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1. Financial and Carbon Impact Executive Summary  
Maloney Associates have undertaken a comprehensive energy and carbon appraisal of Kinver 

Community Centre located in KInver. 

The purpose of the review was to identify effective energy efficient and low carbon conservation 

measures that will deliver operational cost savings and increase the energy performance of the 

Centre. The review also provides a roadmap to show how the Centre can progress to a Zero Carbon 

footprint. A Glossary was provided in section 18 for the reader to define, refer to or expand upon 

various terms and abbreviations used in this paper. 

In addition, the audit has been undertaken to the required standards of an Investment Grade Audit 

(IGA). This includes detailed energy appraisal, calculations, and investment payback calculations. A 

Methodology was included below, followed by details on comprehensive energy saving measures.  

The headline energy savings have identified potential savings that represent an annual reduction of 

79,794 kWh in gas consumption and 47,399 kWh in electricity consumption (this includes the 

calculated electricity consumption needed for the operation of the ASHP). This equates to a carbon 

emission reduction of 15 tonnes for gas, and 11 tonnes for electricity. This totals an 87.8% reduction 

in energy consumption, and a 86.3% reduction in associated carbon emissions. This will result in the 

Centre having 4 tonnes of carbon (associated with electricity). This can be offset with a green tariff 

grid electricity.  

Fig. 1: Road to carbon net zero illustration 

 

This figure above represents a step by step visual representation of Y{/!Ωǎ road to carbon net zero 

would the renewable technologies specified in the ECMs be adopted. The values start at 30 T a year 

from water, electricity and gas usage, and can eventually be offset by purchasing remaining energy 

needs from certified renewable energy suppliers.  
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2. Introduction and Information on Kinver and Surrounding Area 

The Community Centre is located in the village of Kinver, South Staffordshire, and was built in the 

1960s. The Community Centre provides a focal point for the local community activities including 

events such as acting contests, meetings such as a children café and ceremonies such as weddings, 

and provides extensive external outdoor activities that include a gym, football, cricket, bowling club, 

and a public footpath. It has suffered from the absence of much needed investment in the latest 

years and the building was found after a recent inspection to be in a deteriorating state. The building 

services are in a dilapidated condition and the boiler plant has significantly exceeded its life 

expectancy and will be subject to failure and expensive energy operating costs.  

It is the objectives of the Kinver Sport & Community Association (KSCA) to provide a community 

facility fit for the 21st Century. It is proposed that gǊŀƴǘ ǎǳǇǇƻǊǘ ōŜ ǎƻǳƎƘǘ ǘƻ ŀǎǎƛǎǘ ǘƘŜ !ǎǎƻŎƛŀǘƛƻƴΩǎ 

objectives. This includes a redevelopment of the Centre that will embrace sustainability best practice 

goals and provide a demonstrable community project. At present, Kinver has a population of 7-8,000 

people.  

The first traces of human settlements in Kinver are thought to be dating from the Iron Age according 

to a visual assessments of the region [D.M. Bills & Griffiths, 1981]. The village was overseen by a 

roman fort sometime in the first centuries AD, and first appeared in a written charter in 736 AD.  

Similarly to the rest of Midlands, it had an industrial presence between 1850 ς 1945, which gradually 

fell after the second World War. Kinver met with expansion and a growth in population as council 

and private houses were built in the second half of the 20th century. Today, it can be identified as a 

large village bordering on the counties of Shropshire, Hereford and Worcester, and also the Dudley 

Metropolitan Boroughs.  

The communityΩǎ aspirations and worries about achieving carbon net zero have surfaced in the light 

of new national and international regulations in regards to climate change, which puts the fragile 

area that the village of Kinver and its community centre are situated in at risk. This area is comprised 

of the river Stour floodplain near Kinver Edge, the latter being home to a rare heathland habitat and 

place-specific houses made of soft red sandstone. It has been recognised that places of cultural and 

social interest such as Kinver play an important role in greenhouse gas emissions regulation and 

every small change in technology and consumption counts towards the national and eventually 

global output. Limiting global warming to under 1.5 degrees Celsius could reduce the number of 

people susceptible to climate-related poverty risks, such as vector-borne diseases and food security, 

by as much as several hundred million by 2050 [Climate NASA, 2019]. The urban heat island effect 

and heat-related illnesses will similarly be reduced and vulnerable habitats, such as the riparian one 

present in the Marsh Recreational area, would remain protected.   

