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Foreword

It is now widely recognised that climate-changing emissions need to fall now and fall fast. According to the
Committee on Climate Change we should be aiming for at least a 42 per cent reduction in greenhouse gas
emissions by 2020.

Local government has a vital role to play Fiendsofthé i veri ng
Earthds Get Secampaigsiswotkinguith la€aDcouncils and local people to make this
transformation.

For councils to play their full role in tackling climate change, every community in the country should now be
setting a target to cut carbon dioxide emissions by at least 40 per cent by 2020.

A few councils are already this ambitious, but most are not. Many councils may be skeptical whether such deep
cuts are possible.

This research shows that it is.

We commissioned respected consultants Carbon Descent to test the impact of six example green policies in
transport, housing and energy in three widely differing local authority areas i Tower Hamlets, Middleborough
and Hampshire.

In two of our target areas we found that the six policies could between them deliver a 40 per cent cut in carbon
by 2020, if they were deployed on a large enough scale and supported by central Government action. For
Tower Hamlets the target could be met if energy efficient lighting for businesses is added. We also found that
our policies could be economically feasible and bring substantial jobs benefits to the local areas.

The research showed that the best mix ofcarbon-c ut t i ng pol i cies varies widely fr
surprising I no two communities are the same. And this is exactly why councils should be in the driving seat on
their journey to cut emissions - central Government cannot prescribe what needs to happen everywhere.

But centr al Go v e r-raswernasaarsh shows: ieneeds notwolyt taenable local councils to
finance the large scale changes needed, it has also to drive change at the national level so that grid electricity
is less carbon-intensive and vehicles are cleaner.

Our methodology is openly published, and of course open to challenge. But the result is hugely encouraging.
With seven policies alone i supported by action at a national level i we can get to where we need to be in
2020.

There are of course other possible policies and we may need to draw on all of these beyond 2020. But we
know now how councils can get started on the journey to a low carbon economy. This research shows that the
end goal is within our reach.

Mo

Andy Atkins
Executive Director

Friends of the Earth
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Executive summary

Carbon Descent has been commissioned by Friends of the Earth to deliver evidence based scenarios for the
reduction of carbon dioxide emissions by 40% (relative to 2006 emissions) by 2020 across a representative
variety of local authorities and regions across England. The aim of this work is to show that it is credible for a
Local Authority to set itself this target and to establish what additional national measures would be required to
enable this level of emissions cuts. A detailed action plan that each LA could follow to achieve a 40% cut would
be a vast undertaking so this research is only intended to map out in broad terms how it might be done, using
three LAs of different types as illustrations. The reduction scenarios concentrate on three broad policy areas;
transport, energy and the domestic sector.

Reduction scenarios were modelled using Carbon D e s ¢ e n-hodss software tool, VantagePoint. Carbon
reduction scenarios have been modelled for the London Borough of Tower Hamlets, the unitary authority of
Middlesbrough and the county of Hampshire (excluding Southampton and Portsmouth). Carbon reduction
measures relating to the three sectors of housing, decentralised energy supply and transport have been
modelled as separate scenarios and then combined to form a scenario covering the whole energy system at
the local level. Large renewable energy installations are not included in the main scenarios as the CO, savings
they produce are not attributable at a local level under the current NI 186 regime, but indicative emissions
savings have been provided to illustrate the importance of local planning decisions in contributing to national
emissions reduction.

The modelling shows that it is possible for each area included in the study to reach the 40% reduction target by
2020. Significant measures are needed on the part of each authority across the three identified policy areas.
The modelling assumes a rapid rate of decarbonisation of the electricity grid to 2020 due to a renewable
contribution of 38% total electricity demand. This is due in part to the implementation of large-scale renewable;
without this decarbonisation of the grid the 40% targets would be much more difficult to reach, and therefore
the encouragement of large scale renewables in local authorities is important if the targets are to be reached.

In Middlesbrough together the six policy measures taken to the maximum extent as modelled in the
separate scenarios can deliver reductions significantly greater than 40%. By including measures to
reduce emissions from commercial premises, reductions exceeding 40% could be made elsewhere
too.
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Abbreviations/Terms of Reference

AECB Association of Environmentally Conscious Builders
BAU Business as usual

BERR (Department of) Business, Enterprise & Regulatory Reform
cal Commercial and Industrial

CH Community Heating

CHP Combined Heat and Power

CO, Carbon dioxide

DECC Department of Energy & Climate Change

DEFRA Department of Environment, Food & Rural Affairs
EHCS English House Condition Survey

ESCo Energy services company

FOE Friends of the Earth

GSHP Ground Source Heat Pumps

GWh Gigawatt hours

GWth Gigawatts thermal

ktpa Kilotonnes per annum

kWe Kilowatts electrical

kWh Kilowatt-hour

MLSOA Middle Layer Super Output Area

MWh Megawatti hour

MW, Mega Watts Thermal

NPV Net Present Value

PV Photovoltaic

RCEP Royal Commission on Environmental Pollution
Tpa Tonnes per annum

VP Carbon D e s ¢ esoftwérs tool VantagePoint
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1 Introduction

1.1 Background

Friends of the Earth are due to launch a campaign in June 2009 that focuses on the role of Local Authorities in

reducing carbon emissions. At a local level, the key part of the campaign is to ask Local Authorities, (LAS), to

commit to reductions of 40%(based on 2006 emissions) by 2020. This would be implemented by an action plan

whichsit s at the heart of the councilébés strategy @ahed cover
campaign will approach approximately 50 local authorities including the core cities, and a range of district,

county and unitary authorities under a spectrum of political control. A parallel national strand of the campaign

will press for additional powers, duties and resource streams for LAs to enable them to meet a 40% target.

