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Executive Summary
This report has been prepared by Camco for Derby City Council (DCC) Amber Valley Borough
Council (AVBC), South Derbyshire District Council (SDDC) and Erewash Borough Council
(EBC).
The Derby Housing Market Area (HMA) is made up of DCC, AVBC and SDDC. EBC, although
located in the County of Derbyshire, is within the Nottingham Core Housing Market Area. The
four councils together with Derbyshire County Council have appointed Camco to undertake the
Cleaner, Greener Energy Study, with the following three aims (resulting in three separate
reports):
•

Prepare an ‘evidence base’ for the partner authorities’ Local Development Frameworks,
establishing the potential for the decentralised and renewable or low-carbon sources of energy
and recommending carbon standards for future development

•

Prepare recommendations on key carbon reduction opportunities (responding to the NI 186
performance targets), including analysis of options for the delivery of renewable energy
generation.

•

Providing guidance on sustainable construction issues (for Development Control officers and the
developer community)

This report focuses on the second of the aims, i.e. advising on local NI 186 strategy.
The purpose of the report is to assess and identify national and any additional local data sets
that could help each local authority develop a better understanding of the carbon implications of
all three sectors covered by NI186 – business, residential and transport. The assessment
provides actual study area and individual local authority based data and develops a strategy,
including a portfolio of realistic/achievable projects informed by current policy developments and
funding sources, to capture the opportunities that support the transition towards a low carbon
economy.
The report principally focuses on Derby, building upon its existing carbon planning and delivery
activity. This enables a greater focus on possible carbon reduction actions than a wider review
of all of the authorities within the study area would have allowed. The intention is, however, for
each of the other authorities to take the conclusions from the study to inform their strategic
plans, where relevant.
It is essential to firstly understand current and future energy consumption and carbon emissions
of each of the Local Authorities within the study area. The analysis shows that energy
consumption is dominated by heat whereas CO2 emissions are more evenly split between heat,
power and transport. Not surprisingly, Derby City is the highest consuming authority in the
study area, reflecting the high density of commercial and industrial activities as well as large
number of dwellings. Energy consumption has been mapped across the Study Area.
We then go on to look at the potential emission reduction within the framework created by the
government’s Low Carbon Transition Plan. By 2020 the greatest savings will come from the
power and heavy industry sectors, followed by transport, homes and communities, workplaces
and jobs then farming, land and waste.
Homes and communities are intended to see the greatest relative reduction of 29%, primarily
through energy efficiency measures and to a lesser extent, the Renewable Heat Incentive.
Reductions in the power and heavy industry sector (22%) are to be brought about through the
EU Emissions Trading Scheme, whilst transport emissions are to be reduced by 14% primarily
through a mixture of policies controlling new vehicles and new transport fuels. Workplace
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emissions are intended to be tackled through the Carbon Reduction Commitment, the
Renewable Heat Incentive and climate change agreements for large businesses.
The report describes the opportunities for local authorities to support these reductions within
each sector. A variety of interventions have been described, ranging from advice provision and
leadership by example, through to the provision of funding, the establishment of infrastructure,
the development of planning policies and the establishment of wide-ranging delivery
programmes. Together, they provide a high level strategy for further development and
exploration in the pursuit of reducing per capita CO2 emissions within the Study Area.
More specific advice is then provided on the issues, opportunities, risks and options for the
development of wind and Combined Heat and Power (CHP) projects by Derby City Council, as
an example of what could potentially be done by each of the authorities.
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1

Introduction

1.1

Background

This report has been prepared by Camco for Derby City Council (DCC) Amber Valley Borough
Council (AVBC), South Derbyshire District Council (SDDC) and Erewash Borough Council
(EBC).
The Derby Housing Market Area (HMA) is made up of DCC, AVBC and SDDC. EBC, although
located in the County of Derbyshire, is within the Nottingham Core Housing Market Area. The
four councils together with Derbyshire County Council have appointed Camco to undertake the
Cleaner, Greener Energy Study, with the following three aims (resulting in three separate
reports:
•

Prepare an ‘evidence base’ for the partner authorities’ Local Development Frameworks,
establishing the potential for the decentralised and renewable or low-carbon sources of energy
and recommending carbon standards for future development

•

Prepare recommendations on key carbon reduction opportunities (responding to the NI 186
performance targets), including analysis of options for the delivery of renewable energy
generation. This work has a particular focus on Derby City.

•

Providing guidance on sustainable construction issues (for Development Control officers and the
developer community)

This report focuses on the second of the aims, i.e. advising on local NI 186 strategy. The focus
is principally Derby, building upon its existing carbon planning and delivery activity. This
enables a greater focus on possible carbon reduction actions than a wider review of all of the
authorities within the study area would have allowed. The intention is, however, for each of the
other authorities to take the conclusions from the study to inform their strategic plans, where
relevant.
To summarise, there are two main legislative carbon reduction drivers for the UK: the UK’s
Kyoto Protocol obligations which include a reduction of its greenhouse gas emissions by 12.5%
by 2012 and the UK’s GHG reduction legislation (Climate Change Act 2008) which has been
implemented to achieve 80% reduction in GHG emissions by 2050. As part of the DEFRA-led
local government performance framework, one hundred and ninety-eight national indicators (NI)
have been established against which local government will need to report its performance. A
key focus of the national indicators is to tackle climate change and waste issues to protect the
natural environment, thereby helping to reduce the UK’s emissions.
In particular, NI 186: per capita CO2 emissions in the LA area: “provide vision and leadership to
local communities by raising awareness and to influence behaviour change. In addition,
through their powers and responsibilities (housing, planning, local transport and powers to
promote well-being) and by working with their Local Strategic Partnership, LAs can have
significant influence over emissions in their local areas”1
Furthermore, development of projects and programmes in support of NI 186 can also lead to the
reduction of the council’s own emissions as measured under NI 185. By demonstrating good
practice in planning, regulating, campaigning and influencing, LAs can make significant impact
on reducing emissions from residents, businesses and transport within their community
boundaries. This in turn needs to translate into target setting and monitoring to influence low
carbon behaviour change.

1

http://www.defra.gov.uk/environment/localgovindicators/ni186.htm
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Over the last 18 months Derby City Council has carried out a number of specific feasibility
studies looking into the applicability of several renewable technologies within and around the
city. To date this has involved:
1. working with Partnership for Renewables on wind energy;
2. the production of a feasibility study for a city-centre CHP scheme;
3. the imminent development of a hydro plant on the river Derwent immediately behind the
Council House.
It is understood that the Council intends to develop the hydro project on its own by drawing on
Prudential borrowing, however the road map for the other two projects is less clear.

1.2

The purpose of this report

Going beyond the data collection methodology adopted by DEFRA to inform National Indicator
186, the purpose of this report is to assess and identify any additional local data sets that could
help each local authority develop a better understanding of the carbon implications of all three
sectors covered by NI186 – business, residential and transport. The assessment provides
actual study area and individual local authority based data and methodologies for keeping this
data up to date.
The study develops a strategy, including a portfolio of realistic/achievable projects informed by
current policy developments and funding sources, to capture the opportunities that exist to
enable Derby and its partners to develop a low carbon economy focusing predominantly on the
following hierarchy of carbon support measures:
1. using less energy
2. using energy more efficiently
3. using energy from renewable sources
4. sourcing and generating the remainder in a less damaging way.
The strategy addresses the three main sectors identified in NI186: local businesses, domestic
and transport.
The report also identifies the various options open to Derby City Council in making the most of
the opportunities that renewable technology could present within the city. The project Steering
Group agreed that this should primarily focus on large scale wind but could also consider other
technologies that have been identified in the LDF ‘evidence base’ part of the study (see Report
1).
The report :
1. Identifies the various options that are currently available to the council to produce its own
electricity;
2. Critically appraises each option against potential financial returns, legal constraints and
overall risk to the council;
3. Recommends the preferred option that would meet the Council’s specific requirements.

Cleaner Greener Energy Study: Report 2 - Preparing for NI186 & Options for Local Authority power generation

7

The report also identifies some future opportunities that may arise from the Government’s
Renewable Energy Strategy.

1.3

Context and relevance

1.3.1 Salient financial/economic issues
•

The Renewable Energy Strategy outlines that financial support for renewable electricity and heat
worth around £30 billion between now and 2020 will be provided through the following initiatives:

•

The Renewable Obligation (RO), for large-scale renewable generation, will be extended beyond
its current date of 2027 until 2037 for new projects. A mechanism to limit the period of RO support
per project to twenty years will be introduced. The maximum obligation level of 20% will be
removed to allow the renewable electricity market to grow as much as possible between now and
2030. Under RO banding, different technologies now receive different numbers of Renewable
Obligation Certificates (ROCs) per Megawatt hour (MWh) generated. There are proposals to
increase the headroom from 8% currently to 10% by 2014-15, as well as proposals for a ROC
floor price as an alternative way to address a crash in the ROC price if the headroom level is
exceeded. The Government is consulting this summer on whether to introduce such a revenue
stabilisation mechanism for the RO which would most likely take the form of a ‘contract for
difference’ scheme. Investigations are being made into setting up power purchase agreements
(PPAs) directly with generators for a percentage of the electricity volumes consumed by the public
sector. Small-scale renewable electricity installations are still eligible for support under the RO –
microgeneration is now entitled to double the previous support level (2 ROCs/MWh).
Controversially, there are proposals to open the RO to renewable energy generators outside the
2
UK .

•

The Renewable Transport Fuel Obligation (RTFO), which ensures that transport fuels contain a
percentage of biofuels, will be amended or replaced to take into account the higher renewable
GHG reduction requirements of the Renewable Energy Directive (each EU member state has a
mandatory 10% renewable transport target) and the Fuel Quality Directive (fuel suppliers are
obliged to deliver a 6% reduction in lifecycle GHG emissions of petrol and diesel by 2020). Whilst
this is not directly related to electricity generation, higher RTFO targets would also result in
increased competition for various types of biomass.

•

‘Clean energy cash-back’ schemes which include the Renewable Heat Incentive (RHI) and Feedin-tariffs (FITs) which were introduced in the 2008 Energy Act to support distributed renewable
energy. Access to FITs for eligible technologies will be used right up to the 5MW limit to support
micro- and small-scale renewable electricity projects. A report by Element Energy (2009)
suggests that there is a large technical potential of sub-5MW renewable electricity in the UK.
There is a consultation at the end of 2009 on the design and implementation for both the RHI and
FITs. Eligible renewable installations completed between 15th July 2009 and the respective dates
the RHI and FITs become operational will be allowed to benefit from the new support schemes.

•

With regards to biomass, planting schemes under the Energy Crops Scheme have been increased
to 50% of establishment costs in England from 2010, subject to approval from the European
Commission. There will be a £1.5 million three-year research project to examine the feasibility of
Short Rotation Forestry as a viable renewable energy source within England. In Budget 2009, an
additional £10 million was announced for anaerobic digestion and in-vessel composting.

1.3.2 LA financial / trading issues
The development of the prudential framework for capital investment by local government is a
new system largely based on self regulation by LAs, enabling them to take greater control of
their capital investments in the fixed assets crucial to delivering their local public services. The
main criteria of an LA’s own judgement on the viability of capital investment decisions are that:
2

as reported in an ENDS report 414, p42
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1. capital expenditure plans must be affordable,
2. all external borrowing and other long term liabilities are within prudent and sustainable
levels, and,
3. treasury management decisions are taken in accordance with professional good practice.
Particular issues around prudential borrowing include the following:
Prudential borrowing is not a procurement in itself (it is sometimes referred to as an alternative
procurement method to PFI / PPP); instead prudential borrowing is simply a source of finance.
Prudential borrowings can be used in conjunction with conventional, PPP or PFI based
procurements.
•

Appraising the potential merits of new capital investment - choice of discount rate: Adoption of
revenue or capital approach for option appraisal for individual projects?

•

Use of weighted average or the marginal cost of capital for net present value calculations.
According to the CIPFA Prudential Code - guidance notes for practitioners, local authorities mostly
use the weighted average cost of capital because of the holistic funding approach of LAs, i.e. the
borrowing used to fund a particular project does not have a distinct identity, meaning that the new
investment and its funding are usually not separately identifiable.

•

The appropriate choice of a discount rate is even more problematic, if a local authority has
commercial subsidiary undertakings. In such a case, the discount rate should reflect the cost of
capital to that organisation rather than to the LA that controls it.

The Government, in partnership with Salix Finance and the Carbon Trust has provided £51.5
million in interest free loans to support the public sector in England in making further progress
towards reducing their energy bills and carbon emissions by investing in energy efficiency
technology. This covers energy efficiency technologies in buildings, i.e. primarily lighting /
heating / insulation upgrades, but it also includes biomass CHP and even large wind, therefore
should be considered for these larger generation projects. The programme was officially
launched on 10th June 20093. Outline details include:

3
4

•

All public sector organisations in England are eligible to apply and the scheme will accept
applications during 2009/10 until all the funding has been allocated (at the time of writing the
current call closes 5 February 2010).

•

Loans (which will be interest free) will be allocated on a first come first served basis. The minimum
amount available is £5000 per application with no upper limit providing all projects can be
completed within 9 months of agreed application.

•

The loans (which will be available for around 80 different energy efficiency technologies) should
cover the total cost of the project and no match funding is required.

•

The repayments (which should be covered from the energy savings achieved by the projects) will
commence March 2011 and will be in 8 x 6 monthly equal instalments.

•

One of the issues resulting around Salix financing is the use of persistence factors which Salix
uses as part of its compliancy tool and to calculate CO2 savings. Salix has re-evaluated the
methodology used to determine persistence factors. The new methodology now includes inherent
degradation (i.e. changes in underlying material or component) as well as degradation from
operation. The main implication resulting from the new persistence factors is that a greater range
of project will pass the compliancy criteria, e.g. including CHP projects. Salix has published a list
4
of technologies and persistence factors .

More detail is available on the Salix website: http://www.salixfinance.co.uk/loans
http://www.salixfinance.co.uk/downloads/Technolgies&PFs_FinalRevisedPFs.xls
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•

A second issue around Salix financing is that as part of its 3 step process for LAs, priority is given
to technologies with payback periods of maximum 5 to 7.5 years – a threshold that DCC’s wind
and CHP projects may not meet.
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2

Energy Consumption and Carbon Emissions

It is essential to firstly understand current and future energy consumption and carbon emissions
of each of the Local Authorities within the study area. Energy is shown in Gigawatt hours
(GWh) (Figure 1). Emissions are measured in terms of “kilo tonnes of carbon dioxide emitted
per year”, or ktCO2/yr (Figure 2).

2.1

Current energy consumption

Figure 1 shows that energy consumption is dominated by heat whereas Figure 2 shows that
CO2 emissions are more evenly split between the three source categories5. Not surprisingly,
Derby City accounts is the highest consuming authority in the study area, reflecting the high
density of commercial and industrial activities as well as large number of dwellings.

Annual energy consumed (GWh/yr)

Figure 1: Estimated energy consumption for 2007 (Source: BERR and DECC)

6,000
5,000
4,000

Transport

3,000

Thermal
Electricity

2,000
1,000
0
Amber Valley

Derby City

Erewash

South
Derbyshire

5

Defra 2009 conversion factors show that, at present, one unit of grid electricity is over 2.5 times more carbon intensive than one
unit of natural gas (0.541 klgCO2/kWh for grid electricity consumed (2007), and 0.204 kgCO2/kWh for natural gas (net))
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6

Figure 2: CO2 emissions for 2007 (Source: DECC NI186 data release )
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Although Derby City has the highest CO2 emissions, Table 1 demonstrates that it is in fact the
most ‘carbon efficient’ on a per capita basis for its domestic component. Each Local Authority in
the study area performs better than the overall East Midlands region except for Amber Valley.
Table 1: Per capita emissions based upon domestic energy use only, 2007 (Source: DECC NI186 release)
Per capita emissions (2007)

Amber Valley
Derby City
Erewash
South Derbyshire
East Midlands

2.2

Emissions
from domestic
energy (ktCO2)

Population
(‘000s, midyear estimate)

Per capita
emissions
(tCO2)

293
514
253
205
10,094

120.4
237.9
110.7
91.2
4,399

2.43
2.16
2.28
2.25
2.29

Spatial distribution of energy consumption

Figure 3 and Figure 4demonstrate the spatial distribution of gas consumption, and clearly
illustrates that the developed areas of each authority are the most energy intensive. This can
help in visualising the spatial distribution of energy consumption, allowing us to begin to identify
areas for intervention and develop strategies for targeting effort. By overlaying the potential
pattern of new development we can begin to identify areas of opportunity to link new build
community energy infrastructure with high energy consuming existing settlements. Figure 4
Total gas consumption per km2 shows that potential development around the edge of Derby
has the closest proximity to areas of high gas (heat) consumption although other opportunities
exist in neighbouring boroughs, too.