It is proposed that MA would provide professional services to deliver a feasibility report for the key 

sustainable services that can be incorporated within the Community Centre. This will include low 

carbon technologies, renewable generation, key energy efficiency improvements and water 

recycling. These objectives have been detailed in the following chapters. MA recognises that the 

volunteers of Kinver Sports and Community Association have played an important role in providing 

necessary historical building information for the creation of this report. Community-led initiatives 

have the power to inspire present and future generations to act as agents for positive change, where 

norms and attitudes would otherwise become ς for better or for worse ς entrenched.  
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This report has been carried out with the help of the Rural Community Energy Fund and the National 

Lottery. This has enabled the commissioning of a feasibility study at Kinver Community and Sports 

Centre to establish the suitability of Low or Zero Carbon Technologies (LZC) for tƘŜ ōǳƛƭŘƛƴƎΩǎ 

development. It shall cover the following range of energy technologies: rainwater harvesting, air-

source heat pump (ASHP), solar photovoltaics (PV) and electric vehicle charging points (EVCP), as 

well as an assessment of current building services, electrical infrastructure and insulation. Further, 

the feasibility of exporting heat and electricity from its system, as well as impact of the potential 

specification in terms of carbon emissions and grant availability, will be discussed.  

The changes at Kinver Community Centre are long-term solutions tackling energy consumption and 

conservation measures, a necessary step in cutting CO2 emissions, as well as in enhancing local 

community wellbeing and its economy.  

The findings from our review and site assessment were that the building would greatly benefit from 

improved thermal insulation and renewable technology systems, such as Photovoltaics and an Air 

Source Heat Pump.  

Through the £15 million initiative funded by the Department for Environment, Food and Rural Affairs 

(Defra) and the Department for Business, Energy and Industrial Strategy (BEIS) called Rural 

Community Energy Fund (RCEF), rural communities of under 10,000 residents are supported to 

develop renewable energy projects which provide economic and social benefits to the community. 

This grant initiated by the government provides support in two stages, starting with a grant for a 

feasibility study for a renewable energy project, and then for business development and planning. 

The National Lottery Community Fund is also helping support the refurbishment and building 

upgrade work at Kinver. As a public body, the organisation distributes funds raised by the National 

Lottery to community organisations and voluntary projects. Education, environment and energy 

security are areas that will definitely be impacted by the support received through this fund. 

Without the aforementioned funding, this review would have not been possible. 

The site lies between a Conservation Area and Flood Zone 3 (Land having a 1 in 100 or greater 

annual probability of river flooding). No significant landscape features exist within close proximity of 

the site. The closest area of conservation is Kinver Edge. 
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Fig. 2: Flood Map of the Kinver Sports and Community Centre area, 2020.  

 

The KSCA building can be observed resting on raised ground in what is defined as Flood zone 1.  

Fig. 3: Kinver Sports and Community Centre/Marsh Recreation Area boundaries, 2017. 

 

The boundaries of Marsh Recreational Area can be observed marked in red, with the Sterrymere on 

the left-side of the map and track. In some map representations, these boundaries extended to the 

elongated strip visible in the bottom-left corner to the right side of the Sterrymere Gardens. 
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3. Background on Maloney Associates Ltd 
Maloney Associates are Energy and Carbon Management Consultants with a wealth of experience 

and expertise in delivering Energy Management Reduction Programmes. 

We have delivered major energy and carbon saving programmes, which have included behavioural 

change strategies for major blue-chip clients. Many of these programmes have been recognised with 

national awards, including five within the last three years. 

Prior to creating Maloney Associates in 2007, our Managing Director, Keith Maloney, was 

responsible for delivering an energy saving strategy for the Co-Operative Group. This resulted in 

energy savings of over £20million across 2,500+ sites. The behavioural change programme for the 

United Co-Operatives helped to deliver a 12% energy consumption reduction within the first year of 

launch and increased the Co-operatives profit levels by 8% for that financial year.   

This valuable experience has not only continued to help the Cooperatives but furthermore, Maloney 

Associates have delivered and supported energy saving projects across many sectors including on-

going clients such as Manchester United FC, NHS, Knowsley Housing Trust, Belton Farm and Arla 

Dairies. 

A recent project commissioned by Maloney Associates for Knowsley Housing Trust resulted in the 

delivery of the low carbon refurbishment for the King George V Community Centre, a community-

focused project supported with grant funding. MA received the Ψ{ǳǇǇƭȅ tŀǊǘƴŜǊ hŦ ¢ƘŜ ¸ŜŀǊ !ǿŀǊŘΩ 

in 2018 for the energy saving programme they deployed for Knowsley Housing Trust.  

In addition to providing tailored energy reduction plans, we provide a wide range of Energy and 

Carbon Management Specialist Services. We have extensive knowledge and experience with energy 

analysis work and provide a Bureau Service to many of our clients. We also have a highly specialised 

Independent Measurement and Verification Service and of the handful of specialists in the UK, MA 

actually have two leading Certified Professionals within the company.   

Our staff are highly qualified and experienced and additionally include Accredited CIBSE ISO 50001 

Consultants, Accredited ESOS Lead Assessors and Accredited Low Carbon Consultants in Building 

Operation and Design.   

