	Cover Sheet for Proposals

(All sections must be completed)
	[image: image6.png]DOMI | MINA

NVS | TIO
ILLV | MEA




 Capital Programme


	Name of Capital Programme: 
	Institutional Exemplars Initiative

	
	

	Name of Lead Institution:
	University of Oxford

	Name of Proposed Project:
	Low Carbon ICT

	Name(s) of Project Partner(s):
	None



	Full Contact Details for Primary Contact:

Name: Howard Noble

Position: Client Relations Manager (Oxford University Computing Services)

Email: howard.noble@oucs.ox.ac.uk 

Address: 13 Banbury Rd, Oxford, OX2 6NN

Tel: 01865 273211

Fax: 01865 273275

	Length of Project:
	18 months

	Project Start Date:
	1/10/2007
	Project End Date:
	31/3/2009

	
	

	Total Funding Requested from JISC:
	£186,126

	Funding Broken Down over Financial Years (Mar–Apr):

	Apr07 – Mar08
	Apr08 – Mar09

	£56,515
	£129,611

	
	

	Total Institutional Contributions:
	£79,768

	Outline Project Description: 

The Low Carbon ICT project will reduce the University of Oxford’s carbon footprint that results from the operation of its ICT infrastructure. It is likely to reduce annual power use by a minimum of 2GWh, result in an annual saving in power costs of c. £200k, and save the production of over 1100 tonnes of carbon dioxide each year.

Facilities will be created and rolled out which enable end-users, research projects, and system administrators to turn computers off when not needed, and automatically back on when they are required Virtualisation services will be developed to reduce the total number of CPUs necessary to run the University services, thereby not only saving the power to run and cool them, but also reducing the carbon footprint by requiring fewer physical machines to be purchased.

This project will monitor, evaluate and disseminate findings about the implementation of the new technologies that will significantly reduce the environmental impact of Oxford’s ICT infrastructure. It will report directly into the University’s Environmental Panel, promote the approach taken to ensure widespread take-up, host two conferences and develop training materials.
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Appropriateness and Fit to Programme Objectives and Overall Value to the JISC Community

The University of Oxford has established an Environment Panel that advises the University on the environmental implications of policies and activities; and encourages the proper consideration of environmental factors in the University’s decision-making processes. Amongst other matters the Panel advises on the reduction of energy consumption within the University. The ICT Strategic Plan, recently approved by the University for implementation, states that the new ICT governance structure must operate in conjunction with other strategic planning processes within the University, including those relating to environmental impact analysis and energy conservation. The purpose of this project is to provide a practical exemplar of how an institution can implement both the policies and the technologies to conserve energy used by desktop and server hardware with the minimum of disruption to users and system administrators alike.

This project will address this area of institutional concern through implementing, monitoring and promoting the use of network management facilities that allow a range of users to minimise the environmental effects of desktop and server machines. Specifically the project will develop tools to enable:

· End-users to switch off their desktop machines whenever they are not in use (e.g. at the end of the working day and weekends, when working on other sites e.g. in laboratories and at conferences, and when on holiday) but still are able to switch their machines back on remotely when required

· System administrators to be able to switch clusters of machines on and off depending on the policy in place for energy saving in their department and requirements to update system software on desktop machines

· System administrators to minimise their need to purchase new server machines 

· Research project teams that need to undertake computationally intensive research to minimise their use of desktop and server machines

The project will implement site-wide Wake on LAN (WoL)
 management facilities to allow individual and clusters of desktop machines to be switched on and off remotely. These facilities will allow the University to reduce the amount of energy consumed by desktop machines when they are not in use. It will also reduce the energy consumed by projects operating computationally intensive research because these projects will:

· Be able to make more use of desktop machines which will reduce the number of dedicated machines these projects procure, so reducing the environmental effects associated with manufacturing and transport of these machines

· Reduce the use of dedicated server machines that need to be housed in air conditioned machine rooms that consume very large amounts of energy

The University has recently released a virtualization service
, 
 that enables system administrators to consolidate their existing servers onto centrally managed machines. The project will monitor and analyze the take-up of this service and measure the effectiveness of this approach in the reducing the environmental impact of the organization’s ICT provision. The benefits of this approach are gained through minimizing procurement volumes, which reduces the environmental impact caused by the manufacturing and transport of new server machines.

It is important to take a holistic approach to develop an environmentally sustainable ICT strategy because savings in one area can have a negative effect in another. For example poorly designed energy saving measures could compromise security through interrupting essential software updates. It is also important that the core strategic goals of the University are not unduly impacted, namely to conduct research and teaching. This project will bring together technical, research, communications and training skills from across the University to ensure this necessary broad perspective is adopted. The project will: 

· Release open source code that allows other organisations to implement site-wide wake-on-LAN facilities

· Produce documentation that describes key aspects of the project story including data from the monitoring and analysis procedure, the communication strategy and the training materials.

