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1.0 INTRODUCTION 

This section provides background on the project and introduces the structure of the report.  

1.1 Context & Background 

The Make Carbon History project is part of the Green Museums initiative that aims to 

support museums in the North East of England to achieve a greater level of environmental 

sustainability.  The Green Museums initiative has been supporting museums in a number of 

ways over a period of years, and the Make Carbon History element seeks to further promote 

and monitor the uptake of environmental sustainability initiatives in a way that enables data 

to be generated on performance improvements. 

 

The project is part of the wider Museum Development Programme in the region led by Tyne 

& Wear Archives & Museums (TWAM) and funded by Arts Council England. 

 

The project commenced in April 2013 and ran over a two year period with eight museums 

participating from the outset, and another seven museums joining the project in April 2014.  

The work concluded in March 2015 with a dissemination event to share the findings, 

knowledge and experience gained by participating museums, within the project group and 

with wider cultural heritage sector in the North East.   

 

The technical and project management delivery of Make Carbon History has been provided 

by WRM Ltd, a sustainability consultancy with expertise in resource efficiency and 

renewable energy disciplines  This report provides an overview of activity undertaken 

throughout the project, the support provided directly to museums by WRM, and the project 

outcomes against the target.  A series of case studies have been presented outlining activity 

and the target progress achieved by each museum.   

1.2 Objectives and Target 

The project is about creating a sustainable future for the region’s museums and to ensure 

that they can continue to have a positive impact on their surrounding communities.  The 

focus of the project is on environmental sustainability and the target against which the 

project is working towards is as follows: 

 

“…To collectively achieve a 12% reduction in their energy carbon footprint by 

April 2015…” 

 

The adoption of this target aligns with national level targets on carbon emissions.  The UK 

has set out a legally binding and moral commitment to reduce carbon emissions by 80% by 

2050 (based on 1990 emission levels). In order to measure if the UK is on track to hit this 

target, the government has set out 5 year measurement and reporting periods and the target 

for the current reporting period is 12%.  

 

What makes the Make Carbon History project unique compared to many other carbon 

reduction initiatives is that the participating museums are committed to working together to 

reduce their combined carbon footprint by 12% by 2015.  Progress against the target is 

therefore measured on actual resource consumption rather than estimates of the savings 

that could be delivered by different resource efficiency actions. 
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1.3 Participating Museums 

Fifteen museums from across the North East region of England have participated in the 

project.  This includes eight museums who have participated from the outset (referred to 

herein as ‘year one museums’), along with an additional seven museums who joined the 

project in April 2014 (referred to as ‘year two museums’).  Figure 1.1 below lists participating 

museums within the first and second year groups.  

 

Figure 1.1 – Museums participating in Make Carbon History

 

Year one museums  Year two museums 
1. Bede’s World   9. Bailiffgate Museum 
2. Heugh Battery Museum  10. Morpeth Chantry Bagpipe Museum 
3. Killhope Lead Mining Museum  11. Berwick Museum & Art Gallery  
4. Woodhorn Museum  12. Preston Hall Museum 
5. The Oriental Museum  13. Monkwearmouth Station Museum 
6. Durham Light Infantry Museum  14. Durham Museum & Heritage Centre 
7. mima (Middlesbrough Institute of 

Modern Art) 
 15. Sunderland Museum & Winter  

      Gardens 
8. Hexham Old Gaol    
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2.0 MUSEUM SUPPORT PROGRAMME 

This section outlines the programme of support provided to all museums participating in the 

project. 

2.1 The Resource Efficiency Audit Process 

Each participating museum received a standard package of support that was tailored to their 

individual requirements.  This process sought to first identify opportunities through a review 

of resource ‘hotspots’ and an examination of the activities and operations that contributed 

the causes of resource consumption.   

 

The identifications of opportunities to reduce the environmental impact of these activities and 

operations then enabled museums to identify specific actions that they could implement to 

work towards the collective project target.   

 

Bringing recommendations together in an action plan for each museum and then providing 

implementation support enabled museums to make the change which has ultimately 

delivered the progress against project targets.   

Figure 2.1 – Example action plan resulting from resource efficiency review 

 
Advice and support has been ongoing following the audit review process and museums have 

been regularly contacted by their adviser to catch-up on progress made and assist with 

addressing any issues or barriers. 

 

This process provided to museums is illustrated in Figure 2.2. 
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Figure 2.2 – Museum support package provided by the Make Carbon History project 

 

2.2 Project Monitoring 

In addition to guiding museums through the above resource efficiency process, the project 

has sought to provide monitoring support to measure and record carbon savings.   

 

Aside from calculating the contribution towards the project target, the monitoring enables 

museums to track resource consumption, and to identify any unexpected increases in load 

demand which can be investigated and addressed.  Getting museums into the habit of 

regularly monitoring their resource use is important in guarding against future increases in 

carbon emissions beyond the direction of the project. 

