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REPORT TO SUSTAINABILITY COMMITTEE – 27 FEBRUARY 2019
CARBON REDUCTION IN BUILDINGS
1

Recommendations
It is recommended that the Sustainability Committee:
1.1

Notes that the Council has reduced all carbon emissions by 21%
from the 2010/11 baseline and that emissions from Council
buildings are expected to reduce by 35% in 2018/19;

1.2

Notes the recommendation that the existing Carbon Reduction
Budget within the Capital Plan is used to fund energy efficiency
and renewable energy measures in buildings; and

1.3

Requests officers to provide an action plan with timescales, for
energy reduction from Council buildings, to the Sustainability
Committee. aligned to the 44% reduction in carbon emissions
across the Council by 2025.

2

Discussion – General

2.1

The purpose of the report is to consider and report on the Carbon Reduction
Strategy for Buildings (Appendix 1), as recommended in the internal audit
report on the Climate Change Action Plan in November, 2017. That report
recommended that the Director of Business Services should ensure that the
Carbon Neutral Strategy Buildings was finalised and discussed at the
appropriate level, to determine whether the proposals and the target of carbon
neutrality are realistic and affordable. By way of background information,
details of this report were presented to the Strategic Leadership Team earlier
this month.

2.2

Aberdeenshire Council has an agreed target to reduce carbon emissions by
44% by 2025, against the baseline year 2010/11. This was approved by the
Council when it considered the Carbon Budget report in 2017/18 (Item 5).

2.3

The Climate Change Action Plan 2020 includes actions to reduce carbon
emissions from operational buildings, street lighting, waste and recycling,
fleet, business mileage and fuel use at depots, over a 5-year period, as
detailed here (Item 7). The carbon dioxide emissions for the Council in
2010/11 was 86,154 tonnes. Operational buildings accounted for 69% of
these emissions.
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Aberdeenshire Council Baseline CO2 Emissions
2010/11
Business Mileage,
3,285 ,(4%)

Fuel Use at Depots,
3,453 (4%)

Fleet, 8,640 (10%)

Waste & Recycling,
1,576 (2%)
Buildings, 59,689
(69%)

Street Lighting, 9,511
(11%)

2.3

Overall in 2017/18, Aberdeenshire Council had achieved a 21% reduction in
emissions since the baseline in 2010/11. Reductions have been made in all
sectors except for fuel use at depots. Emissions from operational buildings
have reduced by 26%. Street lighting has reduced by 37%, fleet by 4% and
business miles by 31%. These reductions have been supported by both a
reduction in consumption and changes to emission factors produced annually
by the UK Government Department for Business, Energy & Industrial Strategy
(BEIS).
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3

Discussion – Carbon Emissions from Operational Buildings

3.1

Emissions from buildings for 2017/18 was 43,405 tonnes of carbon dioxide
equivalent (tCO2e). The energy consumption was 175,330,000 kWh and the
energy spend was £11,100,000. Carbon emissions within buildings have
steadily reduced since 2010/11 and, by 2018/19, it is forecast that our
emissions will have reduced by a total of 35%.

3.2

Our calculated emissions will reduce as the UK continues to increase its
renewable electricity generation. The graph below shows the impact of this
UK strategy, where our emissions from buildings have already reduced
significantly, without significant investment. The emissions factors are
anticipated to continue to reduce as the national grid becomes further
decarbonised, due in the main to UK Government incentives for suppliers to
increase the use of renewable energy generation across the UK.

3.3

If the expected reduction in carbon emission factors continues, the Council’s
emissions from buildings targets will be met by 2025.

Percentage Reduction in Emissions from Buildings
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3.4

A Carbon Reduction Strategy for Buildings was developed (Appendix 1) with
ISS Technical Services, who were employed to provide energy services to the
Council. The Strategy details a strategic and cost-calculated path to reduce
carbon emissions from buildings by 2030.

3.5

The Strategy was originally created to suggest how emissions from buildings
could be reduced to zero or neutral and has now been largely superseded by
the rapid reduction in electricity carbon factors.

Item: 5
Page: 42
The three principal categories of implementation identified are:
• Lean interventions
Low cost behavioural initiatives, procedural and process changes, plant
upgrades and building optimisation, to reduce consumption with low
capital investments initiatives.
•

Clean interventions
Reducing dependency on fossil fuels and grid-supplied electricity, by
implementing small scale renewables.

•

Green interventions
High capital complex projects. Offsetting to mitigate the balance of Carbon
Emissions to Neutral.

3.6

The estimated cost within the Strategy for our buildings to become carbon
neutral is over £90,000,000; given current budgetary challenges this is not
affordable. However, the reduction in emission factors will enable the Council
to achieve the 44% reduction in emissions from buildings by 2025 and with a
significantly reduced need for expenditure.

3.7

Lean and clean interventions generally provide the best return for investment
and greatest reduction in emissions, and it is recommended that we continue
to implement energy efficiency measures to reduce all of our emissions from
buildings, especially those from fossil fuels, not just relying on the electricity
carbon factors to reduce emissions for us.

3.8

ISS Technical Services identified a number of a low cost Energy Efficiency
projects (lean interventions), such as upgrading internal and external lighting
to LEDs, improved heating controls and insulation measures. The projects
identified will typically pay back in less than 10 years.

3.9

The first tranche of proposed projects is expected to realise energy savings of
3,500,000 kWh per year and CO2 savings of 1,500 tonnes (3% per year),
once fully implemented. Additional recommendations submitted by ISS
Technical Services will continue to inform future implementation programmes
of energy efficiency measures (Appendix 2). Officers will further develop the
action plan with timescales, for energy reduction from Council buildings, and
present this to a future cycle of the Sustainability Committee. This will focus
on carbon reduction, consumption and energy costs.

3.10

Clean interventions are categorised as renewable energy installations. During
2017/18, there were a further 14 photovoltaic projects completed. The
investment of £980,000 will pay back in 14 years and reduce CO 2 emissions
by 0.3%. Aberdeenshire Council currently also has 18 operational biomass
boilers. In 2017/18, the biomass boilers saved or offset 2,500 tonnes of CO2,
approximately 6% of the Council’s annual total. Whilst this has been highly
successful in reducing carbon, the performance of biomass boilers can at
times be problematic.

3.11

All new buildings meet current building standards requirements in regard to
the installation of renewables and generally will include photovoltaic panel
installations and biomass boilers and, more recently, combined heat and
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power systems. Typically, renewable energy projects have been funded from
the Carbon Reduction Budget included within the Capital Plan.
3.12

In order to accelerate the pace and scale of progress in transforming the
energy efficiency of public sector buildings, the Scottish Government, through
Scottish Procurement, have put in place a Framework of Non-Domestic
Energy Efficiency (NDEE) contractors.

3.13

It is proposed that Aberdeenshire Council accesses the NDEEF for the
installation of retrospective energy efficiency measures, which, under the
framework contract, have guaranteed energy performance requirements. The
Council would pay for the works at the point of installation, with retention of
final payments upon independent assessment of performance 12 -18 months
after commissioning. The NDEEF also offers a 3rd party finance route, similar
to a PPP model, for much larger retrospective energy projects. Officers will
consider this option further.

3.14

To increase the amount of measures that the Council can implement,
matched funding is also available through SALIX finance, whereby a revolving
energy efficiency repayment fund can be established, a scheme specifically
aimed at the Public Sector and part funded by the Scottish Government.

3.15

The previous “revolving spend to save” CEEF - Central Energy Efficiency
Fund - is no longer administered by the Scottish Government and the
remaining budget has been removed due to budget pressures. During the 11
years of the scheme, Aberdeenshire Council saved a cumulative total of £4.8
million against its energy budget and 28,000 tonnes of CO2. Officers will aim
to replicate the success of the CEEF initiative by utilising the Capital Plan
Carbon Budget, and potentially elements of NDEEF and Salix initiatives

3.16

The Education Energy Efficiency Budget (EEEB) has also recently been
removed, further reducing access to immediate funds for energy saving
projects. The EEEB was created as an incentive to motivate schools to
reduce their energy spend, as savings were partially retained by the school,
with the remainder added to the EEEB in order to fund larger scale centrallymanaged, energy efficiency projects for all Education and Leisure properties
and worked very closely with the CEEF.

3.17

Following the removal of both the CEEF and EEEB, it is recommended that
that we continue to invest in energy efficiency measures and use the existing
Carbon Reduction Budget of £980,000 per year within the Capital Plan to fund
both energy efficiency (lean) and renewable energy (clean) measures in
buildings.

3.18

Carbon reduction is unlikely to reduce energy costs, but reducing energy
consumption does. Forecasts for future energy prices are significantly
increasing, at a typical rate of between 5 - 8% per year, hence the pressing
need to reduce energy consumption as well as Carbon, in order to mitigate
energy price rises where possible. In 2017/18, Aberdeenshire Council spent
£11,100,000 on energy in buildings, an increase of 7.8% on the previous year.
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3.19

4

It is recommended that Aberdeenshire Council’s Carbon Reduction Strategy
and Climate Change Action Plans are reviewed annually. Any future change
in legislation and carbon emissions factors will shift the goal posts
considerably and it is therefore possible that we will achieve our targets (for
buildings) quicker, and at less expense, especially so if the Scottish
Government’s Energy Strategy for Scotland is approved and delivered.
Scheme of Governance

4.1

The Committee is able to consider and take a decision on this item in terms of
Section S paragraph 1.1 (a) of the List of Committee Powers in Part 2A of the
Scheme of Governance, as it relates to monitoring the Council’s work in respect
of sustainable development and climate change.

4.2

The Head of Finance and Monitoring Officer within Business Services have
been consulted in the preparation of this and their comments are incorporated
within the report. They are satisfied that the report complies with the Scheme
of Governance and relevant legislation

5

Implications and Risk

5.1

An Equality Impact Assessment was not required because the recommended
actions will not have a differential impact upon people with protected
characteristics.

5.2

To continue to reduce carbon emissions from buildings, it is recommended
that the existing Carbon Reduction Budget in the Capital Plan is used to fund
energy efficiency (lean) and renewable energy (clean) measures.

5.3

The following Risks have been identified as relevant to this matter on a
Corporate Level – Risk ID ACORP010 as it relates to Environmental challenges
within the Corporate Risk Register. The following Risks have been identified as
relevant to this matter on a Strategic Level – Risk ID ISSR004 as it relates to
Climate Change in the Directorate Strategic Risk Register.

Ritchie Johnson
Director of Business Services
Report prepared by: Emma Donaldson. Principal Energy Management Engineer
14 February, 2019.
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1.0 EXECUTIVE SUMMARY
This document aims to define a cost-effective strategy for reducing CO2 emissions from buildings
throughout Aberdeenshire Council’s estate. The strategy is centred around the successful
implementation of tailored carbon reduction solutions, which have been defined by three principal
categories:
•

Lean interventions (reducing energy demand)

•

Clean interventions (reducing dependency on grid-supplied electricity and fossil fuels)

•

Green interventions (offsetting residual CO2 emissions through green procurement and
carbon trading platforms)

The extent to which these measures are deployed should take cognisance of external political,
economic and technological developments throughout the strategy delivery period.
The table below summarises the potential savings that can be achieved – spread over a fourteenyear investment period – with estimates of the associated annual capital expenditure. The CO2
reduction is provided as a cumulative ‘running total’. All other figures are for the stated year only.

Notes
•

Capex figures include an allowance of £1m p/a for increased resources needed to implement project works and administer
carbon offsetting during the 14-year strategy implementation period

•

Assumes all feasible building upgrades, biomass, solar PV and solar thermal installations are implemented throughout the
estate, with all renewable technology installations benefitting from the relevant government-backed subsidies from inception
(Renewable Heat Incentive and Feed-in-Tariff).

•

Carbon reduction estimates are based on the FY 2015/16 baseline

•

Y1 carbon reduction is due to changes in the UK’s electricity generation mix affecting the carbon emissions associated with gridsupplied electricity

•

Cost savings resulting from CapEx works are assumed not to apply until the following financial year

•

No allowance made for changes in the carbon emissions associated with grid-supplied electricity

It is therefore estimated that the estate has the potential for approximately £106m of investment
in carbon reduction initiatives. Should all initiatives be implemented, a financial payback of
eighteen years could be achieved, with the carbon footprint of the building portfolio being
reduced to as close to zero as practicable. Ongoing, annual investment in the form of carbon
offsetting would be required to maintain carbon neutrality if this is desired.
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Successful implementation of the strategy is expected to reduce the total (net) annual energy and
carbon costs by approximately £7.7m p/a from 2030 onwards. This figure makes allowance for the
annual on-going cost of offsetting Carbon to maintain Carbon Neutrality.
The above figures are based on a pro-active ‘investment-based’ approach, with Aberdeenshire
Council taking full ownership of its carbon footprint and taking appropriate positive action. This will
require a significant scaling up of resources (in the form of more staff and associated overheads) to
allow the projects to be implemented. The strategy makes allowance for these costs, estimated to
be in the region of £1m p/a during the CapEx works implementation phase.
This self-sufficient pro-active approach aligns with wider social and political drivers, evident through
legislation, government-backed incentives and emissions targets that are designed to drive the UK
towards a sustainable, low-carbon economy. These factors will help drive the strategy forward and
should be considered in the context of Aberdeenshire Council’s ambition as a leader in sustainability
and energy efficiency.
It is strongly recommended however that the current and potential future trends in the
decarbonising of grid-supplied electricity are carefully considered. Whilst these trends are outside of
Aberdeenshire Council’s control, the way in which grid-supplied electricity is generated in the future
is likely to significantly influence Aberdeenshire Council’s carbon footprint. The current trends,
potential future scenarios and what this could mean for Aberdeenshire Council is discussed in detail
in Section 5.
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Carbon Reduction Plan

The plan below sets out the key milestones and deliverables required to drive carbon reduction
through a period of phased investment as set out previously.
Broadly speaking, years 1-2 focus on preparing for the delivery of capital projects, with the majority
of these works scheduled for implementation in years 3-6.
Years 6-10 focus on re-defining the portfolio strategy and setting out the details of how the
remaining carbon footprint will be offset.
The final phase in years 11-14 involve the strategic offsetting of carbon emissions, with further
consideration given to projects such as community heating schemes. It should be noted that some of
the Year 1 and Year 2 actions have already been implemented (see section 1.3 below for details).
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Outline Strategy

In relation to the three principal categories of interventions (Lean, Clean and Green), the diagram
below describes the predicted carbon reduction and Capital Expenditure at each stage.

The graph highlights the predicted breakdown of carbon savings from each category:
•

•

•

Lean – behavioural, procedural and process changes, plant upgrades, fabric works and
building optimisation; to reduce consumption with low capital investment. Energy
audits carried out to date and analysis of energy consumption data has shown potential
for a 25% reduction of the footprint from this type of intervention
Clean – reducing dependency on fossil fuels and grid-supplied electricity by
implementing renewable technologies. This can remove a further 46% of the current
footprint.
Green – The residual 29% of the footprint is not easily removable. As such a program of
green energy procurement and offsetting could be used to mitigate the outstanding
balance of carbon if this is desired.

This diagram also gives a high-level qualitative assessment of the three overarching categories of
intervention. The Lean categories are typically straightforward and uncontentious. The Green
category is more subject to the volatility of the legislative environment and carbon markets. The
lower the capital invested market wide in Lean and Clean, the higher the likely costs and political
scrutiny associated with Green.

9
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1.3

Progress to Date

A number of carbon reduction initiatives have been implemented by Aberdeenshire Council from
2005. The table below summarises the existing renewable technologies installed throughout the
estate, and those planned for installation over the next 2 years.
Technology category

No. of installations to date

Installations planned 2018-19

Air Source Heat Pumps

4

0

Biomass Boilers

19

4

Ground Source Heat Pumps

4

0

Photovoltaic Installations

25

13

Solar Thermal

7

0

These initiatives have had a significant impact on Aberdeenshire Council’s carbon footprint; the
figures below depict the CO2 savings resulting from biomass and solar PV installations alone in
FY18/19:
Technology

Carbon savings – FY17/18 (tCO2)

Biomass

1,877

Solar PV

246
Total

2,248

Overall, these measures are responsible for reducing the carbon footprint of the building portfolio
by approximately 5%. This figure will increase as further biomass and solar photovoltaic (pv)
installations come online.
Lower cost initiatives were predominantly financed through the Central Energy Efficiency Fund
(CEEF) and the Education Energy Efficiency Budget (EEEB). From 2005, 201 projects have been
delivered utilising these funds, with a total estimated carbon saving of approximately 4,500 TCO2
p/a.
A number of ‘zero CapEx’ initiatives have also been implemented. These mostly relate to
administering improvements to plant control through central BMS’ (Building Management Systems).
The list below summarises the ‘zero capEx’ actions carried out to date:
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•

Energy Management Behavioural Change Campaign (see section 11 for details)

•

Repairing/replacing faulty building services equipment through the mechanical and electrical
services maintenance agreement

•

BMS optimisation (breakdown below)
o

Standardisation of temperature regimes

o

Standardisation of Air Handling Unit (AHU) controls in Woodhill House

o

Improvements to BMS management processes

o

Limiting temperature set point ranges

o

Trimming plant run hours to better match building usage and reduce energy
consumption

o

Post-commissioning evaluation and ‘snagging’ of BMS controls issues in new
properties.

The graph below depicts the actual carbon footprint of the estate since the baseline of FY 2015/16
against the reduction and investment plan set out in section 1. The graph indicates that the rate of
carbon emissions reduction is in line with the targets – this is largely a function of the drop in carbon
emissions associated with grid-supplied electricity (see section 5 for details), however the
contribution from Aberdeenshire Council’s on-site renewables and the ‘zero CapEx’ measures
highlighted previously should not be understated.