6

Some assumptions have been made to establish which components of the NI186 data relates to thermal energy. Both the
background data and assumptions are clearly set out in CGES Report 1.
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Figure 3 Total Gas Consumption - Domestic and Commercial & Industrial
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Figure 4 Total gas consumption per km2
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2.3

Breakdown of 2007 emissions baseline by fuel type and sector

It is important to consider each authority’s carbon emissions arising from the built environment.
It can be seen that in Amber Valley and South Derbyshire, oil consumption in the commercial
and industrial sector is higher than the national average, suggesting that this could potentially
be an opportunity for cost-effective intervention to reduce emissions as oil is an expensive fuel
that can make energy efficiency measures or renewables payback quickly. Electricity
consumption is greater than average in Derby, perhaps reflecting the use of air conditioning,
lighting and small power associated with city centre offices and retail units. Domestic gas and
electricity consumption is broadly in line with the national average but gas is a little higher,
perhaps balancing the below-average use of oil for domestic usage. This suggests overall, that
the study area has relatively good connectivity with the gas network.
This data is illustrated for each Authority over the following pages.
Table 2: Proportion of CO2 emissions arising from key energy sources
Proportion of CO2 emissions arising from key energy sources
Coal

Petroleum
(Oil)

Gas

Electricity

4.1%
5.7%
0.2%
0.5%
11.8%

22.2%
30.4%
9.4%
21.5%
33.9%

20.9%
18.4%
28.3%
21.0%
17.7%

52.8%
45.5%
62.2%
56.9%
36.6%

0.9%
0.4%
0.1%
0.2%
1.0%

4.7%
2.1%
0.5%
1.2%
4.7%

50.8%
55.7%
55.8%
57.0%
50.9%

43.6%
41.8%
43.7%
41.6%
43.4%

Commercial & Industrial
National average
Amber Valley
Derby City
Erewash
South Derbyshire

Dwellings
National average
Amber Valley
Derby City
Erewash
South Derbyshire
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Figure 5: Annual built environment CO2 emissions for Amber Valley (2007) (Source: BERR)
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Figure 6: Annual built environment CO2 emissions for Derby City (2007) (Source: BERR)
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Figure 7: Annual built environment CO2 emissions for Erewash (2007) (Source: BERR)
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Figure 8: Annual built environment CO2 emissions for South Derbyshire (2007) (Source: BERR)
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2.4

Potential emissions savings

2.4.1 UK strategy in Low Carbon Transition Plan
The government’s strategy to reduce emissions involves enacting a range of policy measures
tackling every sector of the economy. Figure 9 and Figure 10 below show that by 2020 the
greatest savings will come from the power and heavy industry sectors, followed by transport,
homes and communities, workplaces and jobs then farming, land and waste.
Figure 9 Emission reduction plan per sector
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Figure 10 Estimated emissions savings in 2018-22

The percentage reduction within each sector is shown in Table 3 whilst the main policy
incentives are illustrated in

Figure 11. Homes and communities are intended to see the greatest relative reduction of 29%,
primarily through energy efficiency measures and to a lesser extent, the renewable heat
incentive. Reductions in the power and heavy industry sector (22%) are to be brought about
through the EU Emissions Trading Scheme, whilst transport emissions are to be reduced by
14% primarily through a mixture of policies controlling new vehicles and new transport fuels.
Workplace emissions are intended to be tackled through the Carbon Reduction Commitment,
the renewable heat incentive and climate change agreements for large businesses. Subsequent
sections of this report describe the opportunities for local authorities to support these reductions
within each sector.
Table 3 Percentage reduction of sector emissions
% reduction of sector emissions 2008-2020
Sector

sector reduction

power and heavy industry

22%

transport

14%

homes & communities

29%
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workplaces & jobs

13%

farming, land and waste

6%

Figure 11 Main policies driving emissions reductions

2.4.2 Projected consumption including energy efficiency baseline
Baseline energy consumption is likely to increase in the absence of policy levers. However, the
Low Carbon Transition Plan sets a path for lower consumption as a result of a series of binding
and non-binding policy levers leading to the deployment of energy efficiency technologies and
systems and the better management of energy through behavioural change and careful use of
controls.
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A recent study commissioned by East Midlands Regional Assembly (EMRA)7 takes into account
these kinds of policies in forecasting the implementation of viable energy efficiency initiatives in
both residential and non-residential buildings. We have used these trends to project forward the
baseline energy data for the study area across the RSS period as shown in the graphs below
for each of the authorities in the study. Energy demands of new buildings are included by
applying benchmarks and estimated floor areas to projected residential and non-residential
buildings. This forms the baseline consumption against which our calculations of renewable
energy potential are measured. Overall energy demand is predicted to fall by 4-8% under these
policies. Note, this is a far lower reduction than the drop in emissions as CO2 reductions are
dominated by grid decarbonisation.
Figure 12: Projected energy demand for both new and existing buildings in Amber Valley
4,500
4,000
New build non-residential electricity (GWh)
New build non-residential thermal (GWh)
New build residential electricity (GWh)
New build residential - thermal
(GWh)
Existing non-residential electrical (GWh)
Existing non-residential thermal (GWh)
Existing residential - electrical
(GWh)
Existing residential - thermal
(GWh)

Energy demand (GWh)
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7

Faber Maunsell, Reviewing renewable energy and energy efficiency targets for the East Midlands, tables 28 & 29
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Figure 13: Projected energy demand for both new and existing buildings in Derby City
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Figure 14: Projected energy demand for both new and existing buildings in Erewash

4,500
4,000

New build non-residential electricity (GWh)
New build non-residential thermal (GWh)
New build residential electricity (GWh)
New build residential - thermal
(GWh)
Existing non-residential electrical (GWh)
Existing non-residential thermal (GWh)
Existing residential - electrical
(GWh)
Existing residential - thermal
(GWh)

Energy demand (GWh)

3,500
3,000
2,500
2,000
1,500
1,000
500

2025

2024

2023

2022

2021

2020

2019

2018

2017

2016

2015

2014

2013

2012

2011

2010

2009

2008

2007

0

Financial year starting

Cleaner Greener Energy Study: Report 2 - Preparing for NI186 & Options for Local Authority power generation

22

Figure 15: Projected energy demand for both new and existing buildings in South Derbyshire
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2.5

Summary

In summary, then:
•

Energy consumption within each of the authorities is dominated by heat whereas CO2 emissions
are more evenly split between heat, electricity and transport

•

Built environment emissions in Derby and Erewash are divided approximately equally between
domestic and commercial / industrial uses, whereas in the Amber Valley and South Derbyshire,
around two thirds of emissions relate to the commercial and industrial sector, reflecting the lower
housing density.

•

Derby City is the highest consuming authority in the study area but its per capita domestic
emissions are the lowest of the authorities, reflecting the low use of coal and oil in dense urban
environments.

•

Each Local Authority in the study area except for Amber Valley has lower per capita domestic
emission than the overall East Midlands region. This is largely due to relatively good connectivity
with the gas network as evidenced by below-average use of oil for domestic usage and domestic
gas and electricity consumption being broadly in line with the national average but with gas a little
higher.

•

The potential development around the edge of Derby has the closest proximity to areas of high
gas (heat) consumption although other opportunities exist in neighbouring boroughs, suggesting
these should be the priority areas for examining District Heating / CHP opportunities.

•

Oil consumption in the commercial and industrial sector is greater than the national average,
suggesting that this could potentially be an opportunity for cost-effective intervention to reduce
emissions as oil is an expensive fuel that can make energy efficiency measures or renewables
payback quickly. Opportunities could also include CHP.

•

Based on the policies of the Low Carbon Transition Plan, the typical percentage reduction of
sector emissions 2008-2020 would be 22% for heavy industry, 14% for transport, 29% for homes
and communities, 13% for workplaces and jobs and 6% for farming, land and waste.
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3

Workplace sector

3.1

Evaluating the potential for carbon reductions

3.1.1 Projected savings set out in Low Carbon Transition Plan
The contribution of each policy for this sector is shown in Figure 16. The clean energy cashback
(renewable heat incentive) dominates, followed by energy intensive business packages and
then support for small and medium sized businesses through public sector loans, smart
metering and other support from Carbon Trust. Overall projected reductions across the UK in
this sector are 13%.
Figure 16. Key policy measures for Homes and Communities

3.1.2 Committee on Climate Change Assessment of Carbon Reduction Potential
Analysis by the Committee on Climate Change8 has produced two Marginal Abatement Costs
Curves (MACC) for this sector, as shown in Figure 17 and Figure 18. These illustrate
abatement measures and their corresponding costs in terms of achieving a reduction of a tonne
of CO2. In non-domestic buildings, the technical potential of reductions by 2020 is close to 33
MtCO2 with 11 MtCO2 or a third of this being available at zero or negative cost – this is a
national figure. This potential is a ‘technical’ potential as it is technically possible, but a ‘realistic’
potential will be less, as the achievability depends on the policy framework and other factors. It
is important to note from Figure 12, that the potential to reduce emissions at negative or zero
cost in industry compared to non-domestic buildings is smaller at 7 MtCO2. Furthermore, this

8

Building a Low-Carbon Economy – the UK’s Contribution to Tackling Climate Change
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only represents 4% of national industrial emissions whereas for commercial and public sector
buildings the figure is 18%.
Figure 17 Non-domestic buildings MACC – technical potential in 2020

Only a few of the carbon reduction measures are annotated on the graph, mainly renewable
energy related abatement measures, however the key shows the other categories too:
•

Energy management: this is essentially energy conservation, and is similar to the group of ‘good
housing keeping’ in figure 21 – awareness raising, audit, behaviour change

•

Efficiency measures: similar to the ‘invest to save’ category of figure 21 – measures with an
acceptable pay-back period.

•

Lights and appliances: more efficient and A rated products

•

Process energy: these tend to be mature technologies with medium investment that have a
positive effect on the energy coming into the site, or on the way machinery uses it, such as voltage
optimisation, variable speed drives
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Figure 18 Industry MACC – technical potential in 2020

Exceeding the UK average sector reductions may be possible through the Councils’
encouraging the business sector to achieve the realistic/ cost effective potential of 8% within a
shorter timescale of 2015 rather than 2020, and achieving the technical potential of 25% (26%)
over the longer term by 2025. Achieving the technical potential will be very difficult and will
require significant early mover action by local business and the likely installation of non-cost
effective measures (although the CRC and other drivers might begin to help in this regard).
Therefore these targets would be extremely challenging and would require significant action and
resources from the council. The potential resourcing requirements are looked at in more detail
below.
•

The next stages in moving towards an action plan for carbon reductions in the commercial sector
involve:

•

Identifying key characteristics and carbon reduction opportunities within the business sub-sectors;

•

Identifying/ breaking down carbon reduction opportunities by key energy end-uses; and,

•

Understanding the general process for carbon management in the commercial sector.
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3.2

Analysing the characteristics of the key business sub-sectors and
opportunities for carbon reductions

3.2.1 Business sector descriptions
Industrial Facilities – factories and workshops
The premises under this business sector are not mainly conventional factories but high
technology workshops, light manufacturing sites, research laboratories, etc. However their
energy consumption is much higher than that of office space and comparable to the energy
consumption of traditional industrial premises partly due to energy intensive appliances /
machinery use, such as for manufacturing airplane wings, chemically engineering new
pharmaceutical products and drugs, etc.
Retail
Retail premises are those where the sale of goods to customers takes place; wholesale is also
included here. Key characteristics are large energy consumption for lighting and comparatively
low heating requirements.
Offices
There is a great variety of type of office space, from naturally ventilated (through windows) to
mechanically ventilated and open plan to closed plan. Increasingly new office space has airconditioning which can increase electricity consumption considerably.
Storage/ Warehouses
Companies with a large inventory of physical goods and products will need storage space.
These are large sheltered areas with energy requirements for lighting and some heating.

3.2.2 Identifying the key carbon reduction opportunities by different energy end uses
There are a wide range of carbon abatement measures applicable to the business sector. Some
are concerned with the building (with little regard to the activities inside the building), such as
efficient boilers and insulation, whilst others are targeted at occupants (with the building being
irrelevant), such as efficient equipment. The measures described below are the basics of
energy management, they are fairly standard and well-established.
Heating
The energy need for buildings from heating can be as high as 60% in winter months. Improving
the building fabric can reduce unnecessary heat loss and cut carbon emissions by up to 30%
giving a 3-5 year payback. Key measures are:
• Building fabric:
•

Secondary / double window glazing

•

Loft insulation with at least 250mm thickness of insulation

•

Cavity wall insulation if building is old and was not built with solid walls

•

Draught proofing to make the building more airtight

•

Pipework insulation to reduce energy loss

• Heating system:
•

Upgrade to condensing boilers
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•

BMS (Building Management System) implementation

•

Heating control systems that utilise external sensors to monitor outside temperatures

•

Optimum start controls to regulate most efficient start time

•

Zoning ensures that only those zones which need heat are provided for; retrofitting can be
relatively straight forward with a 4 year payback

Electricity for lighting
Lighting can range from 8-40% of a building’s carbon emissions. There are a number of
opportunities to upgrade to more efficient lighting systems. Better control of lighting provision
and an upgrade to energy efficient lights contribute the most to saving energy.
Lighting controls: Automatic lighting controls that sense light intensity conditions
Localised lighting that senses building occupant locations and movements
Replacement fittings: Retrofit/replace lighting to T5
Electricity for cooling
Commercial offices use a significant amount of electricity for cooling. Sophisticated controls on
air conditioning systems enable energy savings to be made but their efficiency is mostly
dependant on occupant behaviour.
Electricity for IT, appliances
Business as usual energy consumption forecast often factor in a general IT usage increase.
Below are some key measures to reduce energy consumption
• ICT
•

Server virtualisation – this enables the physical number of server to be reduced

•

Printer rationalisation – centralising and reducing the number in each floor

•

LCD flat screens use less energy

• Appliances
•

No stand-by option on appliance

•

High energy efficiency rating

Process energy
Process energy can mean a variety of uses, generally it is the energy involved in conducting an
industrial process, such as splitting chemicals, joining materials. Equipment used can be energy
intensive but it is very varied and there are no one size fits all key measures; naturally over the
years they have become more efficient, but also use more energy as their functionality becomes
increasingly sophisticated.
Motors and drivers
Running motors and drives uses almost two thirds of the electricity consumed by UK industry.
The cost of running a motor for a year can be ten times what the original cost of the motor. The
energy use of a motor can be reduced in two ways apart from regular good maintenance:
Higher efficiency: For little or no extra capital cost, higher efficiency motors will save 3%-5% of
energy compared to standard motors.
Variable speed drives:
If the load being driven by the motor has a varying demand then a variable
speed drive could save energy. The most common applications are to control
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flow rates in fan or pump systems, as an alternative to using dampers or
valves.
Abatement cost curve
The above measures are shown on the Salix abatement cost curve in Figure 21 with indicative
costs per unit carbon dioxide saved. Building and energy managers on larger premises should
be familiar with these abatement measures. The Salix graph also includes as a measure
voltage reduction equipment:
The UK has an average voltage standard of 242 V, but most electrical equipment is
manufactured to operate best at the European average voltage of 220 V. This over-voltage has
wide ranging negative effects, from increased energy consumption to reducing lifespan of
electrical equipment. Voltage optimisation could save companies and organisations an average
10% in electricity consumption and carbon emissions.

3.3

Carbon management opportunities for Businesses

3.3.1 Approach to Carbon Management with Business
In order to progress towards identifying actual opportunities for carbon reductions and to begin
the process of delivering carbon reductions within the sector, it is necessary to engage with
businesses themselves and to ensure that ‘carbon management’ is widely adopted across the
district’s businesses. The general methodology for successfully delivering carbon reductions is
called ‘carbon management’ which is the process of an organisation or group of organisations
undertaking a systematic and sustained approach to identifying, managing and reducing its
energy consumption and carbon emissions.
3.3.2 Carbon Trust’s Five Step Carbon Management Process
The process guides an organisation through a systematic analysis of the organisation’s carbon
footprint, an assessment of opportunities to help manage carbon emissions and a structured
plan for realising savings and embedding carbon management in the organisation’s day to day
business.
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Figure 19 Five step carbon management process

Step 1 involves ensuring key individuals are committed to the process, stakeholders understand
the broad issues and opportunities and a carbon management team is created to carry forward
the carbon management project.
Step 2 is about calculating the historic emission levels, forecasting trends and analysing
financial impact of current and future energy consumption. Setting a target percentage of
reductions to achieve over a period of time focuses the organisation towards the goal and
encourages monitoring.
Steps 3 identifies opportunities for emissions reductions and assesses their impact on overall
performance of the organisation, financial implications, public image, management practices,
etc. The most practicable and realistic carbon abatement opportunities are shortlisted for further
attention.
Step 4 reviews and completes the strategy for managing carbon and formally endorses it at a
high level within the organisation.
Step 5 sees the beginning of a cyclical process of implementation, monitoring and updating of
the Strategy and Implementation Plan where abatement opportunities are resourced, launched,
and analysed for level of achievement.
3.3.3 Evaluating current situation
Good carbon management requires not just technical expertise, there is a wide breadth of areas
which need to be considered and which need to evolve in order to be able to support carbon
management activities:
•

corporate strategy

•

programme management

•

responsibility
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•

data management

•

communications and training

•

finance and investment

•

policy alignment

Businesses in the study area need to assess themselves using for example the matrix below for
identifying how advanced they are in other areas of the businesses to successfully support a
carbon management plan. Their aim is to move up the columns and observe carbon
management practices become more embedded in the organisation.

3.3.4 Obtaining a clear baseline of carbon emissions
It is difficult to manage carbon emissions if the business does not have good data on the
sources and levels of emissions. Businesses need to put together an inventory of emission
sources; the collation of this dataset can be complex and large businesses especially should
have an accurate internal system for submitting and recording relevant data. Electricity and gas
consumption in their buildings will be by far the largest contributor to the operational carbon
footprint (as opposed to product footprint) of an organisation, but waste disposal data can also
be collected.
Once historic energy and emissions data has been logged, to calculate the baseline CO2
conversion factors of energy and fuel (available on the DEFRA website) can be used to convert
the data into CO2 emissions
3.3.5 Typical carbon reduction opportunities (in non-industrial sub-sectors)
Step 3 in the 5 step process described above is about identifying and quantifying (in terms of
emissions reductions achieved) optional measures. Creating a broad and ambitious list of
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projects is a good way to attempt to reach high reduction targets and these projects and then
prioritised. There are often a number of ‘low-hanging fruit’ type of projects; effective and
feasible with relatively easy implementation. These should be implemented before the more
complex and risky projects. The target set can be as high as 30-45% and the figure below
shows the type of projects that can achieve cuts of this magnitude.
Figure 20: Typical Opportunities for Carbon Reductions in the Non-Domestic Sector (Source: Carbon Trust)
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3.3.6 Assessing carbon reduction opportunities – the abatement cost curve
A cost-benefit analysis is often used to asses which of the carbon reduction opportunities will be
taken forward as projects to be implemented. Figure 21 below provides an overview of typical
costs of carbon abatement measures for non-domestic buildings as demonstrated by the Salix
Finance Programme for public sector buildings. Many of these are equally relevant to the
Industrial and Commercial Sector. It illustrates the wide range of measures that are applicable
and the differences in cost relative to the energy reductions that they deliver.