Keith is also a Regional Representative and Officer for the Chartered Institution of Building Services 

9ƴƎƛƴŜŜǊǎ ό/L.{9ύ ŀƴŘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ǘƘŜ LƴǎǘƛǘǳǘƛƻƴΩǎ .ǊƻƴȊŜ aŜŘŀƭ ŦƻǊ ǎŜǊǾƛŎŜǎ ǘƻ ǘƘŜ LƴŘǳǎǘǊȅΦ IŜ 

has actively assisted advisory panels on compliance and statutory papers that have included the 

Carbon Reduction Commitment Scheme and Building Regulations. 
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4. Aims & Objectives  
The objective of this feasibility report is to help the association with the Community Centre appraisal 

and fulfilment of their carbon net zero targets.  

It is recognised that the aspiration of the KSCA is to be carbo net zero, but part of the road map to 

achieve that is to include cost-effective measures in accordance with the support received from the 

funding scheme which may include the renewal of existing heating systems as a backup plan.  

This report considers the measures indicated to be deployed within the wider development scheme 

that the association is looking at with the designer.  

The feasibility report will include the following key elements and wider objectives:  

¶ Present an overview of the KSCA and sustainability objectives. 

¶ Holistic operational assessment of the KSCA. 

¶ Methods to reduce energy usage and environmental impact. 

¶ Solar PV electricity generation and potential energy storage. 

¶ Solar thermal and air source heat pump hot water production. 

¶ Air source heat pump generation for Low Temperature Hot Water (LTHW) heating.  

¶ Review of the building envelope and feasibility for thermal insulation improvement and 

assessment. 

¶ Rainwater recovery and harvesting.  

¶ Internal and external lighting review. 

¶ Electric vehicle charging points. 

¶ Energy use (and renewable generation) monitoring system and community display. 

¶ Review of the site electricity network connection capability and availability.    

The feasibility report will include detailed appraisal report and the inclusion of financial costing, 

business case and benefits, which include financial savings and carbon emission reductions. The 

feasibility report will include a fully detailed appraisal that will support and can be included with 

potential grant funding applications. 

It will also provide a risk register within the project viability plan. This will include a risk review of 

each of the identifies measures recommended within the report and mitigation actions required to 

manage such risks. 
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5. Methodology 
A review of the energy use and subsequent savings report and action plan has been conducted and 

developed for Kinver Community and Sports Centre. A combination of desk-based and site-based 

review methods were employed in order to successfully complete the review. These include the 

following: 

¶ Site visit, assessment and appraisal. 

¶ Collection and analysis of data in cooperation with the KSCA volunteers and committee 

members. 

¶ Desk-based modelling and data collection from wider sources. 

¶ Improved recommendations produced after understanding the aspirations and thoughts of 

the client, with consideration of a broad range of technologies, viability and production of a 

business case for the technologies. 

¶ Profile & determine total energy consumption of the site. 

¶ Establish an action plan of cost-effective energy saving opportunities. 

¶ Produce a carbon footprint and net zero carbon map. 

 

6. Site Energy and Carbon Assessment  

Maloney Associates undertook detailed energy audits of the Kinver Village Sports and Community 

Centre, based in South Staffordshire, in 2020 and early 2021. 

The purpose of the review was to identify cost effective energy conservation measures that would 

deliver reduced operational cost savings and increase the energy performance of the community 

centre. The review has identified significant energy saving opportunities and areas fit for 

improvement, at both a low cost and through future investment, often at times congruent with the 

ƴŜǿ ōǳƛƭŘƛƴƎ ǊŜŦǳǊōƛǎƘƳŜƴǘ ǇƭŀƴǎΦ ¢Ƙƛǎ ŎƻƳŜǎ ƛƴ ǎǳǇǇƻǊǘ ƻŦ Y{/! ǾƻƭǳƴǘŜŜǊǎΩ ŀǎǇƛǊŀǘƛƻƴǎ ǘƻ ŎŀǊǊȅ ƻǳt 

activities in a centre that is up to current and future sustainability target regulations, and continue 

ǘƘŜ ƭŜƎŀŎȅ ƻŦ YƛƴǾŜǊΩǎ Sports and Community Association.  

First and foremost, areas of significant energy saving can be created through investment into 

appropriate technology, through the adoption of low-carbon technologies and building thermal 

insulation. Secondly, there are a number of cost-effective solutions that can be followed through for 

long-term savings, and it includes elements such as current internal and external lamp replacement 

with light-emitting diodes (LEDs), where the more costly version would be to include photocells for 

ambient light detection, and insulation of cooled or heated ducting and trunking to reduce energy 

loss.  

In addition, the audit has been undertaken to the required standards of an Investment Grade Audit 

(IGA). This includes detailed energy appraisal, calculations, and investment payback calculations. 