Approximately 165 building energy audits have been undertaken throughout Aberdeenshire
Council’s estate. In addition to the information gathered from the BMS investigations, behavioural
change workshops and metering investigations, a large body of evidence has been prepared which
has allowed us to formulate the recommendations within this report.
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2.0 INTRODUCTION
Atmospheric CO2 (carbon dioxide) resulting from the combustion of fossil fuels is widely accepted as
being the largest single contributor to climate change, with the current levels of 400 ppm (parts per
million)(1) being the highest in recorded history. Currently, this is rising at a rate of approximately 2
ppm/year and accelerating (2).
In the UK, buildings account for approximately 37% of annual CO2 emissions(3), with approximately
3% being attributable to public sector buildings. In response to international climate change
agreements, and increased social awareness of environmental issues, a number of legislative
measures and financial subsidies have been put in place to guide the UK towards a sustainable, low
carbon economy.
In the context of managing carbon emissions in buildings, Aberdeenshire Council have the
opportunity to take pro-active, positive steps by improving the efficiency of energy-consuming
assets, developing behavioural change programmes and installing renewable technologies.
As highlighted previously, it is believed the most cost-effective way for Aberdeenshire Council to
pro-actively manage its carbon emissions is to initially reduce the baseline energy demand, followed
by a phased upturn in renewable energy generation, with the final optional stage of carbon
offsetting through green procurement measures and carbon credit schemes. We have summarised
this process through an underlying philosophy as follows:
•

Go Lean,

•

Go Clean, then…

•

Go Green

After investing in project works and behavioural change initiatives (i.e. the lean and clean measures),
it is anticipated that a residual carbon footprint will still remain. It would therefore be necessary to
purchase carbon credits to offset the remaining balance should net zero carbon status be sought.
Assuming a 25 year investment cycle from 2016 the cost to offset from 2030 -2041 would be
approximately £12.5million – offsetting requires an annual rather than a one-off investment.
To forward forecast energy prices we can set a band of confidence. The conservative boundary is set
by RPI – which has averaged 3% (ONS figures to Q4 2015). An upper boundary can be set at 7% based on the previous 10 years (to 2015) Domestic energy (CPI) data from DECC. In reality, the actual
increases may fall outside of these ranges (especially on a yearly snapshot) but for the purposes of
planning and budgeting a 3 to 7% range is appropriate.
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Graph showing modelled annual energy costs across a band of 3 – 7% inflation, with either a
Business As Usual investment in low carbon technologies (red) vs a Lean, Clean, Green strategy
(Green). The Lean, Clean, Green strategy should deliver lower annual energy costs in the long
term.
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3.0 CARBON REDUCTION ROADMAP
Based on the strategy drivers and anticipated CapEX allocation throughout the 14-year strategy
delivery period, the graph below depicts the predicted year-on-year reduction of Aberdeenshire
Council’s carbon footprint.
In summary, the model is based on all CapEx works being delivered within the first eight years. Any
carbon offsetting initiatives would take place after all CapEx works were complete (i.e. from year 8).

Carbon Transformation Model
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Looking in more detail at the CapEx investment phase, the graph below shows the year-by-year
CapEx input, energy cost reduction and CRC (Carbon Reduction Commitment) / CCL (Climate Change
Levy) cost reduction. The level of investment drops significantly in years 9 and 10, as the last of the
project works are completed and offsetting of the residual carbon footprint commences.

It should be noted that the UK Government announced changes to the way in which carbon levies
are administered in the 2016 annual budget. The existing CRC scheme will cease to exist in its
current form in 2019; details of its replacement are yet to be finalised, however the Governments
initial consultation response indicates that CRC costs will be transposed into a new Climate Change
Levy (CCL) taxation structure. With this in mind, known CRC costs per tonne CO2 have been applied
up to 2019, with the modelled costs from 2019 onwards being equal to the published 2019 costs. By
doing so, the model assumes a conservative estimate of future carbon levies from 2020 to 2030 until
further details are announced.
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Extrapolating the predicted cost savings beyond the strategy implementation period to 2040, and
plotting the cumulative ‘year on year’ CapEX and savings shows a financial ‘break even’ point
between the years 17 and 18 – see below. For the purposes of long-term forecasting, carbon levies
are assumed in this case to increase in line with RPI predictions as discussed in section 1.
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4.0 ENERGY BENCHMARK PERFORMANCE
This section aims to benchmark energy performance as a means of establishing and tracking the
relative efficiency of the building portfolio.
Benchmarking is a useful tool for monitoring energy performance, setting reduction targets, and
measuring the success of energy conservation measures.
Fundamentally, energy benchmarking in buildings measures the consumption per unit floor area,
providing a consistent and fair metric with which to compare energy usage intensity against other
buildings of the same type, irrespective of their size. Typically, buildings are compared against
datasets of similar buildings in the same geographic region, and are also commonly used to generate
‘league tables’ of building portfolios.

4.2

Methodology

Verified internal floor area and energy consumption data has been used as the basis for the
benchmark calculations.
Heating fuel consumption has been weather-normalised using industry-standard techniques for the
application of heating degree days in accordance with CIBSE TM44 – Degree Days Theory and
Application.
Results for heating fuel and electricity consumption are presented as a measure of kWh / m2 internal
floor area per year, thus providing a measure of energy use intensity which we have compared
against the benchmarking results from previous years.

4.1

Benchmarking Data and Analysis

The graph below depicts the year-on-year energy benchmarks from 2015/16 onwards for electricity
and heating fuel for the four highest consuming categories of buildings in Aberdeenshire Council’s
estate – Primary Schools, Academies, Offices and Sheltered Housing. Combined these properties
account for around three quarters of all energy used by the Council’s buildings.
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The graphs show an overall downward trend in electricity use. This will be partly attributable to the
increase in solar photovoltaic installations in the past two years. The ‘zero CapEx’ measures
described previously will also have helped achieve this reduction in relative electricity use.

Heating fuel use shows an increase in schools, but a slight decrease in Sheltered Housing and Offices.
The most significant change in heating systems in Aberdeenshrie’s Schools has been the increase in
the use of biomass boilers, with several coming online in the past two years. The increase in the
benchmark figures may be in part due to additional fuel used when commissioning the boilers and
resolving ‘snagging’ issues when the systems first become operational. An additional factor may be
that biomass boilers – whilst drastically reducing carbon emissions compared to fossil fuel systems –
have a lower combustion efficiency, and therefore can cause energy consumption to go up despite
the obvious benefits of carbon reduction.
As further biomass installations come online in the coming years, we will be in a stronger position to
clarify whether the increase in heating energy use (if it continues) can be attributed to the potential
reasons highlighted above.
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5.0 STRATEGIC DRIVERS
A number of strategic drivers influence the development of the Carbon Reduction Strategy, many of
which are external to Aberdeenshire Council. Nonetheless, stakeholders should have an awareness
of all factors which will influence the direction of the strategy.
The table below sets out the strategic drivers and their perceived relative magnitude (with 10 being
the most influential and 1 being the least). The table makes a further demarcation between external
forces and those which Aberdeenshire Council can manage.

Strategic Drivers
Internal Strategic Drivers

Relative
influence (1-10)

Carbon reduction targets

10

External Strategic Drivers

National grid generation mix

Relative
influence (1-10)
8

(A)

CapEx funding

9

Future energy costs (B)

6

Cost savings achieved

8

Political influence & legislation

6

Stakeholder engagement

8

Local bye-laws and regulations

4

Audits & feasibility studies

7

Technology advancements

4

Availability of resources

6

Long-term property strategy

5

Wider council objectives

3

(A) As new power stations come online, and older power stations are decommissioned, the National Grid’s
generation mix changes. This will directly influence the level of atmospheric CO 2 apportioned to each unit of gridsupplied energy consumed. The potential influence is discussed further in section 5.4.
(B) Whilst future energy costs are difficult to predict, any changes in energy costs will influence the financial return
and therefore attractiveness (purely from an investment perspective) of carbon reduction measures. This is likely
to have some influence on the investment strategy.

A full breakdown of strategy inputs and outputs is provided in Appendix F.
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Carbon Reduction Targets

The phasing of CapEX projects should take cognisance of interim carbon reduction targets set out by
Aberdeenshire Council. At present, the interim targets are as follows:
•
•

CO2e emissions reduced by 44% by 2025 against the baseline year 2010-2011
3% reduction through behavioural change

Aberdeenshire Council recognises that all of its functions and operations have an impact on the
environment. As part of its commitment to mitigate this impact and demonstrate leadership the
Council produces an annual Carbon Budget allocating a reduction to CO2e emissions to Directors
with actions taking place across all services.

5.3

Current UK Electricity Generation Mix

Electricity generation in the UK is undergoing a period of significant change as we transition from a
large-scale conventional fossil fuel dominated generation mix to intermittent renewable generation.
Over the past few years we have seen a marked increase in output from wind and solar farms.
Throughout 2015 and 2016, the share of electricity generated from gas increased, while the share
generated from coal decreased. This was partly due to improved economics for gas-fired generators.
In 2017 and 2018, the transition to a low-carbon generation mix has continued, with further
significant progress in the deployment of wind farms, and decommissioning of coal-fired power
plants.
The chart below depicts the transition from 2006 onwards.

20

Aberdeenshire Council – Carbon Reduction Strategy

Item: 5
Page: 65

Source: Ofgem (https://www.ofgem.gov.uk/data-portal/electricity-generation-mix-quarter-and-fuel-source-gb)

Low carbon generation now accounts for over half of all electricity used in the UK. The table below
shows the percentage breakdown (of the UK total) for Nuclear, Wind/solar and biogeneration.
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Looking ahead, this trend seems set to continue. There is significant additional capacity in renewable
energy development across the UK, with projects either in planning or already consented which now
total over 60GW. A further 28GW is either awaiting construction or already in construction – see
below (data from BEIS Renewable Energy Planning Database, July 2017 update).

Jul-17

Biomass

Hydro

Solar

Marine

Waste

Offshore Wind

Onshore Wind

Total

Operational (GW)

3.9

0.5

8.0

0.0

1.1

5.4

11.2

30.0

Under Construction
(GW)

0.9

0.0

0.2

0.0

0.3

3.0

2.1

6.5

Awaiting Construction
(GW)

2.2

0.0

2.4

0.5

0.6

13.0

3.2

21.8

Total Consented
Capacity (GW)

7.0

0.5

10.5

0.6

1.9

21.4

16.4

58.2

Submitted to Planning
(GW)

0.1

0.0

0.4

0.3

0.2

1.2

4.5

6.6

Load Factor

62%

35%

9%

7%

38%

35%

26%

Est. output from
consented capacity
(TWh)

37.8

1.6

8.3

0.3

6.3

65.3

37.0

156.7

Est. output from inplanning capacity
(TWh)

0.5

0.0

0.3

0.2

0.5

3.7

10.1

15.3

Nuclear power generation:
The UK currently operates 10 nuclear power stations with a total generating capacity of 9.9 GW. Six
of them are scheduled for decommission by 2023, one by 2028 and the remaining three by 2035.
However, plans for the new Hinkley power plant (which is expected to meet 7% of UK demand) was
approved by the government in 2016 and is expected to come online in 2025. A further five nuclear
power station proposals (Moorside, Wylfa, Oldbury, Sizewell, and Bradwell) are being developed.
Combined, these five stations could – if they all went ahead - meet over a third of the UK’s electricity
demand.
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Coal power generation:
In 2016, three coal-fired power stations totalling 5 GW generating capacity were closed (Ferrybridge
C, Longannet and Rugeley).
The UK's remaining coal-fired power stations are scheduled to come offline by 2025 with their use
restricted by 2023.
Carbon Capture and Storage (CCS) has been suggested as a potential solution to managing the
environmental impact of coal-fired power stations, but very little progress has been made in
developing the technology, with just one commercial scale plant currently operating in the world. On
this basis, we do not believe the technology will become commercially viable in the UK before 2030,
and therefore do not foresee CCS technology as an influence on the UK’s generation within the next
thirteen years.

Gas power generation:
There is already 32GW of Combined Cycle Gas Turbine (CCGT) capacity and as plants were mainly
built in the 1990s, few of them will be closed by 2030. There is currently 22 GW of new build gas
capacity in the planning process, with 18 GW approved and awaiting construction, and 0.9 GW
under construction. With this in mind, we can reasonably assume that gas-powered generation will
play a key role in meeting the UK’s electricity generation demands over the next thirteen years.

Renewable energy generation:
In 2016, 42% of the Scottish electricity generation was from renewable sources. Taking the UK as a
whole, 25% of electricity generation is currently from renewable sources. These figures are set to
increase – see 5.4 for further details.
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Electricity Generation by Region
The following charts depict the generation mix in each country in the UK in 2015 (taken from BEIS
report “Electricity generation and supply figures for Scotland, Wales, Northern Ireland and England,
2013 to 2016”).
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The map below shows the locations of the main power stations in the North East of Scotland. This
has been derived from an online interactive map depicting all major sources of renewable
generation in the UK: http://www.renewables-map.co.uk/renewable%20energy.asp
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UK Electricity Generation – Targets and Trends

The electricity generation mix in the UK is constantly evolving as new power stations come online
and legacy sites are de-commissioned. This in turn causes fluctuations in the CO2 emissions
associated with consumption. The future generation mix within the UK will therefore have an
influence on Aberdeenshire Council’s carbon footprint, the magnitude of this influence being
dependant on the future mix of source fuels. This section therefore aims to discuss the current
targets and underlying trends that will shape the environmental impact of our electricity in the
future.

UK and Scottish Greenhouse Gas Targets
Through the Climate Change Act, the government has committed to reducing greenhouse gas
emissions by at least 80% based on 1990 levels by the year 2050 (measured in Tonnes of carbon
dioxide equivalent). This target is mirrored in Scotland through the Climate Change (Scotland) Act
2009.
The most recent data available from the Committee on Climate Change shows that the UK as a
whole is expected to reduce greenhouse gas emissions by 20% (compared to 1990 levels) between
2017 and 2027 in line with interim targets.

Trends in Carbon Factor for Grid-supplied Electricity
Government-published figures for the carbon emissions factor (the amount of carbon emissions per
unit of energy consumed) for grid-supplied electricity show an encouraging downward trend over
the past five years – see below. This is a direct result of changes to the energy generation mix in the
UK. The trend is expected to continue in line with the expected increase in renewable energy
generation, and the phasing out of coal-fired power stations.

Year
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19

Carbon emissions factor for gridsupplied electricity (Kg CO2 / kWh)
0.541
0.5331
0.49636
0.44662
0.38146
0.30482

An assessment of the potential future generation mix, and the possible influence on Aberdeenshire
Council’s carbon footprint are discussed in 5.5 and 5.6 below.
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5.5

Building Credible Future Energy Mix Scenarios

Given the actual generation mix at present, UK-wide energy targets and policies as well as planned
changes with regards new power stations coming on line and old ones being decommissioned,
different UK energy generation mix scenarios can be considered for 2030, depending on whether
sustainability, affordability or security of power is the main driver – see below.
As highlighted in 5.4, the carbon emissions factor associated with grid-supplied electricity changes
over time due to shifts in the proportion of electricity generated by each type of power-generating
plant. At present there is a downward shift in the carbon factor due to the increased uptake in
renewable technologies, and coal-fired plant being de-commissioned. This section aims to articulate
potential scenarios for the UK’s generation mix in 2030, and make an assessment of which is most
likely to become reality.
The estimates of CO2 emissions below are calculated based on a forecasted electricity generation of
348 TWh. Compared to the 2015 electricity generation of 345 TWh, a small increase in demand to
2030 is considered due to increasing demands for energy as the economy grows, offset to some
extent by developments in energy efficiency.

2030 Energy
Mix Scenario

Renewables
(%)

Nuclear
(%)

Coal (%)

Coal + CCS
(%)

Gas
(%)

CO2 output (Mt)

1

30

35

15

0

20

93.51

1'

30

35

0

15

20

71.06

2

35

25

0

0

40

59.18

3

40

20

20

0

20

96.85

3'

40

20

0

20

20

117.74

4

35

35

0

0

30

47.38

5

50

20

0

0

30

48.64

6

50

30

10

0

10

55.46

6’

50

30

0

10

10

24.82

7

45

10

10

0

35

84.55

7’

45

10

0

10

35

57.39

8

35

35

10

0

20

66.01

8’

35

35

0

10

20

38.85

9

45

35

0

0

20

36.42

Future UK generation scenarios – further scenarios available at http://investors.nationalgrid.com
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The lowest carbon outcome is scenario 6’, which combines high renewable generation, high nuclear
generation and coal + CCS. However, given the lack of investment in CCS to date, we do not believe
any scenario involving a significant CCS technology is likely by 2030.
Based on the current and proposed future generation mix as discussed in 5.3 and 5.4, we believe
the scenario most likely to happen by 2030 is Scenario 2, leading to an annual CO2 output of 59.18
Mt.
The key drivers leading to this assessment are the expected continued reliance on gas as the main
energy source for electricity generation in the short term, the commitment to phase out coal-fired
generation (with no expectation that CCS will keep these plants operating beyond their expected
life), the expected increase in renewable energy generation, and the plans to add new nuclear
generating capacity as older power stations are decommissioned.
The main assumptions are summarised below:
-

New nuclear plants connected by 2028
AGR nuclear plant receives 5yr life extensions if necessary
The majority of existing coal plant closes by 2023 due to the age of the plants and that they
are no longer economical.
The Government does not fund CCS pilot projects
Existing gas-fired plant is assumed to close at around 30 years of age
A total of 13GW of new conventional CCGT plant connects over the period
The continued increase in wind-generated electricity reaches 26GW of wind capacity in 2020
(of which 17GW is offshore) and 47GW in 2030 (of which 37GW is offshore)
Marine generation reaches 4GW in 2030

5.6

Potential Impact of Changes to the National Grid on
Aberdeenshire Council’s Carbon Footprint

Given the carbon emissions factor of 0.17006 kgCO2/kWh, Scenario 2 would lead to a decrease in
CO2 emissions by 44% compared to the current emission factor of 0.30482 kgCO2/kWh for gridsupplied electricity. The future carbon emission factor could therefore significantly influence the
carbon footprint of Aberdeenshire’s council. An example is provided below, based on the 2017/18
energy consumption. Increases in electricity consumption of 1%, 5% and 10% are also considered to
provide an indicative assessment of the values should Aberdeenshire Council’s property portfolio
grow in the future.
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Size of building
portfolio

Electricity Consumption for
Stated Scenario (kWh)

Emission factor
applied (kg CO2e/kWh)

Predicted
Emissions
(tCO2e)

As exists

60,711,657

0.30482 (current)

18,506

Future scenario: +1%

61,318,774

0.17006 (Scenario 2)

10,428

Future scenario: +5%

63,747,240

0.17006 (Scenario 2)

10,841

Future scenario: +10%

66,782,823

0.17006 (Scenario 2)

11,357

The figures above clearly demonstrate that future developments in how the UK generates its
electricity could significantly influence Aberdeenshire Council’s carbon footprint. Should scenario
2 become a reality, and assuming no further investment in carbon reduction measures,
Aberdeenshire Council’s carbon emissions from buildings could reduce by approximately 44% as a
consequence.