1.2 Aims and objectives of the work

Carbon Descent has been commissioned by Friends of the Earth to deliver evidence based scenarios for the
reduction of carbon dioxide emissions by 40% (relative to 2006 emissions) by 2020 across a representative
variety of local authorities and regions across England. The aim of this work is to show that it is credible for a
Local Authority to set itself this target and to establish what additional national measures would be required to
enable this level of emissions cuts. A detailed action plan that each LA could follow to achieve a 40% cut would
be a vast undertaking so this research is only intended to map out in broad terms how it might be done, using
three LAs of different types as illustrations.

1.3 General Methodology

UsingCar bon De shouserstftivage taolnVantagePoint, carbon reduction scenarios have been modelled
for the London Borough of Tower Hamlets, the unitary authority of Middlesbrough and the county of Hampshire
(excluding Southampton and Portsmouth). The scenarios have been set up individually for each area with as
much locally specific data as possible. Where local data was unavailable, national data was scaled to the area
using an appropriate method such as land area, population or employment figures.

Carbon reduction measures relating to the three sectors of housing, decentralised energy supply and transport
have been modelled as separate scenarios and then combined to form a single scenario covering the whole
energy system at the local level. Large renewable energy installations are not included in the main scenarios as
the CO, savings they produce are not attributable at a local level under the current NI 186 regime, but
indicative emissions savings have been provided to illustrate the importance of local planning decisions in
contributing to national emissions reduction.

Scenarios are built from the bottom up, starting with exploiting the potential for the most cost effective
measures such as improving energy efficiency and transport mode-switching. Consideration is given to
technologies with strong government and public support such as domestic micro-generation. Economic and
carbon emissions results for each authority are given in this report, together with an explanation of the
methodological approach, details of the local context in each case and a brief comparison and interpretation of
the results.
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2 Methodology & Assumptions

2.1 Overall Methodology

The overall methodology used to develop carbon reduction scenarios for each LA is given in Figure 1. A more
detailed description of each stage is given in sections 2.2 including the common assumptions that have been
made for each local authority.

Defra Local and Regional

__» Establish energy and
Emissions estimates gY

carbon baseline

Code for Sustainable Homes Calculate business as

English House Condition Survey usual emissions

!

UK, Local and National targets _____,, Set interim years and
carbon targets to 2020

!

Grid Factor assumptions

Local resource studies

. U —
National resource studies Analyse resource
Maximum potentials for each Develop scenarios for

technology — housing, decentralised
energy and transport

!

Most realistic and cost effective Develop a combined
options scenario

Figure 1: Overall Methodology for Project
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2.2 Common Assumptions and Methodology

2.2.1 Emissions Baseline

For each LA the emissions baseline used in the modelling is derived from figures published by DEFRA for
2006". The data from Defra includes emissions accounted for under the EU Emissions Trading Scheme (ETS).
These emissions have been removed, as well as any emissions relating to motorways as these are not
included under NI 186.

2.2.2 Business as Usual (BAU) Emissions

BAU emissions up to 2020 have been calculated for each LA. These take into account the growth (or reduction)
in emissions if the LA continued to implement any plans they already have in place without further
consideration of their impact on climate change.

2.2.2.1 Residential emissions growth

e The projected annual growth in dwellings for each LA has been used to predict emissions growth from
new build dwellings

e It has been assumed that all new build up to 2016 will meet AECB silver standard for emissions of 22
kg/m? year (figure published in 2007, based on a semi detached dwelling of 80 m?). The total annual
new build emissions has then been calculated using the new build projections

e Trends in fitting double glazing have been taken from the English House Condition Survey 2006. Up to
2006, the proportion of housing stock with double glazing has been increasing at approximately 1.9%
per year. This trend has been assumed to apply to all LAs and has been taken into account in the
calculation of the business as usual emissions growth. At this rate of installation, double glazing
potential will be fully exploited by 2017 and all new build housing is assumed to be double glazed.

e Trends in the improvement of boiler efficiency have been taken from the English House Condition
Survey 2006. The survey shows that the proportion of houses with efficient boilers installed
(combination or condensing) has been increasing at approximately 1.7% per year while inefficient
boilers have been decreasing at the same rate. Efficiencies of 70% and 90% have been assigned to
the normal and efficient boilers respectively?.

¢ New build beyond 2016 has been assumed to be zero carbon (Building A Greener Future: Policy
Statement)

2.2.2.2 Commercial and industrial (C&l) emissions growth

It has been assumed that C&I emissions growth will follow population growth in each area. However, the
growth rate of C&I emissions is assumed to be half the projected population growth up to 2020 to take account
of the current economic climate and recession.

