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Newcastle University Carbon Management Plan

Foreword

At a time of increasing economic and environmental pressures, I am pleased to be able to present our new Carbon Management Plan.  This recognises the opportunities and challenges that we face in order to achieve sustainable growth as a world class, research intensive university.

Environmental sustainability is one of the five key objectives in the University’s Strategic Plan - Vision 2021, and our Sustainability Strategy sets detailed targets and actions.   This Carbon Management Plan sets out our contribution to addressing the issues of climate change together with financial and environmental sustainability.
Supported by the Vice Chancellor, Council and Executive Board I will lead the University in the drive to reduce our carbon emissions.  We are committed to early action, recognising that the carbon reduction agenda offers an opportunity to realise long term savings.  We will ensure that this plan makes an important contribution to the image and reputation of Newcastle University as a place to study and work.  We will engage with students and staff to foster a culture of carbon reduction and environmental awareness as an integral aspect of university life.
We will monitor and review implementation of the opportunities identified in this plan, ensuring that sufficient resources are available.  An annual statement of progress will be made to Council for subsequent public release.
[image: image2.emf]
Professor Tony Stevenson.  

Pro-Vice-Chancellor for Planning and Resources.  

Executive Board member with responsibility for environmental sustainability.

1. Introduction
The Higher Education Funding Council for England’s 2010 “Carbon Reduction Target and Strategy for Higher Education in England”
 sets a target to reduce Scope 1 and 2
 carbon dioxide (CO2) emissions by an average 34% across the sector by 2020 against a 1990 baseline. This translates to a 43% reduction on a 2005/6 baseline. The targets support national policy in the Climate Change Act 2008 which sets a UK emissions reduction target of 80% on 1990 levels by 2050.  Several key principles will underpin our future approach to decision making and investment.   We will:

Scope 1 and 2 emissions:
· Assess whole life cost and carbon impact and identify measures to reduce carbon in all business cases.
· Include energy and carbon saving measures in refurbishments.
· Pursue measures to reduce carbon emissions from buildings. Work to ensure floor space is functionally suitable and well utilised.
Scope 3 emissions:

· Improve data quality relating to scope 3 emission sources such as procurement, travel and waste.  Where possible we will establish baselines for previously unmeasured sources and identify actions to reduce these emissions.
Note that within this document the terms ‘emissions’ and ‘carbon emissions’ refer to carbon dioxide equivalents, measured in tonnes (tCO2e).

Newcastle University’s Carbon Management Plan (CMP) sets out our approach to contribute towards the sector level targets and supersedes our 2008 CMP (developed in participation with the Carbon Trust Higher Education Carbon Management Programme).  In this CMP we are committing to a new carbon reduction target (see over):
	Newcastle University aims to reduce its scope 1 and 2 carbon emissions by 2020 by 43% against a 2005/6 baseline.  To achieve this target:

1. We will achieve an absolute reduction in our scope 1 and 2 carbon emissions by 2020 (equivalent to a saving of ca. 12,000 tCO2e), against a 2005/06 baseline.

2. The government must play its part and deliver decarbonisation of the UK power supply by 40% by 2020 in line with the recommendation from the Committee on Climate Change 
 – a further saving of ca. 9000 tonnes.

3. The remaining gap in emissions reductions will require a range of innovative approaches and technologies whose exact form and cost have yet to be calculated.

4. We will continue to improve data relating to scope 3 emissions and will publish a scope 3 baseline and target, including procurement, by April 2012.


We consider part one of this target to be achievable but extremely challenging given our projected growth in floorspace and energy intensive research over this timeframe.  The level of investment and organisational change required to meet the full sectoral target without decarbonisation of the electricity supply would severely impact upon our ability to deliver our mission to be a world class, research intensive University, and therefore government must play its part.

Chart 1 overleaf shows a range of emission trajectories to 2020, with the solid green line representing our anticipated emissions trajectory at the time of writing, taking into account our capital programme and implementation of the measures outlined in this plan.  The dotted green line represents an assumed trajectory incorporating decarbonisation of the electricity supply.  Our aspirational target is in line with HEFCE’s target (the purple line).  We recognise that a range of innovative approaches and technologies will be required to achieve this and further detailed studies to identify and quantify savings and cost are required. 
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Chart 1 – Estimated Newcastle University emissions trajectories 2005/06 – 2020/21
Research carried out on behalf of HEFCE
 indicates that Newcastle University’s carbon emissions in 1990 were reported to be 40,388 tonnes and we calculate that our scope 1 and 2 emissions in 2005/6 were 46,335 tonnes from fossil fuel, steam and electricity consumption, plus 381 tonnes from University-owned vehicles – a total of 46,716 tonnes.
The limited growth in our scope 1 and 2 emissions between 1990 and 2005/06 is a result of active energy management and the reduction in the carbon intensity of the national electricity supply.  Over this period student numbers increased by approximately 50% while our income (often involving energy intensive research) more than trebled.  Two new energy intensive research buildings, the Devonshire and Paul O’Gorman buildings were constructed during this period.
By comparison, some Russell Group universities saw a near doubling of their carbon emissions between 1990 and 2005/06 while more widely across the sector some institutions have shown modest reductions in emissions.  The variation in emissions trajectories across the sector reflects the range of activity, with the most significant increases being seen in research intensive universities.  