2.3 Project Steering Group 

The delivery of support to the museums has been complemented by a project steering group 

that meets quarterly to provide advice, support and direction on the project.  The steering 

group has comprised: 

 

 A selection of participating museums;  

 An independent chairman; The project manager at TWAM; and, 

 Occasional attendance as required from WRM. 

2.4 Museum Collaboration and Dissemination 

Upon completion of all reviews, participating museums have come together to share their 

goals, ideas, knowledge and experience. This included a first year evaluation event and an 

end of project dissemination event, which was extended more widely.  

Baseline   

•  Collection of utility data 

•  Identification of museum aspirations, issues and concerns  

Site 
Review 

•  On-site review 

•  Discussion with key staff 

Report 

•  Provision of tailored report to support action planning 

•  Recommendations with associated costs and savings 

Action 
Plan 

•  Meeting with museum to assist with development of  an action plan 

•  on prioritisation and suppliers provided 

Support 

•  Implementation support to engage suppliers, implement actions and deliver 
change 

Evaluate 
•  Support for year end evaluation of progress and impacts 
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These events offered an opportunity to identify common action areas so that the museums 

can work together and support each other on similar initiatives. 
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3.0 CARBON BASELINE  

This section presents information on the carbon baseline as the starting point for the project.  

It should be noted that two museums participating in the project failed to provide monitoring 

information and their data has therefore been excluded from the content of this section. 

 

3.1 Carbon Baseline 

To identify the collective energy carbon footprint of the museums, energy consumption was 

assessed using data provided by suppliers on utility bills.  The baseline comprises two 

periods reflecting the fact that seven of the museums joined the project a year later than the 

original eight.  The respective baseline periods are therefore: 

 

 Year 1 museums: April 2013 – March 2014; and, 

 Year 2 museums: April 2014 – March 2015. 

 

Unit data on consumption (i.e. kWh) for gas and electric within these periods has been 

aggregated and a carbon factor applied to identify the total carbon footprint in the baseline 

year.  These calculations have been based upon benchmark data for the average carbon 

content of grid gas and electricity which are: 

 

 Electricity - 0.00052037 tonnes CO2 / kWh 

 Gas - 0.00018521 tonnes CO2 / kWh 

 

Applying these factors to unit data on gas and electric enables the overall carbon emission 

baseline to be calculated for the project (Table 3.1).  This identifies a carbon baseline of 

1,457.38 tonnes per annum. 

Table 3.1 – Carbon baseline for all participating museums. 

Museum Gas Baseline  
(tonnes of 

CO2 per 
annum) 

Electricity 
Baseline  

(tonnes of CO2 

per annum) 

Baseline Total 
(tonnes of 

CO2 per 
annum) 

Bailiffgate Museum 0.52 9.00 9.52 

Woodhorn Museum 26.58 416.90 443.47 

DLI Museum 0.00 54.17 54.17 

Berwick Museum & Art Gallery 0.00 6.57 6.57 

Durham Museum & Heritage 
Centre 

0.00 1.67 1.67 

Hexham Old Gaol  0.00 28.66 28.66 

Killhope  0.00 32.46 32.46 

mima 29.26 63.72 92.99 

Bede’s World 17.54 13.62 31.16 

Sunderland Museum & Winter 
Gardens 

364.85 353.61 718.47 

Monkwearmouth Station Museum  20.50 17.73 38.23 

Total 459.29 889.12 1,457.38 
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It is reiterated that two museums have not provided data to the project following their initial 

involvement in the work, and these museums have been excluded from the figures 

presented in Table 3.1. 

 

A third museum (Oriental) has also been excluded on the basis that their metering 

arrangement capture a wide range of co-located yet unconnected activity.  Including this 

information within the wider project figure would have the impact of distorting the known 

progress made by Oriental in implementing their resource efficiency actions.  This is due to 

the fact that co-located activities using the same utility metering points have expanded 

significantly during the two year period, which has the potential to mask the true 

improvements made by this museum.  The savings achieved by this museum have therefore 

been based on estimations of implemented actions and can be considered a further uplift on 

the savings reported in subsequent sections of this report. 

3.2 Financial Baseline 

Understanding the respective resource consumption profiles for each museum enables an 

estimate of museums resource costs to be calculated.  The variety of forms in which data 

has been submitted precludes direct cost tracking (i.e. some museums have provided meter 

readings direct from supplier bills).  This opens up potential for discrepancy between the 

rates which each museum is on, and also overlooks aspects such as peak/off-peak tariffs. 

 

Benchmarked grid power and gas costs have therefore been applied to the meter readings 

provided by museums to indicate the likely resource costs.  The prevailing grid rates in 

March 2015 that have been applied to the data are as follows: 

 

 Electricity - £0.125p/kWh; and, 

 Gas - £0.045p/kWh. 