2.2.2.3 Transport emissions growth

Estimates from BERR® suggest that by 2020 there could be as many as 1.2 million electric vehicles and

350,000 hybrid electric vehicles on the road in the UK. Although this is a high range scenario, a fuller BERR

report4st ates that AThis scenario relies on the UK gover nme
in low carbon car use, manufacture and development, and that a mix of technologies will be developed to

a c hi e v &®ecenhanrsoncements of financial support and incentives for the development and roll-out of

electric cars in the years to come suggests that they could be on the path towards this high-end scenario and

! Defra Local and Regional CO, Emissions Estimates for 2005-2006
http://www.defra.gov.uk/environment/statistics/globatmos/galocalghg.htm

2 British Gas website; http://britishgas.boiler-systems.co.uk/british-gas-regular-boiler-efficiency-ratings/ and
http://britishgas.boiler-systems.co.uk/baxi-combi-boiler-efficiency-ratings/

8 http://www.berr.gov.uk/files/file48904.pdf

* http://www.berr.gov.uk/files/ile48653.pdf
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this level of take-up is not unrealistic. These figures have been scaled by population in each of the LAs
considered and used to estimate the number of litres of vehicle fuel that have been replaced by electric
vehicles.

2.2.3 Grid Factor

Improvements to the generation and supply of electricity to the borough have been taken into account by
adjusting the grid factor over time. The current grid factor is assumed to be 523 g/kWh dropping to 216 g/kWh
by 2020. The assumed grid mix and grid factor at 2020 is given in Table 1.

Generation type FOE indicative Supply Emissions Weighted
estimate [TWh]  proportion [g/kWh] emissions
[g/kWh]

Nuclear 27 7% 0 0
Renewables 150 38% 0 0
New Coal with CCS 37 9% 150 14
New Coal 0 0% 0 0
Existing Coal 30 8% 850 64
New CCGT 60 15% 350 53
Existing CCGT 10 3% 440 11
CHP 85 21% 350 75
Grand total 399 100% 216 g/kWh

Table 1: Grid mix at 2020

Note on attribution of CO2 emissions from CHP

CHP technology is a highly efficient means of power generation, resulting in significant CO2 savings, as heat
which would normally be wasted is captured and used. The CO2 savings achieved can be attributed to either
the electricity generated, or the heat, or divided between the two. For the purposes of this study, emissions of
350g/kWh were attributed to electricity generation i on a par with our estimate for emissions from new CCGT
plant. This attribution avoids any double counting in our modelling of emissions reductions achieved through
implementation CHP, and by attributing the savings to the heat sector, allows the model to emphasise the
significant impact on emissions that can be achieved through local action to implement CHP and district
heating.

2.2.4 Interim years and maximum potential for carbon reduction measures

For each LA interim targets were set for the key years 2013 and 2016 to demonstrate the rate of growth
required in each carbon reduction measure in order to achieve the overall target of 40% emissions cuts by
2020. The key years were chosen such that that each period was approximately the same length, four years
from 2009 to 2013, three years from 2013 to 2016 and four years from 2016 to 2020. For each measure, the
maximum potential for each period was set to ensure that the actions being suggested were realistic. For
example, the maximum number of lofts that can be insulated in an LA is limited by the number of buildings that
currently lack loft insulation.

2.2.5 Analyse resource

In each case the maximum potential for each carbon reduction measure was set using data specific to the local
authority where it was available. Where local data was not available, data from national studies have been used
and scaled according to the population of the LA. The detailed methodology for each LA in can be found in
chapters 3.3, 4.3, and 5.3.

2.2.6 Develop Scenarios

Scenarios have been developed for Hampshire, Tower Hamlets and Middlesbrough to determine the
effectiveness of FOEs suggested policy package which is made up of the following 6 policy measures.
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1. Housing - insulating lofts and cavity walls

2. Housing - retrofitting renewable energy

3. Energy - energy service companies (ESCos)
4. Energy - renewable energy planning policy
5. Transport - encourage low-carbon vehicles

6. Transport - planning to reduce car journeys

Six corresponding scenarios have been generated in VantagePoint to model the effect of each of the above
policy measures on carbon emissions in each of the three LAs as described below in sections 2.2.6.1 to 2.2.7.

2.2.6.1 Housing scenarios (policy measures 1 and 2)

The housing scenarios exploit technical potentials for energy efficiency measures and micro generation
technologies. Where available, local estimates of the total number of un-insulated lofts and cavity walls and
dwellings that could potentially have solid wall insulation have been used to limit the maximum savings that can
be achieved by each measure. If local estimates are not available, figures from the EHCS regional data tables
have been used and scaled by the total number of dwellings in the LA (taken from the Office for National
Statistics).

The potential for retrofitting renewable technologies on domestic dwellings has been estimated by determining
the maximum number of dwellings that could be fitted with each technology type. Solar energy potential is
based on the assumption that 25% of houses will have a suitably oriented (i.e. South facing) roof. Potential for
ground source heat pumps (GSHP) is based on the number of detached dwellings in each LA since it is
assumed that only detached dwellings would be appropriate due to the substantial land requirements. Solar
thermal and GSHP systems are incompatible with district heating schemes, so their use has been further
limited by scaling the number of suitable dwellings by the proportion within the local authority that cannot be
connected to district heating schemes.

2.2.6.2 Energy scenarios (policy measures 3 and 4)

Energy scenarios are based primarilyonthei nt r oducti on of community heating n
analysis suggests that community heating is unlikely to be financially viable without a heat density of 3000

KW/km?. Energy use data from BERR on an MLSOA level have been used to assess the proportion of the heat

demand that exceeds this threshold for each LA.

Local biomass resource

For all three local authorities the maximum biomass resource was estimated using figures from the UK biomass
strategy®, applied on a per capita basis. These figures were used as local estimates corresponding to the areas
in question were not available. The biomass strategy quotes available resource figures as ranges, and in these
calculations the mid point of the range has been used. The resources included in the calculation are sawmill
conversion products and arboricultural arisings, waste wood, cereal straw and anaerobic digestion. The total
national resource from these streams is 54,216 GWh. This figure, applied on a per capita basis, has been used
in the modelling to ensure that the biomass resource is not exceeded.