Renewable energy systems were carefully considered and listed as an important part of the 

refurbishment and plans to bring the centre close to national and international net zero carbon 

standards.  

Therefore a net zero roadmap has been produced and included in section 1 to underline the current 

and future needs of the community centre and encourage behavioural changes.  
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7. Summary of Potential Energy and Carbon Savings. 

TABLE 1: SUMMARY OF POTENTIAL ENERGY SAVINGS 

Energy Saving 
(kWh) 

Emissions Saving 
όƪƎ/hіŜύ 

Energy Cost 
Saving  

Capital Costs Simple 
Payback  

127,193 25,777 11,171 134,210 12.0 

 

The energy savings identified equate to a cost saving of £11,171 and would require a 134,210-capital 

expenditure. This would provide 12-year payback. 

An action plan of the energy saving measures have been included within the report.  

Figure 1 and figure 2 shown below allow for the visualisation of the expected energy and emission 

savings following the implementation of the recommended energy conservation measures (ECMs) 

outlined in section 12.1 of the action plan. 

FIGURE 4: SUMMARY OF POTENTIAL ENERGY SAVINGS
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FIGURE 5: SUMMARY OF POTENTIAL EMISSIONS SAVINGS 

 

The graphs illustrate the impact of the energy saving opportunities compared to the current energy 

consumption at the KSCA. The identified savings represent an annual reduction of 79,794 kWh 

(100%) in gas consumption and 47,399 kWh in electricity consumption (this includeds the calculated 

electricity consumption needed for the operation of the ASHP). This equates to a carbon emission 

reduction of 15 t for gas, and 11 t for electricity. This totals an 88% reduction in energy 

consumption, and a 86% reduction in associated carbon emissions.  

8. Site Energy Consumption and Performance 
Table 2: Existing Annual Energy Consumption totals kWh/m2 

Elec kWh Gas kWh Total kWh 
Gas 

kWh/m2 
Elec 

kWh/m2 
Total 

kWh/m2 

 35,200   79,794   114,994   107.3   47   155  

 

Table 3: Existing Annual Emissions Overview kgCO2e/m2 

Elec TCO2e   Gas TCO2e  
 Total 
TCO2e  

 Gas 
kgCO2e/m2  

 Elec 
kgCO2e/m2  

 Total 
kgCO2e/m2  

15 15 30 20 20 40 
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Fig. 6: Annual Energy Consumption Profile for the period March 2019 ς March 2020 

 

This profile indicates that gas usage at the centre is more energy intensive than electricity on an 

annual basis.  

Fig. 7: Annual kWh Energy Costs Profile for the period March 2019 ς March 2020 

 

This Profile indicates that electricity usage at the centre is less cost-effective than gas on an annual 

basis.  

8.1 Annual Electricity Usage at Kinver 
Grid electricity is typically measured in kilowatts per hour (kWh) for uniformity. Great improvements 

have been brought to grid electricity generation, and as of 2020, renewable production generated 

40.2% of total electricity produced in the UK. Most appliances nowadays run on electric energy and 

thus require a kW source. The Kinver community building uses most of its electricity supply for water 

and space heating, closely followed by lighting needs. Electric and electronic appliances present at 

the Centre include internet access and data processing, hand drying, space heating, dish washing, 

79,794 , 69%

35,200 , 31%

Annual kWh Energy Consumption 
Profile

 Gas  Elec

£4,061 , 
45%£4,928 , 55%

Annual £ Energy Consumption 
Profile 

 Gas  Elec
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refrigeration, chilling and cooking, etc. These usually have a wattage rating indicated on a plate on 

the appliance itself. The longer they are used and in combination with a high wattage rating, the 

more electricity they will consume. Energy loss also occurs with appliances left on stand-by or just 

plugged in, although to a smaller rate, and it is called a vampire load or a standby power 

consumption. As such, it is advised that they are turned off from the switch on their respective 

electrical outlets.  

9ƭŜŎǘǊƛŎƛǘȅ ŀǘ YƛƴǾŜǊ {ǇƻǊǘǎ ŀƴŘ /ƻƳƳǳƴƛǘȅ /ŜƴǘǊŜ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ bǇƻǿŜǊ [ǘŘΦΣ ŀƴŘ ǘƘŜ ŎŜƴǘǊŜΩǎ 

annual expenditure totalled £4,928 inclusive of VAT. Consideration ought to be given with the 

installation of a renewable energy system such as an ASHP, as it would have an impact on electricity 

expenditure. An ASHP unit would replace current water heating systems and heating fans, and 

would allow the cooling unit to function at an optimal temperature with the removal of the 

neighbouring boiler from the cellar.  