 

Table 3.2 applies these rates to the meter readings provided by museums to estimate the 

typical baseline resource costs.  It should be noted that the values presented in Table 3.2 

are exclusive of any standing service charges which are assumed to remain constant 

irrespective of demand reductions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.2 – estimated cost baseline for all participating museums. 
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Museum Gas Baseline 
(£/annum) 

Electricity 
Baseline 

(£/annum) 

Baseline 
Total 

(£/annum) 

Bailiffgate Museum 126 2,163 2,289 

Woodhorn Museum 6,457 100,144 106,602 

DLI Museum - 13,012 13,012 

Berwick Museum & Art Gallery - 1,578 1,578 

Durham Museum & Heritage 
Centre 

- 402 402 

Hexham Old Gaol  - 6,885 6,885 

Killhope Museum - 7,799 7,799 

mima 7,110 15,307 22,417 

Bede’s World 4,261 3,272 7,533 

Sunderland Museum & Winter 
Gardens 

88,647 84,943 173,590 

Monkwearmouth Station Museum  4,982 4,259 9,241 

Total 111,583 239,763 351,346 

 

3.3 Target Application  

Applying the 12% project to the baseline data presented in Tables 3.1 and 3.2 shows that 

the project is seeking to achieve the following reductions as a result of implemented 

resource efficiency actions: 

 

 A CO2 saving in excess of 175 tonnes; and 

 Cost savings in excess of £42,000 per annum. 
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4.0 PROJECT OUTCOMES 

This section provides an overview on the types of resource efficiency actions that have been 

implemented by museums throughout the project. 

4.1 Efficiency Actions Implemented 

The resource efficiency review process identified a wide range of actions that were 

recommended for inclusion in, and subsequently adopted into museum action plans.   The 

specific actions taken forward by each museum depended primarily upon the balance of 

their resource use (i.e. gas/electric) and also on their operations.  The list below identified 

the top 10 actions that have been implemented by the museums as part of the Make Carbon 

History project.  Details of the specific actions undertaken by individual museums are 

presented in the case studies appended to this report.   

 

1. LED lighting installation 

2. Management procedures 

3. Green champions & training 

4. Installing occupancy sensors 

5. Building Management System /Air Handling Unit optimisation 

6. Insulation & air tightness measures 

7. Monitor & measure  

8. Voltage optimisation 

9. Supplier management 

10. Flow devices 

 

Reviewing the actions implemented enables a number of conclusions to be drawn on the 

carbon reduction opportunities that are available in the museum sector: 

 

 Lower energy lighting is one of the largest savings areas – particularly owing to 

the fact that many museums have large illuminated collections, and in many 

instances, this lighting comprises older, less energy efficiency equipment.  This has 

therefore been one of the most widespread areas of action throughout the project 

delivering a large proportion of the savings; 

 

 Training and management systems are key to delivering change – technological 

and infrastructure improvements can deliver reasonable incremental performance 

improvements.  To access more significant savings, behaviour change is required 

and this can be achieved through training, management procedures and supply chain 

management; 

 

 On-site renewables opportunities are constrained due to investment costs - 

many of the resource efficiency reviews included recommendations for technologies 

such as solar PV installations or biomass boilers.  It is notable that none of these 

recommendations have been taken forward within the project and the primary reason 

reported for this is the cost of installation. Such technologies are key to achieving 

further savings in the sector and subsequent work within the Green museum 

programme may wish to examine the ability to install this equipment in more detail. 
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4.2 Carbon Saved 

Monitoring data provided by the participating museums enabled the carbon saving 

(associated with the actions implemented) to be calculated against the 12% target. Table 4.1 

presents the 2014 carbon data alongside the baseline data, thereby enabling calculation of 

progress against the collective project target.   

Table 4.1 – Comparison of baseline and monitoring data for participating museums  

(All figures: tonnes of CO2 per annum) 

Museum GAS ELECTRIC Baseline 
Total 

2014 
Total 

Baseline 2014 Baseline 2014 

Bailiffgate Museum 0.52 0.35 9.00 9.21 9.52 9.56 

Woodhorn Museum 26.58 22.14 416.90 357.17 443.47 379.31 

DLI Museum - - 54.17 43.51 54.17 43.51 

Berwick Museum & 
Art Gallery 

- - 6.57 5.66 6.57 5.66 

Durham Museum & 
Heritage Centre 

- - 1.67 1.14 1.67 1.14 

Hexham Old Gaol  - - 28.66 14.43 28.66 14.43 

Killhope Museum  - - 32.46 31.14 32.46 31.14 

mima 29.26 22.33 63.72 53.79 92.99 76.12 

Bede’s World 17.54 14.16 13.62 17.72 31.16 31.89 

Sunderland Museum 
& Winter Gardens 

364.85 294.37 353.61 298.34 718.47 592.71 

Monkwearmouth 
Station Museum  

20.50 19.04 17.73 18.46 38.23 37.50 

Total 459.25 372.40 998.12 850.58 1,457.38 1,222.97 

 

The monitoring data in Table 4.1 shoes that the museums have collectively made a 

carbon emission saving of 234.4 tonnes, equivalent to an 18% reduction on the 

baseline.  This clearly exceeds the stated project target. 