The objective of this project is develop services that reduces the environmental impact of the University of Oxford, so provide a relevant case study and forum for other organisations to adopt similar strategic goals as easily as possible. 

1.1 Value to the JISC community:

· The project will report on the value of rolling out two technologies (WoL and virtualisation) in reducing the environmental effects within a large and complex educational organisational organisation.

· The project will produce a case study that will inform other organisations on how to develop their infrastructure to minimise the effects of their ICT provision on the environment.

· The project will support the environmental objectives being drawn up by HEFCE
.

· The project will release open source code that can be used by other organisation to provide WoL management facilities.

· The project will produce integration guides that describe implementations between the WoL service and a range of network management solutions.

· The project will produce detailed documentation relating to the communication, training and monitoring procedures adopted at the University.

· The project will host two one-day conferences that raise awareness of the general issues and promote discussion between the many stakeholders.

2 Quality of Proposal and Robustness of Work plan

2.1 Technology

2.1.1 Wake on LAN

The most effective way to conserve energy consumed by computer hardware is to switch machines off. However, there are services that require access to the resources throughout periods when the system may be powered off through inactivity. These can include maintenance and backup as well as more specialised requirements, such as integration with the campus grid computing service.

The project will develop and deploy a wake on LAN (WoL) service that can be used to switch computers on and off centrally and at nodes across the devolved University infrastructure e.g. within colleges and departments. To build this infrastructure the project will:

· Develop a locally hosted service that can be invoked by a network sub-domain located master system when there is either no load locally or no remote work that can be done by the system.

· Build this service in such a way that it will interoperate with as wide a range of hardware and operating systems as possible e.g. Windows XP, Vista and various versions of Linux.

· Ensure the service interfaces with as wide a range of management solutions as possible (e.g. Alteris) so that remote invocation of system updates is as minimally affected as possible as well as services necessary for system backup (e.g. Tivoli Storage Manager).

· Build proxy facilities that allow WoL broadcast messages to relay across subnets within the University infrastructure

· Interface the WoL service with the Condor system such that remote systems can be used to run work that has been submitted into the university campus grid system. This will allow for minimization of computer purchasing through efficient usage of machines already purchased across the site.

It is important that the client that is installed onto the remote systems will be integrated with the three use cases where system would need to be remotely woken up (Computational load, remote systems backup and systems updating) as well as remote user access. It is important that the client knows that there should be no contention between theses cases, for example a system shouldn't try to run a job on a system which is being backed up or updated. To ensure this the local state of a machine will be recorded in a central database that is updated by the departmental proxy.
2.1.2 Virtualisation

The University Computing Services recently released a virtualisation service to all colleges and departments. The service enables system administrators to move processes running on local server machines to central machines managed with VMware. The project will monitor and analyse (see next section) the take up of this service and gather data that represents the actual environmental performance achievements gained by the adoption of this approach.

2.2 Evaluation

The success of the project will be measured by the amount of energy we save as a result of rolling out WoL management facilities and the use of the current virtualisation service. As mentioned in the introduction, sustainability is a complex topic and we must adopt a broad analysis to ensure the long-term effects of this development are beneficial to the environment. To achieve this, the project will draw on the significant expertise of the Oxford University Centre for the Environment
 whose research staff will develop a methodology for measuring the impact of the service in the most reliable way possible.

Headline figures exist for potential savings, both in financial and environmental terms. Initial estimates suggest that annually, the application of power management would save the university £32.02 per computer and reduce CO2 emissions by 162kg. Applied to the university’s stock of non-power-management enabled computers (estimated at 7,000), this would result in annual savings of £209,000 and reduce CO2 emissions by 1621 tonnes. Applied to the UK’s HE sector as a whole, the savings potential could have a significant positive impact on the UK’s greenhouse gas reduction targets, (please see appendices for more details).

To confirm the extent of the savings would require monitoring. A very high proportion of the university and college’s buildings have half-hourly electrical metering. This data is logged. At present, there is a tendency toward a relatively high base load, with moderate daytime peaks. This is indicative of a building with its computers on 24 hours a day. The example log below shows the current demand pattern compared with the lower demand pattern that might be expected were the computers to be switched off overnight. The overall electrical savings could be up to 20% in this case as the computers in the building in question are permanently on. (Please see figure 1 below).
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Figure 1 – Dyson Perrins Electricity Demand – summer and weekdays

Monitoring and analysis would make use of the logging equipment to provide consumption data for both scenarios:

· Business-as-usual, i.e. prior to implementation of the proposed measures

· After implementation of the proposed measures.