This is highly relevant to Newcastle University. Our scope 1 and 2 carbon emissions per staff and student FTE reduced by over 25% between 1990 and the 2005/06 baseline year, due to a policy of largely containing growth within our existing floorspace, and balancing construction with refurbishments, demolitions and disposals. However, in pursuit of our mission to be a world class, research intensive university, from 2010-11 the opening of new buildings that are essential for our activities will add substantial floorspace growth. We estimate that the growth from 2005/06 to 2020/21 will result in an increase in emissions of approximately 11,150 tonnes per annum (excluding the international estate) by 2020.
Therefore, to achieve an absolute reduction on our 2005/06 baseline, we need a programme of measures to reduce emissions which exceed the projected increase arising from our capital programme (represented by the blue line in Chart 1 on the previous page). This equates to achieving efficiency-driven demand reductions in the baseline estate (those buildings which formed the estate in 2005/06), of approximately 23%. In addition to significant investment in energy efficiency, efficient space management will also be required to achieve the target, including disposing of space through demolition, sale or lease to third parties.
In addition to the floor space growth in Newcastle we are also expanding internationally.  In 2011 we will complete the construction of our NUMed development, a 14,000m2 Medical Sciences campus in Malaysia.  We have been delivering degree programmes in Singapore since 2004.  Our emissions from international activities are excluded from the scope of this CMP; as data quality improves we will include these emissions in future reports.
This plan sets out the measures we will take to reduce carbon emissions over the next ten years, building on our progress to date.  Our achievements since 2005/06 are detailed overleaf:

	Measure
	Estimated Annual Carbon Saving (tCO2)
	Cost 

	Scope 1 and 2 emissions 



	Salix revolving green fund investment

	1,115 
	£575k

	Boiler Replacement Programme

	   800 (to date)
	£4m

	ICT measures:

    Remote shutdown of cluster PC’s,
    Virtualisation of servers, 

    Refurbishment of data centre. 

	   300

   700

   150
	Not quantified (primarily staff time)

	BMS upgrade and optimisation

	   250 (to date)
	£175k

	Appointment of additional staff (Asst. Energy Manager x2, Waste Manager, Sustainability Support Officer).

	   Enabling measure.
	£100k per annum

	Installation of sub metering

	   Enabling measure.
	£190k

	Awareness campaigns and creation of network of 80 Environmental Coordinators.

	   Enabling measure.
	£20k

	Scope 3 Emissions 



	Reduced proportion of staff commuting by car from 40% in 2004 to 20% in 2010. 
	   To be determined.
	Not quantified (costs of staff time and promotional activity)

	Increased recycling rates from 20% to 60%.

	   500
	£50k

	ICT measures including a ’green’ PC specification, shift to multifunctional printing devices and double sided printing.

	   Not quantified
	£0 Achieved within existing cost base.

	Implemented a recycled office paper policy
	   500
	£0 Achieved within existing cost base.


Table 1 – Carbon management activity since 2005/06
Our priorities to 2020 include further improving our understanding of our carbon footprint, e.g. through monitoring and targeting, and using this understanding to prioritise investment in energy efficiency and conservation measures.  Improved building-level data will inform our space management strategy. We will also improve our understanding of our scope 3 emissions, particularly in relation to the supply-chain.  An overarching priority is the continued development of a ‘carbon reduction culture’ at the University. 
The carbon reduction programme we propose is not yet fully costed.  We estimate that the minimum cost of measures to achieve our target is in excess of £10m over ten years.  As currently envisaged this is projected to deliver carbon savings estimated at 12,000 tonnes per annum by 2020 – which would allow us to exceed our target.  At current prices, energy savings from the identified measures are equivalent to annual savings of £1.25m on electricity and £500k on gas by 2020.
2. Context and drivers for Carbon Management 
Energy management has been a University priority for many years.  The drivers for energy and carbon management include:

· Reduced energy costs.
· Reduced environmental impact through lower carbon emissions.
· Lowering carbon emissions reduces costs further as under the Carbon Reduction Commitment Energy Efficiency Scheme (CRC) every tonne of carbon will now cost a minimum of £12 from 2012 onwards – this tax on carbon will result in additional costs of over £500k/annum.
· Legislative compliance.
· Reduced reliance on fossil fuels.
· A range of additional benefits, including improved safety and security (e.g. through improvements to internal and external lighting systems) and lower maintenance costs (e.g. from modern efficient boilers).
· To protect and enhance our reputation and credibility by demonstrating effective carbon management, integrated with our Sustainability Societal Challenge Theme in 2011.

3.  Our Vision 

Our vision is of Newcastle as a civic university with a global reputation for academic excellence.  As a university, our institutional objectives are to achieve:

· Top 20 in the UK for research quality and power.
· Student satisfaction ratings of 90% or better in all subjects. 
· A focus on selected societal challenge themes.
· A significant international profile.
· Financial and environmental sustainability.
Our low carbon vision is to deliver the fifth objective in support of achieving the other four –minimising our carbon emissions by appropriate planning and investment in a period of growth, such that by 2020 we have achieved an absolute reduction against a 2005/06 baseline.
4.  The situation since 2005/6
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Chart 2:  Newcastle University Scope 1 and 2 Carbon emissions 2005/6 – 2009/10
In recent years carbon emissions have largely been held flat, despite increasing student numbers and research intensity.  The key carbon reduction measures we have carried out since 2005/06 are detailed in Table 1 on page 3.