4.3 Financial Cost Savings Estimate  

The achievement of this emission saving is reflected in a reduction of utility costs reported by 

many of the museums participating in the project.  Table 4.2 presents the calculated cost 

savings for power and gas that have collectively been achieved by participating museums.  It 

is reiterated that they are exclusive of any standing service charges which are assumed to 

remain constant irrespective of demand reductions. 

Figure 4.2 – Calculated cost savings for gas and electricity across participating museums. 

  
Baseline 
Costs (£) 

2014 Costs 
(£) 

Costs 
Saving (£) 

Gas 111,583 90,481 21,102 

Electricity 239,763 204,320 35,443 

Total 351,346 294,801 56,546 
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4.4 Wider Benefits 

In addition to delivering carbon and cost savings, the project has delivered a number of 

wider operating benefits to the sector which included: 

 Access to finance and funding – many of the museums participating in the 

programme have received grant support to develop their sustainability approach.  

This funding represents a pool of support that may not otherwise have been 

accessed without the support of the Make Carbon History project; 

 Visitor experience – in addition to delivering carbon savings, the recommendations 

of resource efficiency reviews have helped to improve visitor experience in terms of 

achieving comfort levels of heating and also through better illumination of collections; 

 Cost savings– the project has collectively reduced operating costs for the 15 

participating museums by over £56,000 per year, providing a welcome boost to 

accounts in a sector in which budget cuts are commonplace; 

 Conservation – Improved control over aspects such as heating, cooling, humidity 

and UV levels contributes towards safeguarding collections and exhibits  

 

4.5 Recommendations for Further Work 

The Make Carbon History project has made clear gains in supporting museums in the North 

East of England to improve their environmental sustainability.  In particular, the project has 

provided evidence in the form of case studies and quantifiable data that can now be used to 

build the case for change in other museums and cultural heritage organisations.   

 

Continuing the collaboration and cooperation between participating museums to share good 

practice is one way that the Museum Development Programme can continue the work under 

the Green Museums banner.  Some of the specific recommendations for this include: 

 

 Initiating a Green Museums forum – museums that have worked together in this 

phase of the project have developed relationships which has enabled collaboration 

and sharing of best practice.  This has been evident at steering group meetings and 

the dissemination events held at the end of each year of the project.  These 

occasional meetings could be advanced into a more formal schedule (e.g. quarterly 

or biannually) which would provide an opportunity for museums to come together and 

discuss sustainability.  The agenda’s for the meetings could include case studies 

from within, or outside the region, and updates from suppliers on prevailing and 

emerging technologies that help museums to reduce energy and resource 

consumption.  In the first instance, establishing a forum may require coordination by 

the Museum Development Programme, although in the longer term, organisation of 

the forum could be handed over to participating museums. 

 

 Case study dissemination – the case studies appended to this report provide 

practical tips and suggestions that could potentially be replicated by other museums.  

Making these case studies available through an industry media channel (e.g. on the 

Museum Development Programme’s website) and then promoting their availability 

through channels such as newsletters and email campaigns would help to draw 

attention to the content of these case studies 
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 Continuation of TWAM small grants for implementing environmental initiative – 

many of the museums within the Make Carbon History project applied for a grant of 

up to £1,000 to assist with the implementation of recommendations made in resource 

efficiency audits.  Receiving these grants and making changes which in turn provided 

museums with direct insight on savings potential are important in driving further 

action.  It is therefore suggested that these grants remain available for environmental 

sustainability initiatives. 
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1. Case study 2013-15: Hexham Old Gaol 

 

 

 

Hexham Old Gaol requested a lighting review to help resolve the issue of an increasing 

occurrence of faulty lights and to reduce the associated costs and carbon footprint.  A 

suitable LED replacement was identified and the museum proceeded to replace the lights in 

the Dodd room and landing with the assistance of match funding support.  This reduced 

electricity usage by 9% in 2013/14, exceeding savings estimates and the remainder of the 

lighting was replaced with low energy alternatives in the second year of the project.  The 

museum has also focused on increasing staff awareness of energy management which has 

resulted in revised start-up/close down procedures that have reduced power consumption 

during the times when the museum is being cleaned.  The management team are also 

monitoring energy consumption on a daily basis and the introduction of a light hearted 

competitive spirit in to this monitoring has helped to further drive down energy consumption.  

The museum received a renewables assessment in the second year of the project, although 

no specific opportunities were identified that could be accommodated without adverse visual 

impact on the property. 

