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2 Executive Summary
2.1 Introduction
In July 2013 the PEDCA project began. PEDCA is the acronym for Pan European Data Centre Alliance.
PEDCA aims for the European Union to be prepared for the future of the data centre industry in
Europe by developing a disseminated knowledge and expertise which will allow EU members to
compete, commercially and sustainably for global data centre business. The consortium which
delivered the project was comprised of triple helix lusters in London and the North of England, UK,
Amsterdam, NL and Frankfurt, DE. The main output of the PEDCA is the Joint Action Plan (JAP)
developed as a deliverable of the project to deliver industry wide co-ordinated research,
development, education, training, standards and an effective industry voice. This report will examine
the potential benefits accruing to the European Union from the enhancement of the capacity,
capabilities and efficiency in the EU data centre sector resulting from the successful delivery of the
JAP.

2.2 Assessment Approach
WP7 uses a scenario based approach to augment the work carried out in previous work packages
which have contributed to the development of the Joint Action Plan (JAP) and deliver a picture of the
potential economic and environmental impact which would accrue to regions in the EU, were the
plan to be implemented. This analysis, based on scenario modelling, has both informed the selection
and synthesis of the JAP elements/activities into a final coherent model and validated that model by
evaluating the potential benefits of implementation.
Informed by data from the Regional Analysis, Training and Research Requirements, Widening
Participation and the development of the JAP itself, the activities carried out as part of WP7 were
essentially circular in nature, both ingesting and returning data to the other WPs, primarily WP2, 3,4
and 5 to inform the evolution of the JAP
The survey carried out in WP 2.4 and the work carried out in the WPs to establish pan European
industry requirements and areas of interest, potential research activities, skills and awareness gap
identification and training requirements analysis has led to proposed activities in each of these fields.
It is these proposed activities that are evaluated to determine their cost/benefit profile. The results of
the evaluation has, in turn, led to the selection of the elements which will formed the final JAP.
Areas of evaluation:
The original project submission called for the project to carry out an evaluation of the impact which
the successful implementation of the PEDCA JAP would have on areas of R&D and innovation,
resources efficiency, employability, training/education, local/regional business development and
sustainable and competitive economic growth in alignment with the Europe 2020 vision. It became
clear as the project progressed that this would require two distinct approaches;
i)

A qualitative evaluation and narrative
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ii)

Quantifiable measures where applicable.

At the same time as this was becoming clear it became equally obvious that quantifiable measures,
particularly in terms of the economic impact would be especially challenging in some areas of the JAP.
Whilst broad correlations may exist between sectoral research spend co-ordination or training
economic and impact it is extremely difficult to precisely assign cause and effect to activities in this
area. This holds equally true of the positive environmental impact of better targeted research and
education/training. It was however decided that it would be unreasonable to exclude activities of this
nature from any quantitative analysis and therefore a conservative estimate approach, based on the
experience of the project team, calibrated with experienced industry professionals during the
workshop sessions was adopted.

2.3 Assessment Results
What became immediately obvious was that whilst the estimates adopted an extremely cautious
approach, the numbers involved in the pan European data centre industry and the forecasts going
forward meant that impacts had the potential to be considerable.
a) Four areas were selected for the quantitative approach and a selection of potentially
applicable the metrics was made following extensive desk research into both national and EU
impact assessment guidelines, for example the UK ‘Green Book’. (2013 and 2014) which is
achievable via the implementation of the JAP.
b) Environmental Impact – Carbon (and other greenhouse gas emissions) reduction potentially
achievable through developed and adopted energy efficiency measures.
c) Technical Resiliency – improved data centre reliability and therefore of data accessibility
achievable through the adoption of robust technologies and practices.
d) Commercial Advantage/Resiliency – Improvements to competitiveness achievable via the
adoption of technology and or training
e) Overall Improvement to EU, Regional, Local Assessment Results

2.4 Conclusions
Although the evaluation contains a number of serious flaws; predominantly resulting from the
external factors outlined in the scope and approaches sections of this report and including the paucity
and contradictory nature of the available data, it nonetheless delivers some valuable insights into the
potential scale of benefits accruing from even limited successful delivery of the joint action plan. The
most probable result of these flaws is that the most significant issue with the implementation of the
PEDCA Joint Action Plan is that this report significantly underestimates the potential level of impact
achievable.
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Despite the extremely cautious approach of impacts being calculated on low baselines, low growth
estimates and conservative additionality. Despite all of these restrictions it is clear that the potential
impacts of the Joint Action Plan represent a significant potential for beneficial change with, due to the
size of the industry small changes delivering impacts of up to €1.24billion GDP, delivering energy and
Carbon savings of 246GW and 5000 tonnes respectively and over 9000 jobs created or preserved, for
an investment of less than €2.0m
The potential returns on investment on economic, social and environmental grounds are likely to be
orders of magnitude in excess of the requisite investment. It may therefore be prudent for the EU to
revisit the business plan and request the development of a fully costed feasibility plan for a funded
model with accelerated reach.
The global economy is increasingly reliant on information and communication technologies (ICT) and
the associated processing, storage and transport of digital data and the European Union is a large
part of that trend. The continuation of the data and data centre growth rates that have been
reported over the past decade will undoubtedly result in increased data volumes and, without
emplacing effective mitigation strategies, this is likely to impact negatively on energy capacity and the
availability of access and to threaten the EU’s economic and social well-being ambitions.
It is clear that data centres are already a critical issue for the European Commission and member
state governments; without ensuring that access to data and digital services is supported by the most
reliable and efficient data centres possible the societal and economic consequences will be bleak. The
joint actions described in the project deliver practical options to ensure the sustainability of digital
services throughout Europe

3 Introduction
3.1 General background
In July 2013 the PEDCA project began. PEDCA is the acronym for Pan European Data Centre Alliance.
PEDCA aims for the European Union to be prepared for the future of the data centre industry in
Europe by developing a disseminated knowledge and expertise which will allow EU members to
compete, commercially and sustainably for global data centre business. The project was an 18 month
project which focussed on establishing the current state of the EU data centre sector and this was set
out in a report submitted as Deliverable 1.1 and to forecast trends for the future of the industry.
Participants then sought to define appropriate interventions which will impact positively upon the
development, efficiencies and competitiveness of the data centre sector in the EU over the next five
years and beyond, as the technological, environmental and societal changes unfold.
In order to establish the current state of the sector extensive desk research was undertaken and the
results reported in depth in Deliverable 1.1. In addition extensive survey work, reported on in
deliverable 2.1, as well as additional meetings with industry stakeholders through events, targeted
visits and other networking activities, outlined in deliverable 3.2 (and built upon in D6.2), and
alignment workshops were undertaken throughout the project. These workshops were designed to
deliver direct, informed, industry specific, focus group feedback on the existing state of the industry,
as identified from the survey data, proposed future intervention activities.
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The Joint Action Plan (JAP) recommends the emplacement and delivery of a number of activities,
collated together under four distinct pillars of ambition. Each pillar represents an area of proposed
intervention, identified from the intelligence gathered during the project.

Figure 1 - Pillars

These are The Four Pillars and these are divided into 6 Headline activities and a range of sub-activities
as shown in Fig2 below.

JA1 Technogy Leadership
Platform
• coordinate R&D
• Support Innovation
• Trusted reviews

JA2 Representation
• Coordination of voice
• Widen participation
• financial Sustainability

JA3 Awareness
• Educate & advise
• Shaping policies
• Creating growth
opportunities

JA4 Skills Matrices
• Define skills needed
• Colo sector and
industry matrices

JA5 Training Curriclum
• Programme
development
• Programme
accreditation

JA6 Standards, Best
Practices &
Certifications
• Quality Assurance
• Verification of policies

Figure 2 - The Six Joint Activities

Each of the above activities and accompanying sub activities is recommended as delivering step
changes in the design and operations of the data centre sector within the European Union and WP 7
has been designed to deliver a realistic assessment (deliverable 7.1) of the possible outcomes, which
are identified by the JAP as being beneficial, applying conservative metrics in order to ascertain the
level of benefit which could reasonably be expected. It will do this by delivering the Joint Action Plan
(JAP) developed as a deliverable of the project to deliver industry wide co-ordinated research,
development, education, training, standards and an effective industry voice.

3.2 Definition of Terms
In alphabetical order:
Data Centre means all buildings, facilities and rooms which contain enterprise servers, server
communication equipment, cooling equipment, power equipment and provides some form of data
service.
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DCA means Data Centre Alliance
Deliverable means a formally contracted deliverable item under the PEDCA project
DOW stands for Description of Work (as outlined for the PEDCA project)
EC stands for the European Commission
E&T stands for Education and Training
EU stands for European Union
FE Means Further (Tertiary but non- university) Education
GHG stands for Green House Gas
GrIT stands for Green IT Amsterdam (The Netherlands)
GUF stands for Goethe University Frankfurt (Germany)
IEC stands for International Electrotechnical Commission
Industry means the data centre industry (Including both proprietary and real and virtual co-location
data centres)
IP stands for Intellectual Property.
ISO stands for International Standardisation Organisation
JAP stands for Joint Action Plan (project Deliverable D4.1 of WP4)
JRC stands for Joint Research Centre
R&D stands Research and Development
PEDCA means Pan-European Data Centre Academy
PP Dissemination level ‘PP’ means Programme Participants
Proprietary Data Centres means data centres owned and operated by an organisation for the
purpose of its own operations
PU Dissemination level ‘PU’ means Public
Sector stands for the broadest definition of the Data Centre industry stakeholders including, supply
chain and end users, legislators and academics
TC stands for Technical Committee
TUD stands for Delft University of Technology (The Netherlands)
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UEL stands for University of East-London (United Kingdom)
UoL stands for University of Leeds (United Kingdom)
WP stands for Work Package (as outlined in the DOW)