Environmental performance will also be improved when the University can manage its operations through purchasing less equipment. This is one of the major advantages of virtualization (but also improved use of spare capacity throughout the desktop network) and we will monitor procurement practice with units throughout the university to measure the corresponding reductions on the environment due to manufacturing and transport.

Owing to large sample size – the high number of buildings being monitored – a high degree of accuracy can be expected in the data interpolation (additional factors such as changes in occupancy rates and seasonal variations would be readily identified and accounted for).

2.3 Deliverables

The Low Carbon ICT project will deliver the following outputs to the JISC community:

· Wiki and Blog documenting the decision-making, implementation and communications processes.

· Documentation, reports and data relating to monitoring and analysis.

· Communications strategy.

· Two high-profile one-day conferences in the second year of the project;

· Training and classroom materials.

· Fully documented open source software for wake-on-LAN facility for end-user desktops and cluster management servers.

Here we describe the project in more detail to outline how we will achieve these objectives.
2.4 Project planning

2.4.1 Gantt chart and task outline

(Here we provide a brief overview of the tasks and schedule the project will work to. Please note this plan will be given much more detail at the next stage).
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ID 1 – Set up project tools, prepare for and manage first project meeting

Resources: Wiki, Blog, mailing list, project management, SVN and bug/ feature tracking software, full project team with invited guest domain experts and meeting room.

Deliverable(s): Wiki pages describing how project tools will be used to support effective communication during the project.

ID 2 - Build and roll out WoL service

Resources: Lead developer, system administrators throughout university, development tools including dev studio 2007.

Deliverable(s): End-user wake-on-LAN registration facility, cluster management facility, implementation guide and open source software component, demonstrable integrations working with range of management solutions around the University.

ID 3 – Prepare for and administer first one-day conference

Resources: conference building, booking software, administrator, EAUC Director support, JISC dissemination support, speakers from industry and academia

Deliverable(s): one-day conference in Oxford

ID 4 – Prepare for and manage mid-project review meeting

Resources: Project manager and key staff with review board.

Deliverable(s): Meeting report.

ID 5 - Design and carry out monitoring and analysis procedures

Resources: OUCE project staff, monitoring equipment

Deliverable(s): Monitoring and analysis strategy document, monitoring data, analysis reports.

ID 6 - Create and implement communication strategy

Resources: Oxford Environment team staff

Deliverable(s): Communication strategy document and materials

ID 7 - Create online and classroom-based taught material

Resources: ITLP project staff, classroom, web authoring expertise

Deliverable(s): Online and classroom materials for teachers and learners

ID 8 – Prepare for and administer second one-day conference

Resources: conference building, booking software, administrator, EAUC Director support, JISC dissemination support, speakers from industry and academia

Deliverable(s): One-day conference in Oxford

ID 9 - Prepare for and manage final project review meeting

Resources: Project manager and key staff with review board.

Deliverable(s): Meeting report.

Budget

The budget has been removed to protect the confidentiality of the personnel involved (their salary information).

2.4.2 Risks

	Risk
	Probability

(1-5)
	Severity

(1-5)
	Score (P x S)
	Action to prevent/ manage risk

	Lack of support from server administrators for virtualisation
	3
	4
	12
	The project intends to monitor the actual savings gained through take-up of the virtualisation service. This is dependent on a significant number of server administrators willing to adopt virtualisation. The risk will be mitigated through raising awareness about the benefits of virtualisation (VMware) and the dissemination of relevant case studies etc.

	Lack of engagement by institutional senior management
	3
	3
	9
	Oxford has a complex organisational structure where centralised change can be challenging. However, the project is supported by the heads of the participating departments and will benefit from the new ICT governance structure at Oxford (in place for 2007/08).

	Unforeseen difficulties with technical integration tasks.
	2
	3
	6
	There is a significant amount of integration work to develop the wake-on-LAN service available throughout the University. The project will need to plan all collaboration well in advance and maintain clear communication with all integration partners so that technical issues can be dealt with as early as possible.

	Difficulties in engaging end-user take-up of wake-on-LAN service
	2
	2
	4
	To be successful the project requires uptake by a critical mass of end-users, especially those who have administrative control over their desktop machines. The project will ensure a clear communications strategy that includes encouraging users to make the link between this project and the climate change agenda. Much of this risk is also likely to be mitigated by a clear explanation of the technological capabilities.