An additional estimate of the potential for ndbe'poa)t,mass was
Energy i The Changing Climate. The report estimates that the average rate of electricity available from cost-

effective resources of agricultural and forestry wastes and the landfill gas available through anaerobic digestion

to be 3.3 GW. Applying an average efficiency of 30% for electricity generation, this equates to 96,360 GWh of

° http://www.defra.gov.uk/environment/climatechange/uk/energy/renewablefuel/pdf/ukbiomassstrategy-0507.pdf
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biomass and biogas available nationally. The figure estimated in the RCEP report is considerably higher than
the figure from the biomass strategy. Table 2 gives the resource estimates from the Biomass Strategy and the
RCEP report.

Table 2: Biomass resource estimates

Area % of national Biomass strategy = RCEP estimate
population estimate [MWh] [MWh]
Middlesbrough 0.23% 123,846 220,117
Tower Hamlets 0.35% 190,422 338,446
Hampshire 2.11% 1,145,427 2,035,824

2.2.6.3 Transport scenarios (policy measures 5 and 6)

Transport scenarios consider a range of sustainable transport measures, all of which are focused on moving
away from the prevailing private car based transport system. Measures to reduce emissions from cars are the
only transport related measures that are considered in this work.

Transport research suggests that 40% of current car journeys could be immediately switched to non-car
means, a further 40% could be made without a car if transport options were improved, and the remaining 20%
of journeys require a car (known as the 40:40:20 rulee). This has been used as a general principle when
developing these scenarios taking into account that this is an optimistic estimate based on highly supportive
policies, a sympathetic public and long-term commitment. In all three models the modal shift figures apply to
car use only, not to transport as a whole.

A reduction in the carbon intensity of the current transport stock can come through increased efficiency in fossil
fuel powered cars or the introduction of electric and hybrid vehicles. The EU has a target to reduce new car
emissions to 95 gCO,/km by 2020 (7). The EU target includes electric vehicles, but as it is concerned with
exhaust emissions, electric vehicles are assumed to be emission-free. As described earlier in section 2.2.2.3,
there could be up to 1,550,000 electric vehicles on the road by 2020. Assuming that there will be approximately
26,000,000 conventional cars on the road this means that 6% of cars will be electric. Taking this figure into
account, the emissions of the conventional cars will need to be in the region of 100 gCO,/km in order for the
overall 95 gCO,/km target to be reached. The average car in the UK currently emits 158.2 gCO,/km (8)
meaning that if the target is to be achieved there will need to be a 37% improvement in car emissions in the
UK. The life-span of the average car in the UK is seven years, meaning that the vast majority of cars will be
replaced over the analysis period. To ensure that estimates remain conservative, the maximum improvement of
car efficiency used in any of the scenarios is 30%.

Emissions savings are also available through improvement in the efficiency of how the vehicles are driven,
referred to in this report as eco-driving. A maximum efficiency improvement of 10% due to eco-driving has been
applied over the three modelled areas.

2.2.7 Combined scenario

Once the impact of individual policy measures had been assessed a hew scenario combining the most
appropriate results from the initial scenarios was generated that demonstrates the most cost effective way for
each LA to meet the 40% target by 2020.

Technologies in the combined scenario were chosen on the basis of cost effective carbon savings. Insulation
and community heating represent the most economically attractive carbon saving options, and have been
installed to their maximum potential first.

® Car Sick, Solutions for our car-addicted culture, Lynn Sloman, (2006) Green Books
’ http://ec.europa.eu/environment/air/transport/co2/co2 home.htm

8 http://www.dft.gov.uk/pgr/statistics/datatablespublications/vehicles/licensing/vehiclelicensingstatistics2008
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Transport measures have also been pushed to their maximum potential, though the costs of these measures
are difficult to quantify they will certainly play a major role in a reduction strategy and have been included on
this basis.

Finally domestic renewables have been installed (partly because of the positive government and popular
perceptions of such technologies) to deliver the last of the required savings. Where the target reduction still has
not been met, commercial measures have also been included. The final mix of technologies ultimately depends
on the individual local authorities, their projected emissions growth and the estimated resources and technology
potentials.

2.2.8 A note on net present value

Net present value (NPV) has been used in this report to demonstrate the financial viability of each installed
technology over time. NPV takes into account the time value of money. It is calculated in the following way

Where tis the time in years, C(t) is the cash flow in year t, T is the year for which the NPV is being calculated
and d is the discount rate. For the purpose of this work the discount rate has been assumed to be 3%. If a
technology has a positive NPV, it contributes value and could be considered economically viable. In this
modelling, the NPVs have been calculated to 2030. This is to take better account the lifetime of the installed
technologies.

For Combined Heat and Power technologies, revenue from electricity sales is included in the calculation of
NPV although carbon savings from the electricity and heat generated by CHP are attributed to the heat sector.
A number of technologies have a deteriorating NPV between 2020 and 2030. This is a consequence of capital
reinvestment being required 1 for example, CHP systems installed in the next five years will need to have the
engine replaced during that decade.
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3 Hampshire

3.1 Emissions baseline

The emissions baseline used in the modelling is derived from figures published by DEFRA for 2006° using the
methodology outlined in section 2.2.1. The emissions for all local authorities in Hampshire except Portsmouth &
Southampton, were collated and are shown in Table 3. Portsmouth and Southampton have been excluded from
all modelling in Hampshire because they are large towns and their inclusion would have obscured the relatively
rural (in comparison to Tower Hamlets and Middlesbrough) nature of the rest of Hampshire.