Fig. 8: Annual Electricity Consumption Profile  

 
This graph shows the annual electricity consumption profile at the centre between March 2019 and 

March 2020, where energy use and equivalent carbon footprint are directly proportional with the 

number of days attributed to each billing period. It can be noticed however that evening and 

weekend usage predominates and that in all cases, the Centre is less active during the week. 15 days 

of March 2019 and the whole month of March 2020 were considered to account for lack of energy 

usage following the lockdown announcement on the 16th of March 2020. This trend is consistent 

with HVAC items operating during the weekend. There does not seem to be seasonal variability in 

electricity usage trends.  
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Table 4: Summary of Annual Electricity 

Energy Electricity 
Consumption 

(kWh) 
Emissions (kg /hіŜύ Energy Cost £ 

35,200 8,207 4,928 

 

/ǳǊǊŜƴǘ ŜƭŜŎǘǊƛŎƛǘȅ ŎƻƴǎǳƳǇǘƛƻƴ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǊŜŀŘƛƴƎǎ ǘŀƪŜƴ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ ŎŜƴǘǊŜΩǎ ōƛƭƭǎΣ 

in quarterly format (every three months), for the period March 2019 ς March 2020. The lockdown 

began on the 16th of March 2020, and thus the month of March was taken in its totality as the 

nearest tertiary bill would have ended on the 6th of March. 9ŀŎƘ ǇŜǊƛƻŘΩǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ /h2e 

emissions were marked in grey.  

According to the visual representation for electricity consumption from the above profile, the usage 

meets with a gradual increase throughout the year, consistent with higher heating requirements 

during the cold months, when building heat loss is also higher. The resulting annual electricity 

consumption for the period 15th March 2019 to 31st March 2020 is 35,200 kWh. 

8.2 Annual Gas Use at Kinver 
Of all the electricity generated in 2019, natural gas accounted for 40.9 per cent according to the 

Department for Business, Energy and Industrial Strategy. Gas is seen as a bridge to GHG emissions 

reduction, but may ultimately have to be replaced if GHG emissions are to be reduced by more than 

80% compared to 1990 levels, unless efficient carbon capture and storage/use technologies are used 

ώ{ŎƘŀǊŦ IΦ Ŝǘ ŀƭΣ нлнмϐΦ !ǎ ǇŀǊǘ ƻŦ ¦YΩǎ ǎǘǊŀǘŜƎȅΣ Ǝŀǎ ƘŜŀǘƛƴg for domestic and commercial places will 

be banned in new houses built from 2025 onwards.  

Understanding ǘƘŜ ŎƻƳƳǳƴƛǘȅ ŎŜƴǘǊŜΩǎ natural gas consumption patterns and their influencing 

factors can help implement specific energy consumption policies and improve energy efficiency. Gas 

at Kinver is provided by Contract Natural Gas Ltd. and the annual gas expenditure at the centre was  

£4,061 inclusive of VAT. Details can be observed below.  

Table 5: Summary of Annual Gas  

Energy 
Consumption Gas 

(kWh) 
Emissions (kg /hіŜύ Energy Cost £ 

79,794 14,726 4,061 

 

Annual gas consumption was calculated for the building (internal) supply from readings taken during 

the pre-lockdown period 01.04.19-31.03.20, which equates to a full UK financial year. The monthly 

corresponding CO2e emissions are illustrated in grey.  
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Fig. 9: Annual Gas Consumption Profile 

 

 

 

 

  

 

 

 

 

 

 

¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǿŀǎ ƻōǘŀƛƴŜŘ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ ŎŜƴǘǊŜΩǎ ōƛƭƭǎΣ ƛƴ monthly format. The above profile 

shows a relative seasonal variation. The gas consumption from April 2019 to August 2020 is minimal 

due to no space heating being required and is consistent with hot water production only. However, 

the highest values are achieved in November 2019, which then do not show a decline by the end of 

March. While declining values are gradual, increase in consumption is steep, which can indicate that 

the old gas boilers are left running all day and do not have timers. The annual gas consumption 

totals 79,794 kWh.  

8.3 Annual Water Use at Kinver 
 

Table 6: Water consumption ς overview table 

Water supplied 
(m3) 

9Ƴƛǎǎƛƻƴǎ όƪƎ/hіŜύ Energy Cost £ 

340 117 470 

 

This table is purely for water consumption, and in addition to the above the drainage and used water 

have been added below.  

According to the government publications, public water supply in England was the biggest source of 

water abstraction needs in 2017. Energy is technically consumed at most stages of a building water 

supply, including treatment, use through faucets and toilets or other appliances, and disposal. This is 

a negligible aspect of kWh/m3 consumption in the case of Kinver Sports and Community Centre due 

to low aggregated annual usage, but makes for an interesting point of study should the need arise. It 

Ƙŀǎ ōŜŜƴ ƴƻǘŜŘ ǘƘŀǘ ǿŀǘŜǊ ǇǊŜǎǎǳǊŜ ŦǊƻƳ ŀǘ ƭŜŀǎǘ ǘƘŜ IŀƭƭΩǎ ōŀǊ ǳǎŜ ŀƴŘ ŦǊƻƳ ǘƘŜ ǎƘƻǿŜǊs is low, 

which can indicate low water pressure or excessive scaling of the pipes.  