GAS ELECTRIC 
Baseline 

Total 2014 Total Baseline 2014 Baseline 2014 

CO2e/Tonnes per year 

0.00 0.00 28.66 14.43 28.66 14.43 

Percentage change in carbon emissions from the 
baseline: 

-49.64% 

 Electricity Percentage change in carbon emissions 
from the baseline: 

-49.64% 

 

Identified savings 

 Opportunity to reduce the 

museum’s carbon footprint by 3 

tonnes of CO2/year 

 

 Potential annual savings 

equivalent to £2,925 per year 

have been identified 

 

 Required investment of £2,191 

with payback in <1year 
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2. Case study 2013-15: Killhope Lead Mining Museum 

 

 

Killhope installed a biomass boiler around February 2013 to reduce the museum’s reliance 

on deliveries of Liquid Petroleum Gas (LPG) fossil fuel. The museum was also awarded 

funds for a redesign and refurbishment of exhibition areas. Killhope has used the 

recommendations from the review and incorporated them, where possible, into the 

refurbishment and embedding of the biomass boiler. The museum is monitoring use of LPG 

and noted this had slightly increased since introduction of the biomass boiler, however it 

should have reduced and this is being investigated. Moving into year 2, the museum’s 

actions included correction of LPG controls, quantifying energy use of pumps and associated 

opportunities, increased monitoring to include water, installing efficient heating in the buddle 

space, installing a ram (uses water power to pump water back up to reservoir) and a staff 

engagement workshop with support from the project. 

GAS ELECTRIC 
Baseline 

Total 2014 Total Baseline 2013 Baseline 2014 

CO2e/Tonnes per year 

0.00 0.00 32.46 31.14 32.46 31.14 

Percentage change in carbon emissions from the 
baseline: 

-4.08% 

 Electricity Percentage change in carbon emissions 
from the baseline: 

-4.08% 

Gas Percentage change in carbon emissions from 
the baseline: 

No Data 

 

Identified savings 

 Carbon reduction opportunity 

of 11.5 tonnes of CO2/year 

 

 Potential annual savings 

equivalent to £4,124 per year 

have been identified 

 

 Required investment of 

approximately  £18,000 with 

payback in 4.5 years 
 

http://community.dur.ac.uk/paul.hodgkinson/wordpress/wp-content/photos/KillhopeWheel.jpg


 

 14 

3. Case study 2013-15: mima, Middlesbrough Institute of 

Modern Art 

 

 

 

 

The focus of the review was a renewables feasibility study, however due to a transition from 

local authority to university ownership mima advised that renewable energy projects would 

be unlikely to go ahead during the project.  There remains a clear opportunity for the 

museum to reduce its carbon footprint through the installation of solar photovoltaics and a 

biomass boiler.  Mima has also taken action to reduce their energy demand with optimisation 

of the building management system and associated staff training taking place.  This has 

been supported by replacement of some halogen lighting with low energy LEDs where 

appropriate.  The outcome of these actions has been an 18% reduction in the annual carbon 

emissions for the museum. 

GAS ELECTRIC 
Baseline 

Total 2014 Total Baseline 2014 Baseline 2014 

CO2e/Tonnes per year 

29.26 22.33 63.72 53.79 92.99 76.12 

Percentage change in carbon emissions from the 
baseline: 

-18.14% 

 Electricity Percentage change in carbon emissions 
from the baseline: 

-15.60% 

Gas Percentage change in carbon emissions from 
the baseline: 

-23.69% 

 

  

Identified savings 

 Carbon footprint by 107 tonnes 

of CO2/year 

 

 Potential annual savings/ 

income equivalent to £24,074 

per year have been identified 
 

 Investment of £183,250 

required which would pay back 

in 7.6 years 
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4. Case study 2013-15: The Oriental Museum 

 

 

The Oriental Museum requested a renewable energy review, however the museum decided 

not to progress renewable energy options due to uncertainty over the future location of the 

museum. Support in year two focused on heating and cooling controls and staff awareness 

and reducing energy usage.  Advice was also provided on performance standards that 

should be included as a consideration when looking for premises to relocate to. 

The review also recommended that the museum sub-metered electricity to enable accurate 

assessment of its use. Further investigation highlighted the museum is highly likely to be 

paying costs over and above its electricity usage due to sharing a connection with the 

adjacent building and this adjacent building has expanded rapidly, thereby distorting the 

savings from energy saving efforts  Due to this distortion, the figures presented below have 

not been included in the overall project target. 

GAS ELECTRIC Baseline 
Total 2014 Total Baseline 2013 Baseline 2014 

CO2e/Tonnes per year 

433 104 63 59 106 163 

Percentage change in carbon emissions from 
the baseline: 

53.% 

 Electricity Percentage change in carbon 
emissions from the baseline: 

-6.71% 

Gas Percentage change in carbon emissions 
from the baseline: 

142% 

 

Identified savings 

 Carbon footprint reduction of 

47 tonnes of CO2/year 

 

 Potential annual savings/ 

income equivalent to £2,230 

per year have been identified 
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5. Case study 2013-15: Bede’s World 

 

 

Bede’s World underwent a restructure in year 1 of this project and used the opportunity to 

focus on staff involvement and responsibilities relating to energy efficiency and sustainability. 