Cleaner Greener Energy Study: Report 2 - Preparing for NI186 & Options for Local Authority power generation

33

Figure 21 Salix abatement cost curve

3.3.7 Developing a Carbon Management Plan and Implementation Strategy
Bringing together the first 3 steps of the process in a coherent document strengthens the future
delivery of the carbon management plan, and gives the context in terms of the drivers and the
vision, the current carbon emissions the business is responsible for, its target % of reductions
and the list of projects it intends to carry out to achieve this target. A properly resourced and
timed plan is vital, as is agreement and buy in to the objectives laid out in the plan by senior
management and other stakeholders.
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3.4

Action Plan for authorities to work with the business sector

3.4.1 Council leadership in stimulating carbon reductions in business
There are varying levels of intervention that the authorities can take in the delivery of carbon
management assistance to businesses in the study area. There are essentially 5 levels of
intervention that the council could make, and the characteristics of these are considered in
Table 4 below.
Table 4: Increasing Levels of Intervention to Encourage Low Carbon Business
TYPES OF INTERVENTION AND SUPPORT FOR ENCOURAGING LOW CARBON BUSINESS
INTERVENTION

DESCRIPTION & EXAMPLES

POTENTIAL IMPACT

RESOURCE
REQUIREMENT

1 - Advice
provision/
campaigns

General provision of advice &
signposting to businesses with
support through a phone hotline.
General energy efficiency
campaigns are also about advice
provision.

Marketing and
communications is a vital
element in all intervention
levels – however
awareness raising needs
to be ongoing and by itself
tends to have limited
impact in terms of carbon
reductions on the ground.
Providing an advice line
may be ineffective as the
Carbon Trust provides
advice at national level.

The lowest cost intervention
but can still demand
significant resources in
order to effectively target/
penetrate the different
business sub-sectors.
Providing an advice line is
likely to be expensive.

Council is unlikely to
finance grants to
businesses, but could
operate low interest loans
schemes. The Carbon
Trust’s loan scheme is
also available and so
benefits of establishing a
local scheme are not
obvious.

Establishing and
administering a loan
scheme is likely to be very
expensive and quite
complex.

Low carbon business
partnerships can provide a
guiding framework for
local businesses to
systematically address
their carbon performance
and to share experience
with others. This can be a
good framework through
which to harness
enthusiasm and maintain
ongoing activity.

The Partnership/s would
need to be resourced to
cover administration and
event costs. May need to be
backed up by a marketing
campaign. The extra costs
compared to running a
simple awareness campaign
are marginal and yet the
benefits are substantial. Will
require more staff time.

As well assisting
businesses to take action
(in same way as a
partnership), specific
delivery programmes can

High cost, but could be
subsidised/ sponsored by
national/ regional funds

Examples of this kind of
intervention are Business Link
energy efficiency advice, Carbon
Trust campaigns and advice
hotline
2 - Funding
support (grants/
loans/ subsidies)

Businesses can benefit from
funding support through national &
regional programmes, and from
council/ locally established loan
schemes.
Examples of this kind of
intervention are Carbon Trust
interest free loans for SMEs.

3 - Business
partnerships/
forums

Low carbon business
partnerships/ forums are an
important way of stimulating
carbon reduction activity and of
sharing good practice. It’s also a
good way of providing targeted
advice & support to specific
business communities.
Examples of this kind of
intervention are Cambridge
Climate Change Charter, SC
Sustainable Parish Energy
Partnership, Better Buildings
Partnership (London)

4 - Delivery
programmes

Low carbon delivery programmes
are fully resourced programmes
that provide services ranging from
hand-holding to subsidised low
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TYPES OF INTERVENTION AND SUPPORT FOR ENCOURAGING LOW CARBON BUSINESS
carbon installation programmes
Examples of this kind of
intervention are Bulk Purchasing,
Green 500, Building Energy
Efficiency Programme,
Renewables East Resource
Efficiency programme
5 - Establishing
special purpose
vehicles

The authorities could establish a
special purpose vehicle to provide
low carbon services to businesses
within the study area
Examples of this kind of
intervention are research into a
Low Carbon Leasing Company for
London carried out by the London
Energy Partnership

provide more certainty of
delivery through more
sophisticated on-going
support for local business
to take them through the
carbon management
process.

A local low carbon
business should provide
greater certainty of
installations and
deliveries. However, low
carbon products are
already available on the
market, and this SPV
would need to address a
specific gap/ barrier.

Potentially high cost but
depends upon the level of
financial support/
underwriting/ subsidy that is
needed from the public
sector. Could be subsidised/
sponsored by national/
regional funds

3.4.2 Case studies of business sector interventions
We have collated some examples of existing initiatives, and listed them in order of scale, i.e.
from larger schemes with big businesses to smaller schemes working to support SMEs.
Green 500
This is an example of a carbon management delivery programme for businesses operating in
London. The primary focus of the Green 500 scheme is to work with organisations with the
greatest carbon saving potential. Therefore it is targeting large businesses and public sector
organisations in London. Companies like Marks & Spencer and Chelsea Football Club have
already agreed to join. This is the first phase of Green500, and in the long term the scheme
may extend to all organisations. It aims to set a global standard of environmental excellence
which will set members apart as bastions of global organisational citizenship.
•

Contact details: 0845 36 500 25, green500@aeat.co.uk

Better Buildings Partnership
An example of a low carbon business partnership, the Better Buildings Partnership works with
large commercial-building landlords in London to share good practice and actions so as to
address the carbon performance of their building stock. It is managed by the London
Development Agency and overseen by a Board of Directors. The objective of the Better
Buildings Partnership collaboration is to find tools and solutions to overcome the specific
challenges faced by commercial landlords in improving the sustainability of their building stock.
The main challenge faced by landlords is that it is difficult to justify investment to improve
energy performance of buildings when returns from energy savings will accrue to the occupier.
From the occupiers’ perspective, it can be difficult to justify investment in a building where the
asset improvement benefits accrue to the landlords.
The BBP develops its solutions through a series of working groups, each of which takes up one
main challenge facing the property market and attempts to develop a solution or toolkit which
can help the market move to overcoming the challenge. Groups comprise BBP members,
associate BBP members, industry groups as well as companies relevant to developing
solutions.
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The Working Groups are
• Green Leases Working Group
• Sustainable Benchmarking Working Group
• Building Operations and Sustainable Retrofit Working Group
• Property Agents Working Group
• Owner and Occupier Working Group

The Green Lease Working Group produced and published a Green Lease Toolkit in April 2009
which is currently being trialled by BBP members and the wider industry.
The other working groups are in the process of developing tools and guidance, scheduled for
publication in autumn and winter 2009.
• Contact details - Christopher Botten, 020 7593 8078, bbp@lda.gov.uk

Local environmental hand-holding schemes (examples of advice provision):
Local business support is provided at the local level through Business Link which provides
practical advice for business covering environmental improvements, management and support.
Further information available at:
http://www.businesslink.gov.uk/bdotg/action/layer?topicId=1079068363
Local environmental award schemes such as Green Mark – there are a number of existing
award structures, and the authorities in the study area could adopt a particular scheme
The Go Green Plus service in the London Borough of Wandsworth provides free advice to local
businesses, including 12 hours of consultancy advice and research, and operates a local green
business award. Further information:
http://www.wandsworth.gov.uk/Home/CommunityServices/Businesssupport/BusinessAwards.ht
m

3.4.3 Recommended business engagement strategy
Overview of business engagement
As outlined above, marketing and communication with business will be a key element of the low
carbon action plan, regardless of the precise nature of the form of intervention. The success of
working with the business sector to reduce carbon emissions will depend upon an effective and
well resourced communication strategy, whether a general partnership is established or a
comprehensive hand-holding programme.
Within the wider context of differing levels of support and encouragement that the authorities
could provide to local business, alternative approaches to information provision and
engagement include:
•

Campaigns - using council resources to join forces with existing national and regional climate
change campaigns to publicise the financial, environmental and legislative benefits of action to
reduce to carbon emissions;

•

Communicating legislative & policy drivers on business – many businesses are unaware of the
new legislative requirements such as the CC Levy and the CRC so clarifying legislative
requirements will help facilitate the district’s achievements (this is linked to climate change
campaigns above);

•

Advice provision and sign-posting - ensuring that local organisations can find the advice and
information they need;
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•

Networking and partnering - supporting those who are interested by linking them to expert support
and services, possibly through the establishment of a ‘low carbon business partnership’ to share
good practice and encourage ongoing activity;

•

Funding and support - ensuring that the funds available from the EU, nationally and regionally are
being picked up by local businesses (again, this is linked to climate change campaigns/
awareness-raising)

•

Awards - there are numerous national and regional awards, some of which provide an excellent
marketing opportunity, and some cash prizes. Alternatively, local awards schemes can recognise
organisations which may not be eligible for larger awards, and can create a sense of local
business community achievement.

It is understood that much of this is now under way within Derby City so experience should be
shared with neighbouring authorities.
3.4.4 Using the CRC to engage with local businesses
The introduction of the Carbon Reduction Commitment presents particular opportunities for the
authorities to engage with the commercial and industrial sector around an issue of compliance
where there are business efficiency and costs saving benefits to be realised, along with benefits
of being an early mover. Council support would seek to ensure that local businesses do better
than other regions resulting in small effective flow of funds into the district. Business support
would simplify the legal and organisational complexity and hence, transaction costs, for local
CRC participants, leading to economic benefits, business efficiency and reduced emissions.
The nature of support could take a range of forms:
•

Awareness raising about the CRC

There still quite a large degree of low level ignorance therefore awareness raising activities such
as a tick list briefing would be simple to do and may encourage local businesses to act. There
are hypothetical ‘early mover metric’ benefits to be realised therefore council action in this area
could be deemed a useful service that would demonstrate it is on the side of business. This
could take the form of webinars or similar activities.

•

State of CRC readiness assessment

This could lead on to a ‘state of readiness’ assessment. It is envisaged that this could start with
a simple survey of baseline business activity using a web based provider (e.g. Survey Monkey),
leading to instant feedback and potentially allowing anonymous sharing of data with others.
This could lead to the provision of a fuller suite of tools and direct engagement with priority
firms, selected against agreed criteria.

•

Trading simulation and CRC club/league table

The authorities should also consider establishing a trading simulation to allow businesses to test
their systems over a number of months in a non-onerous way. This would be a low cost of entry
primer and stimulus to allow local businesses to understand what compliance means in a safe
environment. Businesses could either opt in the whole of their organisation or just their local
operations. The simulation would step through a number of years beyond the 2013 start of the
scheme. This could be backed by a “CRC club” where the authorities run a league table of
results at a local or regional level. The Local Government Information Unit recently ran such a
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scheme for local authorities called the Carbon Trading Councils. Climate Action Yorkshire are
conducting a similar, cross-sectoral, exercise in the Yorkshire and Humber region.

•

Target audience and phasing of a CRC support scheme:

It is suggested that the initial audience for a CRC support scheme would be the large
corporates or listed companies (e.g. with a presence on one of the science parks) where there
is a whole family of business activity to consider, a greater likelihood of being caught by the
CRC scheme and where it is easier to envisage the dynamics of leadership. For example, large
brand names, ‘big pharma’ companies could be persuaded to endorse and support local action
and provide techniques, tools and project examples for smaller, less well resourced SMEs to
follow. This would help a fuller range of local businesses to benefit from quick, easy, ready,
diligent methodical and consistent approaches to carbon reduction, using the tolls and
experiences of CRC.
Potentially, this could be followed up by a subsidised hand-holding consultancy service for local
services (e.g. free 2 day on site support) such as that provided through business support
programmes.

3.4.5 Action Plan Summary
•

Campaigning and Advice Provision

Of the intervention options outlined in Table 4 above, options 1 & 2 would appear to be natural
starting points. This kind of initiative supports delivery of around a 10% emission reduction in
line with the Committee on Climate Change’s assessment of the business as usual realistic cost
effective potential by 2020.

•

Establishing Sustainable Energy Business Partnerships

By gearing up investment into a local low carbon partnership with more targeted individual, sitespecific support for business, it is estimated that emissions reductions could be raised to 1015% across the sector (with greater savings for assisted businesses). However, this would
require revenue funding in the order of £250k over a 1-2 year period, leading to capital
investment (mostly private) of around tens of millions of £ in cost effective measures that will
pay back within their design lifetimes.
Examples of where this has been done in the study area include the ErBAN Project which
supported Small and Medium sized Enterprises (SMEs), and Community Voluntary Groups
(CVGs) in the Normanton SRB6 Regeneration area to reduce their energy costs and thereby
increase their profitability. To help achieve this target, 30 organisations were provided with an
‘energy survey’ visit to identify ‘no cost’ and ‘low cost’ opportunities to reduce energy use.

•

Provision of Targeted Funding Support

The next stage of intervention would be to deliver public sector funding into the district through
grant funding, low interest loans or similar. To administer such a scheme would require upward
of £0.5m over, say, a 2 year period, leading to combined public and private investment of tens
of millions of £ and similar carbon savings of 10-15% across the sector. In return for greater
public sector risk, it is envisaged that emission reductions would be accelerated when compared
with the softer partnership option.
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•

Low Carbon Delivery Programmes

To deliver greater CO2 savings of 15-25% will require a more hands-on approach, either
through establishment of a district-wide delivery programme or through the establishment of a
public sector investment vehicle. The former would rely on the majority of capital investment
coming from the private sector through Energy Performance Contractors whilst the latter would
require greater public sector capital investment, possibly through prudential borrowing,
European Investment Bank or similar.
The delivery programme would require in the order of £1-2m to administer whilst the SPV would
require around £5-10m revenue investment. Capital investment would be the order of £100m
over several years.

3.5

Targeting low carbon business action

3.5.1 Identify CRC captured businesses and key businesses in industrial sub-sector
Our analysis has highlighted that the authorities should target the CRC captured businesses in
order to generate interest. Within this approach businesses within the following sub-sectors and
energy end-uses should be identified:
•

Factories/ workshops and offices as the largest emitters;

•

Heating and process energy for industrial sub-sector and all energy uses for offices.

Although these represent the greatest emission sources, the authorities may find it easier to
target any business which shows an interest in working with the council to improve carbon
management rather than to target these specific business sub-sectors.

3.5.2 Focusing existing mechanisms
The authorities should focus existing initiatives on CRC captured businesses and businesses in
the key sub-sectors. They should consider forming 2 or more targeted ‘working groups’ split
into:
•

Industrial facilities and office facilities;

•

Larger businesses and smaller businesses;

•

Geographical location – e.g. Science/ business parks.

3.6

Resourcing a business sector action plan

3.6.1 Build delivery team
•

The authorities need to establish a delivery team, agree the action plan and engage with the
commercial and industrial sector.

•

The authorities need to get key partners on board, make the case for action and emphasise
financial benefits.

•

Use and build upon existing partnerships to develop engagement.
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3.6.2 Set/ agree targets
•

Set carbon reduction target – these carbon reduction targets will need to be agreed with key
council partners and stakeholders before the business sector action plan can be agreed,
developed and implemented.

•

Set performance targets for the business sector action plan – e.g. number of companies to
involve, number of carbon management plans to receive, number of meetings of the ‘low carbon
business partnership’.

3.6.3 Delivery – carbon management for local businesses
•

As outlined in this report a carbon management plan brings together a list of prioritised options for
carbon reduction measures based on costs and carbon/financial benefits.

3.6.4 Resourcing the action plan
•

A significant staff and financial resource will be required to establish and operate a low carbon
business partnership, and as a first step a business plan needs to be produced for the partnership
which describes its structure and management. This business plan needs to estimate the annual
staff and financial resource required to run the partnership so that the council understands the
resourcing demands of the low carbon business partnerships.

•

The authorities need to determine whether the business partnership would be the main delivery
vehicle for achieving the carbon reduction targets for the business sector, or whether it would be
one component of a wider action plan – if so, then a larger resource would be needed to run the
action plan as a whole, and the business partnership as a specific component of the wider action
plan.

•

Ongoing monitoring of the action plan/ programme – key stages/ steps are: launch, implement,
monitor, evaluate, review.
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4

Residential Sector

4.1

Evaluating the potential for carbon reductions

4.1.1 Projected savings set out in Low Carbon Transition Plan
The government plans that CO2 emissions from the residential sector will fall by 28% between
2009 and 2020 as a result of a variety of binding and non-binding policy levers.
The contribution of each policy for this sector is repeated in Figure 22. Domestic energy
efficiency dominates the plan, primarily through the Supplier Obligation and other measures set
out in the Heat and Energy Saving Strategy. The Renewable Heat Incentive and Feed-In Tariff
are also very important, followed by smart metering, better billing and zero carbon new homes.
Crucially, the Heat and Energy Saving Strategy calls for 7 million existing homes to receive a
whole house ‘makeover’ by 2021.
Figure 22 Key policy measures for Homes and Communities

4.1.2 Committee on Climate Change Assessment of Carbon Reduction Potential
The Committee on Climate Change projections suggest that residential direct emissions will fall
by almost 20% over the period to 2020, and those indirect emissions will fall by over 30%
(Figure 23). Direct emissions are projected to fall due to uptake of energy efficiency
improvement measures (e.g. insulation, replacement of old boilers).Indirect emissions are
projected to fall due to the impact of electricity sector decarbonisation as coal-fired plants are
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retired and replaced with lower carbon forms of generation. Grams per kWh of electricity
consumed are projected to fall by almost 40%, but electricity consumed increases by over 10%.
If the carbon intensity of electricity were not to be reduced, residential indirect emissions would
grow by more than 10%.
Figure 23 Direct and indirect emissions

To reach this assessment of realistic potential the Committee analysed around 50 different
measures, and made assumptions which reflect:
•

The level of technical potential identified by the MACC analysis.