3.3 Purpose of this Document
This document forms a report on the benefits potentially accruing to the data centre sector in the
European Union as a result of the implementation and successful delivery of the Joint Action Plan
(JAP) developed by the participants of the PEDCA project as a response to the needs identified during
the research phases of the project. The objective is to inform the participants, potential beneficiaries
and the Commission of these benefits and to enable informed decisions to be made on the
prioritisation of the individual actions recommended within the JAP.
The second critical purpose of this document was and is to inform the ongoing development of the
JAP itself. The process of developing this document, the business plan and the JAP was specifically
designed to ensure that the development of each of the individual documents fed into the
development of the others in an iterative process to develop a coherent vision.
His document should be read in conjunction with the deliverables 1.1, 2.3, 4.1, 5.1 and 6.2

3.4 Scope of the Assessment
The Joint Action Plan (JAP) recommends the emplacement and delivery of a number of activities.
These activities span the previously identified four pillars due to the interdependencies and relations
across the pillars and are grouped into 6 headline activities (dubbed Joint Actions), as shown in Fig 3
below.
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Figure 3 - Relationship of the Four Pillars to the Six Joint Actions

The Joint actions consist of the sub actions Activities which are detailed in Fig 4 below

Figure 4 - Initially identified sub-activities

In order to carry out a meaningful analysis it has been necessary to develop scenarios for each of the
Joint Actions and to delineate the primary Areas of Evaluation which have then been used to bound
the analysis. The principle areas chosen are detailed below:
Areas of Evaluation:
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The original PEDCA project submission called for the project to carry out an evaluation of the
potential impacts which the successful implementation of the PEDCA JAP would deliver in the areas
of:
a) Research & Development and Innovation – Co-ordination, Targeting, Development of
b) Resource efficiency – active identification, promotion and dissemination of good practices
linked to the (positive) effects on resource efficiency resulting from R&D, innovation and
improved skills across the workforce and training curricula.
c) Employability – Improvement in employment/earning prospects
d) Training/education – Formal academic education and vocational training/lifelong learning.
e) Local/regional EU business development - Sustainable and competitive economic growth in
alignment with the Europe 2020 Strategy’s vision of a ‘Smart, Sustainable and Inclusive
economy’ and aligning with the ‘employment, innovation, education, social inclusion and
climate/energy objectives set out in the Strategy.
It became clear as the project progressed that this would require two distinct approaches;
i)
ii)

A qualitative evaluation and narrative which addressed the areas where consultation and
the survey outcomes
Quantifiable measures where applicable.

During the initial research process it became equally obvious that precision in forecasting precise
quantum, even when utilising ‘hard’ quantifiable measures, particularly in terms of the economic
impact would be especially challenging in some areas of the JAP. For example; whilst broad
correlations may exist between sectoral research spend co-ordination or training and economic
impact it is extremely difficult to precisely assign cause and effect to activities in this area. This holds
equally true of the positive environmental impact of better targeted research and education/training.
Despite these difficulties it was decided that it would be unreasonable to exclude activities of this
nature from any quantitative analysis and therefore a conservative estimate approach, based on the
experience of the project team, calibrated with experienced industry professionals during the
workshop sessions was adopted. From an early stage it became obvious that whilst the estimates
adopted an extremely cautious approach, the numbers involved in the pan European data centre
industry and the forecasts going forward meant that impacts have the potential to be considerable at
all levels.
Four areas were selected for the quantitative approach and a selection of potentially applicable the
metrics was made following extensive desk research into both national and EU impact assessment
guidelines, including the UK ‘Green Book’. (2013, 2014) and other sources set out in Section 4.1.1

a) Environmental Impact – Carbon (and other greenhouse gas emissions) reduction potentially
achievable through developed and adopted energy efficiency measures. This measure,
although limited, was adopted because it can be used effectively as a proxy for the
environmental impact of sustainable practices being more intensely employed in the data
centre sector. The sector itself is growing both within the EU and outside of its borders and,
despite energy efficiency improvements, its ‘carbon footprint’ and its use of raw materials
continues to grow apace. There is every indication that this Area of Study will see a steep
increase in attention within the EU and beyond. Both energy, currently already an important
subject of attention, and other resources (materials, water) are an intricate part of the
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industry. As such this warrants the inclusion of identifying it as one of the primary areas to
focus on for impact.
b) Technical Resiliency – improved data centre reliability and therefore of data accessibility
achievable through the adoption of robust technologies and practices. Assessing the impact
of the JAP on this area was adopted because the continuous operation of Data Centres has
become increasingly critical to the economic welfare of the EU in the 21st Century. Since the
advent of telephone exchanges in the 1920s they have been critical to the communications
network of all developed nations. However the quantity and diversity of data received,
stored, processed and transmitted by data centres is now of such a scale that their
importance at all commercial, societal and economic levels has far surpassed that ever
achieved by telephone exchanges. Flexible, robust, resilient or better still ‘antifragile’ (Taleb,
2012) data centres and networks are essential to the running of modern economies and to
the successful delivery of the Europe 2020 Growth Strategy.
c) Commercial Advantage/Resiliency – Improvements to competitiveness achievable via the
adoption of technology and or training. The market for the provision of digital services is both
global, where it is economic and practical for it to be, and local where it is essential or
advantageous for it to be so. However as communication methodology has improved the
challenge to EU located data centres from both Eastern European accession countries and
developing nations, cannot and should not be ignored. Hence implementing activities which
enhance the commercial abilities of EU based data centre infrastructure providers and
operators to compete in this increasingly competitive marketplace to create and preserve
employment (as well as enhancing information security) is of vital importance.
d) Overall Improvement to local/regional/EU economy. The beneficial impacts of the geographic
location of significant industries upon the adjacent Local/Regional/ National GDP have been
recognised throughout the EU and beyond. However, consideration of the economic effects
of having a data centre (or centres) situated within the economic area have been largely
confined to the immediate jobs and GDP impact of the DC itself, ignoring the ‘halo’ effect
upon the locale and/or beyond. The overall benefit of both single DCs and clusters is likely to
be considerably more beneficial, owing to the nature of the jobs created directly and those of
companies attracted to the area by the presence of the DC.
Both when originally envisaging an evaluation and during the process of carrying it out, the report
authors were concerned that the data centre sector provides a number of unique challenges to any
analytical process;
a) It is completely impossible to arrive at a definitive figure for many of the metrics either
used by the industry or to externally evaluate it. Even figures such as the number of data
centres in the EU are impossible to ascertain (not least because a considerable number of
operators choose not to advertise their presence for commercial or state security reasons.
This leads to uncertainty on every metric from employment to Carbon. Nonetheless it is
important to attempt to deliver at least an outline picture of the benefits which
implementation of the PEDCA JAP can potentially deliver.
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b) There is no compulsory registration system nor government census which provides
accurate figures and hence assessments of growth and impact are, at best, well informed
estimates. The approach selected is therefore one of extreme caution which, whilst prudent,
has the disadvantage of potentially leading to the underestimating of the significance of
data centres, and the potential impact of the PEDCA Joint Action Plan to the delivery of the
Europe 2020 Strategy.
It was therefore considered critical to consider the deliverability of the Joint Action Plan and of any
resulting impacts and hence the scope of the assessment is confined, aside from some remarks
included for illustration, to the data centre industry rather than including the entire breadth of the
data centre sector. In fact it is clear from the successful engagement of an extremely wide range of
stakeholders, during the completion of the project, that the reach of the JAP will in fact be
considerably wider than the industry but in order to maintain credibility the assessment is so
bounded.
The evaluation is further bounded by confining the environmental evaluation to carbon (actually
carbon equivalent) generated by power generation. The authors are aware that this ignores factors
including the whole lifecycle carbon emissions of both the industry and its supply chain which may be
positively impacted by implementation of the Joint Action Plan. However the advantages of (relative)
clarity and (relative) availability of data meant that it was practical to confine the evaluation to GHG
emissions resulting from the consumption of electricity.

3.5 Assessment Objectives
The principle objectives are:


To evaluate if the JAP as developed is indeed expected to positively impact the needs that
have been indicated by the industry (and to what approximate extent).



To evaluate if the JAP as developed is indeed expected to positively impact the issues which
have been identified by the EC under its Digital Agenda.



To ensure that the PEDCA platform will be self-sustainable and continues to provide positive
impact for the industry, the assessment topics here should also contribute to continuous
improvement efforts of the PEDCA platform itself.

In conjunction with other Work Packages (WPs 1-6) it will accomplish this by:




Developing a validation of the viability of the PEDCA JAP and associated models
recommended for its implementation to provide a foundation for assessing the cumulative
impact of PEDCA establishment within an economic context.
The identification of possible policy options required for successful implementation; and an
indication of the scale of potential economic benefits.
Evaluating and presenting the relative environmental, social and economic costs and benefits
of a PEDCA JAP implementation through scenario-based analysis
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4 Document Content
4.1 General
4.1.1 Sources used
List of previous PEDCA deliverables this document has built upon (and used as source), plus the
external sources
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.
xi.
xii.