¢ƘŜ ŎŜƴǘǊŜΩǎ ǿŀǘŜǊ ǎǳǇǇƭƛŜr is South Staffordshire Water Business and Water Plus for used water and 

drainage. Combined annual expenditure equalled £1,226, inclusive of VAT and other charges.  
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Current water consumption was calculated for both the building (internal) and its playing field 

(external) from readings taken during the period April 2019 ς April 2020.  

¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǿŀǎ ƻōǘŀƛƴŜŘ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ ŎŜƴǘǊŜΩǎ ōƛƭƭǎΣ ƛƴ quarterly format.  

Fig. 10: External (Playing Field) Used Water and Drainage 

 
Total costs for the period above equal £158.19.  

Fig. 11: Internal (Building) Used Water and Drainage  

 

Total costs for the period above equal £427.37. Trends showed by bill values are relatively consistent 
regardless of season. 
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8.4 Energy and Carbon Benchmarks 
 
YƛƴǾŜǊ Ƙŀǎ ōŜŜƴ ōŜƴŎƘƳŀǊƪŜŘ ŦƻǊ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ ǎƛǘŜΩǎ energy usage and associated 

emissions using national industry standards provided by the Chartered Institution of Building Services 

Engineers (CIBSE). Figure 11 and figure 12 allow for a visualisation of how Kinver is performing against 

national industry standards for energy usage and associated emissions within a similar type of 

building.  

The CIBSE benchmark for good practice shown in figure 11 and figure 12 have been based on 

Licenced Community Centre/Building. This is currently the closest benchmark available for a similar 

building type to KInver and may not be a true reflection of the operation of the building.   

Fig. 12: Existing Combined Gas and Electricity Benchmarks. 

  

This above benchmark indicates that the KSCA building is operating at 43% below the good practice 

benchmark for ŜƴŜǊƎȅ ǳǎŀƎŜΦ bƻǘŜΣ ǘƘƛǎ ǇŜǊƛƻŘ ƛƴŎƭǳŘŜǎ ǘƘŜ ŎǳǊǊŜƴǘ άƭƻŎƪ-Řƻǿƴέ ƎǳƛŘŜƭƛƴŜǎ ǿƘŜƴ ǘƘŜ 

Centre has not been used fully. 

Fig. 13: Existing Combined Gas and Electricity Benchmarks. For emissions

 

This above benchmark indicates that the KSCA building is operating at 43% below the good practice 

benchmark for greenhouse gas emissions.  
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9. Greenhouse Gas Emissions Calculation 
The annual energy consumption values have been converted to an annual carbon equivalent output 

using the greenhouse gas conversion factors from the Government Conversion Factors 2020. 

The appropriate values used to calculate emissions for the three energy sources mentioned (water, 

electricity and natural gas) have been specified in the Assumption table, section 17. 

Total standard emissions value at Kinver in the period March 2019 ς March 2020 was 23,050 kgCO2e 

(23 tonnes). 

Fig. 14: Annual Breakdown of kgCO2e Emissions at Kinver 

 

The above graph shows an annual breakdown of CO2e emissions at the KSCA building, where gas has 

a higher carbon footprint than electricity. Emissions associated with water supply are negligible.  

10. Wider Strategic Drivers for Sustainability Improvement  
The energy security concerns over the recent years have resulted in policies that subsidize and 

ŜƴŎƻǳǊŀƎŜ ǘƘŜ ǳǎŜ ƻŦ άŎƭŜŀƴέ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ tŀǊƛǎ !ƎǊŜŜƳŜƴǘΩǎ ǘŀǊƎŜǘǎ ƻŦ ƭƛƳƛǘƛƴƎ 

global warming to below 1.5°C. Climate change has been identified as the biggest health threat of 

the 21st century, and biodiversity along with valuable natural resources are declining despite rapid 

technological advancements. These effects combined are putting the lives and wellbeing of billions 

of people as well as other species at increased risk, and will continue to do so over the next decades.  

The first formal, global-scale discussions around climate change began as early as 1973, with the UN 

Conference on the Human Environment, held in Sweden. In 1992, the United NŀǘƛƻƴǎΩ (UN) Earth 

Summit produced a climate change framework, which today has near-universal membership. The 

United Nations Framework Convention on Climate Change (UNFCCC), together with the legally 

binding treaties established at Kyoto and Paris in subsequent years, have been adopted and ratified 

by around 192 countries. The Intergovernmental Panel on Climate Change (IPCC), responsible for 

regular scientific assessment and research on topics of climate change, was also established under 

UN governance in 1988, and has played a critical role in shaping policy outcomes with publications 

issued roughly every six years.   
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10.1 Impact on Community Health and Social Values 
There is a definite need to use the current knowledge of environmental and especially air pollution 

and greenhouse gas emissions to steer policy decision-makers. Old, outdated technologies can be 

replaced with newer systems where output falls behind consumption needs, and when equipped 

with readers and manual programming or sensors, can provide a significant and traceable reduction 

in fuel emissions and total consumption.  