•

The social research evidence on the willingness and ability of people to change and our

•

Assessment of which types of change are most likely to face opposition.

•

The policy framework, both as it currently exists, and as it might be extended to strengthen

•

Incentives and increase the level of ambition.

The assessed realistic potential, relative to technical potential, is significantly affected by the
degree of disruption involved in implementation. Less disruptive measures include loft and
cavity wall insulation, purchase of more efficient appliances and lights, and minor lifestyle
changes. A wide uptake of these is assumed.
More disruptive measures: There are other measures where the Committee has been more
conservative in its estimate of what can realistically be achieved. Specifically, insulating solid
walls is disruptive and as a result is likely to be unpopular. They therefore assume that at best
only 10% of technical potential can be achieved. The also have assumed that few people will
replace boilers before the end of their useful life, even though early replacement may be
financially beneficial. As a result only about 15% of the technical potential is included as
realistic in their Extended Ambition scenario.
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Figure 24 Residential MACC 2021 for UK
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4.2

Analysing the characteristics of key residential sub-sectors and
opportunities for carbon reduction

When developing a plan for reducing emissions in the domestic sector it is important to
recognise the range of stock and the levers that must pulled to affect change. An over view of
the national stock as follows. This is expected to be broadly representative of the housing stock
within the study area.
4.2.1 Residential sector descriptions
Social Housing
On average, social housing is the most energy efficient housing tenure and there are some
good examples of local authorities and registered social landlords leading the way on energy
efficiency and microgeneration. However, a great deal of work remains to be done in the social
sector to fulfil its potential for CO2 emissions reductions. Social housing can be broadly divided
into the following categories:
Local Authority Housing

Whilst the total stock of local authority housing has reduced over time (as homes are transferred
or sold), there are still some 2.5 million council tenants in England. Social housing tends to be
more energy efficient than that in the private sector, but local authorities face challenges around
hard-to-treat properties (such as tower blocks) and older homes. Local Authorities may have the
potential for accessing finance through prudential borrowing and, if a landlord in their own right,
can use this position to lead exemplar programmes. However, many will have already
refurbished their existing stock to a basic level through the Decent Homes programme and
therefore the most cost-effective measures may already have been installed, leading to
diminishing returns for the next stage of investment.
Registered Social Landlords

Social housing makes up 18% of the English housing stock. It is the most energy efficient of any
tenure, achieving average SAP ratings some 10 points higher (out of 100) than other tenures.
There is still scope for improvement, but the sector's leadership and innovation is widely
recognised and can be used to improve energy performance to inspire carbon emissions
reductions across the wider community. As an example, Camco is currently establishing a
network of RSL refurbishment pioneers on behalf of EST, many of whom are actively engaged
in developing showcase projects, sharing best practice between organisations and now
planning wider refurbishment of their portfolios. RSLs generally have the added advantage of
having good credit ratings, able to borrow money at low interest rates over a long time frame
(say 25 years) and are generally well trusted by tenants. The larger organisations also may
have their own direct labour organisations (building contractors) that can become the focus for
establishing skills and expertise in low carbon refurbishment. In summary, RSLs can aid the
successful delivery of refurbishment programmes within a local authority area
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Private Housing
Owner occupied

Owner occupied housing accounts for some 70% of the national housing stock. Even in areas
with high levels of social or privately rented housing, the owner occupier sector will encompass
well over 50% of housing9 This is a crucial market to tackle and due to the lack of an institutional
framework such as that which exists in the social sector, would potentially benefit from strong
local authority leadership. Of particular importance is the establishment of effective finance
mechanisms to overcome the market failure that sees energy efficiency improvements poorly
reflected in house purchase prices. One such approach is the Pay As You Save (PAYS
mechanism) that is described further below.
Private rented

The private rented sector accounts for 13% of the housing stock nationwide, some 3 million
properties across the UK. In some local authority areas, particularly in urban centres and
university towns, private rented accommodation can be as much as 25% of the total housing
stock.
It is important that the authorities develop a strategic approach to understanding the
opportunities, communicating with householders, landlords and tenants and working with
funding partners.
4.2.2 Key carbon reduction opportunities
Although there are a number of existing policies aimed at reducing domestic sector emissions
these will not deliver the scale in reductions that are needed to achieve the 80% target. The
CERT and other key policy instruments have delivered a huge quantity of (mainly low cost)
energy savings within the residential sector, and have undoubtedly been successful in
delivering carbon savings from housing. However, the impact of CERT has been small in terms
of addressing the overall carbon footprint of housing and in stimulating a step change in the
energy performance of the existing housing stock. The structure of CERT in incentivising energy
suppliers to focus on lower cost energy efficiency measures has naturally led to the general
omission of harder to treat properties and the failure to take a holistic ‘whole building’ approach
to improving housing energy performance.
Delivering ‘close to zero’ carbon emissions from the residential sector will require an
unprecedented intervention in our existing housing stock, installing high performance ‘whole
house’ carbon reduction packages in all housing, and marking a radical departure from the way
household energy efficiency has been delivered in the past.

4.3

Carbon management opportunities in the residential sector

As shown in Figure 22, the main instrument for achieving energy efficiency savings is the
Supplier Obligation, previously known as EEC and CERT. This will provide immediate help for
households to make energy savings through subsidised energy saving and insulation
measures. In the longer term, government intends to establish proactive advice services and
roll-out the installation of smart meters to provide information to encourager action, pilot new
financing mechanisms (such as PAYS), co-ordinate support and explore new delivery
approaches that meet the scale of the challenge; raise standards in every home through sharing

9

EST guidance

Cleaner Greener Energy Study: Report 2 - Preparing for NI186 & Options for Local Authority power generation

46

information and mandating local authorities to take enforcement action to improve the condition
of rented housing, and address fuel poverty with targeted actions.
Below we describe the main areas for potential local authority involvement.
4.3.1 Supplier obligation
Between 2002 and 2009, the CERT scheme has helped over 6 million homes to be more
energy efficient. The CERT scheme is now being extended until the end of 2012, servicing
another 1.5million homes. The government intends for all lofts and cavity walls to be insulated
where practicable and where households want it by 2015. Nationwide carbon savings from the
scheme are predicted to be 185 million tonnes to 2011. There is a role for local authorities to
work in partnership with the energy suppliers to establish area-based programmes that direct
effort into a town or city in order to maximise potential economies of scale and build momentum,
leading to greater uptake. This includes the Community Energy Saving Programme (CESP –
another obligation on energy suppliers) designed to focus on areas of low income, where
households are likely to have a greater propensity for entering fuel poverty than average. CESP
is intended to be implemented through partnerships of energy suppliers, local authorities and
other community representative organisations.
4.3.2 Whole house refurbishment programmes
The Low Carbon Transition Plan recognises, however, that in the longer term, more substantial
changes to existing homes will be necessary, such as solid wall insulation and new low carbon
sources of heat supply and electricity. During 2009, Government has consulted on its Heat and
Energy Saving Strategy and is due to publish its confirmed strategy late 2009/early 2010. The
draft strategy included plans that by 2030 all homes will have undergone a “whole house”
package including all cost effective energy saving measures, plus renewable and low-carbon
heat and electricity measures as appropriate.
In order to finance the scale of investment required (estimated at £5-15bn per annum
nationwide), three principle mechanisms are proposed:
1. Renewable Heat Incentive – effectively a mechanism for households, communities and
businesses to be paid a tariff for generating renewable heat. The details of this scheme
will be published for consultation early in January 2010 and support will be available from
April 2011.
2. Feed-in Tariffs – financial rewards for small scale renewable electricity generation,
available from April 2010
3. Pay-As-You-Save – this scheme is only at pilot stage but is intended to spread the
upfront costs into the future with costs of improvements offset be energy bill savings. This
could cover both energy efficiency and renewable energy measures, with envisaged costs
of around £10,000, repayable over a term of up to 25 years with the repayment schedule
linked to the property.
All of the above mechanisms potentially have a role for Local Authorities in co-ordinating the
available support and potentially leading programmes of delivery, centralising funding
mechanisms, drawing down programmatic finance from public and private sources and
establishing networks of installers and contractors to tackle towns, perhaps on a street-by-street
basis. In particular, LAs may have an important role to play in levying a ‘PAYS Local Authority
Land Charge’. Further details will be published in the final Heat and Energy Saving Strategy in
early 2010.
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4.3.3 Additional Local Authority Action
In addition to the above funding and delivery mechanisms, government wants to see local
authorities empower to take additional action in tackling climate change. The government is
consulting on the role that local authorities can play in meeting national carbon budgets and
new powers that local authorities may need to do this. To support this, £3m has been provided
under the Best Practice Programme and funding is available for community projects under the
Low Carbon Communities Challenge with calls for funding open during November and
December 2009. Further infrastructure funding is available to support community heating and
CHP projects.
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4.4

Action Plan for authorities to work with the residential sector

4.4.1 Council leadership in stimulating carbon reductions in the residential sector
Potential local authority interventions in the residential sector may be categorised as follows:
Table 5: Increasing Levels of Intervention to Encourage Low Carbon Homes
TYPES OF INTERVENTION AND SUPPORT FOR ENCOURAGING LOW CARBON HOMES
INTERVENTION

DESCRIPTION & EXAMPLES

POTENTIAL IMPACT

RESOURCE
REQUIREMENT

1 – Information to
encourage action

Support and publicise the
Government’s ‘Great British
Refurb’ campaign, support the
roll-out of smart meters in local
homes.
Work with regional EST advice
centres to: contact all
householders with properties
with lowest EPC ratings;
develop home action plans;
offer support for clean energy
generation; develop a grant
information database; help
people access trades people.

The impact is likely to be
the increased uptake of
cost-effective measures
and national support
mechanisms, thereby
supporting local economic
development and the
quality of home sin the
study area. May also
reduce levels of fuel
poverty.

The lowest cost intervention
but can still demand
significant resources in order
to effectively target/
penetrate the different
residential sub-sectors..
Providing an advice line is
likely to be expensive.

2 – Help people
meet the costs of
transformation

Develop pilot projects for new
financial mechanisms such as
Pay As You Save. Establish
billing and finance mechanisms
for wider scale roll-out.
Establish grant programmes
(e.g. Kirklees)
Support development of clean
energy generation through
programmes to access feed-in
tariffs.

Established the study area
as a centre of expertise
and tackles one of the
major barriers to deep cuts
in household emissions.

Significant capacity and
funds required to establish
mechanisms, legal contracts,
etc.
Potential to use some of the
existing local authority billing
infrastructure.

3. Planning

Provide clear planning policy
guidance on roll-out of domestic
renewable energy technologies.
Consider establishing S106
carbon offset fund for new
developments that channel
contributions into existing stock.

Impact mostly affects new
build development as small
scale microgeneration may
be deemed a permitted
development

Requires officer capacity and
external support to develop
best practice carbon fund
mechanisms.

4 - Delivery
programmes

Establish delivery partnerships
under the Community Energy
Savings Programme to deliver
area-based energy efficiency
improvements. Review
government strategy
development. Work with local
landlords and RSLs to establish
delivery programmes, access
ERDF and similar structural
funds.

Wide scale impact across
the whole study area, both
urban and rural (off gas).
Likely to accelerate
delivery of targets and
potentially increase overall
emission savings to above
UK average.

Need to establish
partnerships with energy
suppliers, electricity
generators, delivery agents
and local communities.
Need internal and external
resources to manage
programmes.
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5. Community scale
low carbon energy
generation

Access government funds and
private finance to develop low
carbon heat and power
infrastructure

Significant impact in hard
to treat homes in city
centres

Substantial management
and professional resources
to establish and negotiate
contracts and develop
projects

4.4.2 Current activities within the study area
Derby City is already very active in reducing emissions from the residential sector. The council
has worked closely with a wide range of partners, particularly the fuel companies and the
government’s Warm Front Team, on a number of initiatives.
The Council has two main targets to meet to improve home energy efficiency and reduce fuel
poverty in Derby. To help achieve this target, the council has brought the Climate Change,
home energy and energy management teams together into one joined-up ‘Climate Change and
Energy Management’ team which will continue to work in partnership with local organisations
and businesses, and will be running a number of campaigns aimed at reducing CO2 emissions
across the city. During 2009 the team has been focusing on fuel poor households and have
employed a dedicated Energy Advisor to deliver home energy advice and provide information
on grants and schemes to them10.
A lot of the work to improve home energy efficiency in the city has been co-ordinated / promoted
through the Council’s Derby Home Energy Advice Service (DHEAS). DHEAS is part of the
Climate Change and Energy Management Unit based at Roman House. The DHEAS Team
consists of two dedicated permanent staff and provides a comprehensive service for residents
who have any enquiries regarding making energy efficiency improvements to their property or
who have difficulties in keeping their homes warm. In recent years the council has also
employed additional staff – funded externally – to deliver the service to specific areas (Derwent
and Normanton wards) and to specific groups of people (over 60s) that have been identified as
being in most need.
Own housing stock
With regard to Derby’s own housing stock, through Derby Homes11, it is understood that there
have been substantial improvements made to energy efficiency and fuel poverty over the past
fifteen years. Derby Homes has carried out substantial energy efficiency improvements to the
stock, with nearly all cavity walls and lofts having been insulated, over two thirds of homes
having high efficiency condensing boilers, nearly all non-traditional stock having high levels of
thermal insulation as part of refurbishment programmes, and over three quarters of the stock
having double glazing. The average Standard Assessment Procedure (SAP) rating for council
housing in Derby increased from 40 to 70 over the period 1992 to 2009.
48 solar panels have also recently been installed by Derby Homes at Rivermead House. The
solar panels have been fitted onto the roof of the eleven-storey block of flats, located in Bath
Street in Derby. The panels generate an average of 6kW of electricity every hour and power the
lighting in the building’s corridors and communal areas. The equipment has been installed in
partnership with British Gas and Solar Technologies at a cost of £50,000. The project has been
50% funded by Derby Homes, with the remaining 50% funded by the Low Carbon Buildings
Programme (LCBP Phase 2).

10

We are currently in discussions with the present funders and are optimistic that funding will continue into 2010.

11

Derby’s Arms Length Management Organisation
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It is understood that Derby Homes is committed to: reducing the environmental impact of the
delivery of maintenance work; evaluating and maximising the potential of delivering
improvements to homes that improve energy efficiency and reduce future running costs for its
customers; developing innovative solutions around the provision of heat and power in a
sustainable way; accessing grant funding; maximising the use of renewable energy; and
building new homes that are designed to the highest energy efficiency standards.
Derby Homes is currently procuring a framework for energy efficiency partners, the framework
will include installation companies that have access to grant funding for future energy efficiency
improvement work.
Private sector housing
With regard to the private sector, much work has taken place in recent years, including:
•

Since 1996 there has been an average annual improvement in energy efficiency of over 2% in
pre-1996 private sector housing stock in the city.

•

Since the Council established Derby Home Energy Advice Service (DHEAS) in October 2000, it
has dealt with over 25,000 enquiries – and by working closely with other organisations, such as
the government’s Warm Front Team and the fuel companies, it has helped over 14,000 people get
insulation and/or heating improvements.

•

Since 2004 the DHEAS team has produced annually an information ‘Bulletin’, which is delivered to
all households – from this we get an average of 500 enquiries every year.

•

The DHEAS team has delivered a wide variety of home energy advice sessions across the city,
including an annual tour of all local libraries every year since 2005. Since 2001 we have run, or
been involved with, over 200 events.

•

As part of our work to reach the community through our work with our libraries we have recently
started loaning out electricity monitors to residents from all our 12 libraries. Residents can borrow
the monitors for a four-week period.

•

DHEAS has worked closely with the government’s Warm Front Team to mail out to private tenants
on the CTB/HB register regarding Warm Front since 2004 – with an average rate of over 10%
referred to Warm Front, including many private tenants. This close partnership working has meant
that since 2001 almost £10 million of Warm Front funds have been spent in Derby.

•

The team also worked closely with the Council’s Housing Standards team to engage with private
sector landlords – this has included mail outs, attending landlord forums and giving advice and
information to their tenants.

•

Over the past 10 years, as part of our renewal programmes (Group Repair schemes, Minor Works
Assistance), we have also insulated over 3,000 properties at the same time as roofs have been
replaced.

