level, but the success of theinitiative
islikely to depend on the success of local authorities to adequately address inter-modal transport issues
in their local transport plans.

60. The most important policy development in the sector since the NC2 isthe 10 Y ear Transport
Plan, effective to 2010. This plan was prepared in partnership with industry to address key transport
challenges, including growing traffic congestion on the roads; overcrowding and declining performance
on the railways; poor quality public transport; and environmental impacts, including GHG emissions
reduction. The plan is supported by a commitment to increase investment in transport infrastructure by
75 per cent in real terms, with £180 billion of public funding over 10 years. Thiswould be more than
twice the annual investment in transport in the 1990s. The plan is expected to reduce GHG emissions by
1.6 Mt C per year by 2010.

61. With the plan, the government expects to achieve a 50 per cent increase in rail passenger use;
eliminate road maintenance backlog; increase bus use by 10 per cent; treble cycling trips; reduce air
pollution; reduce congestion on inter-urban networks in urban areas; and double light rail use. Many of
the objectives in the plan are potentially favourable for achieving multiple benefits, including GHG
emissions reduction. For example, reducing traffic congestion by improving use of public transport
could also reduce CO, and N,O emissions. However, much (about one third, or about £59 billion) of the
funding that is available under the plan is allocated to improving roads. In February 2003 the Greater
London Authority introduced a new congestion-pricing scheme; motorists now pay £5 for access to
central London.® The charge applies weekdays from 7.00 am to 6.30 pm and revenues are earmarked to
improve public transport infrastructure. This measure is also expected to enhance the attractiveness of
public transport.

62. Action at the European level is thought to be having an increasing effect on reducing GHG
emissions from the sector. The review team was informed that the voluntary agreements between the
European Commission and European, Japanese and Korean car manufacturers to improve new car fuel
efficiency by at least 25 per cent below 1995 levels by 2008-2009*" might be one key reason why road

% The congestion charging zone covers the most central, heavily congested part of London. The '‘boundary’ of the

zoneisformed by the Inner Ring Road, on which there will be no charge to drive. The scheme was introduced by
the Mayor of London (see www.cclondon.com/). Other UK local authorities are also introducing a charge to drive
through parts of towns and cities; for example, the City of Y ork hasintroduced a charge to drive through parts of the
city. The Transport Bill contains provisionsto give local authorities the power to introduce congestion charging and
workplace parking levies, and the Greater London Authority Act 1999 grants similar powers to the Mayor of
London.

2L Average CO, emissions from new cars are expected to be down to 140 g/km by 2008.
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transport emissions actually dropped in 2000. Another key measure cited as being responsible for
reducing GHG emissions from the sector was the impact of the Fuel Duty Escalator,? which was
introduced in 1993 and maintained until 1999. It resulted in a stepwise increase in the annual tax rates
on petrol and diesel and prompted motorists to consider alternatives to the car, and manufacturers to
design more efficient vehicles.

63. There is arange of other measures in place to reduce emissions from road transport, and a range
of taxation instruments. The Vehicle Excise Duty, an annual vehicle tax charge in existence for decades,
was reformed in 2001 to encourage the use of less polluting vehicles. Previously differentiated for two
classes by engine size, it isnow differentiated for five classes by CO, emission level. Another initiative
is the company car taxation. Thisisa personal income tax on the private use of company cars. As
company carsin the UK account for ailmost 20 per cent of total car mileage, taxation relating to these
vehicles was reformed such that, as of 2002, tax rates are based on a percentage of a car’slist price,
graduated according to one of 21 CO, emission bands. This move has encouraged a clear shift to diesel-
fuelled cars. 1n 1999, the cost of converting company cars to gas has been has been excluded from the
list price used to calculate the tax. Emissions reduction from these measures combined is estimated at

4 Mt C per year.

64. Looking to the future, a government strategy, Powering Future Vehicles, completed in July 2002,
sets arange of emission targets for new cars and buses by 2012. A target for selling ultralow carbon
cars by 2020 is being developed. Some of these cars will offer zero emissions (measured at the tail pipe),
and other targets will be developed for other types of road vehicles. The strategy encompasses a range of
current and possible policies and measures, including taxation incentives, to encourage deployment of
low carbon vehicles (LCV's) and new fuel distribution infrastructure.

65. Alternative fuels, such as natural gas and L PG, are being encouraged through fuel duty
incentives. For example, biodiesel (sourced mostly from recycled vegetable oil, incorporating waste
reduction benefits) has a 20 pence/litre lower fuel duty than diesel. The review team was informed that
this incentive amounts to a greater incentive than is available through the Renewables Obligation for
electricity generation. The government is also considering asimilar approach for hydrogen-fuelled
vehicles, noting that they may only become commercial at the earliest by 2020. The uptake of hydrogen
as atransport fuel will depend on the development of the required refuelling and other infrastructure.
The government has set up various programmes to support the demonstration and early introduction of
alternative fuel and low carbon vehicles. For example, the PowerShift programme provides support
towards the additional cost of buying gas, electric or hybrid vehicles.

66. Domestic passenger air travel is currently growing at about 3.5 per cent per year. Total
passenger numbers on national and international flights rose from 32 million in 1970 to 180 millionin
2000 and are expected to reach 500 million by 2030. This growth is expected to have an effect on the
growth in GHG emissions from air transport. Airfreight is also steadily increasing, by about 7 per cent
annually. The government is planning along-term framework for the aviation industry, looking ahead
some 30 years, with the aim of ensuring that UK air transport will have a safe and sustainable future. A
consultation paper, The Future of Aviation, was published in December 2000 and the government intends
to publish an Air Transport White Paper following consultation on airport devel opment options.