5.7

Potential Impact of the Scottish Draft Climate Change Plan

In January 2017, the Scottish Government released its Draft Climate Change Plan. The plan sets out
targets and proposals for decarbonising electricity generation in Scotland.
The plan states the intention to completely decarbonise electricity generation in Scotland by 2030.
At present, around 7% of electricity generation in Scotland is from fossil fuel sources (based on DECC
figures discussed previously, and the recent decommissioning of all remaining coal-fired power
stations in Scotland – the last one closing in 2016). With this in mind, the Scottish Draft Climate
Change Plan appears to align with the decarbonisation trends and commitments already in place in
Scotland, both in terms of the scale of de-carbonisation and the proposed timeframe.
At present, organisations in Scotland apply the UK aggregate carbon emissions factor to gridsupplied electricity (currently at 0.30482Kg CO2 / kWh). Whilst it is not yet known if the Scottish
Government will take steps to administer a Scottish carbon emissions factor for grid-supplied
electricity (based on electricity generated and used in Scotland), the impact on Aberdeenshire
Council could be significant.
If the Scottish Government’s target for the decarbonisation of electricity generation by 2030 is met,
and the carbon emissions factors for greenhouse gas reporting were ‘devolved’ to the Scottish
Government, the carbon footprint of Aberdeenshire Council’s building portfolio could decrease by
27,444 Tonnes CO2 annually– a reduction of 39% from current levels.
The Draft Climate Change Plan is available from the Scottish Government’s website:
http://www.gov.scot/Publications/2017/01/2768
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6.0 CATEGORIES OF INTERVENTIONS
Achieving large-scale reduction of Aberdeenshire Council’s carbon footprint will rely on the
successful implementation of a broad range of carbon reduction measures. Whilst the actual range
of interventions for any given site will depend on local operational and technical factors, the
underlying philosophy of ‘Go Lean, Go Clean, then Go Green’ should be applied wherever practicable
to maximise financial yield from the outset.
This section aims to provide technical rationale for the categorisation of interventions, and provide
details of the specific interventions within each category.

6.1

Lean Interventions

The lean category of interventions focuses on reducing baseline energy demand. Through optimising
system efficiency and investing in the plant and fabric of the building, the lean category of
interventions are intended to reduce energy demand before further investment in renewables. By
doing so, these measures ensure that any subsequent new renewables systems are sized to the
lower, post-optimisation consumption profile.

•

Smart metering and M&T
Installation of electricity, gas and water AMR’s where appropriate to electronically capture –
in real time – the consumption data throughout the estate. Monitoring and Targeting should
be conducted on all supplies to highlight exceptions within the data streams and put
remedial actions in place.

•

Building optimisation
Correct application of building automation systems to ensure that plant operation is
matched to that of the building. This may involve enhancements to controls strategies,
modifying timeclock settings and refreshing BMS set points to reflect building operational
characteristics.

•

Recommissioning Remedial measures to ensure that central plant and ancillaries are
performing as efficiently as possible. This will involve – for example - leakage testing,
checking current controls operation, re-tensioning of belt drives and cleaning heat transfer
surfaces.
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•

Behavioural change
Energy awareness and cultural improvements through education and workforce
engagement. Further engagement with existing facilities management providers to ensure
buy-in from all stakeholders.

•

Property strategy
Delivery of energy savings through incorporating energy efficiency in decision making
related to property management. Examples of property strategy decisions that significantly
impact carbon footprint would be relocations, changes of material use, changes to operating
hours, extensions, demolitions and new builds.

•

BMS enhancement
Energy consumption reduction through extending the level of control and automation
throughout the estate. This will take many forms, ranging from replacing older controls
hardware, to extending controls networks, and – where appropriate – installing new BMS
systems.

•

Lighting specification enhancement
All categories of lighting improvements, including scheme redesign, fitting/lamp
replacement, daylight and PIR/microwave control, and fully automated lighting controls
systems.

•

HVAC specification enhancement
Improvements to the specification of HVAC systems. This will include – for example – the
addition of variable speed drives, improved insulation, and high efficiency motors.

•

Power quality improvement
Energy savings through better management of electrical power distribution. This will include
voltage optimisation, power factor correction, phase balancing and replacement of older,
high-loss transformers.

•

Heat recovery
All applicable heat recovery techniques should be considered, including return air mixing,
heat exchangers, thermal wheels, runaround coils and reverse-cycle heat pumps.

•

Community Heating Schemes
Delivery of heating energy to multiple sites from centralised generating plant, delivering
enhanced levels of overall system efficiency compared to decentralised heat generation.
Appendix C provides some information of an existing scheme in Banchory.

•

Systems overhaul
In some cases, whole systems should be replaced in their entirety – for example replacing
wiring and lighting controls as part of a wider lighting upgrade, replacing older BMS
installations with modern technology, or replacing all components of a heating system
rather than just the central plant.
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•

Fabric upgrades
Reduction in space heating and infiltration-related loads through improving the integrity of
building fabric. As well as providing better insulation, improving the building fabric can lead
to better air tightness.

•

Refurbishments
Any planned refurbishment should be considered from an energy and water efficiency
perspective, including architectural/layout changes, equipment upgrades or scheduled asset
replacements.

•

Waterless urinals
Chemical-based systems designed to eliminate entirely the requirement for urinal water
flushing.

•

Tap aerators and energy-efficient shower heads
Simple, easy-to-fit devices which mix air with the water at the tap outlet or shower head,
reducing the water volume flow rate, and saving on hot water costs related to hand washing
and showers respectively.

6.2

Clean Interventions

Clean energy interventions focus on minimising dependence on fossil fuels and grid-supplied
electricity.
Whilst not exhaustive, the following list of technologies are all relevant to achieving carbon
reduction and should be considered on a case by case basis for each site:

•

Wind Power – onshore, offshore and smaller installations local to individual sites or
communities

•

Solar PV

•

Solar thermal systems

•

Heat Pumps – Air, Ground and Water Source

•

Biomass boilers

•

Biomass Combined Heat and Power (CHP) schemes

•

Biomass

•

Hydro Power

•

Waste to Energy Schemes

•

Hydrogen Fuel Cells

•

Rainwater Harvesting
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Green Interventions

Inevitably, a portion of grid-supplied electricity and fossil fuel consumption will remain following the
successful implementation of the ‘lean’ and ‘clean’ interventions. The remaining footprint can be
strategically offset through a combination of off-site renewable energy generation, green
procurement and emissions trading platforms.
The Clean Development Mechanism (CDM) and the Reducing Emissions from Deforestation and
forest Degradation scheme (REDD) are believed to be the most widely used offsetting mechanisms
globally, and offer credible means for partially offsetting Aberdeenshire Council’s carbon footprint.
An alternative option – off-site renewable generation – is also recommended for consideration.
Whilst more onerous in terms of the logistics of implementation, this type of offsetting offers
additional benefits such as the ability to supply clean, renewable energy to homes and businesses in
Aberdeenshire, with potential to create new jobs in the area.
The paragraphs below provide a brief overview of the current options available. Detailed discussion
of carbon offsetting mechanisms is provided in section 12.

•

Clean Development Mechanism
A Worldwide investment fund administered by the United Nations Framework Convention in
Climate Change. The mechanism allows organisations to contribute to carbon offsetting
investments such as carbon capture/storage and renewable generation, in return the
participants receive a proportional amount of Certified Emission Reduction (CER) units.

•

REDD
Currently under development by the UN, the Reducing Emissions from Deforestation and
forest Degradation scheme aims to strengthen and formalise the links between responsible
forestry management, and organisations seeking to mitigate their environmental impact.

•

Off-site renewable generation
Offsetting through the implementation of renewables which feed into the grid rather than
supply energy directly to buildings. These installations are typically large scale and sited in
rural areas. Examples include wind farms (onshore and offshore), solar farms, hydro
schemes and tidal energy schemes. Schemes of this type are often administered through a
Special Purpose Vehicle (SPV) – an organisation which is created specifically for the purpose
of implementing a single project or initiative.

Whilst the mechanisms listed above are believed to be the most relevant at the current time, carbon
offsetting is not intended to be implemented until year 8 of the plan. With this in mind, it is worth
noting other existing carbon offsetting mechanisms which may become more relevant in future
years. For reference, these are listed below.
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•

Green energy procurement
Purchasing electricity which has been certified by the supplier as being generated from a
renewable source.

•

European Union Emissions Trading Scheme (EU ETS)
A carbon credit purchasing platform applied throughout Europe. The scheme allows
participants to offset an exact value of CO2 emissions. The method is accepted by the UK’s
Department of Energy and Climate Change for the purposes of reducing carbon footprint in
the context of the CRC scheme.

•

Forestry Credits
Developed and managed by Rainforest Concern, the scheme differs slightly from other
platforms insofar as contributors invest in the regeneration of forests throughout the World.
Thus the scheme is based around the sequestration of atmospheric CO2. Participants receive
certificates to confirm the value of CO2 emissions they have mitigated.

•

REC’s
Created by RECS International, Renewable Energy Certificates are a Worldwide, voluntary
scheme designed to facilitate the trading of renewable energy across global markets. It
therefore offers flexibility to organisations wishing to offset CO2 emissions.
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7.0 NEW AND EMERGING TECHNOLOGIES
Given the long-term nature of the Carbon Reduction Strategy, it is prudent to consider the emergent
and future technologies which can help drive Aberdeenshire Council’s building estate toward a more
sustainable future.
Whilst not exhaustive, the following paragraphs highlight some new and emergent technologies
which we believe have relevance to Aberdeenshire Council’s carbon reduction objectives:

7.1

Deep Geothermal Energy

Research suggests that geothermal energy offers a genuine opportunity for Scotland to develop a
new industry sector, one that will allow homes and businesses to reduce heating bills while
generating a sustainable cut in Scotland’s carbon footprint. The technology still requires further
development, but feasibility projects, which trial new ideas and build on more established
techniques, are a vital step along the road to understand the potential uses of underground heat.
The geothermal heat resource beneath Scotland can be considered in terms of three main settings:
-

abandoned mine workings (low temperature)
hot sedimentary aquifers (low and possibly relatively high temperature)
hot dry rocks / petrothermal sources (relatively high temperature)

The technology is still in it’s infancy in Scotland. The first pilot project – the Halo Kilmarnock project
– is due for completion in 2018. Details of the project are available from Arup’s website:
https://www.arup.com/en/news-and-events/news/Scotlands-first-deep-geothermal-districtheating-network-given-backing

7.2

Marine and Tidal Energy

Scotland has an estimated 25% of Europe's tidal potential and 10% of its wave potential Scotland
and opportunities exist to generate more electricity than we currently need from the waters around
the Scottish coast. The Crown Estate's report of 2012, UK Wave and Tidal Key Resource Areas
Project, found that Scottish waters offer the majority of the UK’s wave resources (46 TWh/year) and
significant tidal stream resources (32 TWh/year). Some of the best resources are located off the
north-west coast and northern top of Scotland.
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The following map shows the wave and tidal energy generation sites in the UK.

The Scottish Government believes that wave and tidal energy will make an important contribution
towards meeting our future demand for electricity and so developed the Scottish Government’s
Marine Renewables Commercialisation Fund (MRCF) offers a tailored approach for wave energy and
is complemented by support for the enabling technologies that are crucial to the success of the
earliest wave and tidal arrays. The Renewable Energy Investment Fund (REIF) was set up to ensure
counterpart finance is in place to help marine and other green energy projects become commercially
viable.
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Offshore Wind

It is estimated that 25% of all of Europe's wind energy crosses the seas around Scotland, making the
country well positioned to reap the benefits that offshore wind development offers.
The Scottish Government believes that offshore wind energy represents the biggest opportunity for
sustainable economic growth in Scotland in the coming years. As a result the Government is working
in active partnership and collaboration with all offshore wind developers active in Scotland, grid
companies, manufacturing firms, academia, other relevant parties and the key public sector bodies
to put in place the necessary components to secure these benefits.

7.4

Energy Storage

Energy storage technologies can potentially benefit a wide range of participants in the electricity
market through the following:
-

Intermittent generators can smooth their output, making it more dispatchable (allowing the
output to be adjustable and more predictable).
Generators and suppliers can store energy at times of low prices and use it during peak
hours.
Transmission and distribution system operators can store energy to avoid temporary
constraints on a network.
Householders can store energy from intermittent microgeneration (e.g. store PV or wind
generated energy) when demand is low and draw it from storage devices when demand is
high and grid prices are higher.

A study from AEA Technology plc tasked by the Scottish Government investigated the new energy
storage opportunities in Scotland and used a technology scoring matrix to determine the most
appropriate options. It has identified a range of promising energy storage devices, such as the
various redox flow cells, lithium or sodium sulphur batteries and hydrogen, that could, in the future,
be developed at the 10MW and 10-20MWh size. At this scale a device could potentially provide
services and hence commercial benefit to a range of players in the electricity generation and supply
chain. These would include generators, network operators, transmission, operators and suppliers.
On a larger scale, it has identified that pumped hydro storage was the most promising technology in
terms of Storage Capacity, Technical Maturity and Scottish Infrastructure.
The following graph presents the results of the study.
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Technology suitability for Scotland, source: Energy Storage and Management Study, 2010

Pump storage is a form of hydropower which uses a dam to store water in a reservoir and may have
potential to be implemented in existing dams in Aberdeenshire. The largest installation of this kind
in Scotland is the Cruachan power station in Argyll – further information is available from
https://www.visitcruachan.co.uk/. The technology requires further investigation with regards it’s
applicability to Aberdeenshire before any recommendations can be put forward. As a starting point,
a high-level overview of hydro power potential in Aberdeenshire is provided in Appendix B.

7.5

Hydrogen Fuel Cells

Hydrogen fuel cells utilise chemical reactions (typically using oxygen and hydrogen) to generate
electricity and heat. The technology is rapidly gaining popularity in the UK (both as a fuel for
transport and power for buildings). For application in buildings, fuel cell systems offer good turndown ratios compared with traditional generation plant, high efficiency and minimal impact on the
environment.
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The Chartered Institution of Building Services (CIBSE) have published a short report on the
application of fuel cells in buildings - http://www.cibse.org/getmedia/dc463e28-a44d-4072-8d768a023815b6c1/Datasheet-4-Fuel-cells.pdf.aspx

The largest hydrogen fuel cell project currently in the UK (and one of the largest in Europe) is the
new Aberdeen Exhibition and Conference Centre (AECC), scheduled to open in 2019. The fuel cells –
three packaged units housed in a dedicated energy centre – will generate 1.4MWp electrical output
as well as supplying heating and cooling energy to the facility.
Further details are available from the AECC website: https://www.aecc.co.uk/largest-fuel-cellinstallation-uk-new-aecc/

7.6

Current Developments in Controls & Automation Technology

Future Software Implementation
Energy management software – where applied in conjunction with AMR metering - allows a high
degree of control over the buildings environmental performance and utility costs. In time, as older
BMS’ are replaced, and new sites with modern BMS’ come online, Aberdeenshire Council will benefit
from better control of energy usage and more accurate desktop analysis of plant operation..
Building on this, more advanced software for plant control is available which delivers energy savings
through ‘self-learning’ algorithms which iteratively create a bespoke plant start/stop regime tailored
to the specific operational characteristics of the building and prevailing weather conditions. Whilst
not a new concept, this type of control is becoming more prevalent and is likely to play a part in
Aberdeenshire Council’s future carbon reduction.

Recent Developments in BMS Hardware Solutions
Mini BMS Control Systems on small sites offers a low cost, reliable means of controlling and
monitoring building services systems.
Mini BMS products are widely in use throughout the UK, typically being applied in retail
environments, offices and educational establishments. These systems offer the same level of control
as larger BMS solutions, but with a ‘points count’ (i.e. the physical number of actuators or control
points that can be automatically controlled by the system) more relevant to smaller buildings.
Combined with wireless outstation technologies, mini BMS systems offer a genuine opportunity to
apply the same level of building systems control to a primary school as a prestigious city-centre
corporate HQ.
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8.0 CALCULATION METHODOLOGY
Achievement of large-scale carbon reduction will be underpinned by robust calculation
methodologies intended to give objective assessments of progress.
The four principal types of calculation undertaken within the scope of the Carbon Reduction Strategy
are as follows:
•

Theoretical predictions of future energy use and carbon footprint

•

Savings estimates based on energy audit observations and verified consumption data

•

Application of carbon conversion factors

•

Budget costs

8.2

Theoretical Predictions of Future Energy Use and Carbon
Footprint

At present, the estimated contribution from Lean, Clean and Green carbon reduction measures is
mostly extrapolated from observations of the energy audits and analysis of the supporting energy
consumption data.
The carbon savings estimates highlighted within section 1.0 were derived by initially separating the
estate into benchmarking categories, indicating the level of savings required to achieve industry best
practice benchmarks for each building type, thus providing a reasonable platform on which to start
estimating the potential for energy reduction through ‘lean’ interventions with each building
category.
A further level of granularity has been applied by assessing the relevance of each measure within the
‘lean’ and ‘clean’ categories of intervention to the various categories of buildings. For example,
biomass boilers are very relevant to buildings with high heat demands such as secondary schools and
care homes, but less so to small offices.
With these prerequisite “sense checks” forming a foundation on which to assess the potential
impact of any given measure, carbon savings were then extrapolated from the outcomes of the
building audits conducted to date.
Finally, Capital Expenditure estimates have been arrived at by applying sensible financial payback
predictions for each project type and multiplying the payback period (in years) by the estimated cost
savings. By doing so, a further metric – the carbon effectiveness index – has been developed. The
carbon effectiveness index describes the carbon savings per unit CapEx, providing a useful tool for
prioritising projects and measuring the success of measures implemented.
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Savings Estimates Based on Energy Audit Observations and
Verified Consumption Data

In many cases, estimates of energy and carbon savings can be made by applying engineering first
principles. This approach has been adopted wherever possible, the resultant energy saving
prediction being cross-referenced against site consumption data and compared to similar projects
previously carried out where reliable post-installation savings data is available. In addition to
Aberdeenshire Council’s database of energy project information, a broad range of case studies
detailing post-installation verified savings, capital costs and end user feedback is available from
Community Energy Scotland: http://www.communityenergyscotland.org.uk/
Irrespective of the method used to calculate the potential saving of any single initiative, all
estimated savings are compared to the verified consumption data of the building as a simple sense
check. As an example, in a typical office building it is reasonable to assume that lighting systems will
account for less than half of the total electricity consumption. If the projected savings from installing
LED lighting were calculated to be 50% of the total electricity consumption there is obviously a flaw
in the calculation.

8.4

Application of Carbon Conversion Factors

Expressed in units of Kg CO2e / kWh, carbon conversion factors describe the mass of atmospheric
carbon dioxide apportioned to each unit of energy consumed at source. With reference to sections
4.2 and 4.3, the carbon conversion factor for electricity can vary significantly in response to changes
in the generation mix of the UK National Grid.
Small variations in carbon conversion factors for fossil fuels can sometimes occur in response to
changes in sources of imported fuels. Consequently, carbon conversion factors will be re-applied to
all calculations on an annual basis (timed to match publication of the official figures by the BEIS).