12

12

DHEAS provides all residents with advice and information on how they can improve the energy efficiency and warmth of their
homes. It also raises awareness of grants and other schemes that may benefit homeowners, landlords and tenants.
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Housing Associations
In recent years Derby has worked with the Housing Associations in the city to encourage them
to help their tenants to reduce their CO2 emissions and tackle fuel poverty. In 2008 all the
Housing Associations were invited to commit to: working towards improving the energy
efficiency of all their properties; working towards making sure that none of their tenants suffer
from fuel poverty and; working in partnership to address National Indicators 186 and 187. Six of
the main organisations have made this commitment so far.
Future developments
Further actions are planned through partnership working through the NI186 Working Group.
Derby is looking at partnership-driven, city-wide initiatives to raise awareness of climate change
and what residents can do to address the issues. This will also build on the well-established
partnership working to address fuel poverty. This work will continue and will include:

13

•

Derby Home Energy Advice Service continuing to provide a high quality, comprehensive home
energy advice service, giving tailored advice and information to Derby residents – primarily over
the phone but also by giving talks/presentations and attending events

•

Continued close working with Warm Front to make sure that as many people as possible in Derby
take advantage of the scheme

•

Continued discussions with the fuel companies / insulation companies to make sure that Derby
continues to take advantage of all the external funds that are available. The authority is currently
looking to work with one of the fuel suppliers to draw in funds through the Community Energy
Saving Programme (CESP) – if this happens it will be in partnership with Derby Homes because
any funding will be attracted to social housing providers as the main focus. In addition to the
CESP, the authority is also looking to work with one specific fuel utility / insulation installer /
managing agent to run a city-wide insulation initiative.

•

continued efforts to make the links between action on domestic energy and other objectives – in
particular, trying to secure continued funding for the NHS Derby City part-funded ‘Warm and Well
13
in Derby Project’

•

Looking to make the most of any opportunities to create and sustain employment in related trades
– this is an area that has provided limited opportunities in the past however. Derby’s work to
tackle fuel poverty has helped many people in the city to heat their homes more affordably and the
council will continue to work closely with partners (internally and externally) to make sure benefits
are taken up. The services will be promoted widely so that people can find out about help
available.

•

Looking at opportunities to use planning powers to set standards for sustainable energy use in
new homes. Where appropriate conditions are currently placed on planning permissions that
require the construction of the dwelling to have full regard to the need to reduce energy
consumption and a scheme is required to be approved to demonstrate what measures are
proposed before the development is commenced.

•

Continuing to enforce the minimum requirements of the Building Regulations in the effective use of
fuel, power and insulation. The Government sets standards of how fuel and heat should be saved
in both domestic and commercial new buildings. These Regulations control insulation values of
building elements, the allowable areas of windows, doors and other openings, air permeability of
the structure, the heating efficiency of boilers, controls for heating appliances and systems, and
lighting efficiency, etc.

the Warm and Well in Derby Project has helped over 400 households over the past 10 months
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•

Continued working between the DHEAS team and colleagues in Housing Standards to, where
appropriate, enforce the standards set out in the Housing Health and Safety Rating System.

•

Continued monitoring of the take-up of financial incentives, grants and loan schemes so that we
can continue to target funding at those households most in need of financial support – this will
include continuing to work with other agencies / partners (NHS Derby City, Derby Advice, Social
Service, Citizen’s Advice and Law Centre, etc.) to identify residents in most need.

4.4.3 Recommended residential engagement strategy
The above summary of action within Derby City shows that there is already a well developed
plan for reducing residential sector emissions. It is recommended that this forms the basis for
now delivering the advanced emissions reductions required over the long term through using
the resources of the delivery partnerships and council team to access new funding mechanisms
such as the feed in tariff, renewable heat incentive and potentially PAYS mechanisms, to lever
in a step change of investment over the coming years. The neighbouring authorities should also
explore the opportunities for extending and replicating the approaches developed within Derby
so that, collectively, greater economies of scale can be achieved.
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5

Transport Sector

5.1

Challenges for reducing emissions from the transport sector

It is important to establish an understanding of the challenges faced by the Local Authorities
when developing an action plan for reducing emissions from the transport sector. Below is an
overview of the main challenges faced by Derbyshire in relation to reducing these emissions:
•

Increase in residential and commercial developments – the increase in developments in the
Derbyshire County is one the major challenges for tackling transport emissions. Amber Valley,
Erewash and South Derbyshire all fall under a Growth Point Housing Market Area of either Derby
or Nottingham. In Derby City alone, it has been forecasted that there will be 4,400 new houses
and 50 hectares of commercial development between 2006 and 2011 and a further increase of
4,300 houses and 100 hectares of commercial development between 2011 and 2021. These
numbers could potentially pose a risk of an increase in transport emissions if not managed well by
the local authorities.

•

Households owning at least one car have increased by 15% between 1991 and 2001 compared to
a 5% increase in the number of households during the same period. The increase in private cars
resulted in the reduction of other modes of sustainable transport such as walking, cycling and
public transport. The adverse effects of this has been apparent through the increase in congestion
in the area and hence the emissions. Between 2000 and 2004 traffic growth has increased by
5.3% in Derby City and 8.7% in all of Derbyshire (excluding Derby City) compared to an average
14
of 8.6% increase in the East Midlands.

•

Increase in the cost of public transportation lead to incentives for using private transport. Motoring
costs have fallen by 10% compared to an increase by 42% for rail fares and 47% for bus fares
1
between 1980 and 2005 in the country. Public transport needs to be made more attractive in
order to limit the growth in the ownership of private cars.

•

Road haulage is the main type of transportation used for freight in the county and contributes
significantly to the transport emissions due to the emission intensity of these vehicles.

•

The north-south and east-west links provided through M1 motorway, A38 and A50 runs through
the county and also constitutes a major source of emissions for the area.

•

In Derby City, 64% of commuting is done by cars compared to only 9% made by
1
buses contributing to the transport emissions significantly.

•

Commuting into Derby from the surrounding area is another challenge and would be expected to
grow with further increase in businesses in the area through forecasted commercial
developments.

5.2

Evaluating the potential for carbon reductions

5.1.1 Projected savings set out in Low Carbon Transition Plan
Overall projected reductions across the UK transport are 14%, however, these are dominated
by European and national policies. The contribution of each policy for this sector is shown in
Figure 25. Only the promotion of low carbon buses is within the councils’ potential control
through its partnerships with local bus operators however there are other ways the County can
tackle the emissions from transport. These are identified in detail Section 5.1.2

14

Derby Joint Local Transport Plan: 2006-2011
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Figure 25. Key policy measures for transport sector

Source: Low Carbon Transition Plan

5.1.2 Local opportunities for emissions reduction
There is a range of further potential opportunities for reducing transport emissions through local
action, potentially supported by central government funds. The existing planning and appraisal
processes for transport infrastructure and policy already take account of environmental impacts
and the actions taken in this area so far are summarised in Section 5.1.4.
The preparation of new Local Transport Plans and integrated Regional Strategies over the next
two years will provide important context for specific initiatives to take place. The Government is
working with regional and local partners on best practice in transport delivery and a suite of
guidance are intended to be available to local authorities as they develop new Local Transport
Plans by April 2011.
Potential initiatives could be grouped under five main categories and include the following:
1. Local Authority Fleets
Making sure that the local authority fleets consist of efficient and low carbon vehicles would
not only reduce emissions and help to improve per capita emissions in the region, but also
potentially reduce costs associated with transport. Switching to low emission vehicles such
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as electric cars and hybrid vans would help to reduce emissions and also raise awareness
within the community regarding sustainable travel options. The issues to be considered
should include:
• Calculating the size, mileage and fuel use of your fleet
• Setting targets for reducing fuel consumption:
• Putting in place a green fleet management policy
• Providing training on economical driving techniques
• Setting CO2 emissions for cars
• Limiting the use of private cars used for business purposes
• Considering carbon emissions while setting out transport services
2. Local Authority Staff Travel
Changing the behaviour of staff will be challenging but could result in significant carbon
savings if collective action is taken by the staff members. In addition to the carbon savings,
staff would also benefit from reduced travel costs and better health. Through its own staff,
each local authority could also set an example to businesses and other organisations what
could be achieved whilst contributing to the NI186 commitments. The issues to be
considered should include:
• Establishing a staff travel plan that covers commuting and business travel
• Setting up targets for reducing car use
• Appointing a travel coordinator
• Promoting cycling/walking and public transport to staff
• Encouraging car sharing
• Monitoring and challenging business mileage patterns where it can be considered
unnecessary or when alternative modes are available
• Making sure that the mileage reimbursement rates are at a level that does not
encourage additional travel
• Putting in measures to encourage staff to use more efficient vehicles for work and
to drive more efficiently
• Prohibiting the use of high polluting, older vehicles that are usually owned by staff
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3. Business and Commercial Transport Emissions
Supporting local businesses to reduce carbon emissions from their travel and transport
could significantly reduce emissions and help to achieve NI186 obligations. The following
issues should be given consideration:
• Setting up a local forum to discuss transport issues in the wider community
• Working with local businesses to promote travel plans, smarter driving, low
carbon fuels and vehicle choice
4. Personal travel
Achieving a shift in residents’ behaviour will be very difficult and therefore it is important that
the local authority is leading by example and tackling its own emissions together with the
community based transport emissions. Issues to be considered are:
• Strengthening the local strategy to reduce car dependency through improving use
of public transport
• Establishing local initiatives to increase cycling
• Raising awareness of the advice services that Energy Saving Trust can offer with
regards to sustainable personal travel
5. Transport Infrastructure and Planning
Local authorities have an important role to play in planning and implementing effective road
infrastructure, walking and cycling facilities including networks of usable and attractive
routes, as well as promoting inter-modal transport solutions that allow people to connect
between different forms of transport. Measures to address emissions from road transport will
also contribute to other issues around road safety, congestion and air quality. Issues to be
considered are:
• Putting initiatives in place to encourage bus operators to adopt alternative fuel
vehicles
• Applying planning conditions to help reduce traffic growth
• Improving cycling facilities
• Putting in place School travel plans seeking to reduce car use

5.1.3 Main Drivers for Change
Reducing emissions and shifting behaviour on the five categories listed in the previous section
will be facilitated mainly through demand management and changes aimed at improving public
transport, walking and cycling facilities.
Demand Management
Reducing the need for travel by effective planning of towns, cities and communities can
substantially have an impact on transport emissions and contribute towards NI 186
commitments. Approximately 40% of car journeys are less than two miles, highlighting the
potential for reducing carbon by cutting out short-trip car usage. Compact urban forms, mixed
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use development and the promotion of flexible working practices (such as video conferencing
and home working) all have their roles to play in reducing emissions. The authorities should be
considering this when developing LDF plans and allocating sites for development. This will be
crucial especially with the ambitious housing and commercial development growth forecasted in
the region.
Improvements to Public Transport, Walking and Cycling Services & Facilities and Roads
For public transport, the authorities’ role can combine promotion of new bus routes as well as
facilitating the switch to low carbon fuels. Additional and extended rural bus services can be
particularly important for reducing the heavy dependency on car travel outside the city whilst
extended and new Park & Ride sites and links, coupled with congestion charging can potentially
act as strong levers for change.
Like cars and vans, buses and trains can be made more efficient. Hybrid buses are already on
the market, and can reduce carbon emissions by 30-40% compared to conventional buses.
Transport for London has 56 hybrid buses in operation, and plans to save 300 more on
London’s roads by 2011. Similar initiatives could potentially be replicated across the study area.
The Government has stated that it will invest up to £30 million over 2009-10 and 2010-11 in low
carbon bus technology and give operators running low carbon emission buses an additional 6p
per km, as part of the Bus Services Operator Grant.
Local road improvements including safety measures and traffic calming will contribute to less
congestion and enable residents and local businesses to make the shift away from private
means of transport to public transportation and walking/cycling where possible. This could
include the creation of ‘home zones’ and the creation of an attractive public realm that would
serve towards this purpose.

5.1.4 Current Activities within the Study Area
Derbyshire County is already active in promoting sustainable transport and reducing emissions
from this sector. The Derbyshire Local Transport Plan (2006 – 2011) which covers most of the
county apart from Derby City, has been rated as ‘excellent’ by the Department for Transport and
brought in an additional 25% of funding allocation for Derbyshire. Parallel to the Derbyshire
Local Transport Plan, The Derby Joint Local Transport Plan addresses issues specific to Derby
City and the surrounding area. The plans seeks to improve the transport system with an
emphasis on promoting sustainable transport and reducing emissions whilst meeting the needs
of new developments and initiatives such as the Central Government’s New Growth Point
initiative.
The actions taken in the county within the framework set out by these plans are summarised
below:
•

Ensuring new facilities are located where they can be accessed by means of public transport and
integrating ‘Accessibility Audit Toolkit’ to planning processes.

•

Improving the quality and use of public transport (e.g. Punctuality Improvement Partnerships
(PIPs) and Bus Quality Partnerships (BQPs), improvements on availability of public transport
information)

•

Improving the access to industrial sites for people and goods (e.g. the Nightshifter and Airlink 69
bus services between Swadlincote, Melbourne and East Midlands Airport).
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•

Improving cycling networks and pedestrian routes to public transport facilities. The county has
added 46 km of new routes to the strategic cycling network and through the Rights of Way
Improvement Plan specific path schemes that would improve accessibility were targeted.

•

Supporting the development and implementation of travel planning (e.g. 320 schools travel plans
have been completed compared with 96 in March 2006 to encourage more sustainable travel
habits.)

•

Encouraging the use of healthier and more sustainable travel opportunities through travel
awareness campaigns (e.g. Travelwise Derbyshire bus-back and poster campaign,
www.carsharederbyshire.com)

•

Renewal of Derbyshire County Council’s fleet after a review carried out by Energy Saving Trust on
their own fleet together with the ‘grey’ fleet.

•

Measures to reduce mileage operated by or on behalf of the county council were implemented
through Cross – Departmental Efficiency Group on Travel.

•

Measures were implemented to reduce the adverse impacts of road freight(e.g. signing
improvements and weight restrictions to reduce heavy goods vehicles travelling through
unsuitable residential areas.)

5.3

Action Plan for authorities to work with the transport sector

The different types of intervention are set out below. They illustrate the range of action that the
local authority partners could potentially take to assist the delivery of the Low Carbon Transition
Plan. Each would require further analysis to tie-in with non-carbon-related transport planning
across the Study Area.
Table 6: Increasing Levels of Intervention to Encourage Low Carbon Transport
TYPES OF INTERVENTION AND SUPPORT FOR ENCOURAGING LOW CARBON Transport
INTERVENTION

DESCRIPTION &
EXAMPLES

POTENTIAL IMPACT

RESOURCE
REQUIREMENT

EXAMPLES OF
MEASURES
ALREADY
IMPLEMENTED

1. Local authority
fleet

Establishing a fleet
consisting of efficient
and low carbon
vehicles and
measuring &
monitoring progress
against targets set.

Modest impact on NI186
as well as NI 194 and NI
185. Setting an example
on local
businesses/organisations
and residents.

Capital
investment
required as well
as resources to
manage and
monitor targets.

Fleet review carried
out by EST on
Derbyshire County
Fleet and renewal of
vehicles.

2. Local authority
staff travel

Encouraging local
authority staff to
contribute towards
NI186 transport
element through
lower carbon
commuting/business
travel.

Modest impact on NI 186
and NI 194. Reduced
travel costs, improved
health and well being and
demonstrating what can
be achieved to local
businesses/organisations.

Travel
coordinator to
facilitate
progress on
reducing
emissions from
staff
travel/commuting
and to establish
links to
communicate the
message beyond
local authority
operations.

Derbyshire
employers have
implemented travel
plan initiatives with
help from county
council’s Business
Travel Grant
Scheme. (e.g.
Wirksworth Leisure
Centre)
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3. Business and
commercial
transport
interventions

Working closely with
local businesses and
build on existing
relationships to
deliver emissions
reductions.

Significant impact on
NI186, NI 194. Reduced
congestion and better
health and well being.

Working with
partners to
deliver.

46 km of new cycle
routes have been
added and
pedestrian access to
public means of
transport have been
improved.

4. Personal travel

Influencing residents
to reduce carbon
emissions through
smarter travel choice

Difficult to influence but
significant impact on
NI186 and NI 194 if
achieved. Reduced
congestion and better
health and well being

Investment
required for
infrastructure
and awareness
campaigns.

Improvements are
made to various
public transport
interchanges and to
the quality and
punctuality of public
transport through
Punctuality
Improvement
Partnerships and Bus
Quality Partnerships.

5.Transport
Infrastructure and
planning

Using planning to
influence
infrastructure and
reduce emissions.
Provide clear
planning policy
guidance on low
carbon transport
requirements for new
developments. Draw
down central
government funding
to support
establishment of
electric vehicle
charging
infrastructure in
Derby city. Establish
low emission zones.

Impact affects both new
and existing
developments.

Capital
investment
needed and
requires officer
capacity and
external support
to develop best
practice carbon
fund
mechanisms.

Ensuring new
facilities are located
where they can be
accessed by means
other than the private
car and preventing
inaccessible
development and
integrating
‘Accessibility Audit
Toolkit’ to the
planning applications
process.
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6

Wind development opportunities and issues

6.1

Overview of project opportunities

This section of the report analyses the opportunities for the development of local wind projects
through council leadership. It builds on the work done to date to examine project feasibility in
conjunction with Carbon Trust’s Partnership for Renewables enterprise (PfR). The available
information from the PfR studies (which cover aspects regarding the generation of wind energy
on Council-owned land) which have been undertaken to date contain very limited information
regarding concrete outcomes; instead, the PfR studies describe the overall development
process in more detail with respect to site screening / feasibility studies and development and
construction. As for the availability of concrete results, the information provided confirms that
PfR have worked with DCC over the last 12-18 months and have carried out the first two
phases, i.e. initial screening / project feasibility studies.
The two main outcomes resulting from the work undertaken to date are as follows: a) a lease
could effectively sterilise a significant piece of land for 50 years and that there is no provision for
periodically reviewing the rental value of a site, and, b) the annual revenue payment from the
PfR model for a turbine is very modest (and will not vary over time) compared with the revenue
stream that PfR would expect from selling the electricity. It is anticipated that this investment
could potentially result in a period of between 4 and 10 years. However, as outlined before, the
overall level of detail of the information provided regarding progress to date of the development
of potential wind energy schemes within Derby is limited, which in turn limits the usefulness of
the feasibility study to this NI 186 study.