Sector CO, emissions Gas use (ktpa) Electricity Use Other fuel use
(ktpa) (ktpa) (ktpa)

Transport 2,373 - - 2,373

Commercial & 3,105 612 1,884 609

Industrial

Domestic 3,312 1,695 1,363 253

LULUCF 0 - - -

Table 3: Baseline emissions

3.2 Business as usual growth

Emissions growth over the analysis period has been calculated for Hampshire based on population growth and
the calculated figures are shown in Table 4 together with the emissions reduction targets. The assumptions
used in the calculation of the business as usual (BAU) growth figures are as described in section 2.2.2. A
business as usual scenario was developed to estimate the effects of current trends and policies, particularly an
improvement in the grid factor and this is shown in Table 5. Residential emissions growth of 4,335 dwellings
per year for Hampshire to 2026 is reported in the South East Regional Spatial Strategy.

Emissions Growth
(without BAU

Target Year Savings due to

BAU measures

CO, Reduction
Target [to nearest

CO, Reduction
Target (not

measures) [ktpa] [ktpa] whole %] including BAU
saving) [ktpa]
2009 80 0 0% 0
2013 187 428 17% 1,666
2016 268 1,092 27% 2,634
2020 347 1,763 40% 3,895

Table 4: BAU emissions growth and reduction targets

Technology ~ Units 1 2009-2013 2013-2016 2016-2020

Double Glazing Domestic Dwellings 77,077 110,110 121,118
Grid factor improvement % 10.67 29.35 48.02
Replace road transport fuels with electricity | M litres 21.2 37.0 58.2

Table 5: BAU scenario

3.3 Scenario development

The choice of technology mix in the scenario is based primarily on cost effectiveness criteria with some of the
less cost effective technologies also being included where it is clear that there is public and political support.

° Defra Local and Regional CO, Emissions Estimates for 2005-6 - LAA indicator NI186 subset
www.defra.gov.uk/environment/statistics/globatmos/download/regionalrpt/local-regionalco2-nil86indicator.xls
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For example domestic micro-generation is less attractive financially, however the advent of Feed In Tariffs may
change the economics significantly in 2010. The most significant measures which can be deployed locally are
CHP, improvements to building fabric, biomass and changes in transport patterns. Domestic micro-generation
also makes a contribution. Micro-wind has been left out of the scenarios due to uncertainties regarding its
performance’?, though an assessment of micro-generation potential carried out by Element Energy™ estimated
that under a supportive policy environment there may be 113,000 domestic wind turbines installed across Great
Britain by 2020.

Although biomass CHP is a more expensive technology than biomass boilers which only generate heat, they
have been included in the scenario as they represent the most effective means of using biomass to reduce
carbon emissions, mainly due to the higher carbon intensity of electricity relative to gas.

3.3.1

The number of houses suitable for efficiency measures is derived by applying the proportions of housing stock
with unfilled cavity walls, un-insulated lofts and solid walls given in the EHCS regional data tables to the total
number of dwellings in Hampshire. This scenario models the installation of insulation in all suitable dwellings by
2020, increasing linearly across the analysis periods. Table 6 shows the measures implemented as part of the
scenario. The BAU measures are included in the table, shown in italics.

Scenario 1: Housing - Cavity wall and loft insulation

Technology 2009-2013 2013-2016 2016-2020
Cavity Wall Insulation Domestic Dwellings 74,157 129,775 203,932
Loft Insulation Domestic Dwellings 57,506 100,635 158,141
Double Glazing Domestic Dwellings 77,077 110,110 121,118
Grid factor improvement % 10.67 29.35 48.02
Replace road transport fuels with electricity | M litres 21.2 37.0 58.2
Table 6: Scenario 1
Technology Units 2013 2016 2020
Cavity Wall Insulation Domestic ktpa 81.1 141.0 219.6
Loft Insulation Domestic ktpa 18.9 32.8 51.1
Double Glazing Domestic Ktpa 42.1 59.9 65.8
Grid factor improvement Ktpa 354.3 976.6 | 1,604.2
Replace road transport fuels with electricity Ktpa 21.7 38.0 59.8
Total CO, saving ktpa 518 1,248 2,000
Target CO, saving ktpa 1,666 2,634 3,895
Table 7: Scenario 1 carbon savings
Technology Units 2013 2016 2020
Cavity Wall Insulation Domestic £k -3,206 -8,438 17,553
Loft Insulation Domestic £k -1,563 -5,288 -2,377
Double Glazing Domestic £k -231,072 | -259,077 | -255,623
Replace road transport fuels with electricity £k 17,770 45,383 84,521
Total NPV £k -218,071 -227,420 -155,926

Table 8: Scenario 1 NPV by technology

It should be noted that by far the most significant portion of carbon savings is attributed to the improvement in
the grid factor, with cavity wall insulation a distant second.