PEDCA Deliverable D1.1 Directory of RTD Demands and Offer
PEDCA Deliverable D2.1 Scoping Document
PEDCA Deliverable D2.2 SWOT Report
PEDCA Deliverable D2.3 Alliance Requirements
PEDCA Deliverable D3.2 Advisory Board Report
PEDCA Deliverable D5.1 The Business Plan
T3.3.3 Additional Regional Analysis
Validation activities such as Focus Panels London, Warsaw, Amsterdam, Frankfurt
The Green Grid papers
Uptime Institute best practices
DECC / DEFRA environmental reporting metrics and conversion factors
Europe 2020 Growth Strategy

4.1.2

Relevant WP synopses

4.1.2.1 WP1
Using a mixture of desk research, large scale on line survey and face to face consultations (individual
and group) WP1 delivered a detailed picture of the current state of the Data Centre sector in the EU.
This included:
a) Differences in data centre industry – population, growth rates, controls, investment, training
and education
b) Differences in Salaries.
This research provided the elements of the baseline data for WP7.
4.1.2.2 WP2
Using a mixture of desk research and face to face individual and group consultations (including
establishing a Participant Network) WP2 has analysed the industry R&D and skills shortcomings to
establish both an R&D roadmap and the industry training needs. The outputs from WP2 have
informed the format of WP7 and D7.1
4.1.2.3 WP3
The focus of WP3 was on widening the participation in the PEDCA project and to provide mentoring
opportunities for EU countries outside of the core data centre loci. This was accomplished via a
variety of partner grouping, regional event, networking and project participant visit activities. The
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objectives were to expand participation in the data gathering and the subsequent development of the
Joint Action Plan. Data from these activities has also been used to formulate the approach to WP7
4.1.2.4 WP4
This WP is the effective core of the project and was designed to develop a deliverable package of coordinated activities which form the Joint Action Plan (JAP). Taking the data derived from WPs 1,2, and
5 and the output from WP7, WP4, in its final format, forms the basis on which the selected scenarios
were developed and included in the evaluation process of WP7
4.1.2.5 WP5
The objective of this Work package was the construction of a cost model for the delivery of the JAP,
either in its complete form (in toto) or of its component elements. Consideration of the cost model
forms a key element of the evaluation carried out in WP7.
4.1.2.6 WP6
WP6 was focussed on the dissemination of the project from start to finish and to provide a
communication strategy and roadmap for the creation of a communication ecosystem which will
facilitate the future dissemination of the project results and findings. Additionally the ecosystem will
identify the organisation’s stakeholders and the communication triggers and the channels in relation
to the organisations’ envisioned Joint Actions. This will enable alignment of specific procedures and
tools within the management framework. A timeline is established for the development and
implementation of the plan and the related procedures.

4.2 The Assessment Approach
WP7 employed a scenario based approach to augment the work carried out in previous work
packages which contributed to the development of the Joint Action Plan (JAP) to deliver an appraisal
of the potential economic and environmental impact accruing to regions in the EU, were the plan to
be implemented. This analysis, based on scenario modelling, has been utilised to both inform the
selection and synthesis of the JAP elements/activities into a final coherent model and to validate that
model by evaluating the potential benefits of implementation.
Informed by data from the Regional Analysis, Training and Research Requirements, Widening
Participation , the Business Plan (D5.1) and the development of the JAP itself, the activities carried
out as part of WP7 were essentially circular in nature, both ingesting and returning data to the other
WPs, primarily WP2, 3, and particularly 4 to inform the evolution of the JAP
The survey carried out in WP 2.4 and the work carried out in the WPs to establish pan European
industry requirements and areas of interest, potential research activities, skills and awareness gap
identification and training requirements analysis has led to proposed activities in each of these fields.
It is these proposed activities that are evaluated to determine their cost/benefit profile. The results of
the evaluation has, in turn, led to the selection of the elements which will formed the final JAP.
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Areas of evaluation:
a) Environmental Impact – Carbon (and other greenhouse gas emissions) reduction potentially
achievable through developed and adopted energy efficiency measures.
b) Technical Resiliency – improved data centre reliability and therefore of data accessibility
achievable through the adoption of robust technologies and practices.
c) Commercial Advantage/Resiliency – Improvements to competitiveness achievable via the
adoption of technology and or training
d) Overall Improvement to local/regional/EU economy Research carried out for WP7 was
broadly centred upon five distinct areas:

a)

The discovery and evaluation of methods and metrics employed in other platforms, national
government (including US) or EU projects which spanned the areas which we needed to cover
and which provided potential enablers for a meaningful analysis.

b) The evaluation and incorporation of the current Data Centre industry status and perceived
data obtained from WPs 1, 3, 4, including both background desk research, large scale survey
and Focus Group workshops to provide both ‘as is’ and potential ‘to be’ pictures of the
industry pre and potentially, via scenarios, post the implementing and delivery of the
activities recommended in the JAP.
c) The collation and incorporation of external source data including EU Commission reports and
documentation, National government documentation, industry related platforms, journal
articles etc.
d) The integration of the Business Model generated by WP 5
e) The creation of the evidence based scenarios, testing with project participants and the
iterative development of the impact model and rationale.
4.2.1

Approach for WP D7.1

The scenario based approach selected for WP7 was developed in order to generate an effective
deliverable 7.1, which would fulfil both the primary role of evaluation tool for each of the activities
recommended in the JAP, and the JAP as a whole and also to fulfil the contractual requirements for
deliverable 7.1 It commenced with desk research to establish potential metrics and scenario models
using previously evaluated EU projects to establish whether appropriate baselines could be identified
and the potential impacts projected on to them.
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In addition to the desk research undertaken, interviews were conducted with a range of local regional
and national organisations to determine the methodology employed when evaluating the
effect/impact of public monies expended on sectoral intervention.
Metrics were selected for both assessing the current state of the sector and the potential post Joint
Action Plan (JAP) implementation based on the area to be assessed and previous practice, in order to
take into account the conclusions of the analyses of the impacts of other EU projects. Metrics are
detailed in sections 4.3.3 and 4.3.4 of this report.
In order to assess the ‘as is’ and ‘to be’ (following implementation of the JAP) a scenario template
was developed to establish a common format. The template then evolved iteratively, both as a result
of the need to incorporate the ongoing changes to the JAP and in order to take into account
additional considerations to enhance their utility for the purposes of assessment. A final scenario for
each of the 19 individual sub activities was developed (included at appendix 1 and these were then
aggregated in to the six headline Joint Action activity areas which form the JAP. The six Joint Actions
were then further aggregated to create a model for the This build up approach was specifically
selected to ensure that consideration was given to the possibility that not all elements of the plan
would be implemented and by evaluating the six major consolidated Joint Action impacts it will be
possible to prioritise future implementation.

4.2.2

Alignment with Joint Action Plan (D4.1, D5.1 and D6.2)

The development process for WP7 ensured D.7.1 aligned with D4.1 (Joint Action Plan), D5.1 (Business
Plan) and D6.2 (Dissemination Report and Plan). This was accomplished by a seven stage process:
i)
ii)
iii)
iv)
v)
vi)
vii)

Formal group meetings of project participants
Presentations and workshops
General project wide alignment workshops
Specific WP7 alignment workshop
Document circulation for each deliverable/report and review
Document control and approval process
Final draft consultation and feedback prior to submission

4.3 The Assessment Results
4.3.1

General

The analysis of the PEDCA Joint Action Plan (JAP) is the result of a synthesis of the active research
carried out in other work packages and additional desk and field research carried out for WP7. The
scenarios adopted were derived directly from the research. Both the emphasis and potential impact
levels assumed for the analysis were cross checked using a reporting and feedback methodology
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carried out in the workshops and focus delivered in WP4, held with leading data centre industry
protagonists including both client and supply chain actors. This provided the upstream and
downstream perspectives required to deliver a realisable sectoral impact model. The assumptions
made to develop the model are modest and in the opinions of our panels, and of the other
contributors to the project, conservative and achievable should the activities delineated in the JAP
proceed. Equally importantly by adopting this approach the criticisms levelled by Terttu Lukkonen
(1998) of ignoring the concept that some progress will be made by the sector even without the
implementation of the JAP are addressed and thus the project has developed and utilises a rational
level of additionality. However, with regard to developing a truly empirical and accurate set of
metrics with which to forecast and later evaluate and compare actual impact with the forecast
outcomes of the implementation of a programme (comprising of the JAP’s recommended activities),
Lukkonen’s further remarks that ‘It is also difficult to link the participation in these programmes to
the economic performance and success of the firms, for reasons related to attribution of effects and
pre-competitiveness.’ holds true today.
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4.3.2

Research

4.3.2.1 The Size of the market
Clearly the actual size of the data centre market in Europe is critical to assessing the potential impact
which the PEDCA JAP can deliver. One critical issue is that, adopting the definitions established in the
Workshops and validated in the big survey, most of the data centre population is ‘hidden’ in that it
consists of a range of private facilities ranging from owner occupied enterprise data centres to
extremely small temperature controlled facilities. These private facilities are functionally ‘invisible’ to
the data centre industry (and frequently deliberately invisible to the rest of the world) unless staff
members become members of and respond to industry surveys instigated by industry bodies such as
the Data Centre Alliance or to respond to supplier surveys. Conversely the wholesale or Co Lo
(Colocation) market, which provides commercial services, needs to be and indeed is highly visible,
albeit rapidly changing, and widely believed, as a general rule of thumb to represent the visible part
of the iceberg at a conservative 20% of the market (the relatively highly developed UK market
estimate is 2.85GW total power draw by data centres with only 650MW in co-location, giving 23% DatacenterDynamics 2012 Global Census). In evaluating market size we have adopted this 80/20
convention.
For the environmental elements of the evaluation it was decided that the Carbon Equivalent (CO2E)
was the optimal unit of measure, acting as proxy for both, the production of CO2 and other
greenhouse gases and recycling of these GHG’s. The measuring of energy use and its impact has
reached a noteworthy level of maturity and as such there is a general consensus in using the CO2e
metric to be able to measure impact. Calculating the GHG emissions to their CO2e is used to indicate
their global warming potential, also known and referred to as GWP. Because the various GHG's also
have different lifespans in which they last in the atmosphere, the GWP of a GHG indicates the amount
of global warming it causes over a period of 100 years. For the formula to calculate the GWP for all
these greenhouse gasses the base reference of CO2 is used. This is why all reporting refer to tonnes
of CO2. CO2 has a GWP of 1 over a period of 100 years. To then calculate the other GHG's to their
equivalent of CO2 (CO2e) the following references can be used to indicate their GWP:
Carbon dioxide (CO2)

1

Methane (CH4) 25

25

Nitrous oxide(N2O) 298

298

Hydrofluorocarbons (HFCs)

124 – 14000

Perfluorocarbons (PFCs)