However, despite the scope 1 and 2 carbon reduction measures implemented since 2005/06, detailed in table 2 below, new buildings and an unusually cold winter caused an increase in emissions in 2009/10.
This Carbon Management Plan is primarily focussed on scope 1 and 2 emissions.  However we are aiming to improve scope 3 emissions data and to publish a scope 3 baseline and target, including procurement, by April 2012.  We have already begun measuring some elements of a scope 3 baseline; these are shown in relation to 2005/06 Scope 1 and 2 emissions in chart 2 overleaf.
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Chart 3:  Newcastle University Scope 1, 2 and 3 emissions baseline 

5. Assumptions

In estimating the carbon savings achievable from various measures over the next ten years, there is a level of uncertainty.  As we progress with implementing the carbon measures, and as more surveys, feasibility studies and tenders are completed the uncertainty will be reduced and this improved understanding will be used to inform future versions of the CMP.  In estimating carbon savings we have assumed that:

5.1 All refurbishments in the residential and non-residential estate consider opportunities to reduce carbon emissions where possible exceeding the requirements of Part-L of the building regulations.  
5.2 Major refurbishment schemes achieve BREEAM ‘Very Good’ standard.New buildings achieve BREEAM ‘Excellent’.Growth in residential bedspaces is limited to 350 (Kensington and Park Terrace development) and will achieve an A rated Energy Performance Certificate (EPC).
5.3 Variations in the carbon intensity of grid electricity are taken into account as data is made available by government.  Further decarbonisation of the UK electricity supply is essential to meet the Climate Change Act target of an 80% cut in emissions by 2050.
5.4 For payback calculations energy prices are assumed to remain at current levels throughout the ten year period.  Many experts predict that prices may double by 2020 due, in part, to the costs of cutting emissions e.g. by increasing renewable generation.
5.5 Works costs through to 2020 are assumed at current levels. 

5.6 Operational hours for heating purposes remain stable or are reduced.

5.7 All business cases for major projects are assessed for their carbon impact, including life cycle costing.
5.8 Data on emissions from our activities overseas (NUMed in Malaysia, Marine Sciences in Singapore) will be collected and reported on, but will not form part of our CMP footprint as HEFCE targets relate to England.
6.0 Implementation 

The carbon reduction programme we propose is not yet fully costed, a summary of the measures in the following pages is shown below.  We currently estimate that the minimum cost of measures to achieve our target is in excess of £10m over ten years.  As currently envisaged this is projected to deliver carbon savings estimated at 12,000 tonnes per annum by 2020.
Table 2:  Summary of Proposed Carbon Reduction measures 
	Measure
	Total Cost
	Funding Source
	Annual Carbon Reduction  (tCO2)
	Simple Payback Time (years)

	6.1 Improving governance


	£0
	N/A
	0 – enabling measure
	0

	6.2 Energy Efficiency measures 


	£2.25m
	Salix Fund
	4,500 
	5

	6.3 Behavioural Changes 


	£180k
	Utilities Budget 
	800 
	2

	6.4 Ventilation Improvements


	To be confirmed
	Various (project budgets, LTM)
	To be confirmed (estimate 2000)
	5-10

	6.5 Boiler Replacement 


	£4m
	Central Campus - Funded.
RVI CHP proposals - business case to FMBSG
	1600 
To be confirmed
	>10
To be confirmed (likely >10)

	6.6 Green ICT 


	To be confirmed
	ISS and departmental budgets
	To be confirmed (1150 to date)
	5-20 depending on measure.

	6.7 Disposal of Buildings 


	To be confirmed
	ESS
	To be confirmed
	To be confirmed

	6.8 Refurbishment 


	£5m
	Reprioritisation of existing spend and/or business case to FMBSG
	To be confirmed
	10 (estimate)

	6.9 Fuel Switching 


	To be confirmed
	To be confirmed
	To be confirmed ( estimate 750)
	15 (estimate)

	6.10 Monitoring and Targeting 


	£200k (non staff costs)
	Utilities Budget
	0 – enabling measure
	N/A

	6.11 Voltage Reduction 


	£1.5m
	Business case to FMBSG
	2000 tCO2
	5 

	6.12 University-owned vehicles 


	Embedded within current projects
	Existing budgets
	40 tCO2
	N/A

	6.13 Renewable Energy 


	To be confirmed
	To be confirmed
	To be confirmed
	>10 


6.1 Improving the governance of carbon management
The Pro Vice Chancellor for Planning and Resources (Professor Tony Stevenson) holds the sustainability portfolio at Executive Board level, and the University Sustainability Strategy
 sets out objectives and responsibilities across a range of areas including Energy and Carbon.  
We recognise that to achieve our carbon reduction target we need to further improve the governance of carbon across Academic and Service units.  This will include:
6.1.1. Establishing Carbon Management Steering Group (chaired by Prof. Stevenson) to monitor the development and implementation of this plan.

6.1.2. Updating and publishing the CMP annually, with annual updates to Executive Board and Council.
6.1.3. Improving internal systems for monitoring and reporting carbon emissions (see section 6.10 for more details).
6.1.4. Ensuring that responsibilities for carbon management issues and their associated risks are clearly defined and understood and owned by each academic and service unit.
6.1.5. Revising the business planning process such that Heads of Units address the carbon reduction agenda within their annual business plans.
6.1.6. Ensuring that carbon and wider sustainability objectives are agreed by relevant staff e.g. Heads of School/Service, Environmental Coordinators.
6.1.7. Developing, improving and enforcing policies relating to carbon management e.g. heating and air conditioning policies.
6.1.8. Developing a methodology for assessing the carbon impact of business cases.
6.1.9. Improving the space charging model as data quality relating to building consumption levels improves.
Total cost over ten years:  £0 – Costs of staff time assumed to be met from existing budgets. 

Annual Carbon Reduction:  There will be no direct carbon savings from these measures however they are essential to enable achievement of the wider objectives.
Simple Payback Time:  0 years.
6.2 Energy Efficiency and Conservation measures 

Many opportunities exist across the estate to conserve energy in buildings and to improve the efficiency of equipment and systems.  To develop this plan we considered these on a building by building basis.  Further opportunities will continue to be identified through energy surveys, refurbishment and maintenance activity, and through liaison with Schools, Services and Environmental Coordinators.  

Measures with a payback period of 5 years or less will be incorporated into the Salix revolving loan fund programme, with further projects being funded from the savings made.  The savings from current and future projects will result in an annual budget of approximately £225k being available between 2010/11 and 2020/21.  For the purposes of this plan we have conservatively estimated that these measures will have a mean payback period of 5 years and will deliver 440 tonnes of carbon savings per year.