8.5

Budget Costs

For the purpose of facilitating strategic decision-making, budget costs are provided for each carbon
reduction measure. Following the quantification of savings estimates from a site audit, budget costs
are applied to each CapEx project on a ‘schedule of rates’ basis. The schedule of rates primarily
draws on guidance within SPON’S Mechanical and Electrical Price Book, Carillion’s PSA Schedule of
Rates, BSRIA’s Rules of Thumb Guide, and information derived from projects previously
implemented by Aberdeenshire Council.
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9.0 MEASUREMENT AND VERIFICATION
To understand and appropriately manage a large energy consuming system (such as the council’s
property portfolio) – it is necessary to understand the energy consumption in as much detail as
possible. By understanding both the day-to-day variances and the usage profiles throughout typical
days weeks and months, it becomes possible to identify wastage and improvement opportunities.
Measurement and verification becomes both the process by which these usages can be monitored
and analysed but also the process through which changes and improvements can be validated.
Measurement and Verification (M&V) of savings will be based on the principles outlined within the
International Performance Measurement and Verification Protocol (IPMVP) from the Efficiency
Valuation Organisation. The protocol outlines techniques to facilitate post-installation savings to be
quantified through assessment of energy consumption data prior to, and following completion of
the initiative, taking into account factors such as weather and changes in occupancy patterns over
the assessment period.

9.2

Benefits

A robust system of measurement and verification allows stakeholders to both accurately predict the
impact of changes before the event and to confirm their estimated savings after the event.
This quality of measurement allows for an increased level of confidence in reported findings, which
in turn gives added confidence to the decision making process around selecting which
energy/carbon reduction projects to progress and which to de-prioritise in any financial period.
Within the context of the Aberdeenshire Council’s carbon reduction targets, M&V offers both a tool
to support the invoicing process, and as a tool to enhance project development and planning. M&V
is therefore a cornerstone of the Carbon Reduction Strategy.
The existing processes already collect and verify data within a software-based Monitoring and
Targeting (M&T) solution – and highlight any areas where data is anomalous. This allows the Energy
Management Team to interrogate the data to understand the discrepancy and implement corrective
actions.
However, currently the half-hourly Automatic Meter Readings (AMR) are not fully utilised –
providing an opportunity to improve the M&V process – by providing a greater granularity of data
within process investigations. In addition, the improvement of sub-metering will potentially allow
individual plant items or areas within larger sites to be uniquely measured and benchmarked.
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Whilst the upfront cost of sub-metering may seem unnecessary on new systems (such as boilers), a
robust sub-metering regime will provide a clear picture of resultant energy savings, giving clarity of
financial return and therefore encouraging confidence to invest further (assuming a positive
outcome from the M&V exercise). In the coming months the on-going building audits will help
identify the priority areas for sub-metering implementation.
Where appropriate M&V can be supported by Inspections, spot measurements, short-term testing
and BMS reviews.
The Principles of M&V as prescribed by IPMVP are:
•
•
•
•
•
•

Accurate
Complete
Conservative
Consistent
Relevant
Transparent

These principles are designed to ensure that projects and initiative identified will ultimately deliver
at least the savings identified at the pre-implementation stages whilst providing confidence to the
project decision makers.

9.1

Current & Recommended M&V Outline Specification – AMR’s
and BMS sites

Ideally, all large sites (for example having a gross internal floor area in excess of 1,000m2) should
have AMR metering of electricity and heating fuel consumption, with adequate controls provision
suitable for the plant installed at the site.
The table below summarises the current asset list in relation to AMR and BMS installations:
Current Status of AMR and BMS provision
Number of sites with electricity AMR metering
50
Number of sites with gas AMR metering
121
Number of sites with BMS control
67
Aberdeenshire Council’s portfolio contains 186 properties with a gross internal floor area of 1,000m2
or above. Using this as a baseline criterion for AMR and BMS provision, the table below depicts the
installations required to reach this goal:
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Recommended number of new AMR & BMS installations
Number of sites to upgrade to electricity AMR metering
136
Number of sites to upgrade to gas AMR metering
65
Number of sites to upgrade to BMS control
119

Implementing these initiatives will provide a solid platform for undertaking M&V assessments of
carbon reduction initiatives. Further benefits include the ability to monitor and target energy use
more efficiently, more efficient plant control and – in some cases – improved thermal comfort.
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10.0 BUILDING AUDITS
Physical audits of buildings are required to determine the carbon reduction potential through
optimisation and capital investment. Fundamentally, the building audits will drive the carbon
reduction strategy towards a plan based on actual observations, rather than a theoretical
assessment of the potential of various carbon mitigation measures.
With this in mind, an extensive programme of building audits is underway with the intention of
auditing groups of buildings within the same category (see appendix C). By doing so, it is intended
that common themes will emerge, allowing projects to be specified and taken to market in a
resource-efficient manner which delivers economy of scale to Aberdeenshire Council. The audits
commenced in January 2016, with the intention to focus on the six highest-consuming categories of
buildings – these sites accounting for over 80% of CO2 emissions.
The table below and associated chart depict the outcomes of the audits completed to date.

Building Category

No. of
sites
audited

Estimated annual savings

Annual energy
consumption
(kWh)
(£)

CO2 (T)

Water (m3)

Energy (kWh)

% kWh
saving vs.
audited site
energy

Capital Cost (£)

Payback
(years)

Secondary Schools

16

37,372,810

£761,138

3,276

19,460

6,571,527

17.6%

£6,992,263

9.2

Primary Schools

67

17,608,802

£870,907

3,211

12,053

5,946,500

33.8%

£11,084,289

12.7

Special Schools

1

744,405

£28,890

141

240

162,881

21.9%

£255,750

8.9

Leisure Centre

4

1,245,803

£62,177

210

571

301,175

24.2%

£614,810

9.9

Swimming Pool

4

6,750,047

£111,248

645

632

1,971,009

29.2%

£1,662,130

14.9

Offices

32

8,506,639

£215,079

749

2,755

2,233,992

26.3%

£2,373,622

11.0

Sheltered Housing

33

8,996,054

£342,235

1,320

1,053

2,087,695

23.2%

£3,394,662

9.9

Library

2

590,232

£7,054
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0

148,329

25.1%

£95,344

13.5

Depot/Workshop

1

772,928

£39,934

138

0

534,243

69.1%

£497,486

12.5

Country Park

1

509,921

£80,622

212

1,015

547,149

107.3%*

£714,991

8.9

Quarries

3

10,630,314

£77,166

70

0

160,667

1.5%

£543,550

7.0

164

93,727,955

£2,596,451

10,01
3

37,779

20,665,166

22.0%

£28,228,898

10.9

TOTAL

*the potential for on-site renewable energy is greater than the annual energy consumption of the
premises
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A number of themes are emerging from the audits, specifically in relation to the potential for
renewable technologies, and upgrading lighting systems throughout the estate.
The chart below gives a proportional breakdown of the carbon savings identified so far by category
of intervention.
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10.2 Audit Methodology
A prescriptive, consistent energy auditing methodology has been developed in line with
recommendations within BS EN 16247 – Energy Audit, General Requirements, ensuring quality and
consistency of analysis and reporting.
The auditing process initially comprises a verification exercise of the data supplied, to mitigate the
risk of analysis being based on erroneous consumption or floor area data. Where applicable, energy
use has been weather-normalised in accordance with procedures set out in CIBSE TM41: Degree
Days Theory and Application.
Consumption profiles are assessed to identify potential energy savings opportunities relating to outof-hours energy use, consumption exceptions, timer settings, central plant control characteristics,
and alignment of building services operation to site occupancy schedules. The outcomes of the data
analysis are then used to help determine areas for improved energy efficiency by highlighting issues
prior to visiting site.
The site audits investigate opportunities to improve the efficiency of electrical and mechanical
building services systems, as well as investigating areas for improved energy efficiency through
enhancements to building fabric and controls systems, maintenance regimes, efficiency-led lifecycle
replacement and energy policy.
Following the audit works, energy and carbon savings potential are estimated through the
application of engineering first principles where possible, and compared to technology-specific case
studies. Where suitable data is available, savings estimates are cross-referenced against similar
projects carried out previously by Aberdeenshire Council.
Budget costs are determined by referencing industry standard costing guides including SPON’s
Mechanical and Electrical Services Price Book, Carillion’s PSA Schedule of Rates, and BSRIA’s Rules of
Thumb. To ensure a fair and consistent evaluation of financial return, all cost estimates are fully
inclusive of parts, labour, consultant’s fees, installation and commissioning.
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11.0 BEHAVIOURAL CHANGE
Aberdeenshire Council have set a target of reducing energy consumption by 3% through the
successful implementation of behavioural change initiatives. In addition to the potential energy
savings, these initiatives will help empower individuals, resulting in a more energy-conscious and
engaged organisation. This section summarises the key concepts and deliverables highlighted in the
behavioural change plan – the full version of which is available as a separate document

11.2 What is Behavioural Change?
Behavioural change is identifying opportunities in the way people interact with Aberdeenshire
Council’s buildings and providing them with guidance, information and training, so that decisionmaking is more consistent and informed – leading to improved energy efficiency. The behavioural
change programme will be underpinned by a process of continual refinement through stakeholder
engagement and feedback.
A simple example of behavioural change would be optimising the use of manually-switched lighting.
In many cases, lights in council buildings are left on in rooms which are not occupied (this has been
observed during energy audits). By helping staff feel empowered to control lighting systems, and
improving awareness of energy use in the buildings they work in, individuals will – over time – build
good energy management principles into their daily working practice.
If a similar approach was applied to heating, hot water systems, small power, building fabric and
controls systems, it would not be unreasonable to reduce energy consumption across the estate by
3% solely from a more effective and efficient use of assets.

11.3 Behavioural Change Plan
The behavioural change plan sets out a strategic pathway towards a fully engaged workforce, with
the following four objectives being central to the strategy:
1. Engage all key stakeholders
2. Drive positive change
3. Make it a self-sustaining programme
4. Measure and communicate success
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Following the preparation of supporting reference material, the delivery of behavioural change
initiatives commenced in early 2017.
The initiatives currently underway can be summarised as follows:
•

Behavioural change workshops with key stakeholder groups, including head teachers, CSN
staff and facilities managers

•

Development and distribution of supporting educational material

•

Sharing ideas among stakeholder groups and communicating success

•

Improving the communications related to energy and carbon data, as well as feedback from
stakeholders

Full details of the programme, recent developments and upcoming events are available through the
quarterly Behavioural Change reports. Further communications specific to education stakeholders
are made quarterly in the teachers newsletter, and bi-annually in a summary report made available
on Arcadia.
It is intended to make better use of Arcadia in the future to develop further the communications
related to energy data and good practice.

11.4 Behavioural Change Initiatives
Four key behavioural change initiatives are currently being deployed throughout Aberdeenshire
Council’s operations to help engage and empower stakeholders at all levels.

1. Energy Good Practice Guidance
The guidelines define Aberdeenshire Council’s expectations of specific functions and individuals
with regards to energy use and efficiency. Prepared with specific job functions in mind, they set
out clear recommendations for behaviour and appropriate action, empower individuals to take
positive steps, and provides a standard reference point to support informed decision making.
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2. Energy Management Toolboxes
The toolboxes are intended to support the overarching guidance described above. In
summary, they provide standardised procedures, “how to” guides and reference material
which help individuals implement energy management best practice, as well as providing
guidance on how to develop energy management processes at a local level that will inform
and empower staff.

3. Energy workshops
The workshops are intended to be carried out after an energy audit. They facilitate the
passing on of first-hand knowledge and expertise specific to the energy use and
opportunities presented at the particular site.

4. Annual Heating Cycle Management
Currently, buildings with BMS (Building Management Systems) have their heating and hot
water systems programmed manually to make appropriate adjustments to temperature and
run time settings appropriate to the seasons.
This process relies of effective communication with janitors and other building users to
ensure that energy efficiency and operational requirements are not compromised. The
initiative proposes to optimise the communication and feedback loops by considering the
seasonal adjustments as a single annual cycle, rather than a series of adjustments made
prior to each school holiday period. By doing so, the intention is to encourage stakeholder
engagement relating to BMS systems throughout the whole year, allowing the BMS settings
to be refined further, ahead of schedule, and with improved communication channels.
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12.0 CARBON OFFSETTING MECHANISMS
Introduction
After implementing ‘lean’ and ‘clean’ measures, Aberdeenshire Council will have to develop carbon
offsetting mechanisms to account for the residual grid-supplied electricity and fossil fuel
consumption, should carbon neutrality be sought. This offsetting should take place in years 8-14 of
the strategy.
Carbon offsetting is a mechanism used to mitigate the effects of carbon emissions associated with a
product or service by purchasing carbon credits referring to emission reductions through carbon
sequestration, improved efficiency or the use of renewable energy sources. Carbon offsetting is
described as a unit of carbon dioxide-equivalent (CO2e) that is reduced, avoided, or sequestered to
compensate for emissions made elsewhere.
Offsetting, after measuring and reducing carbon emissions locally, is key to achieving true carbon
neutrality. It can be achieved through either the compliance market or the voluntary market.
Flexible carbon market-based mechanisms are utilised by industrialised countries to implement
projects in developing countries and receive carbon offset credits for those projects - each credit
equivalent to one tonne of CO2; which can be counted towards meeting Kyoto Agreement targets.
Such carbon credits could then offset emissions in the country or company of the producer, or the
buyer of the carbon credits.
At present, two of the more widely adopted offsetting mechanisms are considered as being the most
relevant to Aberdeenshire Council – the Clean Development Mechanism (CDM), and the Reducing
Emissions from Deforestation and forest Degradation (REDD+) scheme. The following paragraphs
describe the mechanisms in detail and consider the relative strengths and weaknesses of each
option.

12.2 Clean Development Mechanism (CDM)
One of the most popular Carbon Offsetting Mechanisms is CDM. CDM was conceived to facilitate an
efficient global response to climate change. The premise underlying the CDM is that greenhouse gas
emissions could be reduced at lower cost in developing countries than in developed countries.
Countries hosting emission reduction projects would reap the benefits from sustainable
development and investment. Developed countries can lower the cost of meeting their emissions
reduction commitments by buying credits from CDM projects. Carbon credits issued by CDM
projects are called Certified Emissions Reductions (CERs) and each credit is equivalent to 1 tonne CO 2
equivalent.
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A CDM project must provide emission reductions that are additional to what would otherwise have
occurred. The projects must qualify through a rigorous and public registration and issuance process.
Approval is given by the Designated National Authorities. Public funding for CDM project activities
must not result in the diversion of official development assistance. The mechanism is overseen by
the CDM Executive Board, answerable ultimately to the countries that have ratified the Kyoto
Protocol. Operational since the beginning of 2006, the mechanism has already registered more than
3,435 projects and produced CERs amounting to more than 2.2 billion tonnes of CO2 equivalent in
the first commitment period of the Kyoto Protocol, 2008–2012.
Once the project is validated, emissions reductions credits are issued by the United Nations
Framework Convention on Climate Change (UNFCCC) whose ultimate objective is to stabilize
greenhouse gas concentrations "at a level that would prevent dangerous anthropogenic (human
induced) interference with the climate system”. As part of a socially and environmentally valuable
emissions reduction offset strategy for companies and for company brandings, credits can be used
by the company which is producing them rather than selling them.
Climate-change mitigation projects in developing countries have the ability to use carbon finance,
for example projects such as Mikoko Pamoja in Kenya and the Sundarbans Mangrove Restoration
project in India which both generate voluntary carbon credits (Wylie L., Sutton-Grier A. and Moore
A., 2016). Carbon finance refers to local, national or transnational financing, which may be drawn
from public, private and alternative sources of financing. In accordance with the principle of
common but differentiated responsibility and respective capabilities set out in the Convention,
industrialised countries are to provide financial resources to assist developing countries in
implementing the objectives of the UNFCCC.
At the Warsaw Climate Change Conference in November 2013, Parties were invited to reduce their
environmental impact by offsetting emissions with CERs. Leading by example, governments can
either commit to climate neutrality as a long term and continuing objective, or implement policies to
support individual and organizational commitments to climate neutrality.

Carbon accounting relies on 4 principles:
•
•
•
•

Baseline: ’Business As Usual’ emissions scenario
Additionality: reducing GHG emissions to below the baseline
Permanence: permanent reduction of emissions
No leakage: no direct emissions elsewhere caused by the emission reduction of the project

Carbon asset management can be for either compliance or voluntary programmes. Projects usually
focus on renewables, forestry and biogas.
The diagram below shows the share of each project type in carbon offsetting and the resultant
reduction in CO2 emissions.
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Renewable energy projects are the most commonly applied means of lowering carbon emissions.
The average abatement cost for all types of CDM projects with a renewable crediting period (7 years
renewable twice) is £2/tCO2e and £10/tCO2e for projects with a fixed crediting period (10 years).
These costs vary significantly by project type. Self-generation and methane avoidance are the least
expensive options in regard to capital investment (less than £50/tCO2e) while solar energy and fossil
fuel switch are the most expensive (typically in excess of £350/tCO2e).
The most attractive advantage of the CDM for large organisations is that the cost of mitigating CO 2
emissions will be lower in a developing country than doing more at home to reduce the direct carbon
emissions. Indeed, they have probably already been required to implement carbon mitigation
measures by their local Environmental Regulator. This is also a way to ensure the economic
development of developing countries in a sustainable way by limiting polluting processes which can
be associated with quick economic development.
The benefits of CDM projects for the host country are numerous and are as follows: stimulation of the
local economy including job creation and poverty alleviation, improvement to infrastructure, reduction
of pollution, development and diffusion of technology, preservation of natural resources, promotion of
reliable and renewable energy, promotion of education and engagement of local populations. CDM
projects are of twofold interest as in addition to all these benefits for host countries, it allows
industrialised countries to develop cost-effective mitigation and make resultant savings.
As a market mechanism, the distribution of CDM project activities and CERs has generally matched
the distribution of mitigation potential across countries as represented by national emissions and
economic development. Although the number of host countries continues to grow, many countries
with small economies and low GHG emissions have few, if any, CDM projects. These include many
countries in Africa as well as some in Asia. Various initiatives, both under and outside the Kyoto
Protocol, have been implemented with the aim of increasing the number of CDM projects in such
countries. It is too early to assess whether they have been successful. Having a strong institutional
capacity for the CDM is necessary however this does not guarantee investment.
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As many CDM project activities are domestically financed, a lack of access to early stage seed funding
for CDM projects and high unit transaction costs are significant barriers in many poorer countries. The
lack of underlying project finance prevents CDM projects from moving ahead in under-represented
countries.
Other challenges in CDM projects are that cheap offsetting options can lead to poor quality offsets
and do not necessarily lead to the desired additional environmental benefits. Also, many countries
have requirements related to the technology used by CDM projects, separately or as part of their
sustainable development criteria, which explains why the host country has an impact on the
frequency of technology transfer.
Another main barrier to the CDM mechanism is that there is no established methodology to measure
and weight each indicator to get an overall measure of the extent of the contribution to sustainable
development. Few guidelines exist on how project participants should declare their sustainable
development contribution. Thus, it makes it difficult to compare the benefits of CDM projects and
rank the contribution of the different projects. As indicators and their description are still unclear,
there is a risk of under or over-crediting under the CDM. Moreover, researchers continue to use
different sustainable development indicators. This means that project contribution is not assessed on
the same basis for each project which reveals a lack of consistency.
The main source of information of each project is the PDD (Project Design Document). There is no
mandatory monitoring or verification, so PDDs are often made of simple declarations. Investment in
CDM projects is estimated using information provided in PDDs. The accuracy of that information is
not known and some project developers consider capital investment as confidential which makes the
verification process complicated. Many PDDs include sufficient information to estimate the mitigation
cost. Again, the accuracy of the information is not known. Some results from different analyses
contradict one another, including whether or not the discount rate has a significant impact, the effect
of the crediting period on mitigation costs, the trend in mitigation costs, and the presence or absence
of economies of scale.
Others negative impacts such as human right violation, corruption and labour exploitation have been
recorded in some countries as CDM projects involve many different stakeholders and regulation is
complicated.
Carbon offsetting mechanisms have raised scepticism amongst people that consider them more as a
fashion rather than a climate change awareness. Corporations are accused of “greenwashing”, which
is when an organization spends more time and money claiming to be “green” through advertising and
marketing than actually implementing business practices that minimise environmental impact.
There is still uncertainty about the true value of offsetting schemes and The Environmental Audit
Committee at Westminster said: “the carbon offset market is not always seen to be robustly

regulated", and went on to say that there are "particular concerns surround the issues of proving
additionality, of verification and monitoring, of the permanence of the offset, of possible leakage from
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offset projects and the potential for double-counting” (Official Report - Parliamentary Business :
Scottish Parliament, 2007).
Also, CDM projects must always complement the emissions reduction measures which the developing
nations should themselves be legislating for and applying laws to achieve. This is called the
"additionality principle". But the effect will be that these nations will not make these badly needed
self-regulated carbon reducing laws as they become more prosperous, because their politicians will
realise that by doing so they will lose a large amount of international subsidy. The result of this would
be a distortion of environmental laws in the developing nations.