67. The review team noted that a key challenge for the government isto more accurately identify the
impact of policies and measures on transport emission trends so that the selected mix is optimal,
transparent and complementary. Access to this data and analysis will be important for the devel opment
of the government’ s Energy White Paper.

%2 Thisisan annual fuel duty increase above the rate of inflation. In November 1999, the government decided to

set the level of fuel duties on a budget-by-budget basis.
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E. Industry

68. Industry (excluding energy production) accounted for about 5 per cent of GHG emissionsin
2000. A declinein CO, emissions experienced over the 19902000 period was attributed to process
changes and fuel shiftsin many of the energy-intensive industries such as cement, aluminium, glass, and
pulp and paper. Emissions of non-CO, gases from industrial processes have dropped, as aresult
primarily of regulatory controls on larger industrial sites but also of the closure of some plants. Overall
N>O emissions from industrial sources have decreased considerably (by 79 per cent) since 1990. This
was due to voluntary and commercially driven reductions in the manufacture of adipic and nitric acids.

69. Emissions of HFCs make arelatively low contribution to the UK’ s overall emissions (about

1.8 per cent in 2000). Theinstallation of abatement technology has reduced these emissions, but thereis
an upward trend in the use of HFCs for refrigeration, reflecting the mandated move away from
ozone-depleting gases under the Montreal Protocol, and the government has committed itself to longer-
term action on this front.

70. The EC’ s Integrated Pollution Prevention and Control (IPPC) directive provides the regulatory
basis for reducing emissions of CH,4, N,O, HFCs and PFCs from large stationary sites, as well asfor
improving energy efficiency in most of the energy-intensive sectors of industry.

71. Voluntary agreements for smaller and more diffuse industrial sites were developed in the late
1990s. These agreements are useful for information exchange and awareness raising, and the NC3 states
that there had been some success in achieving emissions reductions greater than ‘ business as usual’, but
this claim appears not to be verifiable. The Carbon Trust will also focus specifically on reducing GHG
emissions from business through fiscal measures and a vigorous programme of awareness raising and
education. The Carbon Trust has available £100 million of climate change levy receipts over three years
to accelerate uptake of cost-effective, low carbon technologies and other measures by business and levy
payers. The Trust also administers the £150 million per year Enhanced Capital Allowances Scheme.

F. Agriculture

72. The agriculture sector accounted for about 8 per cent of total GHG emissions in 2000.
Agricultural policy in the UK is primarily directed from the European level, through the Common
Agricultural Policy (CAP). Emission reductionsin the sector are being obtained through increased
productivity, mainly in the dairy industry, and in efficient use of fertilizer, primarily driven by CAP
limits. The UK isleading the world in electricity generation from burning poultry litter, with three
power plants. The agriculture sector is also being influenced by a government scheme to encourage
growth in biomass crops. The Climate Change Levy is also applied to agricultural businesses, so asto
improve energy efficiency in agricultural operations. The government has provided the horticulture and
the pig and poultry rearing sectors with temporary discounts from the Levy, of 50 and 80 per cent,
respectively, for 5 years.

G. Land-use change and forestry

73. In 2000, CO, removals by sinks amounted to 11.7 Tg CO, equivalent. According to the
inventory data, sink capacity increased by about 11 per cent between 1990 and 2000. However, the
sector as awhole was a net source of CO, between 1990 and 2000. Forestry policy inthe UK is
implemented by the devolved administrations.

74. The review team was informed that the main drivers of environmental activity in forest
management are the Convention on Biodiversity and the Rio Declaration on Environment and
Development. Sequestration of carbon by woodlandsis estimated at up to 3.4 Mt C in 2010, of which
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0.6 Mt C would be due to afforestation activities that were started in 1990. Thisimpliesthat by 2005
sequestration will more than compensate for land-use change emissions, at 3.4 Mt C.

75. There could be competition for resources between improving management of existing woodland
and planting new woodland, and efforts to encourage the establishment of single species plantation
forests for renewabl e electricity production. Given the devolved nature of forestry responsibilitiesin the
UK, thisissue will require monitoring and coordinated government action to ensure an acceptable
balance.

H. Waste

76. Emissions from waste contributed about 3 per cent to total GHG emissionsin 2000. By far the
largest single source of emissions in the waste category is CH, from landfill, which has declined by

41 per cent since 1990 because of the implementation of economic CH,4 recovery systems, largely
through the stimulation provided by the Non-Fossil Fuel Obligation (NFFO). The main measure on the
sector is alandfill tax, in place since 1996, which will escalate to £15 per tonne in 2004, after which it
will be reviewed. The main policy driver that promotes GHG emission reductions from the sector is the
EC Landfill Directive, which imposes, inter alia, legally binding limits on the amount of biodegradable
municipal solid waste (MSW) that is landfilled (with stepped targets to 35 per cent of the 1995 level by
2020). Some 83 per cent of municipal solid waste is sent to landfill sitesin the UK, and about 9 per cent
isrecycled or composted; thisis among the lowest ratesin Europe. The government has addressed this
and other prioritiesin its Waste Strategy 2000, which is comprehensive in its coverage, proposing actions
covering waste from all sectors of government, industry and the community.