7390 – 12200

Sulfur hexafluoride (SF6)2

22800

Nitrogen trifluoride (NF3)2

17200
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In the future, the PEDCA platform can contribute to the implementation of the Greenhouse Gas
Protocol in the data centre industry. This method, developed by the World Resources Institute and
the World Business Council on Sustainable Development, is currently the most widely used
international global standard to calculate direct and indirect greenhouse gas emissions (see: a.o.: .
http://www.ghgprotocol.org/about-ghgp).
Leading sustainability reporting organisations and several other platforms (CDP, GRI, TGG) do provide
mechanisms and some metrics for the measuring of environmental impact of other resources such as
water and raw materials life-cycles in relation to the products used within the industry (such as
building material and ICT hardware) some of these metrics are being standardised at European and
International level.
The project does underpin the importance of including the life-cycle impact from these resources to
allow for a truly comprehensive and holistic environmental impact, however the “use” phase
probably represents the most significant potential for savings and the most urgent priority.
The EU Commission has developed a harmonised methodology for the calculation of the
environmental footprint (including carbon), building on existing life cycle environmental performance
methodological standards and guidance documents (see a.o.:
http://ec.europa.eu/environment/eussd/smgp/dev_pef.htm). The Product Environmental Footprint
(PEF) method and the Organisation Environmental Footprint (OEF) method, published in 2013, are
currently further developed in a pilot phase, working on sector and product category tailored
approaches. Specifically the future outcome of those pilots concerning IT equipment and
Uninterruptible Power Supply is relevant to data centre industry. The PEDCA platform can and should
contribute to the further development of ongoing initiatives like PEF and OEF and stimulate the
application of related metrics by the industry through its activities.
However, in comparison, these are still relatively unused within the data centre industry. Measuring
their life-cycle impact covers a wide array of scientific background and complex supply chains. With
energy use being both the public and governmental focus and the added fact that it makes up a
significant portion of OPEX, the industry’s current focus is on their energy footprint. This assessment,
also due to its own time constraints, has therefore focused on the environmental impact of the GHG’s
from energy use, rather than attempting to encompass ancillary CO2 and CO2e resulting from
activities such as employee travel and or deliveries.
Once again it should therefore be stressed that the potential benefits predicated are in fact extremely
likely to be overly conservative as the whole life-cycle improvements possible by the education of and
dissemination to data centre sector (including supply chain) practitioners of leading edge thinking on
best practice in resource use optimisation, such as using the DataSAM life cycle assessment
methodology developed By Dr Beth Whitehead et al at London South Bank University.
WP1 established that “The importance of the “Big 4” European data centre markets – Frankfurt,
London, Amsterdam and Paris (often referred to as “FLAP”) – will increase over the next three years,
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with presence in all four markets becoming a major competitive differentiator by 2016”, “the Big 4
markets, represent around 85% of data centre Capex”1 (Q1 2012) (Curtis, 2012) .
The data centres that are ostensibly providing commercial services are documented (e.g.
http://www.datacentermap.com/), even though when checked in detail, some facilities may prove to
be missing:2

Figure 5 - The number of commercial data centres in Europe

Proprietary data centres or, ‘corporate’ data centres are data centres that are operated by
Organisations wherein the data centre operation is not their primary, core business. These
proprietary data centres are not well documented outside of the Organisation, and only rough
estimates can be made of their numbers, thus, useful information is only available on or from data
centres that can be identified.
2013’s relatively weak growth in the EU market was, as commented upon in Deliverable 1.1, a direct
result of a marked contraction in the UK market which was balanced by strong growth in Eastern
Europe. The first half of 2014 has seen the strongest increase on record for European data centres.
Measuring kW and MW availability as a more accurate (and industry accepted) measure of growth,
CBRE’s Q2 European Data Centres records that H1 supply is up 9.3% but availability down 3.7% and

1

To be used as reading example only. The exact location of each data centre is hard to guarantee
and when checked in detail, some facilities may prove to be missing.
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uptake increased by 12.35 %. With a total EU ‘data centre’ power consumption in 2012 of 11.3 GW
(an increase of 8.4% on 2011)
4.3.2.2 The Probability of Successful Delivery of the Joint Action Plan (JAP)
One factor which needs to be considered when assessing the potential impact of the Joint Action Plan
is the probability of successful delivery of the plan, either ‘in toto’ or in part. In reality this is
extremely difficult to evaluate but the track record of the individual partners and the exceeding of all
the delivery and impact targets of the PEDCA project itself provide positive indicators that
implementation is practical. It is especially notable that each of the project impact targets are directly
relevant to the delivery of the JAP and it is thus worth considering the firm foundation which the
PEDCA project provides for the JAP’s implementation. The project’s impact targets and actual
achieved totals are expressed below and can be examined in more detail in the report for Work
Package 6 (WP6) delivered as D6.2 The second important point in to be considered is that success in
delivering the PEDCA project was not confined to the industry but encompassed the full range of
sectoral stakeholders including supply chain, users, clients, legislators and academics. It is therefore
both the depth and breadth of the projects impacts and reach which deliver confidence that the JAP
can be successfully implemented and that the conservative impacts and outcomes met or exceeded
are likely to be met or surpassed.

PEDCA Stakeholders (956 individual people)

20%

1%

supply chain
legislators
academics

79%

Figure 6 – Chart of PEDCA Stakeholders by Function
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4.3.3

Definitive Metrics for Current Assessment Analysis

The metrics selected for each scenario were designed to reflect the four target areas identified;
4.3.3.1 Environmental impact – CO2
Underpinning metrics





KW/MW’s per facility, per region, per organisation
PUE
% or number DC energy efficiency certifications
% or number DC environmental certifications

4.3.3.2 Technical Resiliency impact metrics
 % skilled workforce
 % or number DC certifications (risk, safety, energy)
 % or number best practice adoptions (DCA, Uptime Institute)
4.3.3.3 Commercial Advantage/Resiliency impact metrics
 % or number industry and academic collaborations
 % or number of students undertaking DC related training / education
4.3.3.4 Economy (EU / Regional / Local) impact metrics
 GDP
 Jobs created
 Jobs retained
 €’s invested
 % skilled workforce 4.3.4

Definitive Metrics for Future Impact Assessment monitoring
Environmental impact – CO2

4.3.4.1 Technical Resiliency impact metrics
 % skilled workforce
 % or number DC certifications (risk, safety, energy)
 % or number best practice adoptions
4.3.4.2 Commercial Advantage/Resiliency impact metrics
 % or number industry and academic collaborations
 % or number of students undertaking DC related training / education
4.3.4.3 Economy (EU / Regional / Local) impact metrics
 GDP
 Jobs created
PEDCA Project Document
Use or disclosure is subject to the restrictions on the first page.

Document Ref: PEDCA-DEL-7.1-AIMES-MGW
Issue:
1.3
Date: 19/12/14
Page 25 of 94





4.3.5

Jobs retained
€’s invested
% skilled workforce

Impact Assessment – per Joint Action (Scenario based)

It is not unreasonable in the absence of 2013 and 2014 number to add 5% to assume a total demand
of 11.8GW (or 103,368 GWh p.a.) which gives an approximate 3% of the total electricity generated
across the EU (epp.eurostat.eceuropa.eu). However, this definition of Data Centres here appears
congruent with the very broad definition of data centres (including single racks) established in the
projects ‘Big Survey’ (D1.1). For the evaluation we have deliberately chosen to consider the much
smaller number of data centres which the DCA feels that it is most likely that it can directly impact on
within the timeframe to 2020. Those of the Co-Lo and enterprise markets where the IT equipment is
most definitely in separate environment and which, as shown later, is still a considerable market.
Taking an extremely conservative view of pricing across Europe (and allowing for the swings caused
by the elevated prices in the FLAP centres balancing the lower prices prevalent both outside of the
main centres and in the smaller, but growing, Eastern EU areas) an average fully inclusive price for
Data Centre rack space is approximately €5000/kW provision per annum and with H1 provision at
754MW this, in turn, gives an EU Co-Location real (hardware) or virtual (Cloud) market of some €3.74
billion though of course this currently entirely exclusive of the enterprises operating proprietary data
centres for their own internal purposes. However, applying the 80/20 formula we still arrive at a total
DC industry market of €18.85 Billion p.a. and, as noted in the research for WP1, the Pan European
industry energy costs alone run to over €900M+ per GW.
Despite reductions over the last decade in the CO2 emissions required to generate electricity, using
the 2010 figure of 347g/kWh (including embedded carbon) from the CDC Climate Research Report
(Part 4 2014) gives an overall figure of 38660 tonnes of CO2 emitted in order to operate the EU’s data
centre industry.
Each of the individual scenarios indicates areas of impact and the metrics which have been applied.
These have been aggregated into the six principle activities listed below


JA1 – R&D Technology Leadership Platform – This involves the development of access to a
comprehensive database of research and innovation, research and development funding,
academic/industrial partner and product review data and IP development and protection
support. The DC (technology Leadership Plasform (TLP) is proposed to be setup as a one stop
location to access RDI activities for stakeholders via membership. The PEDCA is proposing to
operate a portal and activities to support a community of interested parties and
stakeholders.Interestingly the feedback derived from the Workshops clearly indicates that
there are opportunities to optimise research by facilitating the dissemination of information
on existing activity related to the field, including funding and partner sources and research
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support. The contribution and access rates to the Technology Leadership Platform will be
indirect critical metrics for future success as will the number of academic/industrial
development partnerships indicating that this aggregated activity is a critical enabler as well
as direct impact source and substantial contributor to the harder quantitative metrics
indicated in the following impact tables.