12.3 REDD+ (Reducing Emissions from Deforestation and forest
Degradation)
REDD+ is a mechanism that works similarly to CDM, but expands upon the land use sector in an
effort to more effectively implement projects focused on reducing emissions from land use change.
REDD+ is an effort to create a financial value for the carbon stored in forests, offering incentives for
developing countries to reduce emissions from forested lands and invest in low-carbon paths to
sustainable development. REDD+ goes beyond deforestation and forest degradation, and includes
the role of conservation, sustainable management of forests and enhancement of forest carbon
stocks.
It is critical in reducing carbon emissions as agricultural expansion, conversion to pastureland,
infrastructure development, destructive logging and fires account for nearly 20% of global
greenhouse gas emissions which is more than the entire global transportation sector and second
only to the energy sector. It is now clear that in order to constrain the impacts of climate change
within limits that society will reasonably be able to tolerate, the global average temperatures must
be stabilised within two degrees Celsius. This will be practically impossible to achieve without
reducing emissions from the land use sector, in addition to other mitigation actions.
Deforestation can be avoided either by paying directly for forest preservation, or by using offset funds
to provide substitutes for forest-based products. There is a class of carbon financing mechanisms
referred to as REDD schemes (Reducing emissions from deforestation and forest degradation), which
may be included in a post-Kyoto agreement. REDD credits provide carbon offsets for the protection of
forests, and provide a possible mechanism to allow funding from developed nations to assist in the
protection of native forests in developing nations.

55

Aberdeenshire Council – Carbon Reduction Strategy

Item: 5
Page: 100

The REDD objectives are as follows:
• Reduce emissions from deforestation
• Reduce emissions from forest degradation

The ‘plus’ sign adds strategies to reduce emissions through:
• The role of conservation
• Sustainable management of forests
• Enhancement of forest carbon stocks

In addition to their carbon storage role, forests provide many other ecosystem services to society.
The nature of these services varies from place to place, and includes water regulation, soil
protection, non-timber forest products including food and fibre, climate regulation and biodiversity.
As most tropical forests deliver a wide range of these essential services, there are many ways in
which REDD+ can provide ecosystem and social benefits to countries and forest communities. The
UN-REDD Programme continues to work in this area, examining and understanding the likely
multiple benefits and risks associated with REDD+ initiatives before they are implemented.
Uncontrolled logging, clearing and burning of tropical forests destroy not only ecosystems
themselves but also the carbon storage they provide since they act as carbon sinks. Also, the largescale carbon-rich peatlands, which release disproportionately large amounts of greenhouse gases
when cleared and drained, should be preserved. For example, when forests in peatlands are
disturbed, the carbon emissions are not limited to the above-ground vegetation as the organic
matter below ground also begins to release carbon. Interestingly, peatland forests have more carbon
below the ground than above it.
According to the Scottish National Heritage website, 20 per cent of Scotland's land is covered by
peat or peaty soils (there are great opportunities in Scotland to maintain and restore peatlands that
can provide many benefits to our biodiversity, wildlife, and economy, and could also play a role in
our fight against climate change.
When REDD was first devised in 2007, the idea was most attractive to countries with high rates of
deforestation. These countries have the greatest potential to significantly reduce their emissions
from forest loss and to reap the greatest benefit when they do. Major global financial initiatives have
been developed to support developing countries to implement future REDD+ mechanisms which are
especially encouraged in tropical areas where forests are under pressure such as in Brazil. Under the
broader REDD+, countries that are already effectively protecting their forests can also benefit.
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Sustainable practices that help poor communities, such as allowing access to forest goods, will also
be recognised and rewarded. Replanting initiatives in deforested and degraded areas will also be
taken into consideration. If REDD+ is on the table, more countries are likely to support or ratify a
future agreement. However, REDD+ requires a more complex framework to accommodate all of
these categories, which could lead to higher transaction and implementation costs.

Examples of REDD+ projects:
• Preserving corridors of forest to enable wildlife and plant species to move into suitable climates
• Charting buffer zones to stop the spread of forest fires
• Planting tree species that tolerate higher temperatures and extreme weather events

Credits from reduced emissions, also called ‘avoided deforestation’, would be quantified. That
positive quantity would then become a credit that could be sold in an international carbon market.
Alternatively the credit could be handed to an international fund set up to provide financial
compensation to participating countries that conserve their forest.
However, there are still some challenges to the successful development of REDD+ which are
presented below.
Measuring the quantity of carbon stored is complicated. To place a value on the carbon-bearing
potential of any forested area, the accurate estimate of how much carbon is being stored there is
essential. New technologies such as satellite imaging and computer modelling are making the
measurement of carbon stocks more accurate. A transparent system to measure and verify emission
reductions should now appear feasible.
Researchers and policy makers are beginning to realise that REDD schemes are unlikely to be ‘one
size fits all’ solutions. The best way to design and implement a global REDD regime may be to allow
countries to proceed in parallel with several different models. As REDD+ is a flexible mechanism, it
has a complex framework to accommodate varied project categories.
High transaction and implementation costs are usually required for the development of REDD
projects.
Also, there is a need for safeguarding the rights of local communities and Indigenous people. Indeed,
Indigenous people depend on the forest for their livelihoods and are crucial to the process. More
effort is needed to make sure their land and resource rights are recognised. Payments for carbon
services could tempt government officials, private companies or local elites to take this new forest
value away from local communities unless their property and tenure rights are secured. REDD
architects must fully address the rights of forest communities before taking action to reduce forestbased carbon emissions.
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Trade-offs between reducing carbon emissions and reducing poverty may be required. The rights of
local communities to exploit forests may have to be balanced against the need for concerted global
action on climate change.
More than one billion people rely heavily on forests for their livelihoods. More than two billion
people - a third of the world’s population - use biomass fuels, mainly firewood, to cook and to heat
their homes. Similarly, hundreds of millions of people rely on traditional medicines harvested from
forests.
Finally, trees release carbon back in the atmosphere when they fall down. As a consequence,
planting trees is a temporary measure.

12.4 Comparison of the offsetting mechanisms

Carbon offsetting mechanisms have some common, shared challenges. These are summarised
below:
•

Difficulties in determining/quantifying the baseline scenario

•

Monitoring, measurement and verification issues

•

Challenges in providing accurate information about the role of carbon offsetting in tackling
global climate change

•

Clear and transparent pricing of the offset is often not available
The table shown below summarises the pros and cons of each mechanism.
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Mechanisms

+

CDM

REDD+

+ Develop low-cost large carbon reduction projects

+ Preservation of wildlife

+ Encourage growth of a specific sector in a

+ Better air quality

developing country

+ Protection of biodiversity

+ Promotion of renewable energy

+ Water regulation

+ Produce sustainable power for local use

+ Humidity control

+ Use of state-of-the-art technology to combat

+ Ensure the supply of food and necessary

climate change

products for living

+ Transfer of technology and knowledge between

+ Prevent soil erosion

countries

+ Trigger sustainable development of a local area
+ Conduct an anthropogenic activity in a sustainable way by limiting environmental impact
+ Flexibility to reduce carbon emissions at low cost

- Inequitable regional distribution

- Complex framework

- Restrictions about the technology used in host

- Detailed and lengthy process to get project

countries which impact technology transfer

approval

- CDM projects do not always respect sustainable

- Difficulties to provide accurate measure of the

development criteria of the host country

carbon stored in forests

- Lack of project finance

- No common methodology established

- Lack of skilled labour

- Threatening of the rights of forest communities

- Few guidelines on how project participants should

and indigenous people

declare their sustainable development contribution

- Use of forests for livelihood, biomass fuels,

- Lack of transparency on assessing how and how

firewood, to cook and to heat homes

much a project is contributing to sustainable
development and to the mitigation of GHG emissions
- No agreed set of sustainable development
indicators
-

- Unclear indicators and descriptions used
- Risk of over-crediting or under-crediting
-- Reputational risks if environmental objectives are
not met
- Complexity of administration and weight of
paperwork and procedures
- High transaction costs and implementation costs
- Cheap options lead to poor-quality offsets
- Risk of corruption and fraudulent projects
- Human right violation labour exploitation
- Scepticism and Greenwashing fashion
- Carbon offset market is not always strongly regulated
- Cost information lacks consistency, transparency and objectivity
- Poor verification and monitoring
- Difficulties to determine additionality and leakage (detrimental effects outside of the project area
attributable to project activities)
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12.3 Purchase of carbon allowances from emissions trading
schemes

Through the UNFCCC platform, voluntary cancellation allows project participants who hold certified
emission reductions (CERs) in the CDM registry to cancel them on their own behalf or on behalf of
third parties. Potential buyers can then go carbon neutral by buying the carbon emissions reduction
credits released on the voluntary market. It is possible to buy carbon projects from varied CDM
projects, such as wind power projects in India (from £2/tCO 2e), NO2 abatement projects in Pakistan
(from £2.25/tCO2e) and small hydroelectric power plants in Brazil (from £2.50/tCO 2e). Buying (and
surrendering) carbon credits allows responsible organisations to manage the timing and cost of
reducing their own greenhouse gas emissions. In many cases, organisations buy credits to
complement their own efforts to lower emissions such as by improving the efficiencies of their own
facilities. It is an interesting option as it can be cheaper and more convenient than reducing fossil fuel
consumption.
Given the requirement for annual offsetting from 2030 onwards to safeguard Aberdeenshire Council’s
carbon neutral status, a hypothetical option would be to use the voluntary market to annually
purchase emission reduction credits (which at present can be as low as £2/tCO2e). However, the
carbon price is expected to increase in future years and investing in such project involves risks
depending on host countries and project reliability.
“Carbon offset credits will likely be traded as derivatives and can carry particularly high risks. One of

the reasons is because sellers often make promises to deliver carbon credits before the credits are
issued, or sometimes even before greenhouse gas emissions reductions have been verified”, Michelle
Chan, Friends of the Earth US.
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14.0 APPENDICES
14.1 Appendix A – Building Energy Audits and Behavioural Change
Workshops
The table below provides an overview of the energy audits and behavioural change workshops
carried from January 2016 to date.

Energy Audits Carried Out – January 2016 to present
Premise Name

Type

Aden Country Park

Country Park

Harlaw Road Workshop

Depot/Workshop/Yard/Industrial Unit

Stonehaven Leisure Centre

Leisure Centre

Banchory Sports Centre

Leisure Centre

Inverbervie Sports Centre

Leisure Centre

Mearns Sports Centre

Leisure Centre

Inverurie Town House (inc Museum and Library)

Library

Kemnay Library

Library

Woodhill House

Office

Gordon House

Office

Viewmount Offices

Office

Carlton House

Office

Library Headquarters, Oldmeldrum

Office

Banff Town House

Office

Glenugie Business Centre

Office

Lower Deeside Social Work Office

Office

Cape House Banff

Office

Baltic House

Office

Waste Management Offices Inverurie Unit 8 VACANT
1 Dec 15

Office

Banchory Town Hall and Offices

Office

Seafield House

Office
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Peterhead Area Office

Office

Winston House

Office

Kintore Town House

Office

Community Mental Health Ellon (59 Station Rd, AB41
9AR)

Office

Alford Area Office

Office

Maud Area Office

Office

Banff Property Office

Office

Banff New Community Schools

Office

Aboyne Area Office

Office

Ellon Area Office (Schoolhill Rd, AB41 9AH)

Office

Broad Street Office no 54

Office

Portlethen Social Work Office

Office

Peterhead Environmental Health Office

Office

Inverbervie Town Hall and Burgh Buildings

Office

Stonehaven Criminal Justice Office

Office

James Street Offices

Office

Balmedie Sand Bothy

Office

60 Broad Street Peterhead

Office

Banff Portakabin Office

Office

Kemnay Library

Library

Gordon Primary School

Primary School

Banchory Primary School

Primary School

Newtonhill Primary School

Primary School

Kemnay Primary School

Primary School

Torphins Primary School

Primary School

Lairhillock Primary School

Primary School

Tarves Primary School

Primary School

Skene Primary School

Primary School

Methlick Primary School

Primary School

Hatton Primary School (Cruden)

Primary School

Auchenblae Primary School

Primary School
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Echt Primary School

Primary School

Maud Primary School

Primary School

Catterline Primary School

Primary School

Arnage Primary School

Primary School

Daviot Primary School

Primary School

Rayne North Primary School

Primary School

Dunecht Primary School

Primary School

Fordyce Primary School

Primary School

Kennethmont Primary School

Primary School

Monymusk Primary School

Primary School

Redmyre Primary School

Primary School

Fetterangus Primary School

Primary School

Tipperty Primary School

Primary School

Glenbervie Primary School

Primary School

Longhaven Primary School

Primary School

Rathen Primary School

Primary School

Oyne Primary School

Primary School

Cultercullen Primary School

Primary School

Logie Durno Primary School

Primary School

Drumoak Primary School

Primary School

King Edward Primary School

Primary School

Midmar Primary School

Primary School

Strachan Primary School

Primary School

Marykirk Primary School

Primary School

Hatton Primary School (Fintray)

Primary School

Strathdon Primary School

Primary School

Foveran Primary School

Primary School

Durris Primary School

Primary School

Premnay Primary School

Primary School

Arduthie Primary School

Primary School

Buchanhaven Primary School

Primary School
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Macduff Primary School

Primary School

Strathburn Primary School

Primary School

Clerkhill Primary School

Primary School

Portlethen Primary School

Primary School

Insch Primary School

Primary School

Ballater Primary School

Primary School

Portsoy Primary School

Primary School

Kellands Primary School

Primary School

Crombie Primary School

Primary School

Newmachar Primary School

Primary School

Pitmedden Primary School

Primary School

Meiklemill Primary School

Primary School

Fraserburgh North School

Primary School

Balmedie Primary School

Primary School

Ellon Primary School

Primary School

Fishermoss Primary School

Primary School

New Deer Primary School

Primary School

Elrick Primary School

Primary School

Fraserburgh South Park School

Primary School

Pitfour Primary School

Primary School

Rhynie Primary School

Primary School

Drumblade Primary School

Primary School

Tullynessle Primary School

Primary School

Whitehills Primary School

Primary School

Hillside Primary School

Primary School

Pitcaple Quarry

Quarry

Balmedie Quarry

Quarry

Craiglash Quarry

Quarry

Inverurie Academy

Secondary School

Portlethen Academy

Secondary School

Mackie Academy

Secondary School
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Banff Academy

Secondary School

Fraserburgh Academy

Secondary School

Mearns Academy Community Campus

Secondary School

Kemnay Academy

Secondary School

Westhill Academy

Secondary School

Turriff Academy

Secondary School

Ellon Academy Community Campus

Secondary School

Old Mearns Academy

Secondary School

Peterhead Academy

Secondary School

Old Ellon Academy

Secondary School

Aboyne Academy

Secondary School

Banchory Academy

Secondary School

Old Alford Academy

Secondary School

Garden Court Inverurie

Sheltered Housing

Westdyke Avenue

Sheltered Housing

Strachan Cottages

Sheltered Housing

Cobbans Lane Inverurie

Sheltered Housing

Modley Avenue

Sheltered Housing

Davah Road

Sheltered Housing

Blackhills Place

Sheltered Housing

James Presley Court Sheltered Housing

Sheltered Housing

Don House Inverurie

Sheltered Housing

Littlewood Court Sheltered Housing

Sheltered Housing

Urybank Sheltered Housing

Sheltered Housing

Inverugie Court

Sheltered Housing

Albany Court

Sheltered Housing

Blackhills Court

Sheltered Housing

Slater Court Sheltered Housing

Sheltered Housing

Airlie House

Sheltered Housing

Strathbeg Sheltered Housing

Sheltered Housing

Callum Court

Sheltered Housing
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Seaview Road Flatlets ( Skerry Hall Sheltered Housing )

Sheltered Housing

Greenacres Sheltered Housing

Sheltered Housing

Dawson Court

Sheltered Housing

Deveron Court Turriff

Sheltered Housing

James Cullen Court Sheltered Housing

Sheltered Housing

Mitchell Court Sheltered Housing

Sheltered Housing

Malcolm Forbes Court Sheltered Housing

Sheltered Housing

Jamie Nicol Court Sheltered Housing

Sheltered Housing

Burnside Court

Sheltered Housing

Kinbroom House Sheltered Housing

Sheltered Housing

The Haven Sheltered Housing

Sheltered Housing

Davah Court

Sheltered Housing

The Riggs

Sheltered Housing

Forbes Court

Sheltered Housing

Whitehills Sheltered Housing

Sheltered Housing

Carronhill Primary School

Special School

St Andrews Special School (Inverurie)