77. The government is currently consulting on its intention to legislate a new tradable permits
scheme for local authorities in England to restrict the amount of biodegradable municipal solid waste
sent to landfill sites. The review team identified some key issues that still need to be resolved, including:
how permits and the EU Directive targets could be allocated to individual authorities; how the trade
mechanism will function to ensure integrity of the system —for example, would an authority which chose
toinvest in recycling be able to trade permits which it no longer needed with an authority which
remained reliant on landfill monitoring arrangements; would the system allow the UK to achieveits
targets; and what are possible sanctions to prevent non-compliance.

V. PROJECTIONSAND THE TOTAL EFFECT OF POLICIESAND MEASURES

78. The NC3 contains a compl ete set of projectionsfor all GHGsto 2020. The general responsibility
for development of GHG emission projection is with DEFRA which shares the work with some other
specialized government departments and agencies and also involves, to alarge extent, universities and
private companies to deliver projections for specific sectors or activities. The structure of emission
sources and the GHGs covered in the projections are consistent with those covered in the inventory, and
proj ections have been prepared for each gas, namely CO,, CH,4, N,O, HFCs, PFCs and SFs. Emissions of
individual GHGs are presented in Mt C. GHG projections are presented for 2000, 2005, 2010, 2015 and
2020, and a comprehensive data set, in tabular format, isincluded for each sector and gas. Projections
are consistent with the 2000 inventory submission except for the LUCF projection, which had been
revised to reflect a change in inventory methodology between the 2000 and 2001 submissions that
resulted in alarge difference in LUCF data.

79. The DTI isresponsible for preparing projections for CO, emissions, and these are derived from
the DTI’s energy model, which comprises a set of sub-models of final user energy sectors and the
electricity supply sector. It isacombination of a‘top down” model, based on econometrically estimated
rel ationships between energy demand, economic activity (income) and energy prices, and a linear
optimization model for the electricity industry (this model uses a‘bottom-up’ approach). The models
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provide possible future levels and composition of energy demand, based on a set of different assumptions
for economic growth and world energy prices, rather than one single forecast.

80. The energy model was designed in the1970s for energy planning purposes and has since evolved,
notably in the mid to late 1980s, to deal with environmental issues, particularly with the incorporation of
an emissions module for calculating CO, and SO, emissions. The model covers 13 sectors of the UK
economy, aggregated into the nine main sectors of the inventory: Energy Supply, Business, Industrial
Processes, Transport, Residential, Public, Agriculture, Land-Use Change and Forestry (LUCF), and
Waste Management. Electricity supply is modelled at a plant-by-plant level, whereas other supply
sectors are modelled at an aggregated level using outputs of sectoral bottom-up models, which are
designed and overseen by different sectoral departments (e.g., transport, oil refinery models).

8L Estimates for the LUCF sector are derived from a spreadsheet model developed by the Centre for
Ecology and Hydrology, under contract to DEFRA. The model uses land-use data derived from periodic
surveys, supplemented by an annual census of agricultural land use. This method guarantees the
coherence between the data used for preparing the inventory and the projections. The Centre also

devel ops scenarios for carbon uptake by afforestation. Projections of the non-CO, GHGs were prepared
by WS Atkins, a UK private company, in close consultation with sector representatives and other
government departments. DEFRA finalized the calculations for the NC3. The methodologies for
calculating projected emissions are refined as and when improved information is available. Projections
are calculated using a specially built spreadsheet model that cal culates emissions based on activity
statistics, emission factors and sector-specific assumptions.

A. Scenario definitions and key assumptions

82. The NC3 presents two GHG emission projections. the ‘with measures' projection and the ‘with
additional measures’ projection. The ‘without measures’ projection is not presented. The ‘with
measures’ projection also serves as a ‘baseling' scenario. The scenarios are derived from the Climate
Change Programme. The baseline scenario originated from the work published by DTI in its Energy
Paper 68% in 2000, which identified six core scenarios based on three GDP growth rate assumptions and
two energy price assumptions. The baseline scenario is an average of two central scenarios with the
same GDP growth rate assumption but each with a different energy price. The scenario ‘with additional
measures was not obtained from modelling; instead, it was prepared by deducting the estimated
emission reductions due to the additional measures from the ‘with measures’ projections.

83. The key assumptions for the baseline scenario are: GDP growth of 2.55 per cent annually
between 2001 and 2005 and 2.25 per cent ayear between 2006 and 2020; population growth of 5 per cent
by 2021; oil price at US$ 10 and US$ 20 a barrel in 1999 prices; atax structure assumed to be
maintained in real terms; and a continuing upward trend in temperature.

84. The base year for emission projectionsis 1999, as this was the latest year for which inventory
datawere available at the time of preparation of the NC3. Projections are presented for the years 2000,
2005, 2010, 2015 and 2020. Data on energy use relating to the ‘with measures’ projection and ‘with
additional measures’ projections are not presented in the NC3. However, the projection experts
explained that this was not done for the following reasons: GHG emissionsin the ‘with measures
scenario are an average of emissions datain two central scenarios presented in the DTI report,® and
corresponding energy data were not calculated; GHG emissionsin the ‘with additional measures

% Energy Projections for the UK — Energy Use and Energy-Related Emissions of Carbon Dioxide in the UK,

2000 to 2020. Energy Paper 68, DTI.
#  Energy Projections for the UK — Energy Use and Energy-Related Emissions of Carbon Dioxide in the UK,
2000-2020. Energy Paper 68, DTI.
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proj ection were calculated by subtracting GHG abatement of individual additional measure from the
‘with measures' projection, and again corresponding energy data were not cal cul ated.