Through this support, staff engaged in a workshop which shared recommendations arising 

from the review and a five year strategy to becoming carbon neutral. The museum has since 

been working through its action plan to implement measures including control of the building 

management system, improving space management and associated heating/lighting 

requirements.  The museum has also received support on potential installation agreements 

for solar photovoltaic and biomass boiler installation which could be accommodated at the 

site.  The outcome of these actions has been a 19% reduction in the annual carbon 

emissions for the museum. 

GAS ELECTRIC 
Baseline 

Total 2014 Total Baseline 2013 Baseline 2014 

CO2e/Tonnes per year 

17.54 14.16 13.62 17.72 31.16 31.89 

Percentage change in carbon emissions from the 
baseline: 

-19.22% 

 Electricity Percentage change in carbon emissions 
from the baseline: 

30.09% 

Gas Percentage change in carbon emissions from 
the baseline: 

-19.22% 

 

Identified savings 

 137 tonnes CO² savings 

identified 

 

 Cost savings equivalent to 

£23,000 per year  

 

 £5,500 energy savings and  

62 tonnes CO² savings 

achieved in first year of project 
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6. Case study 2013-15: Woodhorn Museum 

 

In year one, Woodhorn focussed on improving control of heating and cooling, reducing draft 

intrusion in the main entrance and café area and reducing energy demand during peak tariff 

times. They also progressed investigation into improving roof insulation, solar panels, 

lighting and voltage optimisation with the latter being installed. Changes made to heating 

and cooling systems during this first year appear to be the main reason for Woodhorn 

achieving a 12% reduction in electricity usage and a 5% reduction in gas usage. The second 

year of the programme saw Woodhorn focus on a programme of staff training on energy and 

resource management which has increased performance, resulting in a total carbon 

emission reduction of around 15% at the end of year two. 
 

GAS ELECTRIC 
Baseline 

Total 2014 Total Baseline 2014 Baseline 2014 

CO2e/Tonnes per year 

26.58 22.14 416.90 357.17 443.47 379.31 

Percentage change in carbon emissions from the 
baseline: 

-14.47% 

 Electricity Percentage change in carbon emissions 
from the baseline: 

-14.33% 

Gas Percentage change in carbon emissions from 
the baseline: 

-16.70% 

 

Identified savings 

 137 tonne CO2/year saving 

identified 

 

 Potential annual savings 

equivalent to £17,800 per year 

have been identified 
 

 £19,300 Investment with some 

options paying back in <1 year 
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7. Case study 2013-15: Durham Light infantry (DLI) 
Museum 

 

 

 

The focus of the original review was a renewables feasibility study examining opportunities 
for on-site generation. The DLI currently has solar panels installed on the roof, however 
these are understood not to benefit the DLI directly as power is consumed in other parts of 
the council estate.  

The opportunity to install a biomass boiler was also considered although this did not proceed 
due to the museum site competing with other council buildings for capital funding. In light of 
these challenges, the museum instead focused on lighting rationalisation and updating with 
90% of lighting being replaced with low-energy alternatives.  This has been supported by 
work to update the building management system module which has contributed to a 
reduction of 19% in CO2 emissions across the two years of the project.   

GAS ELECTRIC 
Baseline 

Total 2014 Total Baseline 2014 Baseline 2014 

CO2e/Tonnes per year 

0.00 0.00 54.17 43.51 54.17 43.51 

Percentage change in carbon emissions from the 
baseline: 

-19.68% 

 Electricity Percentage change in carbon emissions 
from the baseline: 

-19.68% 

Gas Percentage change in carbon emissions from 
the baseline: 

No Data 

 

  

 

Identified savings 

 Identified saving of 15 tonnes 

of CO2/year 

 

 Potential annual savings 

equivalent to £3,300 per 

annum 

 

 £15,400 investment with 

payback varying from 2 to 7 

years 
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8. Case study 2013-15: Heugh Battery Museum 
 

 

Heugh Battery Museum requested a renewable energy review. Recommendations relating to 

a small wind turbine and solar PV panels were made.  However, the museum expressed 

interest in progressing these recommendations after WW1 anniversary commemoration 

events in 2014/15.  

The museum has continued to replace lighting with low energy alternatives and reviewed 

printing requirements.  This was supported by upgrading lighting, staff engagement and 

revisiting renewables opportunities and calculations following revisions to government 

incentives. 

The museum was unable to continue their participation in the project during the second year 

and withdrew from the programme.  No monitoring data on the impact of these measures 

has therefore been provided. 