Special School with Nursery

Fraserburgh New Pool

Swimming Pool

Inverurie Swimming Pool

Swimming Pool

Westhill Swimming Pool

Swimming Pool

Stonehaven Outdoor Pool

Swimming Pool
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Behavioural Change Presentations and Workshops Carried Out To Date

Presentations
Stakeholder Group
Primary School Head Teachers
Mar-17
Pupil Participation Forum
Mar-17
Secondary School Head Teachers May-17
Facilities (first workshop)
Sep-17
CSN staff
Sep-17
Facilities – “train the trainer”
Oct-17
Contribution to Carbon
Dec-17
Workshop (various stakeholders)
Site visits - Workshops
Premises
Harlaw Road Workshop
Apr-17
Inverurie Town House (inc
Apr-17
Library and Museum)
Gordon House
Apr-17
Craiglash Quarry
Apr-17
Portsoy Primary School
May-17
Gordon Primary School
May-17
The Gordon Schools
May-17
Aden Country Park
May-17
Alford Area Office
May-17
Insch Primary School
Jun-17
Newtonhill Primary School
Jun-17
Aboyne Academy
Jun-17
Mearns Academy
Jun-17
Kemnay Library
Aug-17
Strathburn Primary School
Sep-17
Banchory Academy
Oct-17
Kemnay Academy
Nov-17
Ellon Academy
Nov-17
Turriff Academy
Nov-17
Inverurie Academy
Dec-17
Banff Academy
May-18
Fraserburgh Academy
May-18
Alford Academy
Jun-18
Mackie Academy
Jun-18

Date

Date
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14.2 Appendix B – Investigation of Hydro Power Potential in
Aberdeenshire
Water resources
The North-East of Scotland contains numerous large river systems that were used extensively in the
past for power abstraction, making Aberdeenshire an attractive location for textile mill owners in the
19th century. There are reported to be at least 850 historic hydro sites in Aberdeenshire (over a total
land area of 6313km2). Data on infrastructure condition, estimated power potential and other
factors such as land ownership and environmental status of the surrounding habitat have to be
collected.
There are 29 streams and rivers and 9 lochs in Aberdeenshire, hence it has a considerable water
power potential – see rainfall diagram, below right. The following sites offer significant water
resource:
-

River Ythan
River Dee
River Don
River Deveron
Loch Strathbeg
Loch Skene
Loch Muick (Cairngorms Park)
Loch Kinord (Cairngorms Park)
Loch Davan (Cairngorms Park)

There are 4 significant waterfalls in
Aberdeenshire located in Cairngorms
National Park:
-

Linn of Avon
Linn of Muick
Linn of Tanar
The Stulan

Reservoirs and dams in Aberdeenshire:
-

Craighead reservoir
Clochandighter Reservoir
Garlogie Dam
Inchgarth Reservoir - Cults
Loch of Aboyne
Loch Saugh
Silver Dam aka Culter Compensation Dam
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Power Generation Potential
The study below provides guidance on the theoretical maximum potential for each region. Whilst
planning and environmental factors will limit the actual maximum potential, the figures clearly
demonstrate considerable levels of energy available where this resource can be harnessed.

Table 1: Map of Scotland rainfall catchments with power per Unit Area, source: www.gov.scot/

Table A3.1 above shows that the theoretical absolute limit
on energy that could be drawn from flowing freshwater in
Scotland is 5.4GW. This would imply an annual energy of
47.3 TWh. The potential power from rainfall in
Aberdeenshire would reach 385 MW with an annual energy
of 472.8 GWh. Financial viable schemes were assessed to 5
with a total power of 2.2 MW and an annual energy
production of 11.7 GWh.

Hydropower types

- Run-of-river hydropower:
a facility that channels flowing water from a river through a canal or penstock to spin a turbine.
Typically a run-of-river project will have little or no storage facility. Run-of-river provides a
continuous supply of electricity (base load), with some flexibility of operation for daily
fluctuations in demand through water flow that is regulated by the facility.
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- Storage hydropower:
typically, a large system that uses a dam to store water in a reservoir. Electricity is produced by
releasing water from the reservoir through a turbine, which activates a generator. Storage
hydropower provides base load as well as the ability to be shut down and started up at short
notice according the demands of the system (peak load). It can offer enough storage capacity to
operate independently of the hydrological inflow for many weeks or even months.

- Pumped-storage hydropower:
provides peak-load supply, harnessing water which is cycled between a lower and upper
reservoir by pumps which use surplus energy from the system at times of low demand. When
electricity demand is high, water is released back to the lower reservoir through turbines to
produce electricity.
Cruachan Power Station is a pumped-storage hydroelectric power station in Argyll and Bute
located on Loch Awe. The reservoir has a capacity of 10 000 000 m3 and has a hydraulic head of
396m. The power capacity is 400MW and the annual generation is 705 GWh.

- Offshore hydropower:
a less established but growing group of technologies that use tidal currents or the power of
waves to generate electricity from seawater

Feasibility Studies in Aberdeenshire

- Garlogie mill
In 2009, Aberdeenshire Council undertook a feasibility study into reinstating the hydro power station
at Garlogie, nine miles West of Aberdeen. Situated on the site of the former Garlogie Woollen Mill
the power station was installed in 1923 on the loch of Skene, but ceased producing electricity five
decades ago. Estimates suggest that the power station will potentially generate between 50 and 100
kW of ‘green’ electricity.

- Finzean Sawmill
A feasibility study was conducted in 2003 to install a 22kW hydro-tubine in Finzean Sawmill in
Aberdeenshire. It reported that the site considered was sensitive with high environmental
constraints as it was located in a Conservation Area and that the project would require important
investment that would not be profitable for the turbine size which was proposed.
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As a point of reference, the diagram below highlights the complex relationships between hydrology,
environment and geography with regards site selection for proposed hydro generation schemes.

Micro-scale hydropower opportunities:
With around 1,000 old mills in Aberdeenshire, micro-scale hydro installations at historic mill site are
potential power opportunities worthy of consideration.
A hydropower plant with an 8kW system might achieve its full potential 50 per cent of the year. The
plant would produce 35,040 kWh per year - enough energy for five semi-detached homes. This type
of scheme would typically have a payback period of approximately eight to ten years.
The following example provides details about costs and payback period.
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Size of hydropower plant

8kW

Amount of electricity generated annually (assuming the plant would be generating
power 50% of the year)

35,040 kWh

Annual carbon savings

10.7 tonnes

Estimated capital cost

£60,000

Annual Feed-in Tariffs (FITs) income
•

8.12p for every kWh generated
(assumes all energy generated is
used on-site)

£2,845

Annual savings from not using grid electricity, assuming
12p/kWh

£4,205

Annual net income from the hydropower
plant

£7,050

Simple payback

8.5 years

14.3 Appendix C – Community District Heating Schemes
Hill of Banchory heating scheme
Operating since 2012, the Hill of Banchory Biomass Energy Centre and District Heating Network are
widely recognised as a pioneering scheme in Scotland. Owned and operated by local energy
company, HOBESCO, the wood chip fuelled boilers provide renewable heating and hot water to the
growing Hill of Banchory Community. The Energy Centre is designed to sustainably meet the needs
of the current existing and planned residential, commercial and community buildings, including a
leisure centre.
The Biomass Energy Centre generates heat from wood fuel and comprises an energy plant-room and
wood fuel store. The plant room consists of two biomass boilers, 700kW and 900kW, and two
thermal stores each with a capacity of 50,000 litres. Two gas boilers provide back-up and peak load
heat requirements. The wood store capacity is 370 tonnes and the annual wood chip consumption is
6000t. The plant is sized to meet a forecast peak heat demand of 7.6MW and supply 12,500MWh of
heat per annum. Carbon savings are estimated to 3097t/year and reduction to the fuel bill up to £
232 500/year.
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Approach to Early Stage Feasibility Assessments
The main points to consider when assessing the viability of a DH system are:
-

Community commitment and timescales
Heat demand
Fuel availability
Boiler system , boiler house and fuel store
Distribution system
Connection to properties
Permissions
Management of the system and charging structure
Project Finance

District heating systems can be used to provide heat for a wide range of end uses including homes,
schools, offices, sport centres and care homes. Biomass CHP systems should be considered to
provide both heat and electricity to demand centres where consumption profiles are suitable.
Many potential funding mechanisms exist, and it may be possible to secure grant funding towards
the cost of a biomass DH system; Community Energy Scotland should be contacted for advice to
explore the options available.
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However, biomass systems have to meet sustainability criteria to be eligible for the RHI and other
financial incentives.
The Scottish Government, Scottish Enterprise and HIE provide a variety of funding for different
aspects of the renewable energy sector. As renewable energy projects are progressing slower than
expected, this increases the pressure on the level of activity and investment needed to deliver the
Scottish Government’s objectives for renewable energy by 2020 and important development in
community and heat projects is expected in the next few years. Funds are currently distributed as
follows for community projects and renewable heat projects:
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14.4 Appendix D – RHI and Feed-in-Tariff rates

Government-backed financial incentives are major drivers of the development of renewable
technologies. Aberdeenshire Council have secured (or are in the process of securing) RHI and Feedin-Tariff support for all eligible biomass and solar photovoltaic installations respectively.
The tables below depict the current tariffs at the time of writing. Tariffs shown are pence per
kilowatt hour generated.

RHI tariffs, source: https://www.ofgem.gov.uk/environmental-programmes/non-domestic-rhi/contacts-guidanceand-resources/tariffs-and-payments-non-domestic-rhi

Tariff name

Eligible technology

Small commercial
biomass

Eligible sizes

Tariffs

Less than 200 kWth
Tier 1

3.05

Less than 200 kWth
2.14
Tier 2
Solid biomass including solid biomass
contained in waste
From 20 September 2017 the tiering
threshold for small and medium biomass
changed from 15% to 35% of heat
load. Large biomass moved from a
single, untiered tariff to a tiered tariff

Medium commercial

200 kWth and
above & less than
3.05
1MWth
Tier 1

with the same 35% threshold.

biomass
200 kWth and
above & less than
2.14
1MWth
Tier 2
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1MWth and above

Large commercial

3.05
biomass

Tier 1

1MWth and above

2.14

Tier 2

Solid biomass CHP
systems
(commissioned on or
after 4 December
2013)

All capacities

4.42

All capacities Tier 1

9.36

All capacities Tier 2

2.79

Solid biomass CHP systems
Ground-source heat pumps & Watersource heat pumps

Water/Ground-source
heat pumps

Air-source heat pumps
(commissioned on or
after 4 December
2013)

Air-source heat pumps

All capacities

2.69

Deep geothermal
(commissioned on or
after 4 December
2013)

Deep geothermal

All capacities

5.38

Less than 200 kWth

10.75

On the first 40,000
MWh of eligible
All solar collectors

Solar collectors

Biomethane injection

Biomethane

5.60
biomethane
Tier 1

Next 40,000 MWh

3.29

of eligible
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biomethane
Tier 2

Remaining MWh of
eligible biomethane

2.53

Tier 3

Small biogas
Less than 200 kWth

4.64

combustion
Biogas combustion
Medium biogas
combustion

200 kWth and

(commissioned on or

above & less than

after 4 December

600 kWth

3.64

2013)

Feed-in-tariffs (https://www.ofgem.gov.uk/environmental-programmes/fit/fit-tariff-rates)

Description

Total Installed Capacity (kW)

Tariff (p/kWh)

0-10

3.93

10-50

4.17

Standard Solar photovoltaic receiving the higher rate
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Description

Total Installed Capacity (kW)

Tariff (p/kWh)

50-250

1.79

0-10

3.54

10-50

3.75

50-250

1.61

0-10

0.25

10-50

0.25

50-250

0.25

250-1000

1.43

1000-5000

0.25

0-5000

0.12

0-250

4.56

250-500

4.34

500-5000

1.57

Standard solar photovoltaic receiving the middle rate

Standard solar photovoltaic receiving the lower rate

Standard large solar photovoltaic

Stand-alone solar photovoltaic

Anaerobic digestion
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Description

Total Installed Capacity (kW)

Tariff (p/kWh)

Combined Heat and Power

0-2

14.52

0-100

8.06

100-500

6.48

500-2000

6.48

2000-5000

4.73

0-50

8.39

50-100

4.94

100-1500

1.92

1500-5000

0.59

Hydro

Wind

The Feed-in-Tariff provides a significant financial incentive for the development of particular
technologies such as anaerobic digestion, wind and hydro power.
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14.5 Appendix E – Case Study: Clean Energy and Carbon
Sequestration
Agritech’s offset-creating projects
Agritech’s projects have social, economic and environmental benefits. The projects produce green
energy, fuels, and food. It also enhances soil fertility and sequesters carbon dioxide in soils as well as
above ground biomass.

• Clean Energy
Agritech develops CDM offsets through the generation of renewable energy. First, through the
production of electricity from Jatropha oil cakes and it’s other agricultural waste streams. The
production of this electricity using green fuel as opposed to fossil fuels results in carbon credits
equivalent to the reduction of CO2 that would have been produced using traditional fossil fuels.
Agritech has currently taken the initiative to become the first company in Burkina Faso develop
carbon credits through the United Nations Clean Development Mechanism (CDM) method. The
cogeneration plant in Boni will produce 5 MW of green energy and prevent the emission of over
250,000 tCO2e per year and thus producing around 250,000 CERs, the CDM carbon credit.

•

Carbon sequestration

Through its farms Agritech also improves soils and sequesters vast amount of carbon dioxide in
biomass. Increasing sequestration in biomass is currently the only way to reduce the concentration
of CO2 in the air. Through the CDM and voluntary carbon offset (for example the Verified Carbon
Standard -VCS) creating mechanism it is possible to quantify the greenhouse gas emission reduction
of projects like Agritech develops.

The picture shown below represents the carbon cycle. It shows where carbon comes from, how it is
stored and then released back into the atmosphere.
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Source: http://www.agri-tech.co.uk, photo by Queensland Government

Agritech is currently developing the carbon sequestration projects and looking at both above and
below ground biomass benefits of its projects. By determining the baseline carbon content of the
soil and present above ground biomass, the current and expected amount of carbon stored on the
landscape is determined. Throughout the plantations development, carbon content of soil and
above ground biomass is measured. The difference represents CO2 stored in the soil and biomass
and is eligible for carbon credits. With nearly 12 million trees in its portfolio, the amount of CO2
permanently captured is enormous. These “sink” projects differ from the clean energy projects as a
sink is not as permanent as a reduction as trees fall and burn and soil carbon erode. Clear project
guidelines and discounts to ensure permanence of the emission offset have been developed to
ensure quality of offsets is guaranteed. Under the CDM the credits have a temporary validity while in
other markets discounts and buffers ensure permanence.

Following the example of Agritech, Aberdeenshire Council could invest in renewable energy projects
through the CDM mechanism to produce clean energy as well as ensure carbon sequestration by
means of forest conservation through the REDD+ mechanism. Investing in both project types could
combine the advantages of the different offsetting mechanisms and balance their disadvantages.
Also, as carbon offset is relatively immature and a great number of issues still need to be addressed,
investing in different types of mechanisms could limit the financial risk in case of failure. However,
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one small scale hydropower project or cogeneration project has the ability to reduce emissions by
25k tCO2e p.a. which would be sufficient to cover the remaining carbon footprint of the council
which will need to be offset onwards 2030. Using the CDM mechanism which is the most mature one
to produce renewable energy through well-established technology such as windfarm or
hydroelectric plant would allow the Council to generate sufficient carbon credits each year to go
carbon neutral. Focussing on this mechanism which has resulted in successful outputs for many
projects would be a way to fully understand its benefits and dark sides and could appear to be the
most cost-effective and reliable solution to offset Aberdeenshire’s carbon emissions. Excess of
carbon credits generated by the project could also be sold on the carbon market through trading
schemes.

14.6 Appendix F – Strategy Inputs and Outputs
Building on the discussion of strategy drivers, the lists of inputs and outputs below aims to capture
the flow of information and resources into the strategy, and highlight the outputs and benefits to
Aberdeenshire Council as well as the wider community.

Inputs
•Carbon Reduction Targets
•Energy audits
•Renewable & low carbon
energy feasibility studies
•Funding strategy
•Staged CapEx funding
•Electricity generation mix
•Political drivers
•Future energy costs
•Future technology
advancements
•Capital Plan

Strategy
•Performance
Benchmarking
•Energy audits
•Behavioural Change
•Funding
•Project delivery
•Carbon management
•Resource Management
•Measurement and
verification

Outputs
•Priorisation of resources
and actions
•Project specifications
•Security of energy supply
•Reduced energy costs
•Reduced CRC costs
•Asset reliability
•Carbon footprint reduction
•Leadership in
sustainability
•Potential benefits for local
businesses
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Strategy inputs
•

•

•

Building energy audits (aligned to a standardised audit methodology and renewable
technology audit methodology) that will primarily drive the sustainability strategy in line
with Aberdeenshire Council’s long-term ambitions:
- Benchmarking and energy data trending
- Tailored carbon reduction solutions
- Specifications for CapEx projects
Landfill energy development
- Determination of the number of landfills available
- Exploration of the feasibility of landfill gas utilisation
Renewable & low carbon energy development:
- Determination of the most promising renewable technologies in
Aberdeenshire (technical feasibility and financial return)
- Planning policy considerations
- Ensure a secure and cost-competitive biomass supply
- Investigation of the feasibility of tidal hydro sites where impounded tidal
water would be released through a low-head hydro turbine
- Consideration of the following technologies (in order):
1.
2.
3.
4.
5.
6.
7.