Specifically, investment in the 60 year old community building is perceived as an empowerment of 

local life and activities. In times of social isolation imposed by worldwide measures, the community 

centre has managed to adhere to strict regulations and provide a safe space for people of all ages to 

meet and socialise where possible.  

The road to net zero carbon has become a governmental focus and it has been recognised that the 

community at Kinver also has the aspiration to achieve net zero targets by refurbishing their most 

important community building. 

Data from most countries is pointing towards air pollution as the leading cause of death worldwide 

by type of environmental pollution [WHO, 2020]. This is important as both an ASHP and solar PV 

system would replace the /ŜƴǘǊŜΩǎ need for natural gas, which in the UK has a higher carbon 

footprint than electricity in buildings of this kind.  

The Kinver Community and Sports Centre further provides necessary amenities for a healthy 

lifestyle, through the public footpath, playing field, and sport programmes and events organised 

within the building which helps bring people together. Recent studies have shown that £2.1 billion 

per year could be saved in health costs if everyone in England had good access to greenspace and 

physical activity [PHE 2020 review], due to factors such as lowering the cardiovascular disease 

burden, better mental health, immune system or metabolism boost, as underlined by NHS 

guidelines.  

Although at this stage the centre may not be able to achieve complete net zero carbon, limited by 

grants and funding, the desire is to limit greenhouse gas emissions and energy consumption by as 

much as possible.  

For these reasons mentioned, there are a number of options which the volunteers at Kinver have 

chosen to go with. They include: significant carbon reduction, landscape improvement, Sterrymere 

desilting, appropriate policies and operational investment, which will be detailed below. 

10.2 Impact on biodiversity 
The Association managing the community building recognises the importance of green/blue 

corridors in providing green spaces and amenities, important ecological support and pivotal flood 

management and water filtering functions. Wetland restoration is underway within the Marsh 

Recreation Area, and the historical canal flowing into the bigger Stour river, the Sterrymere, has 

recently been desilted. The river Stour has suffered wide environmental pollution in the 19th and 

early 20th centuries, but nowadays wildlife is making a comeback. 

The Community Centre is located near Kinver Edge, with historical soft red sandstone houses that 

attract tourists annually and an outstanding natural beauty. According to the Worcestershire 

Biodiversity Action Plan 2018, Kinver Edge is owned by the National Trust and the site lies on the 

boundary between two counties on a ridge of Permian sandstone. The acidic soils support lowland 
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heathland, acid grassland and oak-birch woodland. The area has species of interest such as the 

adder, slow-ǿƻǊƳ ŀƴŘ ǎƳƻƻǘƘ ŎŀǘΩǎ-ear (a type of dandelion).   

Taken from the Sterrymere Environmental Enhancement review 2020, a habitat and species survey 

was commissioned and carried out by David Haslam of SES Staffordshire Ecological Services Ltd in 

2011. The report states that the habitats on site currently have a low conservation value. An update 

Phase 1 habitat survey was carried in the 29th of May 2020 by Martyn Owen of BiOME Consulting, 

which identified 33 protected species within a 1km radius of the site, proving that this can be an 

important area for conservation. One of the main objectives of projects at the community building in 

Kinver remains to improve the nature conservation value of the site and of Kinver as a whole. As a 

result, renewable technologies with minimum impact and without hazardous by-products or 

intrusive landscaping requirements were given a great deal of consideration.  

The Kinver Community Centre and Marsh Recreation area also provides a learning environment for 

young people and adults and recreational sessions on conservation and sustainability are to be 

carried both inside and outside the building once it is safe for social activities to be resumed at the 

Centre.  

10.3 Legislation and Directives 
Since the Paris Agreement entered into force in 2016, over 125 countries have ratified it and taken 

on the responsibility to keep global warming below the set threshold of 1.5°C for the following 

decades. 

The UK Government is also looking at future legislation. With the Climate Change Act of 2008, it has 

been established that the final UK carbon emission target for the year 2050 has to be at least 100% 

lower than the 1990 baseline in greenhouse gases for that year, as established by the Kyoto 

Protocol. This means, a net zero carbon target by 2050.  

In July 2019, the Staffordshire County declared a climate change emergency to demonstrate a 

commitment to reducing climate change impacts across every aspect of their service provision and 

estate. The five key focused areas to achieve net zero carbon emissions are organisation carbon 

reduction, air quality, natural environment, waste and behaviour change. 