6.2

Scale/Location

The information available regarding the initial feasibility studies carried out by Partnership for
Renewables (PfR) do not specify a certain scale of the proposed wind development(s), nor a
certain location of them, apart from that they could be developed on Council-owned land.
However, the Council anticipates that a number of sites (potential three) are develop-able for
wind energy generation, with a single turbine on each.

6.3

Economic / financial issues

In view of the fact that the PfR will make an investment of around £200-£300k at its own risk,
the PfR’s request for an option for a 25 year lease on each specific site is granted. With respect
to the lease terms, the PfR guarantee full market rent for the lease of the site, which in turn is
based on 6% of any revenues from selling the electricity in years 1-10 and 8% from year 11
onwards. Regarding income from electricity sales (i.e. private wire), any electricity purchased
will be sold to a load within 500m around the turbine will be sold at a discount to the retail price
(PfR estimate an 18% discount). The financial benefit of the project for the Council will
significantly increase for loads over 500kW.
Development of a basic financial model taking into account the main input parameters relevant
to wind energy development. The tables below summarise the input parameters to the models
as well as the output parameters along with comments and the respective values.
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Table 7: Basic financial model wind - inputs:
Basic financial model – wind – inputs
Input

Comment

Value

Turbine cost

wind developer ball park figure

£1m / MW

Project development cost

development agreement cost
(Camco value)

£25,000 / MW

Operation & maintenance cost

plant O&M and replacement, utility
standing charges, insurance etc.
(source: Element Energy: Design of
Feed-in-tariffs for sub-5MW
Electricity in Great Britain Quantitative analysis for DECC (Jul
09), p. 87)

£44,000 / MW

Expected annual generation per
installed MW

based on a conservative load factor
of 20%

1,752 MWh / MW

Electricity ROC price

Assumption: constant at the buy out
price (source: Poyry report on District
Heating (DH), p. 136)

£34/MWh

LEC price

Assumption: constant at current
value (source: Poyry report on DH, p.
136)

£4.56 / MWh

expected feed-in-tariff (FIT)

nb. only applicable for wind
developments up to 5MW; FIT for
500kW – 5MW scheme: 4.5 p/kWh
generation tariff and 5p/kWh for all
electricity exported to the grid

£45/MWh generation tariff and
£50/MWh for all electricity exported
to the grid

electricity grid export price

generators can either get a fixed
export tariff of £50/MWh or negotiate
a PPA themselves and not both; the
assumption is that assuming that
everyone will take the fixed price
which will be more bankable than a
shorter term PPA.

0£

discount rate

Assumption: post tax nominal hurdle
rate for large scale investors (source:
Element Energy report: Design of
Feed-in-tariffs for sub-5MW
Electricity in Great Britain Quantitative analysis for DECC (Jul
09), p. 20)

10%

average onshore turbine capacity in
Derby area

assumption: conservative value; may
be higher, but will require at least
one year worth of wind assessment

20%

Table 8: Basic financial model wind - outputs:
Basic financial model – wind – outputs
Output

Comment

Value

Capital expenditure (CAPEX)

this includes turbine costs, electricity
connection costs, etc. (Camco
assumption)

£1.5m / MW

Operating expenditure (OPEX)

plant O&M and replacement, utility
standing charges, insurance etc.

£44,000 / MW

Cleaner Greener Energy Study: Report 2 - Preparing for NI186 & Options for Local Authority power generation

62

(source: Element Energy: Design of
Feed-in-tariffs for sub-5MW
Electricity in Great Britain Quantitative analysis for DECC (Jul
09), p. 87)
Expected revenues for developments
smaller than 5MW

FIT for 500kW – 5MW scheme:
£45/MWh generation tariff and
£50/MWh for all electricity exported
to the grid x yearly electricity
generation

£45 / MWh + £50 / MWh x 1,752
MWh / MW = around £166,000 / MW

Expected revenues for developments
bigger than 5MW

ROC price (constant at buy out:
£34/MWh) times yearly electricity
generation

£34 / MWh x 1,752 MWh / MW =
around £60,000 / MWh

Project IRR

Typically 10% on a reasonably windy
site. May be far lower in urban
context.

6.4

Summary of development stages

Based on the PfR approach, the development process for potential wind energy projects on
Derby City Council-owned land consists of three stages, i.e. screening of sites, project feasibility
studies and development. The current status is that over the last 12-18 months the PfR have
undertaken the first two of the three above mentioned stages. Both of these stages have been
based on a GIS analysis and include the initial site screening and project feasibility studies.
However, more detailed feasibility work will have to be carried out. The key issues identified so
far by the PfR process include the conditions of the lease and the annual revenue payment.

6.5

Development risk

The risk-value profile for a typical wind project through the various project stages is illustrated in
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Figure 26. The areas of greatest risk relate to consenting and planning where there are
significant barriers to be overcome and low rates of success. Once planning permission has
been granted the project value immediately increases and there is the potential to either sell the
project (wholly or in part) or to borrow capital against the value of the land or land options. One
power purchase agreements, land leases and construction contracts have been completed then
the project reaches ‘financial close’; and the bank lends money in staged payments to finance
the construction phase. One the project is operational, the residual risk is low, the value high
and the debt begins to be repaid from revenues resulting from electricity generation. This
summaries the relative risk that must be managed. A greater explanation is set out below.
Priority risk areas are highlighted in red text.
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Figure 26 Risk-value profile for a wind project

6.5.1 Planning / regulatory risks
•

•

•

Planning permission
15

•

local resistance (NIMBY ), e.g. related to visual amenity, impact on avian fauna / biodiversity,
shadow flicker, noise, electromagnetic interference, heritage issues, ice throw, loss of value in
property, general community dissatisfaction with wind energy / local resistance groups,
insufficient community involvement / community benefits, etc.

•

planning bottleneck for wind energy projects resulting from slow planning system decisionmaking process resulting in an ever-growing backlog of capacity trapped in the planning
system

National regulation
•

Changes to renewable energy / wind energy targets

•

Changes to Renewables Obligation / feed-in-tariff legislation

•

Changes in Environment Agency regulation relevant to wind energy developments

Regulation affecting the built environment, e.g. zero carbon definition / onsite / offsite offset
regulation

6.5.2 Technology risks
• Turbine technology problems / component failure, especially if there is insufficient coverage of
warranties by manufacturers
• Turbine unsuitable for wind / climatic conditions resulting in power production loss
• Turbine not meeting power output warrantee resulting in power production / revenue loss

15

NIMBY: acronym for ‘not in my back yard’, i.e. opposition by residents with respect to negative side effects of developments in
their vicinity
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• Higher than predicted turbulence at turbine location, e.g. due to poor modelling of wake –
potentially impacting power output

6.5.3 Development / site risks
•

Issues resulting from Environmental Impact Assessment, e.g. impact of turbines on avian fauna or
on other types of local biodiversity

•

Unsuccessful negotiations with landowners regarding land lease / land purchase: not only
regarding land where turbine foundations will be built, but also land along access routes (even if
the turbine components do not touch the access route land)

•

Potentially unacceptable cumulative impact from other wind turbines in the area

•

Access to the distribution / transmission grid

•

Development and construction-related risks, e.g.

•

•

sub-optimal selection of EPC (engineering, procurement and construction) contractor

•

inability to secure a viable turbine delivery route

•

turbine unavailability for grid backstop date deadline (which can result in termination of grid
agreement)

•

construction programme delay resulting from bad weather conditions or from protected
species (e.g. birds) breeding on / near site

•

turbine structural or component damage during transport

•

damage to public infrastructure during transport

•

additional land requirements along delivery route / poorly constructed or maintained delivery
route, resulting in delay, increased costs, bypass requirements

•

unexpected deep peat on access route or at turbine foundation location

•

industrial disputes with an impact on the overall development

Health and safety-related incidents potentially leading to delay or even prosecution

6.5.4 Financial risks
•

National (or international) changes in governmental incentives, e.g. Renewables Obligation, feed16
in-tariff or other types of subsidies, such as investment subsidies or tax credits (the latter is only
a risk where an incentive programme is not long term)

•

National or international changes in governmental disincentives, e.g. trade barriers, subsidy caps

•

Non-availability of capital, e.g.

•

16

•

too stringent financing criteria by the financial sector when compared to wind project
economics, e.g. too high minimum debt service coverage ratio required by lender

•

generally, too much competition for limited capital, e.g. higher rates of return in other sectors

Cost of financing, including disadvantageous development of exchange rates, disproportionate
costs for legal services

aimed to be implemented by April 2010 and applicable to wind energy developments up to 5MW
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•

Project not considered bankable, e.g. insufficient insurances or uninsurable project risks, PPA
provider has inadequate credit rating

•

Lack of / unattractive power purchase agreement (PPA)

•

Market price volatility where investors are exposed to either fluctuations in power prices or to
some market based incentive (e.g. ROCs); note that fixed feed-in tariff arrangements neutralise
this risk for investors

•

High / decreasing cost of wind turbines, triggered e.g. by demand outstripping supply, by supply
bottlenecks or by high cost of wind turbine-relevant raw materials (e.g. steel)

•

Potentially low reliability of wind resource / energy production data used for financial model (e.g.
insufficient wind monitoring data to allow for reliable long term wind data projection)

•

Power production / revenue loss resulting from:
•

higher than predicted turbulence at turbine location, e.g. due to poor modelling of wake

•

turbine not meeting power output warrantee

6.5.5 Management risks
•

•

Operation and management of wind turbines, e.g.
•

no regional or even national presence of O&M contractor

•

insufficient response time of O&M contractor

•

supply chain issues of O&M contractor resulting in prolonged down time

Untapped potential of ESCOs in delivering the energy services resulting from the turbine output

6.5.6 Bank’s requirements
The following requirements have to be met before banks would commit to providing debt for
wind projects:
•

Secured lease / option on land (risk: relatively low, as risk mitigation is a function of additional
investment)

•

Completed wind energy resource assessment / wind tests (duration: as wind energy outputs vary
year on year by around 10%, the longer the measurements have been taken, the better; minimum
requirement: 1 year of local measurements which will be supplemented by long-term
meteorological observations from nearby weather stations; wind test output: wind rose, frequency
distribution graph)

•

Confirmed turbine order (risk: it is more likely that a smaller site would result in a lower priority with
turbine manufacturers seeking economies of scale)

•

Secured grid connection agreement: agreement from the distribution network operator (DNO) to
provide connection to an adequate grid connection point with sufficient grid capacity

•

Secured grid access agreement: agreement from stakeholders along the way covering the
distance from the wind turbine(s) to the grid connection point

•

Secured planning permission (risk: very high, as there is currently a significant planning pipeline
and the process of granting planning permission can take years)

•

Once these requirements have been met, banks are willing to finance LA wind projects with 80%
debt.

Development options appraisal
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The development options for large wind projects are as follows:
• DCC to self develop
In this option, DCC would commission consultants for the feasibility stage, take the project to
planning, procure the turbines and own the project.
DCC’s public procurement rules may require it to select both consultants and turbine installation
contractors through open competitive tendering. This would slow down the project from its
current position and could lead to other difficulties in realising the project. The turbine
procurement process can be particularly challenging for two main reasons: a) lead times for
turbine procurement are generally long (due to high demand and supply bottlenecks) and b)
turbine manufacturers give preference to large wind farms, i.e. the smaller a wind project, the
longer the waiting time. This potentially poses a significant constraint to self-development by
DCC as its open procurement rules work against the industry trend for the establishment of long
term framework contract by wind developers.
In terms of the economics of this development option, the IRR obviously depends on the site
(mostly because the electricity produced grows with the cube of the wind speed), but it is likely
be around 10% on a small marginal site. This is far greater than a nominal public sector target
rate of around 3.5% as set in the Treasury Green Book so should satisfy both the need to
demonstrate best value and go some way to mitigating the inherent development risk of a single
or limited size portfolio of projects.
Another option for DCC would be to sell the project on post planning for around 200% of the
development costs (getting planning permission is by far the highest risk for wind projects,
which in turn the increased interest from investors in wind projects already having planning
permission). This variant on the self-development model would overcome many of the problems
around procurement of turbines but would rely on DCC mobilising revenue funding for
development works (circa £0.5 – 1.0m per project), buying in the necessary development
expertise and accepting and/or managing the risk. With a small portfolio or a single project then
this risk cannot be spread across several projects and there is therefore a likelihood of at least
50% that development funds will not realise a project with planning permission.
Overall, this is seen as the highest risk option for the council, both at development and
construction stages, and, unless a portfolio of windy sites for development can be identified
where the development risks can be spread and where the potential returns are very attractive,
then self-development is not recommended.
•

Joint Venture

The second development option for a large wind project would be for DCC to enter into a
development partnership, e.g. with Partnership for Renewables (PfR) or a private sector
development partner such as RES or Ecotricity. DCC would bring the land and take care of
stakeholder management with the partner taking ownership of the planning process and of
getting the power purchase agreement (PPA) in place. With respect to ownership, there are
several options, i.e. either DCC or the development partner, or a community, a bank or even a
utility.
In terms of the economics of this development option, each partner would cover their own costs
and an agreement would be fund as to how the funds are split on exit (this applies if the site is
good). However, if the site is rather poor (but good enough to be viable for development in the
first place), then DCC may need to indemnify / underwrite the development costs of the partner
which would result in the partner getting paid consultancy fee with some risk share.
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The project may be divided into development and construction phases with different IRRs.
The potential returns can be realised in two ways: through converting development funds into a
success fee / carried equity, or through council investment in the capital assets post planning.
Given that the council lacks development expertise but may be able to help to manage
stakeholders in support of the project, it is our view that development works should be led by
the specialist partner but that a “value” should be attributed to the council’s in-kind contribution
pre-planning. This could be realised through an increase in land lease / profit share revenue
compared with a ‘do nothing’ scenario where the development partner leads all the work and
takes all the risk. A variation on this would be for DCC to part fund development works and
convert this into project equity post planning.
An alternative arrangement might be possible where the development risk is carried mostly or
entirely by the development partner but post-planning capital investment is shared across the
partners. At one extreme, the council could “buy” the project from the developer (if they and the
banks were willing to do so) through valuing the project based on project revenue and residual
risks. At another extreme, the council could maintain a modest stake in the project (say 10%) in
order to generate an ongoing revenue stream. A 50/50 split of investment would probably be the
upper limit of council investment that a partner would entertain as this is a primary revenue
stream once planning has been secured. If the council wanted to take a greater stake then it
should secure a development partner that was prepared to exit at financial close or post
construction.
• Externally contracted
This option would be the most straightforward, as DCC would grant a franchise / option
agreement (possibly through a public procurement exercise) to companies such as Ecotricity or
even PfR. This option would result in DCC to only receive a land lease payment or revenue
share. The exact numbers could be benchmarked through market testing or negotiated through
detailed discussions. This is the lowest risk, lowest reward option for the council but could still
deliver the political outcomes it is seeking in terms of using council assets (land) to realise new
generation capacity and reduce local emissions on a net basis.
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6.6

Summary of Options Appraisal

Wind Development Options Appraisal
Development Option

Legal constraints

Potential Returns

Risk to Council

Self Develop

Procurement of turbines

~10% project IRR typical

Investment of development
funds on small portfolio or
single project
Reaching financial close
All development and
construction risks

Joint Venture

Rules for procurement of
partner needs to be
considered

In-kind development
(revenue) investment could
become carried equity
(circa 200%); additional
capital investment could
realise up to 10% return,
typically

Limited development
funding at risk on small
portfolio or single project;
capital investment postplanning once most risk
removed but performance
of turbines on marginal site
may underperform

Externally Contracted

Limited constraints but
open procurement may be
needed

Limited returns from land
lease and/or profit share.
Would be boosted by
consumption of power by
nearby council buildings

Low financial risk but
outsourced project reduces
council control leaving
residual political risk of
non-performance of
partner
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7

CHP and District Heating development opportunities & issues

7.1

Overview of project opportunities

This section of the report examines opportunities for the development of a city-centre CHP and
district heating systems, potentially fired by gas and/or biomass. It first of all appraises the
findings of a specific study and then goes on to describe the wider opportunities that exist to
take such a project forward.
Utilicom has carried out a feasibility study into the opportunity for a city centre CHP and district
heating system. The available information presents five main outcomes:
a. such a scheme would be viable for Derby;
b. an initial key load (to be expanded at a later stage) could be from the year-round heat

demand from five main buildings in Derby;
c. an energy service company (ESCO) would be set up to install and operate the scheme;
d. the anticipated yearly savings for the Council resulting from the scheme would be around

700 tonnes of CO2 as well as some £26k of fuel and maintenance costs;
e. no up front capital costs is anticipated for the Council; instead, there would be a 25 year

contract commitment to be made to the ESCO for purchasing the electricity and heat
generated.

7.2

Scale/Location

According to Utilicom’s feasibility study, a city centre combined heat and power DH scheme in
Derby would have a 300kW electrical output gas fired combined heat and power unit. As for the
required load, Derby’s Queens Leisure Centre is considered to be a key load for a CHP DH
scheme because of its year-round heat demand. However, the feasibility study also points out
that the possibility of expanding the CHP DH scheme at a later date could be explored as
further loads become available to connect with the possibility to include new heat/fuel sources,
including biomass. Regarding the potential location, the Utilicom feasibility study outlines that a
CHP DH scheme in Derby could include five core buildings to get it started, with the CHP
energy centre to potentially be located in the basement part of The Assembly Rooms car park.