B. Projected emission trends

85. Figure 3 shows the | atest inventory data at the time of the review® and the GHG projections for
the period 1990-2020. The ‘with measures’ projection includes awide range of currently implemented
and adopted palicies, such as, the price effect of the Climate Change Levy; the Renewables Obligation
based on the 10 per cent renewable target; Fuel Duty Escalator to 1999; and the Waste Strategy and EU
Landfill Directive. These policies and measures have all been implemented since the Kyoto Protocol
was adopted in 1997, except for the Fuel Duty Escalator, which was introduced in 1993. The UK’s
Kyoto target isa GHG reduction of 12.5 per cent. Based on the ‘with measures' projection (baseline),
the UK’ s emissions of GHGs are expected to be about 13 per cent below the 1990 level in 2010, and CO,
emissions about 8 per cent below.

86. The ‘with additional measures' projection includes the following planned policies and measures:
Climate Change Agreement and the IPPC energy efficiency measures under the Climate Change Levy
package; emission trading scheme; amendment of building regulations; appliance standards and labels;
improving the quality of local authority housing stock and community heating; public sector targets;

10 Year Transport Plan; voluntary carbon offset schemes; and afforestation.

87. Based on the ‘with additional measures’ projection, the national GHG emissions are expected to
decline by an additional 8 per cent in 2010 compared to the 1990 level, with CO, emissions about

11 per cent below. Intotal, the UK’ s emissions of GHGs are expected to be about 22 per cent below the
1990 level in 2010, with CO, emissions about 19 per cent below. The ‘with additional measures
projection contains a very wide range of policies and measures and thus low performance of one policy
or measure would not have a critical impact on meeting the Kyoto target.

88. In 2002, GHG emissions increased compared to 1999, the most recent year taken account of in
the CO, projections, and thusinventory data for the year 2000 are dlightly above projected data for 2000
inthe NC3 (by about 1 Tg CO, equivalent). The difference in projected datafor the year 2000 between
the ‘with measures’ projection and the ‘with additional measures’ projection is about 2.5 Tg CO,
equivaent. In 2010 the difference in GHG emissions between scenariosis 18 Tg CO, equivalent and in
2020, 24 Tg CO; equivalent. Thisincrease in emissions between 1999 and 2002 was due mainly to an
increase in the use of coal for electricity supply. Although thisfuel shift may influence meeting the
Kyoto target without the additional measures quantified in the NC3, the target should be met by a
significant margin with these additional measures, as indicated in figure 3.

% UK Greenhouse Gas Inventory, 1990-2000, NETCEN, March 2002.
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Figure 3. Comparison of projections of the total GHG emissions by scenario
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89. The NC3 presents a sensitivity analysis. The following sources of uncertainty in projections are

assessed: combination of GDP and fuel prices (the estimated effect is +4 Mt C per year in 2010);
economic modelling process for energy-related CO2 (£9 Mt C per year); area and parameter assumptions
driving land-use change emission projection (2 Mt C per year); and the non-CO2 GHG range (1 Mt C
per year). Theresulting total uncertainty is estimated as+10 Mt C in 2010, which is much less than the
difference between the ‘with additional measures scenario and the Kyoto target.

90. A comparison of the projected data between the NC2 and the NC3, presented in the NC3, shows
asubstantial reduction of projected GHG emissions between the NC2 and the NC3. Although base year
emissions agree to less than 0.6 per cent, the future projections divergeincreasingly. Thisisreported to
be mainly dueto lower projected emissions from power stations (including increased renewables and
conventional fuel switching), and from industry and road transport.

C. Effects of policies and measur es

1. In accordance with the reporting guidelines, the NC3 contains a ‘with measures’ projection and a
‘with additional measures' projection. However, it does not contain any ‘without measures’ projection.
Nevertheless, the effects of the already implemented measures are estimated in the NC3. Table5
presents a breakdown of emissions reductions by major policies for the ‘with measures’ projections. The
two measures that contribute the most to reducing emissions are the Renewabl es Obligation and the Fuel
Duty Escalator to 1999. Together, they account for more than 50 per cent of the mitigation effect in the
baseline (‘with measures’) projection. The projected contribution of the Climate Change Levy to the
emission reductions grows between 2010 and 2020.

Table5. Mitigation effect® of implemented measuresfor the ‘with measures' scenario

Tg C equivalent”

Measure 2000 2010 2020
Non-fossil fuel obligation 0.7 15 15
Renewables Obligation 0.0 25 25
Climate Change Levy 0.0 1.0 2.0
Fuel Duty Escalator to 1999 n.g. 1-25 1.8
Waste Strategy and EU Landfill Directive 0.0 0.1-0.5 n.g.
Total 0.7 8.0 7.8

n.g. — Not quantified
The mitigation effect is the contribution of measuresin the ‘with measures’ projection.
b Estimates are based on data presented in the annex B of the NC3.

a



FCCC/IDR.3/GBR
Page 22

92. The NC3 contains a comprehensive set of additional measures that are included in the ‘with
additional measures’ projection. These measures are identified for all sectors. Table 6 presentsa
breakdown of the contribution of individual policies and measures aggregated by sector.