2.4.3 Stakeholder analysis

	Stakeholder
	Interest / stake

(1-5)
	Importance

(1-5)

	Oxford Environmental Management Team (meet strategic objectives)
	5
	5

	OUCE department (meet strategic objectives)
	5
	5

	ICT Team (deploying desktops to largest user base)
	4
	4

	OUCS (service provider)
	5
	4

	Hardware and software vendors
	4
	3

	JISC (representing HEFCE strategic goals)
	4
	4

	Heads of departments and colleges (reduce costs)
	3
	5

	Users of desktop machines (management of machines)
	3
	4

	Broader JISC community (HEIs)
	3
	4

	Research community (increasing facilities)
	3
	3

	UK Government (to meet national carbon emission targets)
	1
	1


2.4.4 IPR Statement

Under the two universities’ policies on intellectual property (IP), all rights in IP created by their employees in the course of their employment will generally belong automatically to the university, except that the universities do not normally assert any claim to the ownership of copyright in scholarly materials. Results from this project will therefore be owned in the first instance by the universities as the employing institutions. The universities seek to maximise the commercial potential of its IP through their wholly-owned technology transfer companies. The project will put in place a partnership agreement which makes explicit where IP is to be held solely or jointly. In accordance with the desires of the e-Infrastructure Programme it is proposed to release project deliverables under either a Creative Commons licence or, in the case of software, under an OSI-approved open source software license to maximise the benefit for the wider community.

3 Engagement with the Community

The project's communications strategy has two aspects: promotion and training within Oxford University and dissemination of project outcomes and deliverables to the wider JISC community. This aspect of the project will be the result of collaboration between the University’s Environmental Team and the IT Learning Programme staff
. Together these groups will create both classroom-based and online training material that explains the service to both the technical staff and to heads of departments and colleges. 

This aspect of the project will disseminate measurements gained from the monitoring and analysis activities to operations managers, research projects, system administrators and end users to increase awareness of the environmental effects of using desktop and server machines. For example the project will be able to describe the costs of switching on a cluster of desktop computers for a defined period of time to both research projects and operational managers. The same principle would apply to decisions about whether to buy new server equipment versus using the central virtualisation service.

The project will also host two one-day conferences at Oxford to bring together stakeholders and experts. The project will work with the Environmental Association of Universities and Colleges
 to design and promote these events. We will also work with other organisations that are taking a lead in the area of Green IT such as Computing Magazine
. 

The project will be publicised throughout the University both formally and informally. It will be represented at the Environment Panel, the Building & Estates Sub-Committee, and the Planning & Resources Allocation Committee, to demonstrate to University senior managers, the benefits from an environmental and cost saving point of view. The project would also be publicised in the University’s publications: Blueprint, Oxford Magazine, the Saïd Business School magazine, and EcoFinance (e-bulletin sent to University staff to highlight environmentally-friendly cost saving initiatives in the University), as well as student publications such as Cherwell, and Oxford Forum. The project is likely to also attract attention from the national newsrooms.
4 Previous Experience of the Project Team

4.1 Steering Group

The project will be establish a Steering Group comprising senior managers from the participating departments; a nominated representative from EUAC; a JISC programme manager; a representative from industry; a representative from DEFRA or another appropriate government department; and 2-3 representatives from HEIs in the process of deploying similar technologies or willing to be early adopters.

4.2 Project staff

Howard Noble (Principal Investigator) supports projects in designing and building interoperability between ICT systems. He is a regular contributor to national research efforts having managed and contributed to the following projects: Eduserv Modelling4All, JISC BID, JISC ASK, JISC River, JISC TIP; JISC MDC; JISC DiVLE Technical Review and JISC OLIVE. Howard is the Client Relations Manager within the Computing Services responsible for gathering and analyzing academic requirements effecting ICT services. Howard gained MSc (Genetics) from Manchester University (1997) and MSc. in Cognitive Science from Sussex University (2001) and worked for a CRM consultancy called Extraprise (2000-2001) and IBM Global Services (1997-2000).
Dr. David Wallom (Project Manager) is the Technical Manager of the Oxford e-Research Centre. In his present role he is expected to engage the wider community within the university with e-Science tools and technologies and especially with the e-Infrastructure within the university including Campus grid, virtual research environments and the institutional repository. He has advised the ShibGrid
 project on usage models within campus grids. He has a degree in Applied Physics from Coventry University with a year in industry and a PhD in Experimental Particle Physics from the University of Bristol. He is also currently chair of the UK e-Science Engineering Task Force and co-chair of the Open Grid Forum Production Grid Services Research Group.
Daniel Curtis (Evaluation Lead) is currently working at the Environmental Change Institute on the Building Market Transformation Programme
, where he draws on his expertise on integrating energy efficiency and ‘renewables’ for reducing the carbon footprint of buildings. He has worked in several countries on a range of projects with many organizations, including the Centre for Alternative Technology in Wales, and the International Energy Agency in Paris. Daniel’s background is in energy conservation, especially in the fields of efficiency and renewable energy technologies.
Systems integrator (To Be Appointed) will work with the lead developer to ensure interoperability between the WoL service and network management solutions throughout the University. The systems integrator will work with the lead developer and system administrators throughout the University to support the roll out of the service.