JA2 – Representation - It has become very clear from the findings of WP1 and the
dissemination activities detailed in Delivery 6.2 that communication both within and external
to the Data Centre sector could be vastly improved. It was equally clear that there are
significant points of agreement on research, innovation, training and skills requirements and
that more effective communication could significantly improve the performance and
perception of the industry as well as delivering the proliferation of good practice, such as the
propagation and adoption of the EU code of Conduct. Many areas of Europe sampled during
the project, do not collaborate or develop joint work plans or policies of best practice. There
is evidence to suggest that large differences in knowledge of how to manage the data centre
efficiently exists between differing industry sectors and regions. The mission for the
Representation JA is to coordinate the sector, widen participation involve stakeholder groups
and associations to build a stronger collective voice for the DC sector. Comparison with other
industry/sectoral bodies and the establishment of standing technical committees and ad hoc
task groups has driven competitiveness forward. It could be argued that the Data Centre
Alliance’s Pan European Membership (with a small number of non EU members renders it
ideally situated to deliver this service. In addition there is a potential requirement for the
recognition of the ‘data centre professional’ and for a sectoral organisation (JA6) with
individual members and grades of membership to deliver the status benefits that effective
representation of appropriate skills can effect. It is not entirely clear whether in some
countries (e.g. UK and Germany) this demand is being, in part, met by existing professional or
technical organisations but there is certainly no Pan – European organisation. Crossover
benefits between the two requirements (corporate focussed and individual focussed) include
recognition (potentially throughout Europe) of educational and training qualifications,
specialisms and experience which will both provide a taxonomy of sector skills and
experience and facilitate intra European labour movement. Future Quantitative metrics in
both cases will be members joining the organisations.



JA3 – Awareness – From the stakeholder feedback and validation throughout the PEDCA
investigation it has been found that there is a little understanding of data centres in some
areas of local and national government. It was also discovered that there is low awareness of
the employment and career opportunities within the sector. If data centres are not the main
focus of the business, namely general commerce and public sector, there is also very poor
awareness of best practices and improvement strategies. It has become clear that the
reputation of the EU DC sector requires improvement in some areas, but this requires an
awareness action to be orchestrated by the PEDCA. Contact with ‘non-core Data Centre
Industry’ Data Centre Sector stakeholders and influencers is critical to both the success of the
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industry and the proliferation of energy use optimisation across the EU. North Western
Europe has, in common with the United States, seen a vast improvements in the energy
efficiency, resiliency, scalability and competitiveness of the data centre industry and its
supply chain. It is clear that these improvements have not been replicated across the
stakeholders in the sector and hence there are significant energy use optimisation gains to be
achieved by proliferating the ethos, practices and technology of the best data centres
throughout the EU. Dispelling resiliency and security concerns and ensuring that the market,
standards developers and legislators are able to make informed and societally beneficial
decisions can only be accomplished by increased awareness. The activities detailed in JA3 will
ensure that awareness of both the existing state of the DC industry and its potential
improvements are communicated effectively to the sector and external stakeholders,
including potential non EU clients for the export of digital services. Future metrics in this case
will focus on contacts with external stakeholders, though the more significant qualitative
impact of attitudinal change is more challenging to measure.




JA4 –Skills Matrices – In the Digital Agenda of the EU commission, which has been
established for 2010 to 2020, six overarching issues were raised in relation to the DC industry.
In particular, one of these was that the skills of the (potential) workforce do not match well,
or are significantly less than, the dictated needs of the industry. This conclusion has been
confirmed by the stakeholder input to the PEDCA project as laid out in section 3.7 of D4.1.
This issue has consequently been a major component of the JAP vision and for that reason
the JA on Skills Matrices has evolved. The work carried out in WPs, I, 2, 3 has clearly
established the existence of a both an existing skills gap and an ongoing issue resulting from
the diverse skill base required to fulfil many of the functions required for the successful
operation of data centres. The skills needed by the DC sector on different levels and expertise
are required to be identified and mapped into skills matrices, which should be constructed as
commercially neutral and available to all. The establishment and maintenance of matrices of
skills will facilitate the development of industry focussed education and training programmes
and enable the grading of skill levels. The prioritisation set out in D4.1 (the JAP) begins with
establishing a matrices focussing initially on the Co-Lo (open or public) data centres and
adding proprietary (private/enterprise) requirements followed by supply chain and
stakeholders. This will progressively impact directly upon the industry and sector recruitment
processes and, if combined with individual technical/professional membership of a
representative organisation impact upon individuals career progression and the achievement
of organisational competency requirements. Despite not contributing directly to any of the
hard metrics shown in the tables the skills matrices are an underpinning requirement of the
successful delivery of the JAP

JA5 – Training Curriculum – Developing an integrated training curriculum, as delineated in S3.5 of
the JAP will address a number of the skills and recruitment issues identified in WP1 and WP2. The
investigations of WP2 adopted a number of research techniques, which included face-to-face
interviews, online surveys, brainstorming sessions and workshops. These were centred on key
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industry employers, the commercial training sector, and other relevant industry stakeholders.
These activities led the consortium to the identification of a number of strengths, weaknesses,
opportunities and threats as reported in the SWOT analysis presented in D2.2. Over the past two
years, the private sector has mobilised to successfully meet the needs of the industry for high
quality, role-based training programmes. However, a number of key challenges still remain to be
addressed in order to maintain a European competitive advantage, which is the main mission for
JA04.Utilising the skills matrices it will build on existing and developed education and skills to
enable data centre operators to ensure that staff are recruited with an approved and validated
training record or can be trained up to recognised industry (and, per the JAP, potentially
professional/technical body) standards which can be translated Pan EU and potentially exported
beyond the EU borders. The ‘skills gap’ identified in the survey and workshops results from the
growth of the sector and individuals with pre-existing traditional qualifications developing data
centre skills via experiential learning. These individuals are ageing and replacement via the same
methodology is seen as both time consuming and containing an element of risk (potential
knowledge gaps). Developing a training curriculum ensures that employers and employees will be
able to plan routes to meet the knowledge requirements of roles within the sector. By analogy
with other technology based industries, it is through the proliferation of targeted knowledge and
skill transfer via co-ordinated training that a significant portion of the economic (improved
competitiveness), environmental (energy use optimisation and whole life considerations) as well
as societal (improved critical infrastructure security and resilience) will be achieved and this is
accounted for in the tables following. The dissemination of the training curriculum will enable less
developed data centre countries within the EU to meet the economic, environmental and societal
challenges that the pervasiveness of digital services demands. Future metrics will, somewhat
naturally, focus on uptake of training courses.


JA6 – Standards, Best Practices and Certifications
The certification of Data Centres to relevant standards, as proposed in JAP activity JA6 is
fundamental to the delivery of the commercial, environmental and societal objectives of the
sector. Whilst there are existing standards and voluntary codes of conduct from the
international organisations including the Uptime Institute, ISO and the EU’s own CoC as well
as a range of national and regional standards which are applicable, it is this plethora, with its
accompanying lack of sector specific clarity or utility which currently causes both the
confusion in service buyers/commissioners and apathy in operators and is identified in the
work carried out in WPs 2 and 3. The proposal of a cost effective unified Data Certification
which is directly relevant to EU conditions and needs directly addresses these concerns, as
well as meeting the challenge of not being just another certification, by abstracting the
relevant elements of each and ensuring that credit is received for any pre-existing
certifications, whilst focussing on the industry/sector requirements to deliver confidence.
Costs of the proposed certification have been established by the pilot programme currently
running in the Netherlands, Germany and the UK and indications are that it can be a cost
effective, relevant certification. Reactions to the pilot both at launch and via the survey and
workshops and individual consultations with stakeholders has been universally positive, albeit
with full recognition of the potential risks inherent in developing, launching and proliferating
any new certification. Whilst it is clear that considerable benefits to the industry and the
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sector can be accrued via the proposed certification model the key will be client acceptance.
The purpose of the DC certification within JA06 is to provide an industry led, widely adopted
recognition of the design purpose, operational integrity, energy efficiency practices and site
access security of DCs. This will be achieved via JA2, JA3 and JA5.
4.3.6

Current Impact Assessment

4.3.6.1 EU GDP impact

Table 1 - EU GDP Impact – Using 2014 as a Static Baseline

Metric Topic
Activity
JA1- R& D Technology
Leadership Platform
JA2 - Representation
JA3 - Awareness
JA4 - Skills Matrices
JA5 - Training Curriculum
JA 06 - DC Certifications
Impact
Cumulative Impact

Contribution
Y0
40
0
40
0
10
10

GDP (€Billion)
Y2
Y4

€ 7.54
€ 0.12
€ 0.000 € 0.000
€ 7.54
€ 0.12
€ 0.00
€ 0.00
€ 1.89
€ 0.01
€ 1.89
€ 0.03
€ 0.000 € 0.303
€ 18.850 € 19.153

Y6

€ 0.24
€ 0.000
€ 0.24
€ 0.00
€ 0.06
€ 0.06
€ 0.61
€ 19.46

€ 0.37
€ 0.000
€ 0.37
€ 0.00
€ 0.09
€ 0.09
€ 0.92
€ 19.77

€ 0.74
€ 23.64

€ 1.24
€ 26.50

Table 1a. Assuming Annual Industry Growth of 5% p.a.
Impact
Cumulative Impact

€ 0.000
€ 18.850

€ 0.33
€ 21.12

Notes and Assumptions
As has been stated throughout this report, all of the illustrations have been extremely conservative in
order to deliver credible minimum impact levels. The influence of each of the consolidated activities
has been estimated by relevance to the metric and the contribution percentages derived from a
consensus of the delivery partners, survey respondents and workshop participants. Zero impacts are
ascribed to activities which do not deliver direct impact but which are critical ‘enablers’, without
which the other actions cannot succeed. The baseline industry size was calculated as earlier
described and the larger table illustrates the impacts for each activity, assuming no increase in the
size of the industry. This is plainly a highly inaccurate view (given the actual rate of growth) and is an
industry rather than a sectoral figure, referring only to the direct market for the provision of digital
services (proprietary or open). Utilising the CBRE European Data Centres Market View quarterly
reports from 2012 to 2014 it is clear that the averaged 5% growth exclusive of any effect from the JAP
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figure represents a more than reasonably conservative representation of the year on year market
increase, particularly when the historic levels of 12% plus (Greenpeace, 2012)are considered. As the
estimate is Pan European it accounts for internal fluctuations of the kind experienced in 2013 when
the North Western European Market experienced a slowdown but this was compensated by a larger
increase in the Eastern European, recent accession nations.
4.3.6.2 EU Energy Savings Impact
Table 2 - Energy Savings Impact – Using 2014 as a Static Baseline