•
•
•
•
•
•

Biomass
Micro-wind
PV
Solar water heating
Micro-hydro
Ground Source Heat Pumps and Air Source Heat Pumps
Biomass / Biogas Combined Heat and Power systems (CHP)

Funding strategy: Identification of the most appropriate and suitable funding streams or
source of finance to fund carbon reduction and renewable energy actions/projects
Staged CapEx funding in line with strategic objectives
National Grid generation mix
Political drivers
Future energy prices
Future technology advancements
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Strategy outputs and benefits:

Financial
•
•
•
•

Reduced energy costs
Reduced CRC costs
Aberdeenshire Council to benefit further from government-backed incentives (i.e. the
Renewable Heat Incentive and the Feed-in-Tariff)
Financing models (Energy Services Companies, Special Purpose Vehicle, Grants, etc)

Operational
•
•
•

•
•

Prioritisation of actions according to budget and feasibility
Effective prioritisation of resources
Reduced dependency on grid-supplied electricity, gas & water networks (due to increased
levels of generation from technologies such as biomass boilers, micro wind turbines, solar
photovoltaic installations and rainwater harvesting)
Property strategy enhancement
Behavioural change strategy and a more engaged, energy-conscious organisation

Technical
•
•
•
•

Technical innovation
Project specifications, facilitating investment options and opening routes to market
Asset reliability through improved, energy-led maintenance regimes
Enhanced in-house knowledge and experience of carbon reduction solutions

Environmental
•
•

Carbon footprint reduction
Reduced pressure on water treatment facilities

Social, Community & Reputational
•
•
•
•
•

Aberdeenshire Council perceived as a leader in sustainability
Links with education, potential to feed into school curriculum
Contribution to meeting Aberdeenshire Council’s Sustainable Communities objective
Potential benefits to local businesses (i.e. biomass suppliers, specialist maintenance
contractors, technology providers, specialist consultants)
Improved standards of council services resulting from better buildings
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60,377,445

63,540,692

60,243,431

58,824,960

62,363,850

61,449,023

60,711,657

75,267,077

69,189,771

72,020,736

73,243,606

70,781,506

73,760,537

64,729,320

Elec

67,358,995

79,082,067

Gas

1,798,843

2,691,960

4,932,024

9,228,801

Quarries

Care Homes

Leisure Centres

Others

10,970,301

Sheltered Housing

4,741,582

15,163,667

Primary schools

Offices

23,053,171

Electricity

Academies

Category

11,072,903

2,467,181

2,299,394

0

5,978,353

9,056,784

14,129,894

14,640,782

Gas

3,149,061

2,794,403

3,309,945

411,083

593,887

2,198,366

1,755,170

2,297,647

LPG

935,691

347,636

416,490

7,257,691

0

2,790,043

1,119,322

3,092,600

552,662

853,713

0

2,114,291

38,547

535,623

10,078,663

2,156,148

LPG

8,410,622

7,248,350

6,028,831

5,355,459

2,645,651

2,817,461

Biomass

13,016,368

10,290,532

86

218,418

0

0

0

0

0

1,349,126

1,226,859

Kerosene

Consumption (kWh)

17,241,665

16,329,647

17,579,787

17,367,998

18,303,372

18,161,306

15,662,191

15,462,465

Gas Oil

11,051,170

15,959,473

16,606,739

15,196,540

15,240,465

18,435,329

19,374,502

22,777,063

Kerosene

Consumption (kWh)

Gas Oil

Building Categories (FY 2016/17 data)

2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18

2010-11

Financial Year

Whole Portfolio Summary

50,184

536,940

1,907,004

0

156,726

0

422,237

7,217,441

Biomass

178,930,458

177,604,584

181,514,549

171,069,667

169,599,757

182,958,229

167,173,954

187,166,023

Total kWh

22,058,659

9,137,493

7,314,848

11,170,825

10,915,208

23,352,752

42,262,911

51,387,001

Total

£1,710,151

£1,514,147

£2,066,148

£2,182,461

£2,221,869

£2,212,340

£1,750,164

£1,707,091

Gas

£207,916

£98,526

£60,597

£237,171

£102,247

£233,582

337,625

£473,654

Electricity

£7,787,155

£7,444,971

£7,152,637

£7,050,251

£6,908,192

£6,852,779

£6,063,603

£5,488,010

Elec

£1,372,615

£290,155

£277,800

£0

£704,108

£1,075,996

1,709,401

£1,777,021

Gas

£530,172

£697,789

£657,040

£785,465

£940,559

£1,154,057

£1,181,903

£1,203,805

Gas Oil

£137,031

£89,410

£86,971

£19,943

£37,641

£134,149

£99,220

£137,608

LPG

£4,252

£14,305

£18,149

£318,498

£0

£122,309

51,481

£130,885

Gas Oil

£145,909

£29,453

£0

£71,794

£1,359

£17,654

357,026

£74,594

LPG

£2,029

£18,035

£70,701

£0

£6,471

£0

16,170

£246,575

12,999

13,482

13,292

12,707

13,912

12,451

14,618

Gas

13,557.9

1,739,315

£450,474

£427,249

£627,463

£814,187

£1,449,543

2,515,714

£2,741,532

Total

© ISS Technical Services 2018

£6,594

£0

£0

£0

£0

£0

44,010

£38,806

£11,355,283

£10,677,498

£10,746,175

£11,001,922

£11,265,225

£11,520,654

£10,022,763

£9,300,684

Total (£)

Biomass

£489,674

£359,981

£285,883

£237,372

£191,644

£172,454

£65,092

£63,579

Biomass

Kerosene

Cost (£) by type

£701,100

£571,200

£497,496

£726,430

£965,320

£994,875

£862,781

£700,591

Kerosene

Cost (£) by type

1,694.9

905.8

494.4

803.4

870.8

2,014.7

2,784.8

4,233.7

Electricity

23,159.1

27,444

30,955

31,360

28,929

31,336

29,437

33,725

Elec

4,945.4

1,101.9

1,027.0

0.0

2,670.1

4,044.9

6,310.7

6,538.9

Gas

2,802.5

4,047

4,211

3,854

3,855

4,677

4,885

5,743

Gas Oil

674.5

599

709

88

127

471

376

492

LPG

237.3

88.2

105.6

1,840.5

0.0

707.5

283.8

784.3

Gas Oil

135.6

209.5

0.0

518.9

9.5

131.5

2,473.7

529.2

LPG

46.8

0.0

0.0

0.0

0.0

0.0

289.0

262.8

0.7

7.0

24.9

0

2.0

0

5.58

94.3

7,060.6

2,312.4

1,651.9

3,162.8

3,552.4

6,898.6

12,147.5

12,443.2

Total

44,589.7

49,232

54,161

52,971

50,187

54,942

51,038

58,421

Total (tCO2)

Biomass

165.3

134

111

114

95

85

42

44

Biomass

Kerosene

tCO2 by type

4,230.4

4,008

4,693

4,264

4,473

4,461

3,847

3,798

Kerosene

tCO2 by type

This section details energy consumption, energy costs and CO2 emissions for the whole portfolio and the largest building categories (by consumption). The data is derived from Aberdeenshire Council’s central monitoring and
targeting system, and represents the most recent twelve months of validated energy consumption.
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Energy Efficiency Progress Report
Prepared by ISS Technical Services and issued to Brian Smith (Engineering Services Manager,
Aberdeenshire Council), Emma Donaldson (Principal Energy Management Engineer, Aberdeenshire
Council), and Annie Nicholson (Energy Management Engineer, Aberdeenshire Council), under the
following revisions:
Document Control
Revision
A
B
C
D
E
F

Date of Issue
26th October 2016
18th November 2016
14th March 2017
31st August 2017
17th October 2017
15th November 2017
15th January 2018

Author(s)
Alex MacGregor
Alex MacGregor
Alex MacGregor
Alex MacGregor
Alex MacGregor
Alex MacGregor
Alex MacGregor

Approver(s)
Sandy McDowall
Sandy McDowall
Sandy McDowall
Sandy McDowall
Sandy McDowall
Sandy McDowall
Sandy McDowall

1. Introduction
To date, 164 energy audits have been completed from January 2016, representing approximately half of
the whole portfolio’s energy consumption and therefore providing a good representative cross section
of energy saving opportunities throughout the estate.
This report aims to articulate the key findings from the audits completed to date, draw conclusions
from these findings and prioritise recommendations for driving energy efficiency. It is intended to act as
a supplementary document to the savings tracker.
The specific energy reduction projects highlighted in this report are intended to be tendered as a single
package of works to be implemented in 2018, with a CapEx budget of £400k.
It should be noted that energy-reduction initiatives forming part of the current office refurbishment
works at Viewmount and Carlton House have already been tendered, and will therefore be managed
under a separate budget from the projects highlighted in this report.
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2. Priority Recommendations
Aberdeenshire Council have intimated a desire to invest in the region of £400k in energy efficiency as a
single package of works (this spend being separate from those projects already budgeted in the capital
plan). With this in mind, we recommend the following opportunities be considered as priorities for
implementation.



Short payback (<5 yrs) initiatives – for example upgrading external light fittings to LED, fitting
lagging to uninsulated pipework. 46 projects.

Total Cost
Savings (£)
£41,671



CO2 Savings
(T)
171.86

Payback Period
(Years)
2.9

Total energy
savings (kWh)
403,802

CapEx (£)
£135,239

Lighting - scheme overhauls. The properties below are recommended to have their lighting
schemes overhauled and upgraded to a full LED solution.
Total Cost
Savings (£)

Building

Westhill Academy
Harlaw Road Workshop
Banchory Academy Gym Hall

£26,474
£12,757
£2,018

CO2
Savings (T)

Payback
Period (Yrs)

62.58
30.16
4.81

Total energy
savings (kWh)

6.8
5.7
4.5

140,125
67,522
10,780

CapEx (£)

£180,000
£73,000
£9,000

The table below summarises the total savings and costs for all projects combined. See Appendix A for a
full breakdown of all projects.
Total
Cost
Savings
(£)

Intiative

CO2
Savings (T)

Payback
Period
(Years)

Total energy
savings
(kWh)

CapEx (£)

Short payback (<5 yrs) initiatives

£41,671

171.86

2.9

403,802

£135,239

Westhill Academy - Lighting Overhaul

£26,474

62.58

6.8

140,125

£180,000

Harlaw Road Workshop - Lighting Overhaul

£12,757

30.16

5.7

67,522

£73,000

Banchory Academy Gym Hall - Lighting Overhaul

TOTAL

£2,018

4.81

4.5

10,780

£9,000

£82,920

269.42

4.8

622,230

£397,239
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3. Audit Outcomes – General Trends and Observations
For reference, the table below summarises all audit outcomes identified to date, broken down by
building type.
Estimated annual savings
Building Category

Secondary Schools
Primary Schools
Special Schools
Leisure Centre
Swimming Pool
Offices
Sheltered Housing
Library
Depot/Workshop/Yard/Ind
Country Park
Unit
Quarries
TOTAL

Number
of sites
audited
16
67
1
4
4
32
33
2
1
1
3
164

Total energy
consumption
kWh
37,372,810
17,608,802
744,405
1,245,803
6,750,047
8,506,639
8,996,054
590,232
772,928
509,921
10,630,314
93,727,955
93,727,955

(£)

CO2
(tonnes)

Water
(m3)

(kWh)

3,211
3,210
141
210
645
750
1,320
45
138
212
70
9,952

19,460
12,053
240
571
632
2,755
1,053
0
0
1,015
0
37,779

6,370,978
5,940,444
162,881
301,175
1,971,009
2,238,226
2,087,419
156,866
534,243
547,149
160,667
20,471,057

£747,656
£870,794
£28,890
£62,177
£111,248
£215,060
£342,260
£7,193
£39,934
£80,622
£17,166
£2,523,001

% kWh
saving
vs.
audited
site
energy

Capital Cost
(£)

Payback
(years)

17.0%
33.7%
21.9%
24.2%
29.2%
26.3%
23.2%
26.6%
69.1%
107.3%
1.5%
21.8%

£7,074,963
£11,084,199
£255,750
£614,810
£1,662,130
£2,375,212
£3,394,962
£98,994
£497,486
£714,991
£543,550
£28,317,048

9.5
12.7
8.9
9.9
14.9
11.0
9.9
13.8
12.5
8.9
31.7
11.2

Looking holistically at the general trends that have emerged, the following observations have been
highlighted as particularly relevant:



The estate has the potential to further expand the current programme of renewable technology
installations, as part of a longer term investment strategy. Renewable technologies will not yield the
same attractive paybacks as the priority recommendations highlighted previously, and are subject to
fluctuations in the Feed-in-Tariff and Renewable Heat Incentive, however the audits have highlighted
226 potential renewable technology installations, providing options for longer term investment.



Of the ‘lean’ categories of projects (ie excluding renewables) lighting upgrades can make the most
significant contribution to energy, cost and carbon savings. Certain criteria have emerged as
consistently providing lighting opportunities with particularly attractive levels of savings and financial
return:
o
External lighting upgrades (due to most external lighting being inefficient sodium or halogen
lamps, and the fact that external fittings will likely have over twice the annual operating hours
of internal lighting in a school.
o

Like-for-like lamp swapping for LED equivalents. This is only feasible with certain lamp types
such as incandescent, compact fluorescent, GU10 and other spotlights. The most likely building
types for this type of initiative are sheltered housing sites and care homes.

o

Retrofitting PIR (Passive Infrared) controls. Many of the offices surveyed have manually
switched lighting, auditors frequently identified unoccupied rooms with lights left on (the
relative merits should be evaluated against behavioural change initiatives before committing).
Similarly, toilet blocks in schools without automated lighting and extract fan controls can yield a
high rate of financial return when retrofitting PIR technology.



Water reduction initiatives are expected to yield poor financial returns. There are exceptions such as
fixing water leaks and fitting aerators to taps, however installing new sanitary fittings will generally not
achieve financial payback in less than fifteen years. We have removed all recommendations for
rainwater harvesting and grey water recycling after discussions with suppliers concluded that these
initiatives are unlikely to achieve financial payback when retrofitted to existing buildings.
3
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4. Behavioural Change and ‘zero CapEx’ projects
A programme of behavioural change initiatives is currently underway, which intends to improve energy
efficiency throughout the estate by developing energy awareness and promoting energy management
best practice to stakeholders at all levels within Aberdeenshire Council. Full details of the programme
can be found in ISS’ quarterly behavioural change reports.
In addition, the energy audit programme has highlighted a number ‘zero CapEx’ initiatives, such as
reducing hot water thermostats and removing obstructions from heat emitters. Details of these
opportunites have been provided to Aberdeenshire Council under separate reports.

5. Project Specification Programme
ISS propose the following programme designed to specify and articulate projects such that they can be
put forward to FES for pricing and implementation. We have split the short payback projects into
distinct project categories for this purpose.

Project Category

Expected Completion
Date

Oct-17

Nov-17

Dec-17

Jan-18

st

Plant Room Insulation

1 Draft Complete.
Revision 16/01/18

Controls Works

16/01/2018

External Lighting Upgrades

31/01/2018

Internal Lighting Scheme Overhauls

31/01/2018

Short payback (<5 yrs) initiatives
ISS have split these initiatives into categories of projects to facilitate project implementation as follows:
-

Plant room insulation (insulating exposed heating pipework and fittings in plant rooms).
External lighting upgrades (light fitting replacements, upgrading older sodium and metal halide
fittings to LED equivalents)
Controls – optimisation of standalone Trend BMS sites.

The project specifications will be based on the categories listed above.
Internal Lighting Overhauls
ISS propose to develop an outline scope of works and project specification for the overhaul of internal
lighting systems at Westhill Academy, Harlaw Road Workshop and the Gym Hall at Banchory Academy.

4

Newtonhill Primary School
Strathburn Primary School
Rhynie Primary School
Monymusk Primary School
Midmar Primary School
Carronhill Primary School
Logie Durno Primary School
Oyne Primary School
Kemnay Primary School
Kellands Primary School
Ellon Primary School
Macduff Primary School
Echt Primary School
Newtonhill Primary School
Insch Primary School
Newmachar Primary School
Fordyce Primary School
Tullynessle Primary School
Newmachar Primary School
Portsoy Primary School

Primary Schools
1,260
1,269
1,061
591
264
294
344
355
577
1,041
1,090
868
387
1,261
1,246
930
888
1,052
923
1,189

501
918
1,171
904

Office
Office
Office
Office

Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School

1,150

Office

Offices

Gordon house
Lower Deeside Social Work
Office
Banff Town House
Alford Area Office
Seafield House

Opportunity
Ref ID

Building Category

Building

Projects grouped by Building Type

5

External lighting - upgrade to LED

External lighting - upgrade to LED
External lighting - upgrade to LED
Upgrade external ighting to LED
Upgrade external light fittings to LED with photocell
Insulate exposed heating pipework and fittings
Replace external lighting with LED
Upgrade exernal lighting to LED solution
8 x external lights - replace with LED
Upgrade external light fittings to LED with photocell control
External lighting
Replace external LP Sodium lighting with LED
Add lagging to uninsulated pipes & fittings in boiler room
LED lighting solution - external
Fit lagging to uninsulated pipework / valves
External lighting - upgrade to LED
Fit lagging to exposed pipework & fittings in main plant room
Add lagging to uninsulated pipes & fittings in boiler room
Insulate exposed heating valves and fittings
Upgrade car park lighting to LED

Total - Offices

Improve insulation of pipework and fittings in boiler plant room
Fit lagging to exposed pipework & fittings in main plant room
External lighting - upgrade to LED
Add lagging to uninsulated pipes & fittings in boiler room

External lighting - upgrade to LED

Title of energy saving opportunity

The tables below outline all projects highlighted for implementation in this report.