10 Warwick wind trials T Final report, 2009.
http://www.warwickwindtrials.org.uk/resources/Warwick+Wind+Trials+Final+Report+.pdf

11 The growth potential for Microgeneration in England, Wales and Scotland, Element Energy, 2008.
http://www.berr.gov.uk/files/file46003.pdf
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3.3.2 Scenario 2: Housing - Cavity, loft, solid wall, double glazing and renewable generation

Housing scenario 2 models the installation of the maximum capacity of the following technologies over the full
analysis period.

e Cavity wall insulation
e Loftinsulation

e Double glazing

e Solid wall insulation

Additionally, the following micro-generation technologies make a significant contribution.

e Domestic solar PV (60% of maximum potential)
e Domestic solar thermal (33% of maximum potential)
e Ground Source Heat Pumps (25% of maximum potential)

Table 9 gives the details of the scenario, and Table 10 and Table 11 give the results of the model.

Technology " Units 2013 2016 2020

PV Domestic Dwellings 30,645 | 53,628 | 84,275
Solar Thermal Domestic Dwellings 22,000 | 39,000 62,000
Ground Source Heat Pump Domestic Dwellings 12,496 | 21,868 | 34,364
Cavity Wall Insulation Domestic Dwellings 74,157 | 129,775 | 203,932
Loft Insulation Domestic Dwellings 57,506 | 100,635 | 158,141
Double Glazing Domestic Dwellings 77,077 | 110,110 | 121,118
Solid Wall Insulation Domestic Dwellings 59,748 | 104,560 | 164,308
Grid factor improvement % 10.67 29.35 48.02
Replace road transport fuels with electricity M litres 21.16 37.04 58.20

Table 9: Scenario 2

Technology Units 2013 2016 2020

PV Domestic ktpa 27.9 49.9 81.1
Solar Thermal Domestic ktpa 8.9 15.6 24.6
Ground Source Heat Pump Domestic ktpa 16.4 28.1 43.2
Cavity Wall Insulation Domestic ktpa 81.1 141.0 219.6
Loft Insulation Domestic ktpa 18.9 32.8 51.1
Double Glazing Domestic ktpa 42.1 59.9 65.8
Solid Wall Insulation Domestic ktpa 98.0 170.4 265.4
Grid factor improvement ktpa 354.3 976.6 | 1,604.2
Replace road transport fuels with electricity ktpa 21.7 38.0 59.8
Total CO, saving ktpa 685.6 | 1,540.5 | 2,457.9
Target CO, saving ktpa 1,665.5 | 2,633.7 | 3,895.4

Table 10: Scenario 2 carbon savings

© Carbon Descent 2009 10



Pathways to 40% Carbon Reductions: Modelling report

Technology

PV Domestic £k -45,462 -181,509 -320,948
Solar Thermal Domestic £k -19,164 -78,134 -153,933
Ground Source Heat Pump Domestic £k -22,056 -90,551 -181,474
Cavity Wall Insulation Domestic £k -3,206 -8,438 17,553
Loft Insulation Domestic £k -1,563 -5,288 -2,377
Double Glazing Domestic £k -231,072 -259,077 -255,623
Solid Wall Insulation Domestic £k -29,355 -113,829 -180,179
Replace road transport fuels with £k 17,770 45,383 84,521
electricity

Total NPV £k -334,108 -691,443 -992,460

Table 11: Scenario 2 NPV by technology

3.3.3 Scenario 3: Energy 1 gas fired CHP

The energy scenarios concentrate on the installation of gas fired CHP plant that would be used in conjunction
with district heating schemes and could result from? the implementation of Energy Services companies
(ESCos) within the borough. ESCos would be set up to run CHP schemes and mid-sized renewable

installations. Since the electricity generated from CHP is not attributable to Hampshire under NI 186, the

electricity generated using CHP has not been considered in our scenarios. Only the heat from CHP contributes
to the CO, emissions reductions in the results, and all emissions savings are attributed to the heat component.

The potential for Community Heating (CH) in Hampshire is limited by the relatively rural nature of much of the
county. Using 3,000 kw/km? as the minimum heat density, MLSOA gas consumption data was used to
ML SOA a
thermal demand is in regions where CH is economically viable. The roll out of the community heating sees 15
MW, of CHP installed by 2013, increasing to 125 MW, by 2016 and 150 MW, by 2020. Table 12 gives details

estimate the heat

of the scenario 3, and Table 13 and Figure show the CO, reduction results.

density

of

each

rea i

n

Technology Units 2013 2016 2020

Heat from Large Gas CHP MWe 10 75 115

Heat from Gas CHP in Buildings MWe 15 50 50

Double Glazing Domestic Dwellings 77077 110110 121118

Grid factor improvement % 10.67 29.35 48.02
Replace road transport fuels with electricity M litres 21.2 37.0 58.2

Table 12: Scenario 3
Technology Units 2013 2016 2020
Heat from Large Gas CHP ktpa 18.2 134.7 205.3
Heat from Gas CHP in Buildings ktpa 37.6 124.1 124.1
Double Glazing Domestic ktpa 42.1 59.9 65.8
Grid factor improvement ktpa 354.3 976.6 | 1,604.2
Replace road transport fuels with electricity ktpa 21.7 38.0 59.8
Total CO,saving ktpa 473.9 | 1,333.3 | 2,059.0
Target CO, saving ktpa 1,665.5 | 2,633.7 | 3,895.2
Table 13: Scenario 3 carbon savings
© Carbon Descent 2009 11
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Figure 2. Scenario 3 CO, emission reduction by technology

Technology 2009-2013 2013-2016 2016-2020 2021-2030
Heat from Large Gas CHP £k -5,146 -15,435 -105,038 -127,045
Heat from Gas CHP in Buildings £k -1,759 -623 7,816 59,059
Double Glazing Domestic £k -231,072 -259,077 -255,623 -195,582
Replace road transport fuels with electricity | £k 17,770 45,383 84,521 103,160
Total NPV -220,207 -229,752 -268,324 -160,408
Table 14: Scenario 3 NPV by technology
3.3.4 Scenario 4: Energy i gas fired CHP and biomass

Scenario 4 also incorporates biomass CHP. In this scenario, in addition to the gas fired CHP which features in
Energy scenario 1, there is also 3, 6 and 9 MW, of biomass CHP by 2013, 2016 and 2020 respectively. It

should be noted that as efficiency measures are installed the heating demand will decrease (this has been
taken into account in the model).