Identified savings 

 Projected saving of 1.1 tonnes 

of CO2/year 

 

 Potential annual savings 

equivalent to £208 per annum 

 

 £790 investment with 

payback in 3.8 years 
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9. Case Study 2014-15: Bailiffgate Museum 

 

Bailiffgate Museum received an energy efficiency review which identified potential savings 

on power consumption in relation to both halogen and spot light replacement.  The museum 

applied for a museum development small grant to support the lighting replacement which 

was installed in mid-2015.  The installation of low energy lighting has been supported by 

increased staff awareness on energy management and control optimisation.  Bailiffgate has 

also explored options relating to building heating which have included insulation, draught-

proofing and the installation of occupancy sensor radiant panels.  Despite the changes a 

small increase was observed in the electricity baseline.  Despite being countered with a 

much bigger reduction recorded in the gas baseline, the overall carbon footprint of the 

museum has increased marginally.  The museum also reduced utility costs through 

investigating and successfully challenging the rateable area for surface water drainage with 

Northumbrian Water. 

 

GAS ELECTRIC 
Baseline 

Total 2014 Total Baseline 2014 Baseline 2014 

CO2e/Tonnes per year 

0.52 0.35 9.00 9.21 9.52 9.56 

Percentage change in carbon emissions from the 
baseline: 

0.43% 

 Electricity Percentage change in carbon emissions 
from the baseline: 

2.29% 

Gas Percentage change in carbon emissions from 
the baseline: 

-31.99% 

 

Identified savings 

 4.8 tonnes CO2 

 

 Potential cost savings of 

£1,072 per year 

 

 £3,000 - £4,000 investment 

paying back in 3.5 years.   
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10. Case study 2014-15: Berwick Museum & Art Gallery 

 

 

The initial opportunity review for Berwick Museum and Art Gallery identified potential quick 

wins resulting from the replacement of halogen spot lights and fluorescent tube lighting with 

LED alternatives.  These recommendations were implemented with the support of a Museum 

Development Small Grant in mid-2014.  The installation of low energy lighting at the 

museum has been supported by staff advice on the management of controls and heating 

settings which were identified as sub-optimal during the review meeting.  Staff at the 

museum have therefore changed the way that heating appliances including the water 

storage heaters are managed, and this has contributed towards the museum reducing its 

CO2 emissions by 13% over 2014/15. 

 

GAS ELECTRIC 
Baseline 

Total 2014 Total Baseline 2014 Baseline 2014 

CO2e/Tonnes per year 

0.00 0.00 6.57 5.66 6.57 5.66 

Percentage change in carbon emissions from the 
baseline: 

-13.75% 

 Electricity Percentage change in carbon emissions 
from the baseline: 

-13.75% 

Gas Percentage change in carbon emissions from 
the baseline: 

No Data 

 

Identified savings 

 Identified savings of 8.5 tonnes 

of CO2/year 

 

 Potential cost savings of 

£2,380 per year 

 

 Investment of £1,300 - £2,000 

with payback of < 1 year 
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11. Case study 2014-15: Morpeth Chantry Bagpipe Museum 

 

 

 

The initial opportunity review for Morpeth Chantry Bagpipe Museum identified potential quick 

wins resulting from the replacement of halogen spot lights and fluorescent tube lighting with 

LED alternatives.  These recommendations were implemented with the support of a Museum 

Development Small Grant in mid-2014.   

The installation of low energy lighting at the museum has been supported by a review of air 

tightness and potential draught exclusion measures.  Staff at the museum have also been 

monitoring temperatures in order to better control energy consumption associated with 

heating of the building. 

The museum has not provided final readings for monitoring data so the savings achieved 

from these initiatives cannot be included in this report. 

 

 

Identified savings 

 Identified savings of 3 tonnes 

of CO2/year 

 

 Potential cost savings of 

£1,300 per year 

 

 Investment of £800 - £4,000 

with payback periods ranging 

from 2.5 years to 13 years 
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12. Case study 2014-15: Durham Museum & Heritage Centre 

 

 

The resource efficiency review identified a number of recommendations that ranged across 

power and heating dimensions.  This included upgrading display lighting to low energy 

alternatives, improving the heating system both in terms of environmental impact and staff 

and visitor comfort, and looking to expand the on-site renewables that are in place at the 

museum.  Durham Museum & Heritage Centre successfully applied for a museum 

development small grant to support the installation of LED lighting in place of previous 

halogen spotlights.  A heating survey was also undertaken which identified radiant panels in 

the reception area as a low energy alterative to the electric convection heaters that are 

presently used. The quote for installing this equipment is presently outside the museums 

budget although management hope to move forward with this update in future. Changes 

made throughout the project had reduced the museums carbon footprint by 31% and it noted 

that the museum is close to becoming carbon neutral, with an annual CO2 emission of 1.14 

tonnes 

GAS ELECTRIC 
Baseline 

Total 2014 Total Baseline 2014 Baseline 2014 

CO2e/Tonnes per year 

0.00 0.00 1.67 1.14 1.67 1.14 

Percentage change in carbon emissions from the 
baseline: 