Kang Tang (Lead Developer) is the senior developer on the OptIPuter project that is run between the OeRC, Oxford Materials Science and UCSD. Previous to this he was the developer on the ShibGrid project contributing significantly to the portal capacity on that project. He has a Masters in Distributed Computing from UCL.
4.3 Associated staff

Grazyna Cooper (Training Lead) is as the Head of the IT Learning Programme (ITLP) at Oxford University Computing Services (OUCS) responsible for the direction and focus of the ITLP team in the delivery of IT teaching and training to the University. In particular, Grazyna fosters collaboration with the other areas of the University that need to deliver IT skills to their students and staff. Before her present post Grazyna worked for many years in the field of humanities computing at OUCS and was responsible for the development of the Computer Based Research Skills Workshops aimed at humanities graduates at Oxford University.

Dr Michael Fraser (Senior Manager) is currently Head of the Research Technologies Service and a member of the Senior Managers Group at Oxford University Computing Services. He is also an Associate Director of the Oxford e-research Centre. Michael is principal investigator or director of a number of JISC-funded activities including, the e-Infrastructure Use Cases and Service Usage Models project, Intute Arts and Humanities, OSS Watch open source software advisory service, and a co-investigator on the VRE for the Study of Documents and Manuscripts Project. He is also the project sponsor for Oxford's deployment of the Shibboleth infrastructure. During 2005-2007 he was technical secretary for the University's ICT Strategy Programme and is currently secretary to the newly-formed Digital Repositories Steering Group. From 1 August 2007 Michael will be head of Systems and Storage, a newly created group within OUCS, with responsibility for a variety of University enterprise systems including, email, access management, backup and file storage.
Oliver Gorwits (Technical Advisory) is a Senior Network Development Officer for the University of Oxford. He has broad experience of heterogeneous networking environments, in particular the challenges of delivering services that span multiple management and technical domains, yet which appear seamless and coherent to the end-user.

Kate Aydin (Communications Lead) is the University Sustainable Development & Waste Management Officer, with 6 years experience in sustainable development including waste reduction, energy and water conservation, sustainable building and construction, biodiversity enhancement in the built environment, sustainable procurement, environmental management systems, behavioural change, communications and development within large institutions.

5 Appendices

5.1 FOI Withheld Information Form
We would like JISC to consider withholding the following sections or paragraphs from disclosure, should the contents of this proposal be requested under the Freedom of Information Act, or if we are successful in our bid for funding and our project proposal is made available on JISC’s website.

We acknowledge that the FOI Withheld Information Form is of indicative value only and that JISC may nevertheless be obliged to disclose this information in accordance with the requirements of the Act. We acknowledge that the final decision on disclosure rests with JISC.

	Section / Paragraph No.
	Relevant exemption from disclosure under FOI
	Justification

	None
	None
	None


Please see http://www.ico.gov.uk for further information on the Freedom of Information Act and the exemptions to disclosure it contains.

5.2 Basis for estimates of potential CO2 and financial savings

5.2.1 Typical Energy Consumption of Desktop Boxes 

All data below are taken from the Market Transformation Programme (MTP
) and based on average 2007 figures for the UK non-domestic building stock of desktop boxes only (i.e. excluding monitors – since monitors at the university are assumed to be set to go into power saving mode after 20 minutes anyway). 

	On Idle Power Demand (W)
	78.14

	Sleep Power Demand (W)
	4.79

	Off Mode Power Demand (W)
	3.06


The difference between on idle and off-mode is 75W.

Average usage figures are given below:
	On Idle Time (hrs/day)
	9.01

	Sleep Time (hrs/day)
	0.53

	Off Mode Time (hrs/day)
	14.47


Combining the above values gives figures for annual average Unit Electrical (energy) Consumption (UEC):

	On Idle UEC (kWh)
	257.0

	Sleep UEC (kWh)
	0.93

	Off Mode UEC (kWh)
	16.16

	Total UEC (kWh)
	274.0


5.2.2 Energy Consumption of Desktop Boxes at Oxford University

· Assumption One: university desktop power demand figures are the same as the MTP average figures for the UK non-domestic sector.

· Assumption Two: university desktop usage figures are different to the average, with a minimum of 7,000 desktop boxes left always-on owing to lack of power-management.

Based on the above, the Total UEC of an always-on Oxford University desktop box is 684.5 kWh. This figure is 2.5 times higher than the UK non-domestic sector average of 274 kWh.

If the Total UEC of the always-on desktops at the university were reduced, through power management, to that of the UK non-domestic sector average, the savings would be 410.5 kWh per unit per year.