Table6. Mitigation effect® of additional measuresfor the ‘with additional measures’ projection

Mt C equivalent®

Sector 2005 2010 2020
Business, public and commercial services 4.4 7 8.3
Residential 2 4.7 54
Transport 0 5.7 9.2
Forest 0.5 0.6 1.2
Total effect 6.9 18 24.1

&  The mitigation effect is the difference in annual GHG emissions between the ‘with measures’ projection and the ‘with additional

measures’ projection.
b Estimates are based on data presented in the annex B of the NC3.

93. In 2000, the achieved reduction relates mostly to the business sector, public and commercial
services, and the residential sector. For the future, the reduction of GHG emissions becomes nearly
equally distributed among major sectors: business, public and commercial services, residential and
transport. In the longer term, major expectations on GHG emission reduction are related to the transport
sector. Without these additional measures the transport sector would record the highest growth of GHG
emissions.

D. Overall evaluation of the projections

9. In reporting on the projections, the NC3 follows, in general, the UNFCCC guidelines. The
definition of scenarios and the modelling assumptions are presented comprehensively. This can be
attributed to the early and continuous involvement of various partiesin the development of GHG
emission projections, a process that seems to have given excellent results. Most importantly, the
projections are consistent with the inventory and they serve as atool to validate the overall effect of
mitigation measures. The work done in the UK in coordinating this exercise between DEFRA and other
organizations to ensure consistency with the reporting requirementsis highly commended by the review
team.

95. Projections are regularly checked and verified by comparing trends in actual historical emissions
with future emission estimates. If thereisasignificant variation, project methodologies and assumptions
arerevised accordingly. The projection methodologies are verified using a combination of ‘ bottom-up’
and ‘top down’ approaches.

96. The NC3 meets all requirements of the reporting guidelines on projections, including the
incorporation of the total effect of policies and measures. Many policies and measures®™ in the ‘with
additional measures’ scenario are innovative and thus could be recommended for use in other countries.

97. The scope of policies and measuresis very impressive. However, the review team recommends
that the success of individual policies and measures be monitored to ensure that measures are achieving
their projected GHG mitigation effects, especialy in the transport sector, which is projected to achieve
large GHG emissions reduction in the *with additional measures' projections. The modelling tool being
devel oped by the Department for Transport could be valuable for modelling sectoral GHG projections,
however, thisis currently not possible as these models have different objectives. Nevertheless, efforts
are being made to provide some level of integration of Department for Transport modelling into the
existing model.

% policies such as the Renewables Obligation, emissions trading and the Climate Change Levy are considered

innovative.
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98. CO, emissions from flue-gas desul phurization (FGD) with limestone at power plants are not
included in either the emission inventory or projections. Due to an expected increase in the number of
power plants equipped with FGD technology, emissions released from this technology should be
included in an updated inventory and also in the projections. A key assumption, which could be highly
influential in future GHG projections, is the projected closure dates of the nuclear power plants. The
review team proposes that the effects of the closure of these nuclear plants on GHG emissions be
analysed in more detail.

99. Energy demand and emission projections are sensitive to changes in energy prices, as shown by
the increase of GHG emissions between 1999 and 2002 when more coal was used for energy production.
The review team recommends that the assumptions on low oil/gas pricesin projections be revised to
gauge the price effects on both projection scenarios.

100. The scenario “with additional measures’ presented in the NC3 was not modelled but estimated
using individual emission reductions from additional measures. A more comprehensive analysis of
additional measures including full-scope modelling, similar to the modelling used for the “with
measures’ scenario, could improve the quality of this scenario.

101.  Although the presentation of a‘without measures’ scenario is not mandatory, the review teamis
of the opinion that preparing such a scenario would help greatly in understanding the contribution of
different policies and measures implemented by the UK Government in previous years. In addition, even
though presenting projections of the indirect GHGs (carbon monoxide, nitrogen oxides and non-methane
volatile organic compounds, as well as sulphur oxides) is not mandatory, in light of the commendable
progress made by the UK in reducing emissions of these gases, it is recommended that they be included
in order to give an overall picture of emissions.

102. The NC3 describesin detail the key assumptions used for devel oping the projections (GDP,
energy prices, tax structure, population, vehicles, industrial production, etc.). However, the main
assumptions for the non-CO, GHGs were not always clear and could also be presented in tabular form,
e.g. projected development of livestock, land use, waste management, in the future. For clarity, the ‘with
measures and ‘with additional measures’ projection curves should be identified. In thetext, it would
aso be helpful to clearly distinguish between the base year and the reference year, and the base year used
as a starting point for the CO, emissions projection.

103.  When reporting on each policy and measure, it would be helpful to state clearly from what year it
is assumed that they are implemented. The emphasisis on estimating GHG emission abatement for
2010, but many policies and measures make a large contribution to abatement even earlier.

104. Thereview team believes that the models used for preparing projections are quite robust, but the
strengths and weaknesses of the model approach used in the projections of UK’s GHG emissions could
be discussed in more detail. This can help further develop the projection methodol ogy, and also support
any adjustment needed for the reporting guidelines.