Salix projects to date, projected to deliver over 1000 tonnes of annual savings are shown in the table below. 
	Projects to date
	Cost
	Projected annual Carbon savings

	Lighting upgrades / controls 
	£365k
	623

	Inverters
	£96k
	299

	BMS
	£78k
	109

	Air compressor upgrades
	£34k
	85

	TOTAL
	£573k
	1,116


Table 3:  Salix projects to January 2011
Planned projects include building insulation (e.g. loft and cavity wall insulation), pipework insulation and further improvements to lighting, heating and ventilation systems.

The ESS Sustainability and Maintenance Teams will continue to operate the University’s Building Management Systems to ensure heating, ventilation and air conditioning systems are working optimally.
Total cost over ten years:  £2.25m sourced from recycling of savings from the Salix fund.
Annual Carbon Reduction by 2020:  4,500tCO2 
Simple Payback Time:  5 years
6.3 Behavioural Change
Successful awareness raising programmes over the last 2 years aimed at improving environmental performance through behavioural change include our Switch Off 2010 and Let’s Recycle More campaigns.

Our network of 80 School and Service based Environmental Coordinators (EC’s) assist with activity at the local level.  The Sustainability Team supports effective communication with and between EC’s and the staff and students in their unit which is crucial to delivering effective campaigns.  Ongoing investment is required to maintain engagement - the high turnover rate of students and ‘message fatigue’ amongst staff means that new, innovative ways of getting messages out are required to embed cultural change.

Plans for continued awareness-raising include:

6.3.1. Building on the relationships and knowledge developed during Switch Off 2010 i.e. by developing enhanced engagement with building users by providing actual data from improved monitoring and reporting systems (e.g. submetering).
6.3.2. Building on the successful recycling league table by developing a league table of carbon reduction performance.  
6.3.3. Working with EC’s to audit and benchmark laboratories, implementing targeted awareness campaigns, and exploring opportunities for rationalising the use of equipment (e.g. -80(C freezers, analytical equipment etc.).
6.3.4. Student environmental awareness campaigns and competitions in every hall, every term.
6.3.5. Training kitchen staff in energy efficiency (an area of high energy use).
Much of the campaign work can be resourced by existing staff.  Some additional funding is required for additional staff/student resource, for incentives to encourage behaviour change and for materials (design, banners, printing etc.).

Total cost over ten years: £200k – ten equal annual amounts of £20k from 2010/11. 

Annual carbon reduction: 800tCO2 

Simple payback time: 2 years
6.4 Ventilation Improvements
A key driver of the energy intensity of research space is the ventilation of buildings particularly those with high numbers of fume cupboards.  Up to 40% of laboratory energy use results from ventilation; electricity consumption from fan motors, and gas/steam/electricity consumption heating and cooling the supply air. A single traditional fume cupboard operating 24/7 can result in annual carbon emissions of ca. 6 tonnes, exceeding those of the average UK house.  Newcastle University operates over 400 fume cupboards, many on a 24/7 basis.
Opportunities to reduce the energy consumption and carbon emissions of laboratory ventilation systems include:
1.4.1 Lowering face velocities of existing fume cupboards whilst maintaining containment by changing e.g. control strategies and operating practices – thereby reducing electricity consumption from fan motors, and gas/electricity consumption from reducing the volume of air to be heated/cooled. 
1.4.2 The use of high performance filters on Air Handling Units (AHU’s) – we are currently trialling this new technology in the Devonshire building. 
1.4.3 Retrofitting fume cupboard occupancy controls on Variable Air Volume systems.
1.4.4 Installing low velocity fume cupboards, such as those installed in the new-build Baddiley-Clark building, in the existing estate e.g. during lab refurbishment.
1.4.5 Renewing or upgrading air handling plant including installation of heat recovery systems.

Further studies to identify the costs and savings available from each of the elements detailed here (which are ranked in order of expense with 6.4.1 being the lowest cost) are required.  We are currently developing an asset register of relevant equipment to allow more detailed studies to be commissioned.
Estimated Total Cost over ten years: To be confirmed (many costs will be met by other budgets e.g. refurbishment projects, LTM etc.).
Target Annual carbon reduction: To be confirmed (estimated at up to 2000 tonnes).
Simple payback time: 5-10 years (dependent on the proportions of electrical, gas and steam savings identified).
6.5 Boiler Replacement Programme 
Due to the age and inefficiency of the existing district heating system fed by steam boilers at Kings Road and Merz Court boilerhouses, a £4M boiler replacement programme was launched in 2007/08.  It commenced with the installation of modern, high efficiency boilers in Ridley 1&2 - replacing the connection to the district heating system.
Since then further partial decentralisation of the system has continued, with new efficient boilers now installed in Stephenson building (serving Kensington Terrace and Cassie), Hadrian Bridge (serving Politics and Robinson Library), Agriculture, Merz Court (also serving Claremont Tower/Bridge, Daysh, Old Library and Percy buildings),  Fine Art, Architecture and INEX.
The programme is due to complete by 2012 with the removal and replacement of the inefficient steam boilers within Kings Road boilerhouse (serving King’s Road Centre and Armstrong, Bedson and KGVI Buildings). In addition the boilers at Henderson Hall and Jesmond Road will be replaced in 2011.
When developing the business case for the boiler replacement programme the integration of Combined Heat and Power (CHP) into the new decentralised systems on campus was considered.  However, the payback period for this technology was too long to justify the additional capital expenditure required, as we do not have the base heat load (such as a swimming pool) required to allow such systems to operate efficiently during the summer months. Castle Court accommodation has a CHP which has operated for the last year, whilst carbon savings from this scheme are worthwhile, the economic benefit to date has been marginal.  
However, the Medical and Dental Schools are heated, in part, by steam generated from CHP in the Royal Victoria Infirmary (RVI) Energy Centre; as the heat loads within a hospital are higher, CHP is more economically advantageous in this setting.  Due to the refurbishment and expansion being carried out by the NHS Trust at the RVI site the Trust has identified a need to increase the capacity of their CHP.  We are currently exploring the options for the University taking more heat from the RVI Energy Centre.  These include instead of replacing Richardson Road boilers with new boiler plant, connecting Richardson Road boilerhouse to the Energy Centre and using this as the heat source for Richardson Road and Castle Leazes accommodation.  
We are also exploring the potential for utilising an absorption chiller to generate cooling from the heat from the RVI CHP (Trigeneration), with the cooling being utilised within the RVI and University, reducing the requirement for traditional electrically driven chillers.  More detailed feasibility studies are required to assess the potential costs and benefits of this option.  Due to the high capital costs involved a public/private partnership approach to procurement may be required.   
Total cost of the campus boiler replacement programme over ten years: £4m (already funded). 