CO2 emissions

1 kWh of electricity currently results in 0.43kg of CO2 emissions in the UK. Despite the fact that the University and Colleges purchase “green electricity”, this is the factor that should be used for carbon accounting.

Electricity costs

The University and Colleges currently pay an average rate of 7.8 pence per kWh. Given the volatility of the electricity market, it is questionable whether this rate will be maintained in the future; over the two-year period Q4 2004 to Q4 2006, the price of electricity to non-domestic UK customers rose by over 50%.

The annual savings potentials per desktop unit therefore work out at:

· 176.5 kg of CO2

· £32.02 at today’s prices

Multiplying these figures by an estimated minimum of 7,000 desktop boxes around the University and Colleges to which such power savings could be applied gives the following total annual savings:

· 1236 tonnes of CO2

· £224,140

· 2.874 GWh

5.2.3 Beneficial Heating Gain

When the computers are switched on they are generating heat. Some of this heat will be beneficial, some detrimental (i.e. increasing the risk of need for air-conditioning). It has been estimated by the MTP that 58% of the heat produced by the desktop units under average usage patterns will be beneficial (i.e. will reduce the heating load). This figure is high. The reason it is high is that under average conditions, the computer usage coincides with the demand for heating. At the University this is much less the case – offices and computer rooms do not benefit much from overnight heating. Since our potential savings are based on having the computers switched off overnight, the beneficial heating gain during these hours will be significantly lower – perhaps 15%.

Taking the figure of 15%, this means that the heating systems at the university would have to provide an additional 0.431 GWh of heat. Assuming that heating is by gas, at an average boiler efficiency of around 80%, this will require 0.539 GWh of gas, resulting in 102 tonnes of CO2 (natural gas results in 0.19 kg of CO2 emissions per kWh – less than half that of electricity).

Taking into account beneficial heating gain gives adjusted annual savings totals of:

· 1236 – 102 = 1134 tonnes of CO2
· £224k - £11k  = £213,000 (assuming a gas price of 2 pence per kWh)

5.2.4 Uncertainties

Further research would be required to confirm:

· The number of desktop boxes in use at the university and colleges

· The average on-idle and off/sleep mode power consumption of the units

· The extent to which power management is or is not enabled in these units

· The willingness of IT departments and users to adopt power saving measures

· The likely future price of electricity

· The effects of beneficial and detrimental heating gain

· The length of time machines are used before they are replaced (importantly this is likely to be much longer than many organisations due to funding levels and this would mean a larger stock of less energy-efficient machines so resulting in increased environmental impact.

A stock model would be developed alongside a metering strategy to monitor and account for any future changes.

5.3 Espida scorecards

	Customer and External Stakeholder Perspective

The contribution that will be made to satisfying the needs and aspirations of a wide range of types 
of external stakeholder and thereby enhancing the reputation and standing of the University.



	
	Contribution to:
	Outcome
	Outcome Indicator
How will you know that it has happened?
	Category
	Likelihood
	+ / -
	Timescale
	Longevity

	C1
	Enrichment of local, national and international culture, the community, and a reflection of these within the University
	
	
	
	
	
	
	

	C2
	Recognition of, and confidence in the University’s brand and a reputation as being among the best Universities in the world
	Better standing within Universities Green League Table.
	University will have reduced CO2 emissions and have improved position within Green League Table
	Primary
	Probable
	+
	Long term
	Long-lived

	C3
	Strong customer satisfaction and high quality service delivery (students, parents, public, etc.)
	
	
	
	
	
	
	

	C4
	Academic attractiveness to potential students, staff, academic partners and funding agencies
	Be able to promote the University through leading performance within the domain of environmental performance.
	Feedback from incoming students and staff
	Secondary
	Likely
	+
	Long term
	Long-lived

	C5
	Commercial attractiveness to potential sponsors and collaborators
	Be able to conduct research at competitive prices through efficient management of energy costs.
	The costs of undertaking intensive computing research is reduced
	Primary
	Probable
	+
	Medium term
	Long-lived

	
	EVALUATORS’ SUMMARY
	


	Internal Business Process Perspective

The contribution that will be made to the way that the University does things and its 
capacity to change and/or expand to take advantage of new opportunities.