105. GHG emissionsin the ‘with measures’ projection are dightly below the Kyoto target but in the
‘with additional measures' projection emissions they are well below the Kyoto target. Therefore, it
appearslikely that the UK will meet itsKyoto target. The low-carbon-economy strategy would make
the trends presented in the GHG emission projections sustainable and consistent with broader national
objectives. Coordination is an important component in preparing GHG emissions projections. It has
been exemplary, and should be supported even more in future efforts.
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V. VULNERABILITY ASSESSMENT, CLIMATE CHANGE IMPACTS
AND ADAPTATION MEASURES

106. The NC3 complies adequately with the reporting guidelines on vulnerability assessment, climate
change impacts and adaptation measures. Climate change is projected to have major impacts on the UK.
Therisk of flooding is expected to increase in many lowland areas due to more frequent river flooding
and more severe storm surges. Increased water demands and more droughts could aggravate the water
situation in many areas, particularly in the South East. Rare flora and fauna currently at the edge of their
natural geographic ranges might be lost due to their inability to migrate with a shifting climate. Increased
weather variability and flooding could affect UK businesses through impacts such as disruption in supply
of goods. In health and agriculture, the effects of climate change are expected to be mixed. Growing
seasons might lengthen due to warmer winters, but pest popul ations might increase due to more
conducive climates. In health, summer heart-related desths are expected to increase.

107. TheUK isaleader in climate modelling through the Hadley Centre and itsrolein the IPCC
Working Group 1 between 1990 and 2001. Over the past decade, considerable progress has also been
made on impacts and adaptation work. On climate modelling, the spatial scale of climate model

proj ections has been improved through downscaling techniques to make model outputs more useful for
impacts research. The UK Climate Impacts Programme (UK CIP) was set up by the government in 1997
to provide a coordinated framework for assessing impacts and adaptation strategies. UKCIP is advised
by a Steering Committee comprising representatives from relevant government departments, public
agencies, the private sector, and NGOs. A Science Advisory Panel oversees the scientific integrity of the
work. To date, several sectoral (such as biodiversity, health, water, marine environment) and regional
(such as Scotland, Wales, West Midlands, South East England) studies have been initiated as part of the
UKCIP. A key feature of these studiesis that they are led by the stakeholders, with the UKCIP providing
common frameworks and tools, as well as access to the relevant experts.

108. The NC3 does not discuss economic impacts of climate change but such studies were currently
under way. A methodology document for costing of impacts and adaptation options had recently been
produced. The NC3 does not discuss implications for the insurance sector. The review team was
informed that this was because of difficultiesin getting data from individual companies.

109. Ataninternational level, work under the Fast-track programme is ongoing to develop
quantitative estimates of climate change impacts worldwide. The UK is aso engaged in more in-depth
collaborative studies on climate change impacts in Indiaand China. The Department for International
Development (DFID) meanwhile is engaged in mainstreaming climate change considerationsin

devel opment planning.

110.  On adaptation, good progress has been made since the NC2. The government and the devolved
administrations aim to ensure a strategic response to adapt to climate change, while actively involving
the public and private sectors. Sectors that involve planning decisions of several decades for
infrastructure have been identified as current priority areas for adaptation (water resources, flood and
coastal defences and buildings). The adaptation responses documented in the NC3 for water resources
are largely related to water conservation, and it is not clear to what extent climate concerns are factored
into such “no regrets’ strategies. The 25-year water resource strategies and plans of the Environment
Agency and water companies are adjusted as knowledge of the implications of climate changeis
developed. Asknowledge evolves, the plans and strategies will indicate any potential future shortfall in
water resources, and the development of new resources will be recommended if necessary. Inflood and
coastal defences, work is ongoing to incorporate climate change and sea level rise projectionsin
Shoreline Management Plans, Coastal Management Plans, and River Catchment Flood Management
Plans. In Scotland, the Scottish Executive has conducted research to consider Potential Adaptation
Strategies for Climate Change in Scotland that includes flood and coastal protection, aswell asthe
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residential sector. However, currently only new building stock is considered. Adaptation concerns are
also being considered for agriculture and biodiversity conservation.

111.  The NC3 outlines efforts to educate farmers on potential climate change impacts, but it is not
clear how that might be achieved because farming decisions are more likely to be influenced by seasonal
variability. On conservation policies, there is an apparent conflict between site protection policies that
are geographically specific and climate change adaptation that would need to respond to large-scale
impacts on the distribution of species and habitats as climate changes. The review team was informed
that government agencies and experts are aware of this and are working to ensure the integrity of the
protected site network and developing policies which regard biodiversity as a component of larger
ecosystems operating across whole landscapes and seas.

VI. FINANCIAL RESOURCES AND TRANSFER OF TECHNOLOGY

112.  Thechapter on financial assistance and technology transfer is very comprehensive and generally
in compliance with the reporting guidelines. The NC3 reports UK contributions to the Global
Environment Facility and multilateral institutions (including the World Bank, the International Finance
Corporation, the Asian Devel opment Bank, the African Development Bank, the United Nations
Development Programme, the United Nations Environment Programme, UNFCCC and the World
Meteorological Organization). However “new and additional” financial resources as required under the
reporting guidelines are not explicitly identified. The review team was informed that it was difficult to
find an operational definition.