Annual carbon reduction from campus boiler replacement programme: 1,600tCO2 on completion in 2012/13.  Savings from the programme to date are ca. 800 tCO2 per year.
Simple payback time:  Over 10 years (including avoided maintenance costs).
Total costs of the RVI CHP proposals:  To be confirmed.

Total carbon reduction from RVI CHP proposals:  To be confirmed.

6.6 Green ICT 

Growth in ICT is one driving factor behind the average 2.5% annual increase in electricity consumption since 1990.  The increased electrical demand arises not just from the PC’s/servers themselves but also air conditioning equipment required to cool the spaces within which they sit (particularly server rooms and offices).  We estimate that ICT may be responsible for up to 20% of non-residential electricity demand, equivalent to £750k and over 5,500 tonnes of CO2 per annum.

Since the launch of our first CMP in 2008 a number of improvements to ICT systems have included:
1.6.1 A system to automatically shutdown cluster PC’s outside of operating hours has been implemented saving ca. 300tCO2 per year.

1.6.2 The virtualisation of over 200 servers saving ca. 700tCO2 per year.

1.6.3 The introduction of a ‘green’ purchasing policy for desktop computers, see http://www.ncl.ac.uk/iss/green/. 
1.6.4 The refurbishment of the Claremont Tower data centre saving ca. 150tCO2 per year.

1.6.5 The introduction of Windows Vista with its improved power management. 

Further improvements by 2020 will include:

1.6.6 Virtualisation of all appropriate ISS-managed servers by end 2012.
1.6.7 There is a considerable but unmeasured server load distributed around campus.  ISS will continue to assess for relocation, where appropriate, to the main data centre where power/cooling efficiencies can be gained.

1.6.8 Improving, in conjunction with ESS, the efficiency of any necessary remaining satellite server rooms.

1.6.9 Consideration of alternative approaches to service provision. As equipment needs to be replaced, ISS will review each business case for service need, provision and costs (including energy/carbon.) ISS will promote HPC (High Performance Computing) using energy efficient cloud technologies where appropriate. 

1.6.10 Continual improvement of the efficiency of network equipment.
1.6.11 Implementation of Windows 7 with its further improved power management capabilities: all academic and service units expected by end 2013.
1.6.12 The continued roll-out of Multi Functional Devices (MFD’s) for printing.

1.6.13 Data centre options are now clearly set out; the university has an external contract for three years until mid-2014. By that time, options involving the cloud, collaboration with other universities and further external hosting will have been considered and a decision made for future provision. 
Many of these items are included in existing plans and expected budgets. For those which are additional, ISS will develop business cases for FMBSG as appropriate.
Annual carbon reduction to date (measures 6.6.1 – 6.6.5):  1150 tCO2.
Additional estimated carbon reductions from further measures: To be confirmed case by case.
Simple payback time: 5-20 years dependent on measure.
6.7 Buildings 

Expansion of our total floorspace since the baseline year of 2005/06 as a result of new-builds and lease acquisitions (including internationally) is hugely significant.  The buildings and their estimated annual carbon contributions are shown below.

	Buildings built/leased 2005/06 – Present
	Annual CO2 emissions (tonnes)
	Gross Internal Area (m2)

	Baddiley-Clark Building 
	1,500
	6,215

	NGH - Edwardson
	500
	1,749

	King's Gate
	500
	9,893

	ICFL Biosciences
	500
	 2,194

	NGH - CARU 
	300
	1,172

	NGH - Magnetic Resonance Centre 
	300
	1,095

	NGH - Biogerontology 
	200
	   876

	Castle Court 
	300
	3,020

	Music Building 
	150
	1,062

	City Gate
	250
	2,517

	Team Valley Store
	50
	2,095

	Buildings to be built/leased before 2020
	Annual CO2 emissions (tonnes)
	Gross Internal Area (m2)

	Science Central - Sustainability Institute 
	2,000
	8,000

	INTO 
	1,750
	17,600

	Newcastle Business School (NUBS) 
	1,000
	9,241

	Biomedical Research Centre (TRB)
	1,000
	3,536

	Kensington/Park Terrace student residences 
	750
	7,535

	Cookson Administration Extension 
	100
	350

	TOTAL
	11,150
	78,150

	International Estate
	
	