	
	Contribution to:
	Outcome
	Outcome Indicator
How will you know that it has happened?
	Category
	Likelihood
	+ / -
	Timescale
	Longevity

	P1
	Information accessibility and open communications with staff and customers 
	Better awareness throughout University of the environmental impact of ICT operations
	Through feedback from committee meetings, training courses and liaison officers at colleges and departments
	Primary
	Probably
	+
	Medium
	Long-lived

	P2
	Operational efficiency and productivity (within existing resources)
	Reduced energy bills and procurement costs
	The University will pay less to its existing green energy supplier
	Primary
	Probable
	+
	Long
	Long-lived

	P3
	Effectiveness of decision making and responsiveness of leadership
	Improved awareness of the impacts of ICT provision on the environment
	Feedback from operations managers throughout the University
	Secondary
	Probable
	+
	Long
	Long-lived

	P4
	Process potential and organisational flexibility to take advantage of future change
	
	
	
	
	
	
	

	P5
	Compliance with legislation and regulation
	
	
	
	
	
	
	

	
	EVALUATORS’ SUMMARY
	


	Innovation and Development Perspective

The contribution that will be made to the intellectual capital of the University and to a 
working environment in which the generation of new ideas is the norm for both individuals and groups.



	
	Contribution to:
	Outcome
	Outcome Indicator
How will you know that it has happened?
	Category
	Likelihood
	+ / -
	Timescale
	Longevity

	I1
	Intellectual capital of staff and the organisation through internal generation or external procurement
	
	
	
	
	
	
	

	I2
	Motivation, fulfilment and satisfaction of staff and development of a climate of continuous improvement
	Improved satisfaction of staff that are concerned about the University’s contribution to climate change.
	Feedback from courses committees.
	Secondary
	Probably
	+
	Long
	Medium-term

	I3
	Quality and potential of research activities and outputs
	
	
	
	
	
	
	

	I4
	Quality and potential of teaching
	
	
	
	
	
	
	

	I5
	Responsiveness to change (flexibility and ability to manage change)
	Ability of University to adapt to increased energy costs
	Infrastructure provides the control to limit energy-intensive operations where energy costs would be too high
	Primary
	Probable
	+
	Medium
	Medium-term

	
	EVALUATORS’ SUMMARY
	


	Financial Perspective

The contribution that will be made to the 'bottom line' of the University, either through 
revenue generation or savings in operating costs.



	
	Contribution to:
	Outcome
	Outcome Indicator
How will you know that it has happened?
	Category
	Likelihood
	+ / -
	Timescale
	Longevity

	
	Income Generation through:-
	
	
	
	
	
	
	

	F1
	Selling assets 

	
	
	
	
	
	
	

	F2
	Licensing/rights to assets
	
	
	
	
	
	
	

	F3
	Teaching and research
	Proposed infrastructural development should reduce costs of ICT-intensive research projects
	Reduced costs through more effective use of desktop and server machines
	Primary
	Probably
	+
	Long
	Long-lived

	F4
	Contracts, grants, fees, donations
	
	
	
	
	
	
	

	
	Cost Saving in relation to: -
	
	
	
	
	
	
	

	F5
	Labour, time
	
	
	
	
	
	
	

	F6
	Space 
	
	
	
	
	
	
	

	F7
	Direct expenditure
	Reduced energy costs
	Reduced amount paid to existing green energy supplier
	Primary
	Probable
	+
	Long
	Long-lived

	
	EVALUATORS’ SUMMARY
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JISC Oxford e-Research Centre
Northavon House Oxford University
Coldharbour Lane 7 Keble Road
Bristol, BS16 1QD 0X1 3QG
19 June 2007

To whom it may concern
Capital Programme — Institutional Exemplars: Low Carbon ICT Project

[ am writing in support of the above project proposal which, if successful, will enable Oxford
University to implement a production system comprising wake-on-LAN and virtualisation
technologies with the expressed aim of reducing the impact of ICT upon the environment.
The proposal is intrinsically cross-departmental and cross-domain in nature, bringing together
administration, technology, and research through a collaboration between the Estates
Directorate, Computing Services, the Oxford e-Research Centre, and the Environmental
Change Institute.

The University has established an Environment Panel which advises the University on the
environmental implications of policies and activities; and encourages the proper consideration
of environmental factors in the University’s decision-making processes. Amongst other
matters the Panel advises on the reduction of energy consumption within the University. The
ICT Strategic Plan, recently approved by the University for implementation, states that the
new ICT governance structure must operate in conjunction with other strategic planning
processes within the University, including those relating to environmental impact analysis and
energy conservation. The purpose of this project is to provide a practical exemplar of how an
institution can implement both the policies and the technologies to conserve energy used by
desktop and server hardware with the minimum of disruption to users and system
administrators alike.

The beneficial outcomes from the project are not, however, confined only to energy (and
therefore cost) savings. The specific technologies will also support the use of distributed
computing for research, enabling hitherto unused (or wasted) CPU cycles to be re-deployed as
part of Oxford University’s campus grid service, but only as and when required.

Therefore, in my position as both Director of ICT (acting) and Director of the Oxford e-
Research Centre, I am very happy to give my full support to this proposal.