Metric Topic
Activity
JA1- R& D Technology
Leadership Platform
JA2 - Representation
JA3 - Awareness
JA4 - Skills Matrices
JA5 - Training Curriculum
JA 06 - DC Certifications
Impact
Cumulative Impact

Contribution

Energy Savings impact (GW)
Y2
Y4
Y6

Y0
40
0
40
0
10
10

1.5
0
1.5
0
0.375
0.375
0
3.75

-0.0241
0
-0.0241
0
-0.0002
-0.006
-0.0602
3.68976

-0.0486
0
-0.0486
0
-0.0121
-0.0121
-0.1214
3.62855

-0.0735
0
-0.0735
0
-0.0184
-0.0184
-0.1836
3.56636

-0.0664
4.06796

-0.1476
4.40869

-0.2461
4.77892

Table 2a. Assuming Annual Industry Growth of 5% p.a.
Impact
Cumulative Impact

0
3.75

Notes and Assumptions
Again the basis for the calculations is as set out previously and the individual action impact allocation
rationale is as for Table 1. The term energy use reduction impact was deliberately selected following
consultation with stakeholder groups. The consensus was:
i)

ii)
iii)

iv)

Despite the prospect of more energy efficient IT and mechanical equipment, potentially
enhanced by the more targeted R&D activities resulting from JA1, Jevons law means that
it is the overall consumption of energy will continue to increase to 2020 and beyond.
The impact of the JAP will not result in any overall reduction in energy usage
The dissemination and proliferation of good practice and standards combined with
market forces render it likely that the implementation of the JAP will improve the
efficiency of energy usage.
The conservative rationale utilised mean that any increase in the growth rate of data
centre energy use will result in proportionally greater impact from the JAP
implementation.
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v)

It is likely that benefits accruing to this metric will be extremely difficult to monitor in
future years due to the difficulty in ascribing the benefit of the JAP directly.

4.3.6.3 EU GHG Savings Impact
Table 3 - GHG Saving Impact – Using 2014 as a Static Baseline

Metric Topic
Activity
JA1- R& D Technology
Leadership Platform
JA2 - Representation
JA3 - Awareness
JA4 - Skills Matrices
JA5 - Training Curriculum
JA 06 - DC Certifications
Impact
Cumulative Impact

Contribution

GHG (tonnes)
Y2
Y4

Y0
40
0
40
0
10
10

15464
0
15464
0
3866
3866
0
38660

Y6

-248.41
0
-248.41
0
-24009
-62.103
-621.03
38039

-741.19
0
-741.19
0
-185.3
-185.3
-1853
36807

-1462.2
0
-1462.2
0
-365.54
-365.54
-3655.4
35004.6

-684.69
41938

-2251.4
44720.5

-4898.3
46906.1

Table 3a Assuming Annual Industry Growth of 5% p.a.
Impact
Cumulative Impact

0
38660

Notes and Assumptions
GHG emission figures are derived from the EUs EEA Greenhouse gas data viewer. Figures (interpreted
using the EEA Manual). Assumptions of overall growth in the emissions are as for the growth in
energy consumption. Tables 3 and 3a are of particular interest given the EU climate commitment for
greenhouse gas emissions. As in tables 1 and 2, 3a assumes that there will be rise in emissions in line
with the forecasted increasing size of the industry. Table three assumes that emissions remain stable
and, given the challenges of an overall reduction in the GHGs across all member nations it would
appear that these two models represent a reasonable estimate of a possible impact spread.
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4.3.6.4 EU Jobs Impact
Table 4 -Jobs Impact – Using 2014 as a Static Baseline

Metric Topic
Activity
JA1- R& D Technology
Leadership Platform
JA2 - Representation
JA3 - Awareness
JA4 - Skills Matrices
JA5 - Training Curriculum
JA 06 - DC Certifications
Impact
Cumulative Impact

Contribution
Y0
40
0
40
0
10
10

55584
0
55584
0
13896
13896
0
138960

Y2

Jobs
Y4

Y6

56477
0
893
0
310194
223
2232
141192

57384
0
1800
0
450
450
4500
143460

58306
0
2722
0
680
680
6805
145765

2461
155664

5468
174304

9119
195325

Table 4a Assuming Annual Industry Growth of 5% p.a.
Impact
Cumulative Impact

0
138960

Notes and Assumptions
As with other aspects of this analysis, estimating the number of people employed directly in the data
centre industry is impossible to obtain accurately and indeed figures vary wildly and given the nature
of the supply chain (and particularly of some of the multi sectoral uses of some of the mechanical and
electrical componentry) impractical to attempt for the sector. Equally, as previously stated, and in line
with the other estimated impacts consequential jobs have been ignored for the purposes of this
report However the ECONorthwest and The Boston Group reports on the implanting of large scale
Facebook Data Centres deliver a factor of 1:1.4 (for each individual direct payroll employee in the
data centre there are 1.4 jobs created in the local economy. Note that again these are the related to
operational impacts and excludes supply chain and temporary (construction) impacts. The
assumptions made are as follows:
i)
ii)
iii)

iv)

Open or public ‘hosting’ data centre numbers taken from Fig 1 and underlying data
Public data centres represent approximately 20% of the total data centre population
Average data centre employment (given the broad definition of data centres adopted by
the PEDCA project following the survey and workshops) 20 people Full Time Equivalent
(FTE)
Recognising the fact of global competition, estimates encompass both jobs created and
jobs retained in the industry.
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4.3.6.5 EU Industry Coherence
Table 5 -Industry Coherence – Stakeholders Joining Industry Body

Metric Topic
Activity
JA1- R& D Technology
Leadership Platform
JA2 - Representation
JA3 - Awareness
JA4 - Skills Matrices
JA5 - Training Curriculum
JA 06 - DC Certifications
Impact
Cumulative Impact

Contribution

Stakeholder Membership
Y2
Y4
Y6

Y0
10
35
30
5
10
10

111
97
83
14
28
28
0
278

180
60
52
23
48
17
172
450

270
139
119
20
40
40
397
675

405
1020
220
146
73
73
734
1012

190
496

482
820

984
1356

Table 5a Assuming Annual Industry Growth of 5% p.a.
Impact
Cumulative Impact

0
278

Notes and Assumptions
Critical to the success of the JAP, this metric determines the potential ‘reach’ of the implementation.
At the time of final revision (Dec 2014), the Data Centre Alliance enjoys a membership of 278
organisations spread throughout the range of stakeholders and throughout Europe. Not
unsurprisingly there is a current mild primary predominance of UK members and a secondary
dominance of North Western Europe members focussed around the four pre-eminent data centre
countries (UK, Germany, Netherlands and France) centred upon the FLAP (Frankfurt, London,
Amsterdam, Paris) centres. Membership includes Public and Enterprise (private) data centre
operators, consultants, capital equipment manufacturers, end user clients, academic and training
organisations as well as standards agencies and legislators (Graph 1). The assumptions made align
with the organisations own growth plans, envisaging a balancing of membership across the EU whilst
maintaining a broad sectoral base. Whilst not directly contributing to economic, energy, GHG or jobs
impacts, the development of an effective, non -partisan, base is the enabler of these significant
impacts by ensuring the proliferation of best practice, the informed implementation of effective
standards and legislation, co-ordination of research effort and delivering a coherent voice for the
sector. It is recognised that the ambitious growth projections are less than the high acquisition (with
excellent retention) currently being achieved by this ‘young’ organisation in a relatively ‘new’ sector.
4.3.7 Local/Regional impacts
Outside of the core countries housing the FLAP loci, and indeed outside of those specific
concentrations the local and regional impacts of growth in data centres.Emma Fryer and James
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Harbridge of Intellect UK (2013) state that 5% of GVA is added by Data Centres and argue that ‘Data
Centres do not grow in isolation. A single data centre can provide the IT function for thousands of
businesses. Some people are selling or re-selling IT space, many people are selling services to third
parties, some people are using the data centre to manage their own or other people’s applications
which range from fleet logistics to web hosting. The data centre provides the basis for a business
cluster and economic value is added at every level.’ It cites the case of Singapore (amongst others to
further argue that ‘Companies tend to cluster, or co-locate, other corporate functions around their
data centre locations’ and ‘Clustering delivers economic benefits that have no direct link to the data
centre. Data centres drive significant investment in local communications infrastructure which in turn
draws in other businesses. Without the catalyst of the data centre the network infrastructure would
not be upgraded’.
Whilst the impact examples of Facebook and Google tend to be focussed on the locating of large
scale data centres (rather than bespoke SME businesses) it is instructive to see the positive impacts
on the local economies of the locations as cited explicitly in the Boston Consulting Group report(June,
2014) on Facebook’s Lulea (Northen Sweden site) which states that approximately 50% of the total
impact of jobs and investment is local and that the data centre alone contributed 1.5% of the regions
GDP. They also confirm the emergence of a new local ecosystem of ICT companies due to the
clustering effect engendered by data centres. Wilkerson et al for ECONorthwest’s 2014study of the
impact of the implanting of Facebook’s Pineville data centre in Central Oregon and the wider region
(Oregon State) show that in the construction period), local impact (post construction) is
approximately 10% of the regional impact, again in jobs and investments and demonstrates that for
each job in the data centre itself a further 1.4 direct jobs are generated. RTI’s report prepared for
Facebook by Zachary Oliver; an Economic and Fiscal Impact Analysis on Facebook’s Forest City Data
Center, examines impacts at both county and state (North Carolina) level. It was found that capital
expenditure of $680m generated an additional GVA $332 million state wide and that operational
expenditure of 1m million generated an additional output of $ 0.6m when evaluated state wide.
Depending on tax regimes in the locale, region, country increased taxes are a direct result of the
emplacing of data centres in local areas.
It is clear that there is a positive economic impact on the both local and regional economies resulting
directly from the location of data centres but further consideration is required when considering
environmental impacts which, particularly in the case of large scale data centres can be considerable
in the construction phase. It is in this area that the qualitative impacts of the PEDCA JAP can deliver
quantitative benefits through the proliferation of best practice in the specification, construction and
operation of data centres. It is also worth noting that, per the Intellect presentation aggregating IT
always results in an improvement in the PUE with an estimated average of 2.5 for distributed ICT
against 1,4 for large scale aggregation data centres.
4.3.8 Cost Benefits
D5.1, the Business Plan outlines the funding mechanisms and activities for the implementation of the
Joint ActionPlan. It is intended that the plan is delivered by a non –profit, independent organisation
and is predicated upon the Data Centre Alliance (DCA) undergoing the requisite administrative
changes. The business plan clearly identifies the costs of proper delivery of the JAP as envisaged in
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4.1 and identifies commercial funding mechanisms as the major source of funding the delivery.
However, it points out that elements of the activities require investment which is currently unfunded
including initially those of the delivery and promotion of membership services, the raising of
awareness and those arising from the development and maintenance of the Skills Matrices.