7. Appendix A – Projects List

£1,310
£2,634
£647
£529
£480
£674
£594
£594
£661
£567
£1,212
£612
£469
£342
£416
£522
£398
£335
£461
£367

£1,315

£182
£165
£82
£62

£824

Total Cost
Savings (£)

3.13
45.51
1.53
1.25
3.04
1.59
1.40
1.40
1.56
1.34
3.14
4.61
1.11
2.17
0.98
3.31
2.52
2.12
0.53
0.88

5.25

1.38
1.24
0.20
0.47

1.97

CO2
Savings (T)

3.8
4.2
4.9
5.0

3.6

3.8
1.8
4.6
4.7
4.2
3.0
3.4
3.4
3.0
3.5
1.6
2.9
3.7
5.0
3.8
2.9
3.8
4.5
3.0
3.8

3.9

Payback
Period
(Years)

7,492
6,776
440
2,550

4,400

7,000
10,560
3,427
2,800
12,321
3,570
3,142
3,142
3,500
3,000
7,040
25,121
2,483
8,783
2,200
13,414
10,214
8,611
2,491
1,960

21,658

Total
energy
savings
(kWh)

£1,400

£5,000
£4,800
£3,000
£2,500
£2,000
£2,000
£2,000
£2,000
£2,000
£2,000
£2,000
£1,800
£1,750
£1,700
£1,600
£1,500
£1,500
£1,500
£1,400

£5,110

£700
£700
£400
£310

£3,000

CapEx (£)
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Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Primary School

Secondary School
Secondary School
Secondary School

Secondary School
Secondary School
Secondary School
Secondary School

Westhill Academy
Kemnay Academy
Banchory Academy
The Gordon Schools Huntly

Depot/Workshop
Quarry
Depot/Workshop

Westhill Academy
Fraserburgh Academy
Banchory Academy

Secondary Schools

Harlaw Road Workshop
Craiglash Quarry
Harlaw Road Workshop

Quarries and Workshops

Gordon Primary School
Rhynie Primary School
Insch Primary School
Durris Primary School
Tullynessle Primary School
Kellands Primary School
Glenbervie Primary School
Monymusk Primary School
Ballater Primary School
Portsoy Primary School
Kemnay Primary School
Redmyre Primary School
Strathburn Primary School
Echt Primary School
Strathdon Primary School
Catterline Primary School
Newmachar Primary School
Redmyre Primary School
Ellon Primary School
Marykirk Primary School

51
106a
1,280
1,227

50
161a
1,278

1,162
1,180
1,163

1,215
1,065
1,247
545
1,048
1,042
854
594
672
1,190
580
846
1,271
379
683
863
933
847
1,093
697

6

Replace T8/T12 fluorescent fittings with LED & install PIR control
throughout
Upgrade external lighting to LED
Upgrade Gym Hall Lighting to LED and move lighting switches
Upgrade façade lighting to LED & Adapt the operation schedule
according to seasons
Upgrade external lighting to LED
External lighting - upgrade to LED
External lighting - upgrade to LED

Total – Quarries and Workshops

LED Lighting
External lighting - upgrade to LED
External lighting - upgrade to LED

Total - Primary Schools

Insulate valves in boiler plant room
Pipework & fittings lagging
Fit lagging to uninsulated pipework / valves
Fit lagging to exposed valves and fittings in boiler house
Insulate pipework and valves in plant room
Add insulation to heating flow header flanges and access panels
Fit lagging to exposed fittings serving kitchen calorifier
Optimise BMS settings
Optimise BMS settings
Pipe & valve insulation

Fit lagging to uninsulated pipework / valves

External lighting - upgrade to LED
Insulate exposed heating valves and fittings
Fit lagging to uninsulated pipework / valves
Insulate valves in boiler plant room
Upgrade external lighting to LED
Pipe & valve insulation
Add insulation to 9 X heating valves in plant room
Insulate valves in boiler plant room
Improve insulation of pipework and fittings in boiler plant room

£2,040
£1,398
£1,513
£1,322

£26,474
£3,873
£2,018

£14,816

£12,757
£1,247
£812

£18,308

£337
£290
£293
£333
£211
£163
£234
£214
£210
£111
£136
£445
£95
£159
£166
£75
£235
£319
£310
£145

4.82
3.30
3.61
3.12

62.58
9.16
4.81

35.04

30.16
2.95
1.94

110.50

0.80
1.84
1.86
1.77
0.50
1.63
1.48
1.35
1.33
0.70
1.02
2.82
0.92
1.01
1.26
0.47
1.49
1.85
2.34
0.92

3.9
5.0
4.6
4.9

6.8
3.2
4.5

5.5

5.7
4.8
3.0

3.0

4.1
4.5
3.8
3.0
4.7
4.9
3.0
2.8
2.9
4.7
3.7
1.1
4.3
2.5
1.8
4.0
1.3
0.6
0.6
1.0

10,800
7,400
8,085
6,996

140,125
20,500
10,780

78,459

67,522
6,600
4,336

243,383

1,786
7,453
7,522
6,964
1,119
6,414
6,020
5,490
5,394
2,857
5,574
11,436
3,749
4,094
1,200
1,914
6,041
7,105
12,740
3,733

£8,000
£7,000
£7,000
£6,500

£180,000
£12,500
£9,000

£81,400

£73,000
£6,000
£2,400

£55,729

£500
£500
£406
£400
£300
£300
£300
£200
£200
£140

£518

£1,400
£1,300
£1,115
£1,000
£1,000
£800
£700
£600
£600
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771
521

Sheltered Housing
Sheltered Housing

Midmar Primary School
Macduff Primary School
Newtonhill Primary School
Newmachar Primary
School
Fordyce Primary School
Tullynessle Primary School
Rhynie Primary School
Insch Primary School
The Riggs
Durris Primary School
Kellands Primary School

Insulate exposed heating pipework and fittings
Add lagging to uninsulated pipes & fittings in boiler room
Fit lagging to uninsulated pipework / valves
Fit lagging to exposed pipework & fittings in main plant room

Add lagging to uninsulated pipes & fittings in boiler room
Insulate exposed heating valves and fittings
Insulate exposed heating valves and fittings
Fit lagging to uninsulated pipework / valves
Pipe & valve insulation
Insulate valves in boiler plant room
Pipe & valve insulation

264
868
1,261
930

888
1,052
1,065
1,247
1,035
545
1,042

Opportunity
Reference ID

Plant Room Insulation

Building

Insulate heating pipework & fittings
Lighting - LED

Replace external lights with LED

7

Building Optimisation
Building Optimisation
Building Optimisation
Building Optimisation
Fabric upgrades
Building Optimisation
Building Optimisation

Building Optimisation
Building Optimisation
Building Optimisation
Building Optimisation

Category of
intervention

Total - Sheltered Housing

Total - Secondary Schools

Replace external light fittings with LED
Replace external lighting to North façade with LED equivalent
External lighting - upgrade to LED and trim winter run hours
Fit lagging to valves & fittings in plant room
Insulate valves & fittings in boiler house

Title of energy saving opportunity

824

124
183
1,235
158
179

Sheltered Housing

Secondary School
Secondary School
Secondary School
Secondary School
Secondary School

Projects grouped by initiative type

Jamie Nicol Court Sheltered
Housing
Deveron Court Turriff
Don House Inverurie

Sheltered Housing

Mackie Academy
Banff Academy
Aboyne Academy
Fraserburgh Academy
Banff Academy

£398
£335
£290
£293
£201
£333
£163

£480
£612
£342
£522

Total Cost
Savings (£)

£914

£269
£167

£478

£46,402

£2,456
£2,456
£2,561
£98
£193

2.52
2.12
1.84
1.86
2.00
1.77
1.63

3.04
4.61
2.17
3.31

CO2
Savings (T)

3.40

1.59
0.61

1.19

110.90

5.81
5.81
6.11
0.74
1.02

3.8
4.5
4.5
3.8
5.0
3.0
4.9

4.2
2.9
5.0
2.9

Payback
Period
(Years)

2.8

2.6
1.6

3.3

5.4

2.5
2.5
2.3
4.6
2.3

10,214
8,611
7,453
7,522
7,900
6,964
6,414

12,321
25,121
8,783
13,414

Total
energy
savings
(kWh)

12,538

8,630
1,328

2,580

252,422

13,000
13,000
13,680
4,028
4,028

£1,500
£1,500
£1,300
£1,115
£1,000
£1,000
£800

£2,000
£1,800
£1,700
£1,500

CapEx (£)

£2,560

£700
£260

£1,600

£249,100

£6,100
£6,100
£6,000
£450
£450
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Improve insulation of pipework and fittings in boiler plant
room
Fit lagging to uninsulated pipework / valves
Insulate valves in boiler plant room
Pipework & fittings lagging
Fit lagging to valves & fittings in plant room
Insulate valves & fittings in boiler house
Fit lagging to uninsulated pipework / valves
Fit lagging to exposed valves and fittings in boiler house
Add lagging to uninsulated pipes & fittings in boiler room
Insulate pipework and valves in plant room
Add insulation to heating flow header flanges and access
panels
Fit lagging to exposed fittings serving kitchen calorifier

Lag exposed valves

Pipe & valve insulation

672

1,190
580
846
158
179
1,271
379
904
683
863

933

985

697

Portsoy Primary School
Kemnay Primary School
Redmyre Primary School
Fraserburgh Academy
Banff Academy
Strathburn Primary School
Echt Primary School
Seafield House
Strathdon Primary School
Catterline Primary School

Newmachar Primary
School
Greenacres Sheltered
Housing
Marykirk Primary School

Redmyre Primary School

Controls

Westhill Academy
Harlaw Road Workshop
Banchory Academy

847

50
1,162
1,278

Optimise BMS settings

8

Replace T8/T12 fluorescent fittings with LED & install PIR
control throughout
LED Lighting
Upgrade Gym Hall Lighting to LED and move lighting switches

Internal Lighting Scheme Upgrades

918
854
594

Insulate heating pipework & fittings
Improve insulation of pipework and fittings in boiler plant
room
Fit lagging to exposed pipework & fittings in main plant room
Add insulation to 9 X heating valves in plant room
Insulate valves in boiler plant room

771
501

Deveron Court Turriff
Lower Deeside Social
Work Office
Banff Town House
Glenbervie Primary School
Monymusk Primary
School
Ballater Primary School

BMS Enhancement

Total – Internal
Lighting Upgrades

Lighting Spec Enhancement
Lighting Spec Enhancement
Lighting Spec Enhancement

Total – Plant Room
Insulation

Building Optimisation

Building Optimisation

Building Optimisation

Building Optimisation
Building Optimisation
Building Optimisation
Building Optimisation
Building Optimisation
Building Optimisation
Building Optimisation
Building Optimisation
Building Optimisation
Building Optimisation

Building Optimisation

Building Optimisation
Building Optimisation
Building Optimisation

Building Optimisation
Building Optimisation

£319

£42,249

£26,474
£12,757
£2,018

£7,154

£145

£47

£235

£111
£136
£445
£98
£193
£95
£159
£62
£166
£75

£210

£165
£234
£214

£210
£182

1.85

97.55

62.58
30.16
4.81

48.4

0.92

0.30

1.49

0.70
1.02
2.82
0.74
1.02
0.92
1.01
0.47
1.26
0.47

1.33

1.24
1.48
1.35

1.58
1.38

0.6

6.2

6.8
5.7
4.5

3.4

1.0

4.3

1.3

4.7
3.7
1.1
4.6
2.3
4.3
2.5
5.0
1.8
4.0

2.9

4.2
3.0
2.8

3.3
3.8

7,105

218,427

140,125
67,522
10,780

206,922

3,733

1,200

6,041

2,857
5,574
11,436
4,028
4,028
3,749
4,094
2,550
1,200
1,914

5,394

6,776
6,020
5,490

8,630
7,492

£200

£262,000

£180,000
£73,000
£9,000

£23,989

£140

£200

£300

£518
£500
£500
£450
£450
£406
£400
£310
£300
£300

£600

£700
£700
£600

£700
£700
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1,093

106a
1,280
1,227
124
183
1,180
1,235
1,260
1,269
1,061
1,150
591
1,163
264
294
344
355
577

Secondary School
Secondary School
Secondary School

Secondary School
Secondary School
Quarry
Secondary School
Primary School
Primary School
Primary School
Office
Primary School

Depot/Workshop
Primary School
Primary School
Primary School

Primary School
Primary School

Kemnay Academy
Banchory Academy
The Gordon Schools
Huntly
Mackie Academy
Banff Academy
Craiglash Quarry
Aboyne Academy
Newtonhill Primary School
Strathburn Primary School
Rhynie Primary School
Gordon house
Monymusk Primary
School
Harlaw Road Workshop
Midmar Primary School
Carronhill Primary School
Logie Durno Primary
School
Oyne Primary School
Kemnay Primary School

1,162
161a
1,278
51

Depot/Workshop
Secondary School
Secondary School
Secondary School

Harlaw Road Workshop
Fraserburgh Academy
Banchory Academy
Westhill Academy

Opportunity
Reference ID
50

Building Category
Secondary School

Building
Westhill Academy

Total – Controls

9

8 x external lights - replace with LED
Upgrade external light fittings to LED with photocell control

External lighting - upgrade to LED
Insulate exposed heating pipework and fittings
Replace external lighting with LED
Upgrade exernal lighting to LED solution

Replace external light fittings with LED
Replace external lighting to North façade with LED equivalent
External lighting - upgrade to LED
External lighting - upgrade to LED and trim winter run hours
External lighting - upgrade to LED
External lighting - upgrade to LED
Upgrade external ighting to LED
External lighting - upgrade to LED
Upgrade external light fittings to LED with photocell

£594
£661

£812
£480
£674
£594

£2,456
£2,456
£1,247
£2,561
£1,310
£2,634
£647
£824
£529

£1,398
£1,513
£1,322

£12,757
£3,873
£2,018
£2,040

Total Cost
Savings (£)
£26,474

£310

£629

BMS Enhancement

Title of energy saving opportunity
Replace T8/T12 fluorescent fittings with LED & install PIR control
throughout
LED Lighting
Upgrade external lighting to LED
Upgrade Gym Hall Lighting to LED and move lighting switches
Upgrade façade lighting to LED & Adapt the operation schedule
according to seasons
Upgrade external lighting to LED
External lighting - upgrade to LED
External lighting - upgrade to LED

Optimise BMS settings

All projects sorted by cost (largest to smallest)

Ellon Primary School

1.40
1.56

1.94
3.04
1.59
1.40

5.81
5.81
2.95
6.11
3.13
45.51
1.53
1.97
1.25

3.30
3.61
3.12

30.16
9.16
4.81
4.82

CO2
Savings (T)
62.58

4.2

2.34

0.6

3.4
3.0

3.0
4.2
3.0
3.4

2.5
2.5
4.8
2.3
3.8
1.8
4.6
3.6
4.7

5.0
4.6
4.9

5.7
3.2
4.5
3.9

Payback
Period
(Years)
6.8

1.8

12,740

3,142
3,500

4,336
12,321
3,570
3,142

13,000
13,000
6,600
13,680
7,000
10,560
3,427
4,400
2,800

7,400
8,085
6,996

67,522
20,500
10,780
10,800

Total
energy
savings
(kWh)
140,125

19,845

£200

£2,000
£2,000

£2,400
£2,000
£2,000
£2,000

£6,100
£6,100
£6,000
£6,000
£5,000
£4,800
£3,000
£3,000
£2,500

£7,000
£7,000
£6,500

£73,000
£12,500
£9,000
£8,000

CapEx (£)
£180,000

£400
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Kellands Primary School
Ellon Primary School
Macduff Primary School
Echt Primary School
Newtonhill Primary School
Insch Primary School
Jamie Nicol Court
Sheltered Housing
Newmachar Primary
School
Fordyce Primary School
Tullynessle Primary School
Newmachar Primary
School
Portsoy Primary School
Gordon Primary School
Rhynie Primary School
Littlewood Court
Sheltered Housing
The Riggs
Insch Primary School
The Riggs
Durris Primary School
Tullynessle Primary School
Kellands Primary School
Deveron Court Turriff
Lower Deeside Social
Work Office
Banff Town House
Glenbervie Primary School
Monymusk Primary
School
Ballater Primary School
Portsoy Primary School
Kemnay Primary School
Redmyre Primary School
Fraserburgh Academy
Banff Academy
Strathburn Primary School
Alford Area Office
Echt Primary School
Seafield House
Strathdon Primary School
Catterline Primary School
1,189
1,215
1,065
453
1,031
1,247
1,035
545
1,048
1,042
771
501

Primary School
Primary School
Primary School
Sheltered Housing

Sheltered Housing
Primary School
Sheltered Housing
Primary School
Primary School
Primary School
Sheltered Housing
Office

Primary School
Primary School
Primary School
Primary School
Secondary School
Secondary School
Primary School
Office
Primary School
Office
Primary School
Primary School

672
1,190
580
846
158
179
1,271
1,171
379
904
683
863

918
854
594

888
1,052
923

Primary School
Primary School
Primary School

Office
Primary School
Primary School

930

1,041
1,090
868
387
1,261
1,246
824

Primary School

Primary School
Primary School
Primary School
Primary School
Primary School
Primary School
Sheltered Housing

10

Improve insulation of pipework and fittings in boiler plant room
Fit lagging to uninsulated pipework / valves
Insulate valves in boiler plant room
Pipework & fittings lagging
Fit lagging to valves & fittings in plant room
Insulate valves & fittings in boiler house
Fit lagging to uninsulated pipework / valves
External lighting - upgrade to LED
Fit lagging to exposed valves and fittings in boiler house
Add lagging to uninsulated pipes & fittings in boiler room
Insulate pipework and valves in plant room
Add insulation to heating flow header flanges and access panels

Fit lagging to exposed pipework & fittings in main plant room
Add insulation to 9 X heating valves in plant room
Insulate valves in boiler plant room

External lighting
Fit lagging to uninsulated pipework / valves
Pipe & valve insulation
Insulate valves in boiler plant room
Upgrade external lighting to LED
Pipe & valve insulation
Insulate heating pipework & fittings
Improve insulation of pipework and fittings in boiler plant room

External lighting - upgrade to LED
External lighting - upgrade to LED
Insulate exposed heating valves and fittings
Upgrade external light fittings to LED

Add lagging to uninsulated pipes & fittings in boiler room
Insulate exposed heating valves and fittings
Upgrade car park lighting to LED

Fit lagging to exposed pipework & fittings in main plant room

External lighting
Replace external LP Sodium lighting with LED
Add lagging to uninsulated pipes & fittings in boiler room
LED lighting solution - external
Fit lagging to uninsulated pipework / valves
External lighting - upgrade to LED
Replace external lights with LED

£210
£111
£136
£445
£98
£193
£95
£82
£159
£62
£166
£75

£165
£234
£214

£594
£293
£201
£333
£211
£163
£210
£182

£367
£337
£290
£540

£398
£335
£461

£522

£567
£1,212
£612
£469
£342
£416
£487

1.33
0.70
1.02
2.82
0.74
1.02
0.92
0.20
1.01
0.47
1.26
0.47

1.24
1.48
1.35

1.40
1.86
2.00
1.77
0.50
1.63
1.58
1.38

0.88
0.80
1.84
1.28

2.52
2.12
0.53

3.31

1.34
3.14
4.61
1.11
2.17
0.98
1.15

2.9
4.7
3.7
1.1
4.6
2.3
4.3
4.9
2.5
5.0
1.8
4.0

4.2
3.0
2.8

2.0
3.8
5.0
3.0
4.7
4.9
3.3
3.8

3.8
4.1
4.5
2.2

3.8
4.5
3.0

2.9

3.5
1.6
2.9
3.7
5.0
3.8
3.3

5,394
2,857
5,574
11,436
4,028
4,028
3,749
440
4,094
2,550
1,200
1,914

6,776
6,020
5,490

3,142
7,522
7,900
6,964
1,119
6,414
8,630
7,492

1,960
1,786
7,453
2,856

10,214
8,611
2,491

13,414

3,000
7,040
25,121
2,483
8,783
2,200
2,580

£600
£518
£500
£500
£450
£450
£406
£400
£400
£310
£300
£300

£700
£700
£600

£1,200
£1,115
£1,000
£1,000
£1,000
£800
£700
£700

£1,400
£1,400
£1,300
£1,200

£1,500
£1,500
£1,400

£1,500

£2,000
£2,000
£1,800
£1,750
£1,700
£1,600
£1,600
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Newmachar Primary
School
Redmyre Primary School
Ellon Primary School
Greenacres Sheltered
Housing
Marykirk Primary School

Primary School

Primary School
Primary School
Sheltered Housing

Primary School

697

847
1,093
985

933

Pipe & valve insulation

Optimise BMS settings
Optimise BMS settings
Lag exposed valves

11

Fit lagging to exposed fittings serving kitchen calorifier

Total

£82,920

£145

£319
£310
£47

£235

269.42

0.92

1.85
2.34
0.30

1.49

4.8

1.0

0.6
0.6
4.3

1.3

622,230

3,733

7,105
12,740
1,200

6,041

£397,239

£140

£200
£200
£200

£300
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