	NUMed (Malaysia)
	1,500 
	14,076

	NUMI (Singapore)
	To be confirmed
	To be confirmed


Table 4: Buildings built or leased 2005/06 – 2020/21

To offset the increase identified above there are proposals to dispose of approximately 26,000m2 of space before 2020.  At the time of writing, the disposal of Claremont Place is the only agreed disposal. Often the space being disposed of will be relatively inefficient, but lightly serviced, and therefore of low carbon intensity.  Whereas new build space tends to be efficient but highly serviced and often more densely occupied.  A good example is the replacement of the Jones Marine building (low density occupation with radiators and natural ventilation) with the Baddiley-Clark building (mechanically ventilated and air conditioned medical research space). 
We are also developing a strategy for the redeployment of a substantial proportion of our residential estate and the University’s carbon reduction plans will be fully integrated into this strategy. We will aim to demolish all of our 1970/80s blocks at Henderson Hall (350 rooms) and Richardson road (924 rooms, 1972 build), end a lease for 236 rooms in Leazes Parade in 2019 (converted old accommodation), dispose of North Terrace (37 rooms) and replace with new build.
Some disposals from the academic estate have transferred to the residential estate, or to (our joint venture) INTO, which does not result in a decrease in emissions for the University as a whole. 
A strategy for attracting third party occupants and for disposing of surplus space is being developed.  A methodology for calculating emissions to/from third parties, which is acceptable to all interested parties including HEFCE, needs be developed and agreed across the sector. 

Savings from disposal of space cannot be calculated until this strategy has been developed, and buildings identified.
6.8 Refurbishment 

Often, the most cost effective time to implement carbon reduction measures (e.g. insulating the building fabric, replacing the windows and upgrading the lighting) is during refurbishment.  In order to achieve our target we need to ensure that we take advantage of these opportunities in our refurbishment projects between now and 2020.  

We are currently evaluating requirements for improving thermal envelope of buildings (windows, walls roofs etc.), but this will not be done for energy/carbon reasons alone and costs in this area will be substantial (and extend longer than the 10 year period considered in this CMP).  In part, these costs can be met by Salix, the LTM budget, and by the project budget itself - subject to the business case to FMBSG.  
However the current level of funding for major refurbishments is often not sufficient to allow for measures with good lifecycle savings to be incorporated.  For future projects, it will be necessary to reprioritise spend to address the carbon reduction agenda.  When planning projects, sufficient allowance must be made to ensure that opportunities are taken to install measures with good life cycle savings.  It is estimated that in refurbishment projects through to 2020 this will lead to additional costs against a ‘business as usual’ scenario of at least £5m.
For example, when planning projects consideration must be given to measures such as window replacement, which may have a relatively long payback period, but have a significant impact on occupant perceptions (of comfort, aesthetics etc.).  In developing this CMP we have estimated that bringing windows across the academic estate up to Part L standards would cost in excess of £40m at today’s prices.  

Total cost over ten years: Many costs will be met within Salix, maintenance and refurbishment project costs - plus an estimated additional £5m to be sought via project business cases to address building fabric improvements with payback periods of greater than 5 years.
Annual carbon reduction: To be confirmed (subject to the mix of measures funded).
Simple payback time: Assumed at 10 years (but may be longer subject to the mix of measures funded).
6.9 Fuel Switching 

We have a number of residences which are heated electrically including Hodgkin, Gurney, Fife on Windsor Terrace, St Mary’s Hall in Fenham and Bowsden Court in Gosforth.  Electric heating is expensive, environmentally damaging and difficult to control.  Wherever possible we aim to replace these systems to a gas fired, ‘wet’ heating system.  Reliable cost estimates to achieve these works, which are very disruptive due to the need to install pipework, have not yet been obtained.  Proposals will be detailed in our next CMP published in 2012.

If the installation of efficient ‘wet’ systems cannot be achieved due to operational or infrastructure issues, or due to prohibitive costs, proposals to improve existing electrical systems including occupancy controls will be developed. 
Total cost over ten years: To be confirmed.
Annual carbon reduction: To be confirmed (current estimates are 750tCO2).
Simple payback time: Estimated to be approximately 15 years.
6.10 Monitoring and Targeting 
In 2009/10 new electricity sub meters were installed to all buildings on the central campus.  Baseline data from these meters is being used to identify wastage e.g. equipment left on unnecessarily out of hours, and in assessing the success of installed energy saving measures.  The meters also provide data to allow the calculation of Display Energy Certificates.
In order to ensure data analysis is effective and time efficient (e.g. exception reporting with auto emailing of results to interested parties), this year we will link all sub metering systems to our central Monitoring and Targeting database (TEAM Sigma ).

In future, individual buildings may need more sub metering for us to understand the contribution of end uses within buildings (e.g. lighting, heating, ventilation and plug loads from equipment).  We are currently investigating options for trialling such a system in the Devonshire building.

There will be no direct energy savings per se from these measures, however they form an integral part of an effective energy management system, and will assist in delivering savings from other energy efficiency measures including behavioural change.
Non staff costs over ten years: £100k (an annual metering budget of £10k per year).
6.11 Voltage Reduction 

Voltages measured at many points on the University’s electrical distribution network are higher than those required for modern equipment. Voltage reduction technology potentially reduces energy consumption without affecting performance, as some equipment will draw less power when voltages are reduced.  

Where energy efficient systems (e.g. high frequency fluorescent lighting and variable speed drives on motors) have been installed, savings may not be significant enough to justify investment, as savings from reducing voltages are lower. Careful evaluation of the impact of the phasing of energy efficiency works on the savings available from voltage reduction will be required. Any potential impacts on research activity must also be understood. Some Russell Group universities plan to invest heavily in this area and we will be following their results via the Carbon Intensive Research Universities & Colleges Group.

Total cost over ten years: £1.5m – business case to FMBSG subject to completion of a feasibility study, analysis of evidence from other HEI’s, and more detailed costings.
Annual carbon reduction: 2,000tCO2 

Simple payback time: 5 years 

6.12 University-owned vehicles 

University-owned transport accounts for less than 1% of our Scope 1 & 2 carbon emissions.  To date, the following actions have been undertaken:
1.12.1 A 2005/06 baseline for emissions from owned vehicles has been established.
1.12.2 Procedures and systems have been put in place for capturing emissions data in an ongoing way.
The following actions are currently envisaged over the course of the next ten years:
1.12.3 We are participating in a regional electric vehicles trial.  Two charging points have been installed on campus and we will operate a least one vehicle under this trial.