7.3

Economic / financial issues

According to Utilicom’s feasibility study, a DH scheme in Derby would save some £26k of fuel
and maintenance costs (around 5% of present overall spends). In order to install and operate
the DH scheme, an energy services company (ESCO) would be set up. In terms of the required
investment, there would be no up front capital costs to the Council, however a 25 year contract
commitment would have to be made to the ESCO for purchasing the electricity and heat
generated. Regarding the scheme’s impact on the city’s carbon emissions, the likely annual
CO2 saving potential would be around 700t/ CO2. This would represent almost 90% of the
anticipated 800t of CO2 reduction required to satisfy Derby’s annual Carbon Reduction
Commitment (CRC) carbon saving liabilities. This in turn can have positive financial
implications for the Council due to a smaller penalty or even a bonus resulting from the carbon
savings at the same time also leading to an improved position of the Council in the CRC’s
league table.
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We have developed a basic financial model taking into account the main input parameters
relevant to biomass CHP development. The tables below summarise the input parameters to
the models as well as the output parameters along with comments and the respective values.
Table 9: Basic financial model CHP - inputs
Basic financial model CHP – inputs
Input

Comment

Value

Fuel cost

Based on mix of waste wood and virgin wood
(Camco assumption)

£30 / tonne

Calorific value of wood

kWh / tonne

3,600

Annual fuel consumption

tonnes (by calculation)

7,787 per MWe CHP capacity

Project development cost

development agreement cost (Camco value)

£100,000 / MW

Operation & maintenance
cost

plant O&M and replacement, utility standing
charges, insurance etc. (source: Element Energy:
Design of Feed-in-tariffs for sub-5MW Electricity in
Great Britain - Quantitative analysis for DECC (Jul
09), p. 100)

£80,000 / MW

Expected annual electricity
generation per installed MWe

by calculation (based on a load factor of 80% and
a heat to power ratio of 3)

7,008 MWh / MW

Expected annual heat
generation per installed MWe

by calculation

21,024 MWh / MW

Percentage heat utilisation

Camco assumption based on experience

50%

Heat sale price

Camco assumption based on BERR quarterly
index

£30 / MWh

Standing charge

in lieu of boiler and annual service charge

£50

Electricity ROC price

assumption: constant at the buy out price (source:
Poyry report on DH, p. 136)

£34/MWh

LEC price

assumption: constant at current value (source:
Poyry report on DH, p. 136)

£4.56 / MWh

expected feed-in-tariff (FIT)

nb. only applicable to biomass CHP (£90/MWh) or
AD CHP (£115/MWh): generation tariff and
£50/MWh for all electricity exported to the grid

£90/MWh generation tariff and
£50/MWh for all electricity
exported to the grid

electricity grid export price

generators can either get a fixed export tariff of
£50/MWh or negotiate a PPA themselves and not
both; the assumption is that assuming that
everyone will take the fixed price which will be
more bankable than a shorter term PPA.

0£

discount rate

assumption: post tax nominal hurdle rate for large
scale investors (source: Element Energy report:
Design of Feed-in-tariffs for sub-5MW Electricity in
Great Britain - Quantitative analysis for DECC (Jul
09), p. 20)

12%

Table 10: Basic financial model CHP - outputs
Basic financial model CHP – outputs
Output

Comment

Capital expenditure (CAPEX)

this includes biomass steam turbine CHP costs
(£3,500/kWe; source: Poyry report on DH, p. 100);

Value
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DH infrastructure cost (£10,000/kWe; source:
Camco figure), development agreement costs,
(£100,000 per MWe); consenting (£100,000 per
MWe); financial close (£100,000 per MWe);
Operating expenditure
(OPEX)

plant O&M and replacement, utility standing
charges, insurance etc. (source: Element Energy:
Design of Feed-in-tariffs for sub-5MW Electricity in
Great Britain - Quantitative analysis for DECC (Jul
09), p. 100)

£80,000 / MW

Expected revenues – variable
charges

FIT generation tariff x electricity generation / yr =
FIT export tariff x electricity generation / yr
exported to the grid =
Sale of heat (heat generation x heat utilisation x
heat sale price) =

£630,720

Expected revenues – fixed
charges

heat generation x heat utilisation x standing charge
=

Project IRR

Based on standing charge of £50/kWh heat and
DH costs of £10,000/kW

7.4

£350,400
£315,360
£525,600
Approximately 5-15%

Development risk

There are numerous project risks to manage for biomass CHP projects as summarised below:
• Fuel supply contract is signed, but project fails to get funding
• Project is no longer financially viable
• Developer sells the project on
• Phasing complexities slow project leading to stranded assest

7.4.1 Planning / regulatory risks
• Significant change in law or regulation (e.g. Producer Responsibility Obligations on qualification of
specified fuels for issue of ROCs)
• Environment Agency (EA) forces shut down or closure (e.g. breach of emissions limits)
• EA limits storage on site
• Complaints over noise / dust (dust is a problem)
• Change in EA regulation on the status of various fuel streams as waste

7.4.2 Technology risks
• Start up of project significantly delayed (6 months is common)
• Lengthy boiler shut-downs (periods of up to 6 weeks can be expected)
• Boiler requires significantly more or less fuel
• Boiler corrosion or erosion
• Boiler does not perform to guarantees, and manufacturer blames fuel
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• Storage proves inadequate (e.g. if only 24 hour storage, then implications regarding supply issues
on bank holidays to be addressed)
• Fuel handling cannot cope (every conveyor belt breaks at some point)
• It becomes cheaper to use alternative fuels, but the boiler and fuel handling are not capable of
accepting it
• Technology unsuitable for feedstock

7.4.3 Fuel supply risks
• Changes in demand for fuel from other market participants, e.g. supplies of any waste derived fuel
cannot be increased by normal means (such as increased investment in production).
• No substitution options of delivered material guaranteed by supplier
• Change in ownership of feedstock
• Insufficient diversity of feedstock sourcing on supplier side
• Nothing is available at prices indicated by the financial model
• Spot market prices far exceed long-term contract prices signed with suppliers
• Another buyer offers a much higher price
• Another supplier offers a much lower price
• Long-term price guarantees fail to keep up with market prices
• Funders say potential suppliers are not bankable
• Fuel specification as set out in contract not achieved as to 90% biomass content

7.4.4 Financial risks
• Cannot reach financial close
• Interest rates rise
• Capital costs increase

7.5

Biomass project development options appraisal

For a biomass CHP project in a city centre (where control of customers is low), the development
is speculative and is therefore best done in two projects, i.e. the biomass power project first with
the heat network being developed as a separate infrastructure project growing incrementally as
additional loads become available.
In terms of the main procurement options, the biomass power CHP centre could be procured as
a DBOOM (design, build, own, operate, and maintain) or EPC (engineering, procurement and
construction) from the private sector. Alternatively, the project could be sold post planning for a
success fee to a private owner.
In terms of the economics, the biomass power project (developed first, as outlined above) would
have an IRR of around 10-15% (depending on whether ROCs need to be retired as Code for
Sustainable Homes (CSH) customers are connected). The heat network (which is developed as
a separate infrastructure project) would grow incrementally with a marginal capital expenditure
(capex) offset against the heat price and connection charge. This option would have a utility
IRR of around 5-10%. If DCC had a carried stake / ownership of the project, then there would
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be a greater ability to cross subsidise the poor IRR on the heat network. In terms of the
development cost, these are typically around £1-2 million on a 10MWe project. This may give
around 200% to 300% multiple upside post planning. However, if there is enough capital to
invest, a 10-15% IRR on £30m may be preferable.
Regarding how to finance such a project, raising capital may be possible by paying for the
development at risk using housing growth funds (e.g. from CLG or ERDF) – this then becomes
seed equity. Once a PPA and planning permission is secured, DCC could either enter into a
Joint Venture with a PFI type provider or DCC may be able to secure prudential borrowing e.g.
from the Public Works Loan Board (PWLB), at interest rates marginally (e.g. up to 10-30bp, i.e.
0.1% - 0.3%) above those at which the Government can borrow from the gilts market. However,
other forms of borrowing, e.g. commercial bank loans and bond issues, are permitted, as well.
As with other types of investment there is a clear correlation between risk and reward. Greater
control requires greater development funds put at stake for a longer time, but would usually
result in a greater long term NPV. A fuller exploration of the options follows.
7.5.1 Defining the purpose of the ESCO
It is important to define the purpose or outcomes for a proposed ESCO. At a project-level it’s
important to developed a clear statement of objectives and then review these objectives against
the potential rewards and the attendant risks. In defining the purpose it is necessary to answer
key questions:
• Who are the stakeholders, e.g. building occupiers (current and future), building owners, Local
Authority, and so on.
• What is the key role of the ESCO? Is it carbon savings, long term / low cost energy services,
reduces capital expenditure, support developing technologies / supply infrastructure.
• Are there changes that can be made to the business case that would interest existing private sector
parties to take forward the project?
• Can the public sector reduce the risk in the project and make it more likely to deliver?

The ESCO is generally given a long lease for the energy centre building and plant and the
distribution systems with the responsibility to operate, maintain, and replace as necessary. In
some instances, the generation equipment is actually owned by the ESCO but this may not be
advisable for a large scale city centre scheme as a commercial ESCO’s assets could potentially
be sold off in the event of bankruptcy.
7.5.2 Local Authority powers in establishing an ESCO
All public sector agencies potential have the powers to establish ESCOs; however, Local
Authorities have particular constraints it is important to acknowledge.
Local Authorities have a range of powers that the can employ to influence and encourage the
development of decentralised generation projects. They can act as the developer, as
landowner/landlord, can act through the discharge of planning powers and then can offer
financial support. The procurement of ESCO services and the establishment of an ESCO are
solutions that could be considered, particularly where these others powers are not appropriate
or are insufficient. A Local Authority is likely to need to use these other powers such as
planning policy and its role as a landlord as additional levers for ensuring the success of an
ESCO – for example in ensuring a heat demand for a CHP project, or providing planning
permissions for a renewable energy installation.
Local Authorities are able to take forward ESCO projects under the general ‘well-being’ power
which enables them to do anything that contributes to the promotion or improvement of the
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economic, social or environmental ‘well-being’ of their area. Most importantly, in terms of their
involvement in ESCOs, Local Authorities are able to form subsidiary companies or to hold rights
in companies
There are a number of different types of local authority companies that can be established:
• Controlled companies;
• Arm’s length controlled companies (ALMOs);
• Influenced companies;
• Minority interest or authorised companies – most relevant for local authorities in terms of holding a
minority interest in an ESCO (less than 20% of the voting rights); and,
• Regulated companies – this widens the potential role that a local authority can play in a company
and the local authority can govern its involvement in terms of its role in underwriting the borrowing
of a company and not being held liable.

If a local authority borrowing is required for the delivery of an ESCO then prudential rules apply.
In taking forward an ESCO, local authorities are also affected by trading and charging rules.
The London Energy Partnership report, ‘Making ESCOs Work: Guidance and Advice on Setting
Up & Delivering an ESCO’ (Feb 2007), provides an excellent legal summary of all these issues.
The finer details of these trading and charging rules can be found in the relevant Acts, or
through seeking legal advice.

7.5.3 Ownership and structure of the ESCO
The ownership and governance of ESCOs essentially falls into one of 3 categories:
•

Wholly owned by the private sector - for instance, an ESCO in which the shares are held by an
energy provider and a developer (there are a number of these planned or in operation). Local
Authority powers are not relevant at all to a wholly private ESCO but if a Local Authority has a role
in establishing the ESCO then it might continue to maintain involvement through ownership of
shares. An example of this would be Southampton where the Council still benefits from a profit
share scheme with the private sector ESCO. This is essentially the Utilicom model on offer to DCC
at present.

•

ESCOs in which a Local Authority has an interest, but where that interest is less than 20% the London ESCO and Thameswey Energy (Woking) are examples of this type. Normally the
remaining >80% ownership would be held by one or more private sector interests, usually an
energy provider. Limiting Local Authority participation to below 20% prevents the ESCO being
affected by local authority constraints, finance rules and duties. However, an interest restricted to
19% of the shares need not prevent the Local Authority from having the influence it needs, and the
joint venture agreement with the private sector party can be used to specify the function and
objectives of the ESCO, its funding and the choice of projects.

•

An ESCO in which the local authority has a 20% or greater shareholding - these are most
suitable where the ESCO’s function is focused upon matters of social, economic or environmental
well being, and where commercial considerations of making a profit are secondary. This could
occur for example, where the scheme operated by the ESCO is not commercially viable as a free
standing business and significant financial support is required from the local authority. Local
authority powers require close attention under these arrangements and may constrain the ESCO’s
activities, such as selling electricity to other consumers. These types of ESCO project do not
necessarily preclude any profitable private sector involvement and it can still be possible for the
local authority to have a shareholding of greater than 20%, but nevertheless still offer a private
sector partner commercially viable terms.
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The structure of an ESCO will be determined by a number of issues, including the degree of
energy knowledge and experience within the contracting organisation and the attitude of the
organisation to risk and funding. In addition, the approach and structure of an ESCO is also
determined by the specific energy project and whether it is a one-off design and build energy
generation facility or a series of installations across one or more buildings.
The typical basic functions of an ESCO are to build, own and operate CHP services for a new
development or existing settlement. However, ESCO arrangements can take a wide variety of
forms depending on the particular needs of each specific case. There are intricate relationships
between the ESCO and the developer, the financial institutions, residents, technical contractors
and management of the capital assets (generation and distribution plant/infrastructure).
It is important to apply a logical decision-making process to aide selection of the most
appropriate ESCO model for the projects. Initially, it is important to establish whether scale
and/or complexity will limit the interest of commercial ESCO taking significant or majority role in
an ESCO. For a housing development, is anticipated that anything larger than 150-300
dwellings (depending on the nature of the development) may justify the expense of establishing
an ESCO. Also the inclusion of novel low carbon / renewable energy technologies would tend
to preclude significant commercial involvement and suggest a “community” approach.

7.6

Development process, procurement and contracts

7.6.1 Development process and procurement
In considering the development of ESCO it is important to understand and adequately resource
the key stages of work which are illustrated below.
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Figure 27: ESCO development process. Source: Camco
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Implementing a full ESCO project can be a long and complex process and will require significant
staff resource from the local authority, community group or private sector organisation that is
leading the process. The process also relies upon expert business, procurement, legal and
technical advice. If this does not reside in-house to the organisation then financial resources
are required for a consultancy team to support the whole process.
In general all contracts issued by a local authority for the delivery of an ESCO need to be
competitive, and any decision to let a contract without advertisement will have to be clearly
justified. If a local authority establishes a wholly owned ESCO then it will still be subject to
public procurement rules and any contracts let by the ESCO will need to be competitive.
The nature of energy projects requires some degree of technical design flexibility and risk
transfer which generally means that a negotiated procurement procedure is often the most
suitable approach. This means that rather than issuing a highly detailed brief from the outset
which limits the opportunity for innovations from energy services/ CHP experts, the tender
process allows substantial opportunities for innovation from the tenderers. The negotiated
procurement process includes:
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• Preparation of Invitation to Negotiate – requires involvement from expert technical and legal
advisors to develop general details of the project followed by an advertisement in OJEU. The ITN
will require from bidders information relating to the programme of initial works, a financial model,
insurances and details of company structure;
• Pre-qualification of private sector partners – tenders need to be evaluated against a set of
minimum standards for technical and financial competence;
• Invitation to tender period – the short-listed companies will visit the site and attend meetings in
addition to refining their proposals;
• Evaluation & selection of preferred bidder – may need to request Best and Final Offers (BAFO) in
order to determine the best offer;
• Negotiation with preferred bidder & financial close – this involves detailed negotiations on the terms
and conditions of the Project Agreement, the financial model and other details.

This process typically takes a year to 18 months (see Table 11) and is followed by the
construction period and finally the commencement of full services on an Operational Start Date
(OSD) which is likely to be another two or three years down the line.
Table 11. ESCO development time line
Procurement stage

Weeks

Preparation of invitation to negotiate
(ITN) and issue to long-list

6-8

Pre-qualification of potential partners to
establish shortlist

3-4

Tender period including meetings with
bidders

8-12

Evaluation and selection of preferred
bidder

3-4

Negotiation with preferred bidder and
financial close

24-36

Total time from a decision to proceed
with the project to financial closure

44-64

The tender evaluation process for the energy services contract will be much the same as for any
other service contract. The local authority, community group or housing developer will need to
satisfy itself that the successful company is capable of delivering the scheme and that the
charges associated with the contract are competitive and provide good value. The evaluation
procedure includes the consideration of how risks will be managed and the financial model
should be evaluated through whole life costing carried on a net present value (NPV) basis.
7.6.2 Contracts
Contracts bring together the procurement, finance and management arrangements for an
ESCO. The particular procurement strategy that is followed for an ESCO will differ from case to
case, but will follow the basic contract structure outlined below regardless of whether it is a
public, private or community ESCO.
The main contract around which an energy project will be developed is the Project Agreement
which contains all the provisions relating to the development, design, construction and operation
of the scheme. The agreement legislates for the division of responsibilities at each stage of the
project, describes how the risks are divided and details the payments to be made by the

Cleaner Greener Energy Study: Report 2 - Preparing for NI186 & Options for Local Authority power generation

79

procuring authority in return for the provision of energy services. A draft Project Agreement will
usually be included with the ITN so that the tenderers know the level of risk and other specifics
to the scheme.
A key element of the Project Agreement is the ‘output specification’ which outlines the key
energy service outputs that the ESCO is required to deliver, rather than be prescriptive as to the
means of achieving these services. The expert energy service company then has the flexibility
to deliver these energy services outputs in the most effective way that it determines. The output
specification needs to state the functions and performance required, such as the buildings that
need to be supplied, the required heating standards and the target carbon dioxide emissions.
The contracts will reflect the roles, responsibilities, risks and rewards for the different ESCO
partners and the types of contract typically involved in ESCO arrangements include:
• Project agreement – as outlined above this contains all the main provisions relating to the roles &
responsibilities of the main parties;
• heads of terms agreement (HoT) – the HoT contain the draft structure of the scheme and
preliminary issues, and is typically the precursor to the negotiation of the main project agreement;
• joint venture agreement – this usually involves a contract between two parties which sees the two
parties sharing the risk, the investment and the returns (hence, a ‘joint venture’). Some ESCOs are
established as joint venture vehicles;
• memorandum of understanding (MOU) – an MOU is a less formalised form of agreement that
may be agreed between the ESCO parties that sets out certain expectations and requirements, but
does not form a formal contract;
• design and build/ construction contract – which may be issued by the ESCO to a contractor that
designs and builds the energy plant;
• operation and maintenance contract – this is issued for the operation and maintenance of the
energy infrastructure, and can be included within the design and build contract (i.e. a ‘design, build,
operate and maintain’ contract);
• energy services agreement (ESA) – if a new ESCO vehicle is not being established, then the
procuring organisation may opt for an energy services contract with an energy company provides
agreed energy services, such as the installation of energy efficiency measures within buildings;
• consumer agreements – such as heat supply contracts or power purchasing agreements between
the ESCO and its customers;
• supply contracts for goods and services to ESCO – such as metering services or maintenance
contracts that the ESCO might outsource to other contractors;
• loan agreements – these might underpin the financial investment in the energy plant and could be
held either by the procuring local authority or by the ESCO with the financing house;
• warrantees would sit beneath most of these contracts so as guarantee that the services will be
provided at the standard levels agreed.