113. DFID hasoverall responsibility for advancing devel opment aspects of UK climate policy as well
as its commitments on financial assistance. It worksin close cooperation with other government
departments such as DEFRA, the Foreign and Commonwealth Office (FCO), the Department for
Transport (DfT) and the Department of Trade and Industry (DTI). The UK devel opment assistance
programme has increased between the NC2 and the NC3 and has continued to do so since the publication
of the NC3. According to the Development Assistance Committee (DAC) of the OECD there was a

40 per cent increase in UK devel opment assistance between 1999 and 2000, making it the fourth largest
donor to poor countries. Theinternational devel opment budget is set to continue to increase between
2000 and 2003 to £3.6 billion, representing about 0.33 per cent of GNP (but that is still below the

0.7 per cent Rio commitment). Contributions by the UK to multilateral institutions have declined from
£189 million in 1997-1998 to £167 million in 1999-2000.

114.  Other trends since the publication of NC2 include an evolution in thinking within the government
with regard to mainstreaming climate concerns within its devel opment planning and assistance activities.
A major project wasinitiated in 2001 in Chinathat focuses on incorporating climate concernsin the
agricultural sector. Enhancing the capacity of poor countries and poor people to cope with climate
change and climate variability is recognized by DFID as being central to the achievement of the
Millennium Development Goals. In 2000 the government conducted a study that concluded that roughly
30 per cent of all resources within its development portfolio were used in activities that contribute to
dealing with climate change, both on mitigation and adaptation. The table in the NC3 on reporting
bilateral contributions to various countries (annex C) does not provide figures for contribution to
adaptation or capacity-building activities. The review team was informed that this was because of
difficultiesin isolating such estimates, based upon available statistics on development assistance.

115.  Withregard to technology transfer, the UK participates mainly through its involvement in
multilateral activities, particularly through the EC, and the Climate Technology Initiative of IEA/OECD.
Domestic programmes include the UK Technology Partnership Initiative that provides know-how to
devel oping countries on a commercial basis, and the Climate Change Projects Office (CCPO) established
in 2001 to facilitate the UK’ s participation in JI/CDM projects. Details of policiesto encourage the role
of the private sector, as required by the reporting guidelines, are not provided in the NC3. It does not
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mention successes or failures, or give specific instances of technology transfer, as recommended by the
reporting guidelines. Such information is provided as part of the electronic version of the NC3.

VIl. RESEARCH AND SYSTEMATIC OBSERVATION

116. The NC3 has complied with the reporting guidelines on research and systematic observation
activities. The UK has a strong domestic programme on climate modelling and impacts research, and
also contributes to several international research, assessment and monitoring efforts. Climate research
and systematic observation are highly devolved activitiesin the UK and there are therefore no “ national
plans’ for climate research and observations. However, such activities are coordinated nationally
through the Global Environmental Change Committee chaired by DEFRA, which provides about

£12 million for climate research, observations and policy formulation. Other funding agenciesinclude
DTI, DFID, FCO, the Forestry Commission and national research councils.

117. TheHadley Centre of the UK Met Office has been a centre of excellence in climate modelling
since its establishment more than a decade ago. In particular, its modelling effort has been a major
contributor to IPCC Working Group 1. Highlights of important Hadley Centre work since NC2 include
climate model runs without the need for “flux adjustments” that had earlier cast some doubt on the
credibility of General Circulation Models projections. Thereis also promising ongoing research at the
Hadley Centre on backward mapping of atmospheric GHG concentrations that holds promise for
independent verifications of location-specific emissions. An independent scientific review conducted in
2000 concluded that it remained “ second to no other climate modelling centre worldwide”.

118. A morerecent development has been the establishment, in October 2000, of an interdisciplinary
centre for climate change research — the Tyndall Centre — by three of the research councils of the UK (the
Natural Environment Research Council, the Economic and Social Research Council, and the Engineering
and Physical Sciences Research Council). Established with a core funding support of £10 million over
five years by the three research councils, the Tyndall Centre seeks to break new ground in innovative
research on several themes connected with policy responses, including mitigation and adaptation. Itis
too early to assess the impact of the Tyndall Centre on the climate research or policy process, but it does
reflect an innovative institutional experiment by the UK to confront complex interdisciplinary issues that
face climate research and policy.

119. The UK aso makes large contributions to several international research, assessment and
monitoring efforts, including the World Climate Research Programme, the International
Geosphere-Biosphere Programme, the International Human Dimension Programme and the Global
Climate Observing System (GCOS). The UK GCOS report was submitted to the UNFCCC secretariat in
2001. With regard to capacity-building the FCO established the Climate Change Challenge Fund
(CCCF) in 1999 to facilitate research to help devel oping countries and countries with economiesin
transition move towards less-carbon-intensive growth. One area where the NC3 does not completely
follow the reporting guidelinesis that opportunities for and barriers to the free and open international
exchange of data and information are not discussed. The review team was informed, however, that a
number of initiatives are ongoing both within the UK and internationally to facilitate such data access.
Climate model data, for example, are made available to climate impacts researchers through the
University of East Anglia; the IPCC Data Distribution Centre facilitates access to IPCC scenarios; and
Natural Environment Research Council has seven designated data centres including the British
Atmospheric Data Centre that provide access to climate related data. At the international level, monthly
temperature and rainfall data are available from weather stations worldwide through an international
agreement, but many countries are reluctant to share daily or shorter-time-scale data that have
commercial value.