-31.72% 

 Electricity Percentage change in carbon emissions 
from the baseline: 

-31.72% 

Gas Percentage change in carbon emissions from 
the baseline: 

No Data 

 

Identified savings 

 Opportunity to make the 

museum carbon neutral 

 

 Potential cost savings of £683 

per year have been identified 

 

 Capital investment 

approximately £1,100 with 

payback in two years 
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13. Case study 2014-15: Preston Hall Museum 

 
 

 

 

Preston Hall Museum received an energy and resource efficiency audit which made a wide 

range of recommendations across the museum and gardens.  This included technological 

measures such as lighting replacement and sub-metering as well as behavioural aspects 

such as staff and volunteer engagement, and improved control of systems. 

The museum commenced with the implementation of these actions in the summer of 2014 

and has been making progress since then.  Due to a change in personnel at the museum, no 

data on the savings delivered by the improvements has been provided. 

 

Identified savings 

 Carbon footprint reduction 

opportunity of 17.6 tonnes of 

CO2/year 

 

 Potential cost saving of £7,470 

per year have been identified 

 

 Capital investment of £10,000 

required with <2 year payback 

period 

 

 Number of Recommendations 

progressed 
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14. Case study 2014-15: Sunderland Museum & Winter 

Gardens 

 
 

 

 

 

 

 

 

 

Sunderland Museum & Winter Gardens received a wide ranging energy and resource 

efficiency audit which made a number of recommendations pertaining to lighting and 

heating.  The review identified potential optimisation of the building management system and 

chilled water supply, and a review of system settings and controls has led to improvements 

in both gas and electricity consumption.  This has been supported by replacement of lighting 

with low energy LEDs in some areas of the museum. One important action, with potential for 

substantial carbon savings, that could not be delivered during the project is the replacement 

of boilers although the museum has confirmed that this is due for council approval in the 

coming year, thereby delivering additional savings.  The outcome of these actions has been 

a 17.5% reduction in the annual carbon emissions for the museum. 

GAS ELECTRIC 
Baseline 

Total 2014 Total Baseline 2014 Baseline 2014 

CO2e/Tonnes per year 

364.85  294.37  353.61  298.34  718.47  592.71 

Percentage change in carbon emissions from the 
baseline: 

-17.50% 

 Electricity Percentage change in carbon emissions 
from the baseline: 

-15.63% 

Gas Percentage change in carbon emissions from 
the baseline: 

-19.32% 

 

Identified savings 

 Carbon footprint reduction 

opportunity of 172 tonnes of 

CO2/year 

 

 Potential cost saving of 

£33,000 per year have been 

identified 

 

 Capital investment of £71,000 

required with 3 year payback 

period 

 

 Number of Recommendations 

progressed 

 

http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http://en.wikipedia.org/wiki/Sunderland_Museum_and_Winter_Gardens&ei=Hh4UVcuuO-HR7Qak1IGIDw&psig=AFQjCNH6PlG6r65kOFanQMI7ebf-UMZ8GA&ust=1427468191070461
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15. Case study 2014-15: Monkwearmouth Station Museum 

 

 

 

The energy review for Monkwearmouth Station Museum identified a number of energy 

improvement opportunities pertaining to heating.  This included staff control of electric 

convection heaters as well as potential replacement with radiant panels, particularly in the 

platform viewing gallery where high levels of heat loss are presently observed from the 

building fabric and design of the heating system.  The museum also received an air tightness 

survey that was followed up by a supplier quote for sealing products.  These 

recommendations could not be taken forward due to a spending moratorium within 

Sunderland Council, and also due to the fact that a competitive procurement process is 

required for products of the value recommended by the project.  Notwithstanding this, the 

museum has reduced its overall carbon footprint by around 2% per annum. 

GAS ELECTRIC 
Baseline 

Total 2014 Total Baseline 2014 Baseline 2014 

CO2e/Tonnes per year 

20.504 19.039 17.731 18.459 38.234 37.497 

Percentage change in carbon emissions from the 
baseline: 

-1.93% 

 Electricity Percentage change in carbon emissions 
from the baseline: 

4.11% 

Gas Percentage change in carbon emissions from 
the baseline: 

-7.15% 

Identified savings 

 2.4 tonnes of CO2/year saving 

identified 

 

 Potential annual cost savings 

of £1,200 per year have been 

identified  

 

 Capital investment of around 

£3,000 required with payback 

in <3 years.   

http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http://www.tripadvisor.co.uk/Attraction_Review-g227059-d1973834-Reviews-Monkwearmouth_Station_Museum-Sunderland_Tyne_and_Wear_England.html&ei=Ux4UVd-EHcSv7AafwICoBA&psig=AFQjCNGi8pbFu29M503GhF9jfoVACK29RA&ust=1427468243554821


 

 
 

 