Figure 7 - Business Structure of PEDCA

Disregarding environmental and societal benefits the economic benefits identified in Table 1 are
considerable (and of course limited to direct benefits) at a potential raise or safeguarding of up to
€0.92billion. It is difficult to conceive of any circumstances where the funding of the JAP, excluding
the direct third party (public) research development financial support identified in 5.1, at costs in the
region of €1,500,000 in the first two years does not represent a significant return on investment.
When the triple bottom line is taken into account then the delivery of the JAP represents a significant
and low cost opportunity for the EU.
4.3.9

Conclusion and Outlook

The authors recognise that this evaluation contains a number of serious flaws. Predominantly this is a
direct result of the external factors outlined in the scope and approaches sections of this report.
These are:
i)
ii)
iii)
iv)
v)
vi)

Relative newness of the industry
Paucity of hard data
Contradictory nature of available data
Speculative/extrapolative nature of available data
Limited coverage of available data
Reliance on survey data , albeit of relatively extensive scope across the sector

This has resulted in the approach taken being extremely cautious, with predicated impacts being
calculated on low baselines, low growth estimates and conservative additionality. It is therefore
probable that the most significant issue with the implementation of the PEDCA Joint Action Plan is

PEDCA Project Document
Use or disclosure is subject to the restrictions on the first page.

Document Ref: PEDCA-DEL-7.1-AIMES-MGW
Issue:
1.3
Date: 19/12/14
Page 36 of 94

that this report significantly underestimates the level of impact achievable. Despite all of these
restrictions it is clear that the potential impacts of the Joint Action Plan represent a significant
potential for beneficial change, both within the data centre industry and the sector as a whole. More
significantly the societal and environmental benefits extend far beyond the sector.
The sums of money required to underwrite the delivery of the JAP to ensure success are relatively
minor ranging from the €90,000 required to underwrite the membership progression in year 1 to the
shortfall in the full costs (excluding the Skills Matrices) of €1.4million in the first two years.
In addition, the projections in the business plan are based on the rate of growth of chargeable
benefits including membership and certification and hence the rate of delivery of the JAP is
constrained by the commercial pressures facing the not for profit membership organisation which it is
proposed will deliver the JAP, even if the ‘pinch points’ are successfully navigated and unfunded
activities either deleted or funding is achieved. The potential returns on investment on economic,
social and environmental grounds are likely to orders of magnitude in excess of the requisite
investment. It may therefore be prudent for the EU to revisit the business plan and request the
development of a fully costed feasibility plan for a funded model with accelerated reach.
When the project commenced one of the objectives was to determine a possible priority order for
the JAP implementation if funding resources could not be established for the delivery of the complete
plan. However, the strength of the integrated plan is also the fundamental weakness of the JAP for a
future PEDCA and the development of the industry and sector. The plan co-ordinates proposes the six
aggregated joint activities as individual joint activities but in fact, whilst deliverable individually the
analysis of the scenarios actually shows that impacts are better if the JAP is delivered as a whole
PEDCA. As previously stated, despite the scale of benefits and the practicality of becoming selfsustaining beyond year 3 this will prove impractical (and certainly within the timescales to 2020) if
commercial funding is the only source of funding.
The global economy is increasingly reliant on information and communication technologies (ICT) and
the associated processing, storage and transport of digital data and the European Union is a large
part of that trend. All EU member states have experienced exponential growth in data use, for
economic, health, educational, social and governmental purposes and the flow, storage and
processing of data is now inextricably integrated into the fabric of modern society and is critical to its
processes. Although it is apparent that the internet backbone carries the digital traffic - data centres
are equally critical to the digital infrastructure and a wide variety of types of facilities have
proliferated at all interconnection and distribution points.
The continuation of the data and data centre growth rates that have been reported over the past
decade will undoubtedly result in increased data volumes and, without emplacing effective mitigation
strategies, this is likely to impact negatively on energy capacity and the availability of access and to
threaten the EU’s economic and social well-being ambitions. In addition, new strategies such as
“Smart Cities”, “the Internet of Things and member states working to provide faster access for
citizens and businesses will generate more even more usage and even greater reliance on digital
services.
Therefore, it is clear that data centres are already a critical issue for the European Commission and
member state governments, and that a “do nothing” option does not clearly exist or can be
reasonably described. Without access to data and digital services supported by reliable and efficient
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data centres the societal and economic consequences would be bleak. The joint actions described in
the project can only be described as absolutely essential for the future of the EU’s future strategy.
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6 Appendices
6.1 Activity - JA1 R&D Lab

Scenario Owner
Description

Dirk Harryvan

One of the challenges for PEDCA going forward is the
implementation of a set of actions that enable sustainable
growth and consolidation of European Research and
Technological Development (RTD) for data centres. The
requirements document that was developed and delivered as
part of work package 2 described the need to address a number
of RTD activities.

Contents: JA Activities
●
●
●
●
●
●
●
●
●

Proof of Concept
Independent Review
Commercialisation Support
Coordination
Basic R&D
Trusted Information
ESTD
Setting Research Agenda
Legal Advice Service
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6.1.1

Activity: Proof of Concept

Date last modified:

10-09-2014 by (Rabih Bashroush)

Current situation

There are currently a number of proof-of-concept funding schemes across
the EU but little pan European visibility. In the UK, the TSB has been
running the Smart Grant scheme (https://www.innovateuk.org/-/smart),
which offers a three stage process, the first being “Proof of Market”, then
“Proof of Concept” and then finally after successful completion of the first
two stages, they may fund the development of a prototype. At the
European level there is the initiative from the European Research Council
(http://erc.europa.eu/proof-concept), which is currently supporting a
number of developments since 2011 that are mainly driven by academics.
There are other initiatives at EU country level, which offer funding for PoC,
for example the Kennispark Twente (http://www.kennispark.nl/dobusiness/proof-of-concept/), in the Netherlands.

Objective

PEDCA will create a repository and portal of such schemes and make them
easily accessible to interested stakeholders to ensure that pan EU visibility
is improved to stimulate cross border partnerships and knowledge transfer.
.

Roles

PEDCA: Establish and maintain relationships with potential funding agencies
and organisations, Create and maintain the repository and portal ensuring
open access across the EU, monitor uptake and feedback to ensure best
access

Actors

Potential investors
Data centre industry
Universities and research institutions

Precondition(s)

Existing funding schemes to catalogue.
Interest in progression PoC funding by agencies and organisations and on
uptake from industry and academia.
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A one-stop-shop easy access, SME friendly, portal where all parties
interested in PoC funding can learn about existing provision of funding
opportunities.

Postcondition(s)

Metric(s)

H
Metric topic GDP

Metric topic Jobs

Metric topic GHG / Energy

The PoC supports jobs retention through the faster adoption of new and
innovative technology. These technologies will only be adopted when
proven to work and proven to lower the operational costs and or GHG
emissions, thus keeping the industry competitive. The direct impact on
jobs, i.e. jobs created in the Poc centres will be small.
When appropriate for the technology tested, part of the PoC will be an
impact analyses for GHG emissions and energy use effectiveness. As such,
the number and size of installations using a particular technology can be
used to directly calculate energy savings and emission reductions.

Metric topic Education

The PoC centres might be located within educational institutions, but even
commercial centres will likely offer opportunities for (graduate) students to
conduct research. The number of students successfully completing a
research project in the centres can be measured and used as Metric

Metric topic Awareness

While awareness itself is hard to measure, the increased awareness can be
related to the number of PoC requests coming through the portal.

Metric topic R&D/Innov

The number of successfully completed PoC’s is an indication of the impact
of the scheme on R&D and innovation.
Direct measurements in the form of new patents that are related to the
technology subject to the PoC can also function as metric.

Metric topic Other

Impact:
Raised visibility of related funding schemes within related
communities
-

Agencies contributing funding opportunity data
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-

Hits on database

- Uptake of funding
Preferred scenario

Better accessibility to PoC funding which should help maintain the
competitiveness of the industry through innovation. Contributing to the
reduction of duplicate activities

Alternative scenario

NA

SWOT Analysis
Strengths

Weaknesses

Opportunities

Threats

Related ‘Activities’

The existence of a number of PoC funding opportunities.
Lack of awareness of such funding schemes, especially within industry.
Growing data centre industry in the EU. Become (a) main point of contact
for R&D initiatives across EU (for triple helix stakeholders). Independent
library function
Lack of alignment between some funding schemes and industry needs.
Co-ordination of R&D opportunities
Awareness
Representation

Source(s)

https://www.innovateuk.org/-/smart
http://erc.europa.eu/proof-concept
http://www.kennispark.nl/do-business/proof-of-concept/
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6.1.2

Activity: Independent Review

Date last modified:

13-10-2014 by Dirk Harryvan

Current situation

Manufacturers providing equipment to data centres produce fact sheets,
white papers and other commercial documentation underpinning the value
and capabilities of their products. The design and layout of data centres rely
heavily on such self-professed capabilities, where In practice, the details of
the environment in which this equipment will be used can have an
unexpected, most often decremental influence on these capabilities.
In order to account for this influence, the risk averse datacenter industry
often resorts to over sizing the datacenter support equipment.