2 \www.defra.gov.uk/environment/climatechange/3nc
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VIIlI. EDUCATION, TRAINING AND PUBLIC AWARENESS

120.  The section on education, training and public awareness in the NC3 iswell prepared in
accordance with the reporting guidelines. The UK has put in place a diverse and innovative package of
measures to promote capacity-building on climate change at all levels. The target audience ranges from
primary and secondary level school children, to consumers, and the private and public sectors. Recent
devel opments include the establishment of the Sustainable Development Education Panel for England in
1998. The panel advises on gaps, opportunities, and priorities for action in providing sustainable

devel opment education and to highlight good practice. It has put forth a 10-year plan with various goals
for central and local government, schools, higher education, and the workplace. The revised Schools
National Curriculum for England and the curriculum for Wales, which came into effect in September
2000, provide many opportunities for education on climate change issues for children between the ages
of 5and 14. Thereisno statutory curriculum in Scotland. However, national guidelines for the

5-14 curriculum stress the importance of providing to pupils appropriate knowledge and understanding of
issues relating to weather and climate. It is, however, not clear to what extent such changesin
curriculum in the various devolved administrations are complemented by comparable investment in re-
training of teachers who would be responsible for implementing such changes in curriculum, or how such
new requirements might conflict with other competing requirements (such as information technology) for
teacher re-training.

121.  The government and devolved administrations place great emphasis on public awareness
campaigns as a means of changing consumer behaviour. These include the Energy Efficiency Campaign
conducted by the Energy Savings Trust that aims to create a long-term shift in consumers’ attitude to
energy efficiency. The approach is multi-pronged, and includes direct mail, advertising, hotline, energy
labelling, and national campaigns. A December 2001 evaluation found that two-thirds of consumers
recognize the Energy Efficiency Recommended label, reflecting the success of this campaign. The
review team felt that such campaigns could serve as amodel to other countries.

IX. CONCLUSIONS

122. The NC3 of the UK is comprehensive and consistent, covering al major sectors and GHG
emissions for the six gases. Key climate change policies and measures are reflected sufficiently and
concisely. Presentation of the information follows, for the most part, the reporting guidelines. Since the
NC2, the UK has made commendable progress in achieving a number of its stated objectivesin the NC2.

123. The most notable achievement was the sizeable reduction in GHG emissions of 12.8 per cent
between 1990 and 2000. In thisregard, the UK has succeeded remarkably in returning its GHG
emissions to their 1990 level. This objective was achieved and exceeded mainly as a result of the
policies and measures that were put in place for liberalizing the el ectricity market and also a shiftin
economic structure from heavy industries to light manufacturing and services as well as an aggressive
effort in reducing non-CO, GHGs in industry. In meeting this objective the UK has successfully been
able to decouple its economic growth from energy intensity and emissionsintensity. Notable decreases
were obtained for the three main GHGs, namely N,O (35 per cent), CH, (33 per cent) and CO,

(8 per cent).

124.  Notable progress was achieved with respect to climate change impacts and adaptation. There
was no discussion of thesein the NC1. The NC2 reported on the establishment of the UK Climate
Change Impacts Review Group and some early steps towards adaptation. The NC3 outlines key

devel opments that have advanced both integrated research and policy analysis on impacts and adaptation.

125.  In 2000, the government approved the comprehensive UK Climate Change Programme. This
programme identifies a series of strengthened measures to reduce, through domestic action, GHG
emissions in accordance with UK’ s commitments under the Kyoto Protocol and the EC burden-sharing
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agreement (a 12.5 per cent reduction in 2008-2012 compared to 1990). The programme signifies amore
focused approach to GHG mitigation and an increase in the use of economic and fiscal instruments for
pursuing environmental objectives. Important policies in meeting the reduction target include the
Domestic Emissions Trading Scheme, the Climate Change Levy and the Renewables Obligation.

126. The NC3 projections indicate that the UK islikely to meet its Kyoto target. However, to ensure
that GHG reductions are sustained, the government needs to vigorously pursue the measures outlined in
the *with additional measures’ scenario. Ensuring compatibility between the Climate Change Programme
and the Energy White Paper, is of particular importance for meeting the Kyoto target. The low-carbon
economy strategy currently being discussed in the UK would make the trendsin GHG emission
projections sustainable and consistent with broader national objectives. Should the Climate Change
Programme be implemented to its fullest potential, GHG mitigation under the programme may go
significantly beyond the Kyoto Protocol target in the direction of its domestic goal to reduce CO, by

20 per cent.

127.  Thereview team noted the high level of harmonization between industry, government and non-
government organizations in the commitment to tackle climate change, and also the increasing
harmonization of approaches to implementing measures. Thislevel of confidence has been accomplished
because the policy-making and review processes have become more transparent with more public
consultation. The systematic use of quantified targets and indicators to monitor progress in the Climate
Change Programme will help in ensuring commitment by all stakeholdersin meeting the UK's GHG
reduction objectives.

128.  Thereview team highly recommends regular monitoring of the success of individua policies and
measures in order to adjust the projections accordingly. The transport sector is amajor contributor to
GHG emission reduction in the ‘with additional measures' projections. It is recommended that the

proj ections data be revised using the modelling tool being developed by the Department for Transport, to
include assumptions presented in the 10 Y ear Plan regarding competition of various transport modes:
railway, air and road transport.

129.  According to the Development Assistance Committee of the OECD there was a 40 per cent
increase in UK development assistance between 1999 and 2000, making it the fourth largest donor to
developing countries. Theinternational development budget is set to continue to increase between 2000
and 2003 to about 0.33 per cent of GNP, higher than the OECD average of 0.22 per cent.

130. The UK has put in place adiverse and innovative spectrum of measures to promote
capacity-building on climate change at al levels.