Energy crops have been excluded as biomass resources. Using figures for the South Hampshire area (and
AWoodfuel: a
supply of wood fuel products from within the study area is estimated at 129,000 tonnes or 446GWh of energy
from various sources including sustainable forestry yields, sawmill waste, tree surgery arisings, and waste
wood. If this resource was used to displace existing natural gas, a total carbon saving of approximately 90716

land within 10 km) f r o m

tonnes per year would be made'*.However the report recommends that this value is unlikely to represent the

t he

repor:t

t thecthreoréticalaraxinsumn u d y

12 Assuming equal plant efficiencies and emissions factors of 0.206 kg/kwh and 0.0025 kg/kwh for natural gas
and biomass respectively. The emissions factor for biomass is applied to take account of associated emissions,

such as transport.
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Pathways to 40% Carbon Reductions: Modelling report
realistic market size due to competing markets and financial constraints. The report recommends that a more
realistic figure is 250 GWh per year. This study excludes the urban areas of Portsmouth and Hampton. It is
likely that these areas would consume a large quantity of the locally available biomass due to their population.
The available biomass resource was calculated as approximately 1,145,427 MWHGWh using the method
outlined in Section 2.2.6.2. The 9 MW of biomass CHP installed in the final period consumes approximately
197,100 MWh of biomass, well below the resource limit for Hampshire identified locally, or calculated on a per
capita basis of national resource.

Technology 2013 2016 \ 2020

CHP Biomass MWe 3 6 9
Heat from Large Gas CHP MWe 10 75 115
Heat from Gas CHP in Buildings MWe 15 50 50
Double Glazing Domestic Dwellings 77,077 | 110,110 | 121,118
Grid factor improvement % 10.67 29.35 48.02
Replace road transport fuels with electricity M litres 21.2 37.0 58.2

Table 15: Scenario 4

Technology Units 2013

CHP Biomass ktpa 8.8 17.6 26.3
Heat from Large Gas CHP ktpa 18.2 134.7 205.3
Heat from Gas CHP in Buildings ktpa 37.6 124.1 124.1
Double Glazing Domestic ktpa 42.1 59.9 65.8
Grid factor improvement ktpa 354.3 976.6 1,604.2
Replace road transport fuels with electricity ktpa 21.7 38.0 59.8
Total CO, saving ktpa 482.8 1,350.9 2,085.4
Target CO, saving ktpa 1,665.5 2,633.7 3,895.2

Table 16: Scenario 4 carbon savings
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Figure 3: Scenario 4 carbon savings

Technology Units | 2013

CHP Biomass £k -14,214 -22,946 -27,378 -12,011
Heat from Large Gas CHP £k -5,146 -15,435 -105,038 -127,045
Heat from Gas CHP in Buildings £k -1,759 -623 7,816 59,059
Double Glazing Domestic £k -231,072 -259,077 -255,623 -195,582
Replace road transport fuels with electricity £k 17,770 45,383 84,521 103,160
Total NPV £k -234,421 -252,698 -295,702 -172,419

3.3.5 Scenario 5: Transport

Table 17: Scenario 4 NPV

The transport scenario focuses on the encouragement of low carbon vehicles and the reduction of car journeys
in Hampshire. The 40:40:20 rule has been applied as discussed in section 2.2.6.3 but for Hampshire, we have
estimated that a realistic yet challenging target of 30% reduction in the total number of car kilometres travelled
with 15% being replaced by walking and cycling (representing short journeys of up to 5 miles) and 15% moving

from car to public transport.

Total distance travelled in Hampshire was calculated by starting with the CO, emissions figures for transport
then using the proportional share of journeys made by car and the average emissions per km of the car fleet to
calculate total distance. The result of this calculation shows that the total number of car kilometres travelled in

© Carbon Descent 2009
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Hampshire is 8.2 billion km. Applying a reduction of 30% to the total distance travelled as a result of the modal
shifts to active and public transport, means that the total distance travelled by car could be reduced by a
maximum of 2.46 billion km. Southampton and Portsmouth are excluded in all these calculations.

Low carbon vehicles are modelled as described in section 2.2.6.3 and eco-driving techniques have been
included as a measure for reducing fuel use. The scenario, carbon reductions achieved by the scenario and
NPV by technology are given in Table 18, Table 19 and Table 20. Figure and Figure show graphically the
carbon savings and NPV by technology. Double glazing and grid factor improvement are included in each of
these tables because they are part of the BAU emissions and are effective in all scenarios even though they
are not related to transport.