The Net Zero Emissions by 2050 initiative has been explained ƻƴ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ƻŦŦƛŎƛŀƭ ǿŜōǎƛǘŜ as 

meaning any emissions that would be balanced by schemes to offset an equivalent amount of 

greenhouse gases from the atmosphere, such as planting trees or using technology like carbon 

capture and storage (CCS).  

All these necessary climate change adaptation and mitigation measures are starting to be felt in a 

variety of sectors, including transportation, healthcare and the building sector.  

Part of this is the natural gas and oil boiler ban from 2025, where the installation of fossil fuelled 

boilers, which make up over 85% of the national domestic heating stock, is phased out from 2025. 

Instead, hydrogen-fuelled appliances are currently being studied and tested to be released on the 

market.  

The UK Government is also looking to phase out the selling of new petrol, diesel and hybrid cars and 

vans by 2030 in the upcoming UN summit of 2021 in Glasgow. This changed from the original 

deadline, which was 2040, owing in part to technological advancements. Criteria for ultra-low 

emission vehicles (ULEVs) will be changed in 2021 to include emissions of under 50g of CO2/km from 
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the tailpipe, from the previous 75g. EU fleet-wide average emission target for new cars will be 95 g 

CO2/km from 2021, and car manufacturers will risk penalties if going above the threshold [EU 2019]. 

With the Energy Performance on Building Directives, consumers and businesses should be able to 

make more informed choices to save energy and money. A highly energy efficient and decarbonised 

building stock is desired by 2050, and new cost-optimal minimum energy performance requirements 

will be implemented. These strategies will only be achievable through smart and renewable energy 

systems. The Energy Efficiency Good Practice Benchmarks we have used in our reports will become 

more stringent, according to estimations, in as little as two years from now or even sooner in order 

to meet these targets. The ultimate aim is to create a stable environment for decision-making and 

regulation.  

Last, but not least, the national grid is being upgraded constantly to allow for bigger electric loads 

with the phasing out of natural gas and fossil fuels. 

11. Calculated Building Performance Post ECMs 
Table 7: Predicted Annual Energy Consumption totals kWh/m2 after implementing all ECMS included 

ƛƴ ǘƘŜ 9ƴŜǊƎȅ /ƻƴǎŜǊǾŀǘƛƻƴ aŜŀǎǳǊŜǊǎΩ {ŜŎǘƛƻƴ 

Elec kWh Gas kWh Total kWh 
Gas 

kWh/m2 
Elec 

kWh/m2 
Total 

kWh/m2 

17,601 0 17,601 0 24 24 

 

Table 8: Predicted Annual Emissions Overview kgCO2e/m2 after implementing all ECMS included in 

ǘƘŜ 9ƴŜǊƎȅ /ƻƴǎŜǊǾŀǘƛƻƴ aŜŀǎǳǊŜǊǎΩ {ŜŎǘƛƻƴ 

Elec 
TCO2e Gas TCO2e 

Total 
TCO2e 

Gas kg 
CO2e/m2 

Elec kg 
CO2e/m2 

Total kg 
CO2e/m2 

4 0 4 0 6 6 

 

Fig. 15: Predicted Electricity Benchmarks. 

Utilising the same CIBSE benchmark category as for the existing energy consumption (licenced 

community centre/building), Kinver benchmarks have been recalculated to show the building 

performance post ECM installation.
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Fig. 16: Predicted Emissions Benchmarks. 

 

Both above benchmarks provide a visual representation of the predicted building performance for 

both energy and emissions. This has been further improved to approx. 85҈ ōŜƭƻǿ ǘƘŜ /L.{9 άƎƻƻŘ 

ǇǊŀŎǘƛŎŜέ ƎǳƛŘŜƭƛƴŜǎΦ 

12. Energy Conservation Measures 
Following the desktop energy analysis, the site audits conducted at Kinver and the development of 

energy profiling and benchmarking of the site, a number of energy reduction opportunities have been 

identified. This action plan covers all aspects of energy reduction in correlation with their cost 

effectiveness and payback efficiencies with the wider view of developing a net zero carbon solution. 

This has included a review of the heating and hot water demands, and the introduction of energy 

saving technologies such as: 

¶ Air Source Heat Pumps. 

¶ Solar Photo Voltaic (Solar PV). 

¶ LED Lighting Replacement. 

¶ Solar Thermal. 

¶ Rainwater Harvesting. 

¶ Behavioural Changes. 

¶ Building Thermal Insulation. 

 12.1 Energy Saving Summary 
The following energy conservation measures (ECMs) have been categorised by payback criteria by 

the following methodology: 

 

Short or Instant 0 to 3 Years 

Medium 3 to 5 Years 

Long Over 5 Years  
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