Y ours faithfully,

Rty

Professor Paul W. Jeffreys
Director for ICT (Acting)
Director OeRC

Co-Director e-Horizons
Oxford University

Keble College, Prof. Fellow
+44 1865 273229

http://www.oerc.ox.ac.uk/
e-mail: info@oerc.ox.ac.uk
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ADMINISTRATOR: Mr] A Lee
South Parks Road, Oxford, OX1 3QY, Urited Kingdom
Ms Georgina Slade
JISC Excutive
JISCHEFCE
Northavon House
Coldharbour Lane:
Bristol
BSI6 10D 19 June 2007
Dear Georgina Slade

Circular 01/07: Institutional Exemplars Calls
Project Proposal: Low Carbon ICT

1 am writing to express this Oxford University Centre for the Environments strong
support for the Low Carbon ICT proposal to this programme

As part of the University's continued commitment to reducing its carbon emissions
and energy costs, it plans to introduce an energy efficient ICT system for the
University. A key component of the strategy is to maximise the benefits to both the
University and the wider community of the energy efficiency measures that can be
taken, and publicise these 1o University staff and students as well as to extemal
universities, as an example of environmental best practice.

The proposal will be part of the strategic wider environmental framework for
reducing the University’s environmental impacts on all levels, to include energy and
€O2 emissions reduction. The IT industry accounts for roughly 2 per cent of global
carbon emissions (the same as the airline industry). Therefore, the Low Carbon ICT
proposal is targeted at one of the significant areas of pollution within the University.

I therefore wholeheartedly commend the University’s participation in this project.

Yours sincerely,

MrJ.A. Lee
Administrator

Emaierrye
4 (011865 285080 Fas: +44 (71865 275885 Mob

44 O)T747 636183 Websie: b/ /swweoucexack














� Introduction to Wake on LAN: � HYPERLINK "http://en.wikipedia.org/wiki/Wake-on-LAN" ��http://en.wikipedia.org/wiki/Wake-on-LAN� 


� Introduction to virtualisation: � HYPERLINK "http://www.vmware.com/virtualization/" ��http://www.vmware.com/virtualization/�


� Virtualisation and sustainability: � HYPERLINK "http://www.vmware.com/solutions/consolidation/green/" ��http://www.vmware.com/solutions/consolidation/green/� 


� HFECE sustainability objectives: � HYPERLINK "http://www.hefce.ac.uk/pubs/hefce/2005/05_28/" ��http://www.hefce.ac.uk/pubs/hefce/2005/05_28/� 


� OUCE website: � HYPERLINK "http://www.ouce.ox.ac.uk/" ��http://www.ouce.ox.ac.uk/� 


� ITLP: � HYPERLINK "http://www.oucs.ox.ac.uk/itlp/"��http://www.oucs.ox.ac.uk/itlp/� 


� EAUC website: � HYPERLINK "http://www.eauc.org.uk/home" ��http://www.eauc.org.uk/home� 


� Computing Magazine Environmental initiative: � HYPERLINK "http://www.computing.co.uk/computing/specials/2162404/green-computing" ��http://www.computing.co.uk/computing/specials/2162404/green-computing� 


� ShibGrid project: � HYPERLINK "http://www.oesc.ox.ac.uk/activities/projects/index.xml?ID=ShibGrid" ��http://www.oesc.ox.ac.uk/activities/projects/index.xml?ID=ShibGrid� 


� Building Market Transformation (BMT) is examining how to achieve a radical transformation in CO2 emissions from the UK Building stock. BMT is examining policy, economic, social and technical issues. It covers residential and non-residential buildings, existing and new. It is exploring external changes in buildings markets such as demographics, economic and technical changes, changes in climate and changes in building use. Reduced carbon emissions from buildings could come about through changes to the building shell and equipment inside the building, as well as technologies that provide low or zero carbon heat, electricity and cooling. They could also come about through changes in usage behaviour or decision-making at point of purchase of buildings or equipment. Changes in the market for buildings and equipment can be achieved through policy such as information (e.g. energy labels on buildings and equipment, feedback); incentives (such as stamp duty rebates for zero carbon buildings); or regulation (such as equipment standards, building regulations or planning requirements). A combination of instruments can transform a market. The vehicles for exploring these issues are two models of the building stock from 1996 to 2050. The residential sector model is newly released and can be downloaded below. The second part, the non-residential building stock, is under development and will be released by the end of 2007. The consortium will work closely with stakeholders involved in managing existing buildings or developing new buildings in order to begin to build a common understanding of the issues opportunities and barriers, to enable this transformation to begin. 





� MTP website: � HYPERLINK "http://www.mtprog.com" ��www.mtprog.com�
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