Technology Units 2013 2016 2020
Demand reduction through eco-driving techniques -transport | %

fuel 4 6 10
Road transport efficiency improvements i petrol/diesel cars % 11 19 30
Replace road transport fuels with electricity 000's litres 21,164 | 37,036 58,200
Reduction in car km i including switch to walking / cycling 1000 km 338,181 | 591,818 | 930,000
Modal shift car to public transport 1000 km 338,181 | 591,808 | 930,000
Double Glazing Domestic Dwellings 77,077 | 110,110 | 121,118
Grid factor improvement % 10.67 29.35 48.02

Table 18: Scenario 5

Technology i 2013 2016

Demand reduction through eco-driving techniques - ktpa

transport fuel 93.2 136.5 214.9
Road transport efficiency improvements i petrol/diesel cars | ktpa 256.2 429.4 645.2
Replace road transport fuels with electricity ktpa 21.7 38.0 59.8
Reduction in car km i including switch to walking / cycling ktpa 62.2 108.8 171.0
Modal shift car to public transport ktpa 35.5 62.1 97.5
Double Glazing Domestic ktpa 42.1 59.9 65.8
Grid factor improvement ktpa 354.3 976.6 | 1,604.2
Total CO, saving ktpa 865.1 | 1,811.3 | 2,858.4
Target CO, saving ktpa | 1,665.5 | 2,633.7 | 3,895.2

Table 19: Scenario 5 carbon savings

© Carbon Descent 2009 15



Pathways to 40% Carbon Reductions: Modelling report

3000.0
2500.0
= Grid improvement
# Double Glazing - Domestic
2000.0
® Modal shift car to public transport
™
£
= ® Reduction in car km —including
o 1500.0 : : 3
£ switch to walking / cycling
g
o .
o m Replaceroad transport fuels with
electricity
1000.0 o
H Road transport efficiency
improvements — petrol/diesel cars
B Demand reduction through eco-
driving techniques - transport
500.0 - el
0.0 -
2008-2013 2013-2016 2016-2020

Figure 4: Scenario 5 CO, savings by technology

Technology Units 2013

Demand reduction through eco-driving techniques - transport | £k

fuel 7 33 145 496
Road transport efficiency improvements £k 18 110 482 1582
Replace road transport fuels with electricity £k 17,770 45,383 84,521 | 103,160
Reduction in car km i including switch to walking / cycling £k 0 0 0 0
Modal shift car to public transport £k 4 28 128 432
Double Glazing Domestic £k -231,072 | -259,077 | -255,623 | -195,582
Total NPV £k -213,273 | -213,523 | -170,347 -89,912
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Table 20: Scenario 5 NPV results by technology
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Figure 5: Scenario 5 NPV results by technology

3.3.6 Combined scenario

In order to achieve a 40% carbon reduction by 2020, a combination of the above scenarios has been used and
is given below in Table 21. The combined scenario is a combination of Scenarios 2, 4 and 5. Table 22 and
Figure show the carbon savings results. Table 23 and Figure give the results of the NPV calculations. BAU
measures are shown in italics in the tables.
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Technology 2016 2020
CHP Biomass MWe 3 6 9
Heat from Large Gas CHP MWe 10 75 115
Heat from Gas CHP in Buildings MWe 15 50 50
PV Domestic Dwellings 30,645 | 53,628 | 84,275
Solar Thermal Domestic Dwellings 22,000 | 39,000 | 62,000
Ground Source Heat Pump Domestic Dwellings 12,496 | 21,868 | 34,364
Cavity Wall Insulation Domestic Dwellings 74,157 | 129,775 | 203,932
Loft Insulation Domestic Dwellings 57,506 | 100,635 | 158,141
Double Glazing Domestic Dwellings 77,077 | 110,110 | 121,118
Solid Wall Insulation Domestic Dwellings 59,748 | 104,560 | 164,308
Improvement in grid factor % 10.67 29.35 48.02
Demand reduction through eco-driving techniques - transport %

fuel 4 6 10
Road transport efficiency improvements % 11 19 30
Replace road transport fuels with electricity 000's litres 21,164 | 37,036 | 58,200
Reduction in car km i including switch to walking / cycling 1000 km 338,181 | 591,818 | 930,000
Modal shift car to public transport 1000 km 338,181 | 591,818 | 930,000

Table 21: Scenario 6 - Combined scenarios

Technology Units 2013 2016 2020
CHP Biomass ktpa 8.8 17.6 26.3
Heat from Large Gas CHP ktpa 18.2 134.7 205.3
Heat from Gas CHP in Buildings ktpa 37.6 124.1 124.1
PV Domestic ktpa 27.9 49.9 81.1
Solar Thermal Domestic ktpa 8.9 15.6 24.6
Ground Source Heat Pump Domestic ktpa 16.4 28.1 43.2
Cavity Wall Insulation Domestic ktpa 81.1 141.0 219.6
Loft Insulation Domestic ktpa 18.9 32.8 51.1
Double Glazing Domestic ktpa 42.1 59.9 65.8
Solid Wall Insulation Domestic ktpa 98.0 170.4 265.4
Improvement in grid factor ktpa 354.3 976.6 | 1,604.2
Demand reduction through eco-driving techniques - ktpa

transport fuel 93.2 136.5 214.9
Road transport efficiency improvements ktpa 256.2 429.4 645.2
Replace road transport fuels with electricity ktpa 21.7 38.0 59.8
Reduction in car km i including switch to walking / cycling ktpa 62.2 108.8 171.0
Modal shift car to public transport ktpa 35.5 62.1 97.5
Total CO,saving ktpa | 1,180.9 | 2,525.4 | 3,899.1
Target CO, saving ktpa | 1,665.5 | 2,633.7 | 3,895.2

Table 22: Scenario 6 carbon savings
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Figure 6: Scenario 6 carbon savings by technology
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