1.12.4 All procurement of new vehicles to be carried out by Purchasing Services with emission performance standards a deciding factor.
1.12.5 We will explore the opportunity to establish a (low emission) car pool – perhaps in partnership with Northumbria University and/or Newcastle City Council.
1.12.6 We expect the owned fleet to remain at its existing size and for efficiency to increase as vehicles are replaced, leading to a 10% reduction in CO2 from this source by 2020. 

Total cost over ten years: Embedded within current projects.
Annual carbon reduction: 40tCO2 
6.13 Renewable Energy 

Our approach to existing carbon emissions is sequential with our efforts to reduce carbon emission to 2020 primarily focussed on reducing energy demand.   Where opportunities to reduce demand have been fully exploited, energy generation from renewable energy sources will be the next step to reducing emissions further.  

Even with recent government incentives such as Feed-In Tariffs and the Renewable Heat Incentive, payback periods for renewable energy projects are usually in excess of 10 years, and in the existing estate our funds are therefore generally better spent on projects with shorter payback projects and greater carbon benefits.  To achieve sustainable new buildings we have incorporated renewable technologies into a number of existing and planned developments including:
1.13.1 19kW Photovoltaic array on the Devonshire Building.
1.13.2 The School of Agriculture have installed an anaerobic digester at Cockle Park Farm, and proposals for utilising the biogas from the plant (e.g. in a CHP plant) are being developed. 

1.13.3 Solar water heating and micro CHP will be incorporated into Park Terrace student residences.

1.13.4 A photovoltaic array will be installed at the Translational Research Building at the Campus for Aging and Vitality.   
There is also a strong case for investment in renewables at Science Central, where we aim to achieve exemplary sustainability standards.  Current proposals for Science Central include:

1.13.5 An Energy-Centre recovering heat from a deep geothermal borehole. The Science City Partnership (consisting of Newcastle University, Newcastle City Council and One North East) has committed £500k to this project and a £400k capital grant has been secured from the Department for Energy and Climate Change (DECC).  Work has started on site.
1.13.6 That the Energy Centre serves buildings on the site by integrating the borehole heat with biomass boilers.  The potential for expanding the role of the energy centre to provide heat to surrounding users is being examined with the City Council and developer.  

1.13.7 We aim to increase the opportunities for integrating academic research with estate operations - the borehole and anaerobic digester projects are example of such opportunities. 
We will continue to explore opportunities to increase the variety of renewable technologies e.g. wind energy, utilised on the estate.
Annual carbon reduction: To be confirmed 

Simple payback time: 10 years + 
7.0 Scope 3 Emissions: 
Scope 3 emissions are those indirect emissions that occur as a consequence of the activities of our organisation, but which are not owned or controlled by us.  Generally speaking, calculating scope 3 emissions is more complex than for scope 1 and 2 and methodologies are less robust. 
Our current scope 3 baseline includes the following emissions sources:

	Source
	Baseline year
	tCO2e

	Staff mileage
	2005/06
	  238

	Water consumption
	2005/06
	  187

	Waste disposal to landfill
	2005/06
	  545

	Procurement of non-recycled office paper
	2005/06
	  594

	
	
	

	Staff Air Travel 
	2009/10
	3,326

	Staff Rail Travel
	2009/10
	   316

	Staff hire car travel 
	2009/10
	     62

	
	
	

	International Student Travel 
	2009/10
	                    15,366

	UK Student Travel
	2009/10
	    614

	TOTAL
	
	                    21,248


Table 5:  Estimated Scope 3 emissions for a range of sources
We recognise that many scope 3 emissions, particularly those arising from procurement of goods and services are not yet captured.  We will establish a comprehensive scope 3 baseline, including emissions from procurement, by April 2012 and set a reduction target for scope 3 emissions within the same timeframe.
7.1 Procurement 
To enable us to quantify carbon emissions from procurement, a close working relationship between Purchasing Services and the Sustainability Team must be developed to ensure a common goal and agreed objectives. Together we will identify knowledge gaps and source training where necessary. We will establish a comprehensive baseline and reduction target for emissions from procurement by April 2012.
Current position:

1.1.1 The University Sustainability Strategy has a target to develop a Sustainable Procurement Strategy and action plan.
1.1.2 Under the existing Sustainable Purchasing Policy, Purchasing Services have developed guidance on procuring vehicles, furniture, toner and recycled paper. 

1.1.3 The P2P process will allow improved options for encouraging low carbon procurement (e.g. by restricting the ability to buy non recycled paper)

1.1.4 A review of SAP’s ability to provide the necessary carbon monitoring capabilities for staff business travel is being undertaken.
1.1.5 Training for staff/ EC network in sustainable procurement decision making to be developed.

1.1.6 Further sustainability criteria to be added to university tendering process.
7.2 Transport  

The University has recently undertaken an analysis of staff business travel and the resulting carbon emissions. The estimated 2009/10 footprint for air travel is 3,326 tCO2; 316 tCO2 for rail travel; and 62 tCO2 for car travel (derived from hired and university-borrowed vehicles). Currently there is not sufficient data to establish a footprint for boat, bus or taxi journeys.