Contract Management will be an important element of the long term monitoring of the successful
delivery of the Output Specification and the successful relationship with the expert energy
services partner. Good partnership working is essential to the viable and successful operation of
a CHP and decentralised generation scheme.
Figure 28 outlines the basic contract structure for an ESCO established between a local
authority or community group, and a private sector energy company so as to provide heat and
power services to a community or new development. It illustrates some of the different types of
contract agreement that are described above, with the contracting local authority and customers
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on one side of the red dotted line and the ESCO’s contracts for the design, construction,
maintenance and financing agreements on the other side.
Figure 28: Basic ESCO contract structure for a local authority led ESCO (source: Good Practice Guide 377 –
Guidance on procuring energy services to deliver community heat and power schemes)

However, there are a variety of potential contract structures that can be established depending
on the precise role and responsibility that each party undertakes, such as whether the leading
partner is involved in the financing of the project or awards the full contract for operation and
maintenance of the energy infrastructure at the same time as the design and build contract for
the plant. The five different contract structures illustrated below highlight these alternative
arrangements and outline the circumstances when each structure might be adopted.
Figure 29 illustrates a typical private sector ESCO organisational / contractual arrangements.
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Figure 29: Typical contract arrangements for a private sector ESCO

7.7

Regulation of power and heat

7.7.1 Generation of electricity
The generation, transmission, distribution and supply of electricity is subject to considerable
regulation through the Electricity Act 1989, the Utilities Act 2000 and through the Office of Gas
and Electricity Markets (Ofgem). There are exemptions from the requirement to have a licence
so as to free smaller operations from the licensing requirements. Exemptions are granted to
generators below 50 MW and most ESCO schemes are likely to be below the threshold for a
generation licence.
7.7.2 Distribution of electricity
Local electricity distribution networks (the wires in the ground) are usually owned by the local
Distribution Network Operator (DNO) and if an ESCO wishes to use the network to distribute its
electricity then it will need to pay the DNO for the privilege. The charge is known as the
Distribution Use Of System (DUOS) charge and DNOs are obliged to publish their DUOS
charges and they are not permitted to discriminate between suppliers. However, many ESCOs
install their own ‘private wire’ network in order to avoid these DUOS charges which can have a
substantial impact on their cashflow. Private wires have the added benefit of exempting the
ESCO from distribution licensing charges, and the private wire approach is employed in many
ESCOs such as Woking and also in most new development sites. The rules around the use of
Private Wires have been examined of late in light of a legal case in Germany.
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7.7.3 Supply of electricity
Under the previous license exemption rules, if the supply of electricity is greater than 1MW for
residential consumers (1000 dwellings) or 5MW for commercial consumers then a supply
license is required and the facility would be governed by complex and costly legislation. Most
community schemes are less than 1MW and so are exempt from a supply license, but larger
schemes for regeneration areas often have an electricity demand of more than 1WM and so are
affected by the threshold. Rather than pay the licensing costs, many ESCOs prefer to build two
or more CHP plants that are each smaller than 1MW so that they can avoid paying the licensing
fee. These rules are currently being updated.
A great deal of commentary has been given to the issue of customers switching supplier and
the 28 day rule – which ensures that electricity supply companies cannot bind customers into a
supply contract that is longer than 1 month. The 28 day contract length was seen as a barrier to
the development of energy services due to the need for a much longer contract so that ESCOs
can invest in energy efficiency through a long relationship with the customer. However, the 28
day rule has now been relaxed so that energy suppliers can tie customers into longer contracts
if energy savings are also being provided. The permitted length of the contract (and thus the
period during which the consumer's right to switch suppliers is suspended) varies from 3 to 5
years depending on the expected percentage reduction in energy consumption. Thus,
depending upon the level of energy efficiency measures achieved by a CHP scheme,
consumers can be tied into electricity contracts for up to three years if the energy efficiency
measures result in a saving of between 9% and 12%, up to four years if between 12% and 15%
and up to five years if more than 15%. Its not yet clear whether this relaxation in the permitted
contract lengths has had a positive impact upon the increased occurrence of energy services.
7.7.4 Metering and billing
Metering and billing are essential activities for an ESCO that is operating a CHP plant and
providing low carbon heat and power to local customers. However, billing and metering are
complex and specialist areas, and ESCOs often outsource billing and metering to specialist
companies which have the capacity to undertake the administration of billing services and
understand the rules and regulations that govern retail and protect the customer. The costs of
installing metering and of billing domestic customers also need to be factored into the business
plan for the ESCO.
7.7.5 Heat supply
Although there is very little regulation controlling heat supply - because its such a small industry
in the UK - local authorities do have powers enabling them to lay a heat network, which they
can confer to a contractor or ESCO to construct the heat network on their behalf. The key
challenge for heat supply is simply that of guaranteeing enough heat customers in order to
finance the construction of the network and then of developing an adequate business plan and
management regime to ensure effective operation and maintenance of the network. The
revenue streams obtained from heat sales to customers will be a key ingredient of the business
plan for an ESCO that’s providing CHP services, and this is likely to require support from the
local authority that goes beyond simply assisting the ESCO. The council will need to ensure that
it uses its planning powers to make certain that new developments connect to a heat network
and that its property services department makes sure council buildings are connected to the
heat network.
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7.7.6 Support mechanisms for low carbon energy supply
The two key financial support mechanisms for low carbon energy supply projects are the
Renewables Obligation Certificates (ROCs) and Climate Change Levy Exemption Certificates
(LECs). ROCs are awarded to renewable electricity generation and an ESCO can capture the
ROCs so as to provide an additional income stream – this will be a particular role of a
community ESCO which can undertake this role for the community renewable energy
installation which otherwise would fail to benefit from this potentially important additional income
stream. Good quality CHP is exempt from the Climate Change Levy and this levy exemption
provides the electricity generated from a CHP plant with an additional financial value as the levy
amount is recycled back to the CHP operator. The LECs are awarded to gas CHP schemes for
the value of electricity that is produced and again it is important that the ESCO claims the LECs
to which it is entitled so as to bring in a potentially vital additional income stream. The revenue
from heat sales could potentially increase under the new Renewable Heat Incentive. The feedin tariff will also support schemes with an installed capacity <5MWe.

7.8

Development options for standalone Biomass Power project

An alternative to developing a large scale district heating scheme could be to develop a
standalone biomass power project. This could then form part of a wider system in due course.
An overview of development and procurement routes for a biomass power project is as follows:
Grid connected power stations are typically purchased to a firm specification by utilities on a
Turnkey basis, or through Engineer, Procure and Construct (EPC) contracts with established
process engineering companies. These assets usually have well defined performance
characteristics and most risks can be reduced to a predictable and acceptable level to allow for
fixed price contracting and balance sheet finance.
Although there are a large number of biomass power plants, many operating in co-generation
mode, most biomass projects are a lot smaller in size than conventional power plants and often
unique in some respect. This can often introduce additional risks and uncertainties.
Where the organisation purchasing the power plant is not able to cover all of these risks then
projected costs can rise to an unacceptable level. This has led prospective providers of biomass
power plants to offer contracts where they assume some, or all of the risk. An example would be
a Design, Build and Operate (DBO) contract which may be priced on an open book basis where
risks and costs are shared, or cost plus contracts where some additional costs associated with
risk are allowed, or directly linked through operating performance to, for instance, the
electricity/heat tariffs where only specific risks can be covered.
Where project finance is to be raised the contracting party may not have direct access to any of
the required design and manufacturing facilities to construct the plant. They may choose, for
instance, to Build, Own, Operate and Transfer (BOOT) the plant as a financial transaction,
managing the risks and even taking on some of the up-front development work speculatively if
the rewards appear sufficient.
A developer may also be prepared to take on more of the energy services to be provided by the
system, for instance, by installing and operating the heating network and establishing an energy
service company (ESCO) for this purpose.
With the anticipated expansion of this sector of the market a number of companies, both
domestic and foreign are now operating in the UK. The particular challenge in residential
development of progressive heat load developments is not amenable to easy solutions.
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Experience on other schemes has suggested that the facility be built several stages. This is by
no means the only solution. If providers are involved at an early stage, perhaps as early as
Scheme design, they may be able to offer a more effective solution.
A biomass power/CHP plant may therefore be procured from a number of sources – and there
are two basic routes available; purchasing the equipment directly from the plant fabricators with
some form of Contract, or purchasing as an overall package put together by a Developer. To
provide an initial structure to enquires, the following classification was therefore used:

Plant Source

Open Market
Preferred Supplier

Provider
Developer

Contractor

ESCO

EPC

DBO, BOOT

Turnkey

The route taken by the Provider can be further separated into the source of the equipment.
Some providers will purchase competitively in the open market, others will operate with tied
agreements for certain types of equipment.
7.8.1 Appraisal of different provision options
The market for biomass projects, including biomass CHP, is particularly active at the moment
with a number of providers, each of whom is entertaining a large number of "live" enquiries.
With this level of market interest providers can choose which projects to focus on, and to better
match their requirements with likely sales. This is a contrast to the situation over the last few
years when only a limited number of biomass projects have succeeded. The expectation is that
this sector will grow rapidly as the definition of biomass has been extended, and the electricity
(and possibly heat) tariffs become more attractive.
A typical scale of urban project -10MWe - is slightly awkwardly placed in the market. It is too
small for the constructors of 30 MW of electricity only plants, and too large for developers of 1-2
MW systems. Nevertheless, a number of providers are available for this size of system. As
steam based systems are not particularly efficient at this scale (compared to other emerging
technologies such as gasification), fuel supply has a more important role than would otherwise
be the case. For many providers, this is often the starting point.
At this stage, the number of successful projects of this type is very limited - there are no recent
UK examples of a property related biomass CHP project of this size. Although a number of
plants of this size have, and are being, constructed in Europe this experience is not necessarily
relevant to the UK market.
Although most of the providers are familiar with the issues of progressive heat sale
development, none of them at this point in time have worked through an ‘optimum’ solution for
implementation of this type of project. Constructing the first plant as a fully condensing unit, and
relying on the second plant as a backpressure CHP unit is one possible approach, but does not
fully satisfy the low carbon requirement.
While gasification systems have historically suffered from risk, a number of the combustion
plants operate in semi-gasification mode, where a low value syngas is produced in the primary
chamber, and combusted in the boiler unit. Where the quality of this gas exceeds 4 MJ/m3 it
can lay claim to being an advanced technology unit with the incentive of additional ROCs.
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This distinction can be quite important for the public perception of the plant as advanced
technology can often be associated with better efficiencies and utilisation of resources, whereas
a combustion plant may be seen as a necessary evil and ‘energy recovery’ only an excuse for
more incineration. However, in commercial terms switching to low-grade fuels may be an
important strategic consideration.
An initial appraisal of the different approaches taken by Developer and Contractor against a set
of criteria is given in the table below:
Developer

Contractor

Fuel

Likely to be included in the
overall package

To be arranged by the Client

Efficiency

The developer will be looking for
the most efficient solution to
improve the project economics,
relative to the fuel supply options

Will be linked to the technology
to be provided in the package

ESCO

For some Developers this will be
the Client , and must be able to
carry counterparty risk, or the
Developer will be taking on the
task of ESCO development

May be the Client for the
Contractor if the Project is
financed as a single entity.

Finance and Tariffs

Will depend on the fuel price and
the terms offered for project
finance

Will reflect the projected capital
and operating costs from the
selected Contractors

Control

The Client can specify the degree
of control that they require

Will be determined by the
Contract form and
specifications

Risks

The main risk is the solvency of
the Developer

Achieving an acceptable
balance of risks to all parties

Budget

Developer will undertake work at
risk, but may seek compensation
if the project is halted

The development budget will
need to be sufficient to bring
the project to Financial Close

However, there are a variety of potential contract structures that can be established depending
on the precise role and responsibility that each party undertakes, such as whether the leading
partner is involved in the financing of the project or awards the full contract for operation and
maintenance of the energy infrastructure at the same time as the design and build contract for
the plant.

7.9

Summary of ESCO Options Appraisal

Biomass CHP Development Options Appraisal
Development Option

Legal constraints

Potential Returns

Risk to Council
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An ESCO in which the
local authority has a 20%
or greater shareholding

Local authority powers
require close attention
under these arrangement
and may constrain the
ESCO’s activities, such as
selling electricity to other
consumers

Returns of 5-15% can be
possibly depending on split
of generation and
distribution assets between
the parties.

Investment of development
funds
Reaching financial close
All development and
construction risks

ESCOs in which a Local
Authority has an interest,
but where that interest is
less than 20%

Limiting Local Authority
participation to below 20%
prevents the ESCO being
affected by local authority
constraints, finance rules
and duties

Returns of 5-15% can be
possibly depending on split
of generation and
distribution assets between
the parties. Minority
holding likely to leas to
preference for returns to
flow to private partner

Limited development
funding; ongoing financial
exposure to performance
of ESCO

Wholly owned by the
private sector

Limited constraints but
open procurement may be
needed

Limited returns unless
DCC acts as a customer or
leases out assets owned
by the council.

Low financial risk but
outsourced project reduces
council control leaving
residual political risk of
non-performance of
partner
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8

Future opportunities that may arise from the Government’s
Renewable Energy Strategy

The legally-binding target of sourcing 15% of the UK’s energy from renewable sources by 2020
presents a number of opportunities for DCC:
• National legislative support for local authorities to reduce their CO2 emissions as the Renewable
Energy Strategy’s contribution to reducing the UK’s CO2 emissions is estimated to be over 750
MtCO2 between now and 2030.
• The RES will lead to an estimated investment of £100 billion to meet the UK’s emission reduction
targets. An increasing deployment of renewable energies by local authorities will result in
increased inward flow of investment.
• The RES is estimated to result in up to half a million more jobs to be created in the UK renewable
energy sector by 2020. Local authorities that will increasingly deploy renewable energy
technologies will therefore also benefit from additional employment along the renewable energy
supply chain, i.e. feasibility, financing, planning, construction, as well as operation and
maintenance.
• The Office for Renewable Energy Deployment (ORED) has been established to drive the delivery
of the Renewable Energy Strategy targets, based on the ‘lead scenario’ which ambitiously
suggests that we could see:
o

30% of the UK electricity sourced from renewable sources (117TWh), up from about 5.5%
today, including 2% from small-scale sources. The majority of this growth is expected to
come from wind power, through the deployment of more onshore and offshore wind
turbines. Bioenergy is expected to contribute about 22% of renewable electricity
generation.

o

12% of the UK heat generated from renewables (72 TWh), including biomass, biogas and
solar. There is a large cost-effective potential for biomass heat with significant potential in
the non-domestic sector. Heat pumps could also play a more important role than previously
estimated, while biomethane injection into the gas grid is also recognised as a technology
which could offer significant levels of renewable heat. Solar heat may deliver less than has
been envisaged in the Renewable Energy Strategy consultation last year, but the
deployment rate may actually be higher as it has certain advantages over other renewable
heat technologies. Finally, larger-scale heat installations could make significant costeffective contributions – both in the industrial and commercial/public sector.

o

10% of the UK transport energy to come from renewables (49 TWh), up from the current
level of 2.6% of road transport consumption. Due to the uncertainty surrounding biofuel
sustainability, it is not assumed to have a greater contribution from transport at this stage.
The Gallagher Review (2008) stated the view that the potential saving of 338-371 MtCO2
emissions globally needs to be counterbalanced with the risk that the use of biofuels may
indirectly cause a net increase in GHG emissions.

• The chart below shows the contribution that different renewable technologies will make towards
achieving these targets. Note, this is DECC’s illustration of an indicative scenario therefore specific
technology numbers are not readily available.
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Figure 30: Illustrative mix of technologies in lead scenario, 2020 (TWh) (Source: Renewable Energy Strategy)
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Appendix 1 – Heat Maps
Figure 31 Commercial & Industrial Gas Consumption
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Figure 32 Commercial & Industrial Gas Consumption per km2
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Figure 33 Domestic Gas Consumption
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Figure 34 Domestic Gas Consumption per km2
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Figure 35 Proximity of SHLAA sites to areas of high heat demand
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Appendix 2 – source data for emission reductions
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