We aim to improve data quality significantly over the next 2 years as the current methodology involves extrapolating financial data where carbon data was not available. To gain a more robust dataset, we plan to improve the functionality of our expenses systems so that they include the necessary fields to calculate and capture the carbon emissions of each journey processed. 
The alterations in expenses systems will be complimented by a staff engagement campaign to raise awareness of the low-carbon agenda and to promote sensible decision-making when procuring travel. Further carbon reduction strategies include; providing a more robust sustainable travel policy, the trialling of electric vehicles, promotion of car clubs and incentivising train travel (instead of air). Advances in technology will also assist in carbon reduction including; 
· ISS will investigate options to increase the use of video conferencing.

· Replacement of fleet vehicles with more fuel efficient models.
Data for staff and student commuting is collected via the Travel Survey, which is carried out as part of the bi-annual review of our Travel Plan. In relation to staff commuting, we have achieved a significant modal shift with a reduction in ‘car drivers’ from 40% in 2004 to 22% in 2010. This has been achieved by implementing a range of measures including reducing car parking spaces, increasing parking costs while improving flexibility (pay and display), improving cycle facilities (secure cycle parking, showers etc.) and a staff discounted travel scheme. The reduction we have achieved already exceeds our 2011 target. 
Over the next two years we aim to quantify the carbon emissions resulting from both staff and student commuting to the University. As part of our reduction strategy we will be; encouraging car-sharing, further incentivising public transport and increasing cycling infrastructure.
As our Student Travel Survey only covers local commuting, and we have over 2000 international students, we thought it prudent to analyse student travel between Newcastle and home cities/countries. 15,980tCO2 were produced in 2009/10; 614tCO2 from UK students and 15,366tCO2 from non-UK students. These figures are only estimates due to assumptions in travel mode and journey frequency.  When analysing international students, distance was calculated using country of origin rather than city adding further ambiguity. However, the data quality can be improved by providing a more comprehensive student travel survey.  
7.3 Waste 

In our 2008 CMP we estimated 2005/06 emissions from disposing of waste to landfill at 545 tonnes. We have significantly reduced the tonnage of waste disposed of to landfill, by improving recycling, including composting food waste on campus, and by sending waste for alternative treatment (e.g. energy from waste).  Under our new waste contract, more waste including that from skips, is recycled by the contractor. 
In 2011 we have improved waste management systems to such an extent that we are now achieving a recycling rate of approximately 90%.
7.4 Water 

There are small Scope 3 emissions due to our use of water. We estimate these to be in the region of 200 tCO2 a year, further savings by will be achieved through improving water efficiency (e.g. by installing low-flow taps and showers), generally as part of wider refurbishment activity. 
7.5 Fugitive Emissions 

This covers emissions including those arising from leaks of refrigerant gases from cooling systems, and also from the digestive processes of our sheep, pig and cattle herds.  We aim to establish a comprehensive data collection system for the former, and have yet to consider actions relating to the latter. 
8.0 Conclusion
We have established that scope 1 and 2 carbon emissions in 2005/06 amount to 46,716tCO2.  Scope 3 emissions for an incomplete set of sources are currently estimated at 21,248tCO2.
We have committed to achieving an absolute reduction in scope 1 and 2 carbon emissions by 2020 against a 2005/06 baseline.  We aspire to meet a 43% reduction by 2020.  This will require decarbonisation of the electricity supply (a government responsibility) and identification of a range of further carbon reduction measures which will be reported on in future CMP’s (updates will be published annually). We will establish a comprehensive scope 3 baseline, including emissions from procurement and staff and student travel, by April 2012 and set a reduction target for scope 3 emissions within the same timeframe.

The carbon reduction programme we propose is not yet fully costed.  We estimate that the minimum cost of measures to achieve an absolute reduction in emissions is in excess of £10m over ten years.  As currently envisaged this is projected to deliver carbon savings estimated at 12,000 tonnes per annum by 2020.  At current prices, energy savings from the identified measures are equivalent to annual savings of over £1m on electricity and £500k on gas by 2020.

Matt Dunlop
Energy Manager, Estate Support Service

February 2011
� HEFCE – January 2010/01a (updated September 2010), section 23. Available at � HYPERLINK "http://www.hefce.ac.uk/pubs/hefce/2010/10_01/" �http://www.hefce.ac.uk/pubs/hefce/2010/10_01/�


� Scope 1 emissions are direct emissions from boilers and owned transport, scope 2 relates to indirect emissions from the generation of purchased electricity, heat or steam. Scope 3 emissions are those indirect emissions that occur as a consequence of the activities of our organisation, but which are not owned or controlled by us e.g. emissions from staff and student commuting. 


� The Committee on Climate Change have recommended that Government ensure a carbon intensity some 40% lower than current levels by 2020.  To achieve this target, billions of pounds of investment is required in renewable energy and new gas-fired power stations (replacing high-carbon, coal-fired plants) by 2020, with increasing investment in nuclear power and carbon capture and storage also required before 2020 to meet longer term targets.  If government achieves the 2020 decarbonisation target, our total Scope 1 and 2 emissions will be approximately 20% lower than the level of possible reductions we have quantified to date.  See:


The Fourth Carbon Budget – Reducing emission through the 2020’s, Chapter 6, Power sector decarbonisation to 2030. Page 245.  December 2010. Available at  � HYPERLINK "http://downloads.theccc.org.uk.s3.amazonaws.com/4th%20Budget/4th-Budget_Chapter6.pdf" �http://downloads.theccc.org.uk.s3.amazonaws.com/4th%20Budget/4th-Budget_Chapter6.pdf� 


� Carbon baselines for individual Higher Education Institutions in England, Report to HEFCE by SQW, August 2010.  Available at � HYPERLINK "http://www.hefce.ac.uk/pubs/rdreports/2010/rd14_10/" �http://www.hefce.ac.uk/pubs/rdreports/2010/rd14_10/�


� See the ‘Strategy and Policy’ pages available at � HYPERLINK "http://www.ncl.ac.uk/saveit" �http://www.ncl.ac.uk/saveit�
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