Objective

PEDCA implements and maintains a directory with research and industrial
facilities that can be accessed for independent testing and independent
review of new and existing results, methods and technologies

Roles

PEDCA: Create, maintain and provide access to the directory of facilities.
Monitor accreditations of testing facilities.

Actors

Equipment manufacturers
Data centre designers and builders
Data centre operators or representative bodies (DCA)
Research and testing facilities (both commercial and public institutions)
.PEDCA Collation review team

Precondition(s)

Existing testing facilities need to be catalogued.
Interest in validated test results from users and producers assessed by
PEDCA personnel to determine priorities for database establishment.

Postcondition(s)

A one-stop-shop portal where testing can be procured and test results can
be accessed.
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Metric(s)
Metric topic GDP

The direct impact on GDP is likely to be small but indirect impacts include
supply chain certainty for both suppliers and buyers.

Metric topic Jobs

The independent review supports jobs retention through the faster
adoption of new and innovative technology. These technologies will only be
adopted when proven to work and proven to lower the operational costs
and or GHG emissions, thus keeping the industry competitive. The direct
impact on jobs, i.e. jobs created in the Poc centres will be small.

Metric topic GHG / Energy

When apropiate for the technology reviewed, the review will confirm
claims on GHG emission reduction and energy use effectiveness. As such,
the number and size of installation for a reviewed technology can be used
to directly calculate energy savings and emission reductions. Attribution of
these improvements to the review process is difficult but reviews will only
be commercially viable if they result in higher sales numbers and thus an
increase in technology adoption.,

Metric topic Education

The review might be conducted by educational institutions thus having
direct impact on education, Commercial centres might offer opportunities
for (graduate) students to conduct research or build experience. The
number of students involved in review projects can be measured and used
as Metric

Metric topic Awareness

While awareness itself is hard to measure, the increased awareness can be
related to the number of review requests coming through the
portal.Number of suppliers using portal Number of clients using portal

Metric topic R&D/Innov

Metric topic Other

Preferred scenario

A preference of the industry to supply and acquire equipment with
independently validated capabilities will ensure support and funding of the
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portal and a healthy community of testing facilities.

Alternative scenario

NA

SWOT Analysis
Strengths

Weaknesses

Opportunities

Threats
-

-

The existence of a number similar schemes for other equipment capabilities
claims and safety features (RAL, KEMA, TUV)
Price pressures resulting in a lack of willingness to pay for independent
testing and test results, from both users and manufacturers.
Growing data centre industry in the EU. Become an indicator of
independently assessed quality/value
Lack of recognition of testing facilities expertise and independence both
between EU countries as well as further abroad.
The multitude of existing labels

Related ‘Activities’

NA

Source(s)

http://www.ral.de/
http://www.tuv.com/global/en/index.html
http://www.dnvkema.com/services/testing/labs/Default.aspx
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6.1.3

Activity: Commercialisation Support

Date last modified:

12 November 2014 by Michael Walker

Current situation

Support for the commercialization of intellectual property (ESTD) is broadly
divided into commercial, academic and public. Support can also be
classified in to two broad areas; financial and advice. The public and private
sectors both provide financial and advice support whilst academia generally
confines itself to collaborative research and advice. Public or State support
for commercialisation is limited by EU legislation to Pre- commercial
(Feasibility and R&D) activities via either central or local government
funding. Almost invariably the funding is block exempted from State Aid
rules. EU funding is available for specific areas of product or service
development within the sector but is limited to specific calls. Currently
financial support (for all but large companies with significant budgets)
represents a significant hurdle to the bringing to market new ideas in the
DC sector. Whilst many sectors can claim to be critical to the effective
performance of society, few can claim to be as critical as the data centre
sector of the ICT market but support policy is fragmented

Objective




To ensure that support funding and advice for Data Centre sector
innovation/ESTD commercialisation is informed and effective.
To ensure that funders target support where it can be most
effective in delivering industry and sector improvements.

Roles

Pan European DCA – canvas and represent the sector requirements to
funding and support bodies across Europe.

Actors

DCA- Collation/aggregation/communication/consultancy
Public Sector funding bodies- effective targeting of funding
Private Sector funders – informed investment strategies
Academics – Sectoral focus

Precondition(s)

Effective and current data on current and immediate technical and
operational concerns of the sector.
Understanding of the societally critical nature of digital service delivery
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Refined, informed, public and private sector investment and advice
strategies delivering effective improvements to industry via effective calls
at EU and national level enabling academic support and private investment
to act as enablers and multipliers.

Postcondition(s)

Metric(s)
Metric topic GDP

Metric topic Jobs

Metric topic GHG / Energy

Energy use optimization improvements (crudely, reduction in EU average
PUE but not limited to traditional PUE - Increased
Processing/Storage/Transport per kW of non IT load.

Metric topic Education

Metric topic Awareness

Funding/support body interactions with Pan European DCA

Metric topic R&D/Innov

Metric topic Other

Preferred scenario

Utilise existing survey data (inc. PEDCA project) to inform national, regional
and EU agencies. Update regularly. Pan EU knowledge leading to effective
influence of support targeting decisions.

Alternative scenario

<If applicable>

SWOT Analysis
Strengths




Strong DCA stakeholder membership with particular reference to
supply chain.
Good contacts in some nations and EU at sector,
investor/supporter levels
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Weaknesses





Opportunities

Threats

Related ‘Activities’
Source(s)

Membership, and hence current sector knowledge, not yet as
geographically diverse as necessary. Funding
body/Investors/support contacts not complete.
Support providers generally exhibit poor understanding of the
industry, the sector and its challenges.

Growing impact of the DCA increases sectoral knowledge base. Use of
sectoral knowledge base to inform public, private, academic support
strategies
Pressures on funders/investors , supporters from all bodies
JAP 1 and JAP 2






Survey
Workshops
One to One interviews
Chambers of Commerce
Academic institutions (within and outside the project)

.

PEDCA Project Document
Use or disclosure is subject to the restrictions on the first page.

Document Ref: PEDCA-DEL-7.1-AIMES-MGW
Issue:
1.3
Date: 19/12/14
Page 49 of 94

6.1.4

Activity: Coordination

Date last modified:

06/11/2014

Current situation

State support for commercialisation is limited by EU legislation to Precommercial (Feasibility and R&D) activities and some level of financial
support is available in some EU countries and is centrally or locally funded.
Almost invariably the funding is block exempted from State Aid rules. EU
funding is available for specific areas of product or service development
within the sector but is limited to specific calls. Formal private sector
support is provided by trade associations/chambers of commerce and
financial institutions but can be inhibited by trust issues as well as
legislative (state Aid) and litigation issues. Academic institutions do provide
collaborative support but this varies by institution.

Objective

JAP 1.3 will facilitate all stages of the commercialisation process by creating
a central directory of support services on an EU wide and country by
country basis

Roles

DCA will develop, co-ordinate, curate and publicise the data and be
responsible for responding to individual enquiries in order to facilitate the
matching of investors and IP developers

Actors

DCA
EU (H2020/Interreg)
National, Regional, Local Governments
Academic Institutions
Chambers of Commerce
Trade Associations
Financial Institutions
Innovators/Entrepreneurs (IP Developers)

Precondition(s)

DCA membership survey of available support
Data repository
Access portal

Postcondition(s)

A Pan EU database of support mechanisms (financial and knowledge based)
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available for interrogation by innovators/potential entrepreneurs
Metric(s)

Metrics, contributing to:
●
●
●
●

Environmental impact
Technical resilience
Commercial Advantage/Resilience
Overall improvement to local/regional/EU economy

Metric topic GDP

5 (?)% increase in uptake of funded support by DC related innovators (€)

Metric topic Jobs

5%(?) Increase in jobs engaged in DC related commercialisation

Metric topic GHG / Energy

Metric topic Education

Metric topic Awareness

Hits on Website

Metric topic R&D/Innov

Increased pre- commercial support uptake by DC/DC related innovators. (€)

Metric topic Other

Preferred scenario

This is a relatively low cost activity and a pilot could be accomplished within
resources currently available to the DCA. However a funded awareness
programme (Interreg?) would enable implementation at a much swifter
rate. Longer term a funding mechanism may need to be set in place
(membership charge/benefit)

Alternative scenario

Status quo

SWOT Analysis
Strengths

Excellent DCA contacts in many EU countries (and Commission) to assist
in/facilitate gathering the data.
DCA has credibility as a source of information.
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Weaknesses

Opportunities

Threats

Difficult to obtain responses to surveys – might need to mitigate by direct
contact with governments and other actors.
Become trusted partner of government(s) and other support organisations
and receive automatic notification of support mechanisms.
Reputational if database is not substantially complete (at least on a country
by country basis)

Related ‘Activities’

JAP1 Research and Development

Source(s)

EU Commission
National/Local/Regional Governments
Academic Institutions
Chambers of Commerce
Trade Associations
Financial Institutions
Academic institutions
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6.1.5

Activity: Basic R&D

Date last modified:

<10-09-2014> by Rabih Bashroush

Current situation

The industry is recognised to resist change due to the critical nature of the
provision of service and there are a number of barriers to the adoption of
new technologies. Basic research and development is driven by ideas that
may not actually be practical today. There are many research questions and
problems that need to be addressed.

These problems can best be addressed by consortia research that would,
more extensively than is the case today, effectively involve academic
institutions with industry. Other technical problems require the time and
effort of a research or masters student, working in a university that has a
research programme closely related to the research topic under scrutiny.
The role of PEDCA in this context would be to act as the prime source of
dissemination, particularly if the output from the research is required to
influence behavioural change, such as reluctance to introduce new and
better technologies. PEDCA could implement a sourcebook of public
information on research that involves trials.

Objective

PEDCA will create, maintain and publicise a database of basic research
funding bodies and funding schemes ensuring that it becomes the
repository of choice for funding organisations and the resource of choice
for bodies seeking support

Roles

PEDCA: Create and maintain the database.

Actors

Data centre industry
Universities and research institutions
Public sector
PEDCA
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Precondition(s)

Existing funding schemes to catalogue. Interest in basic research funding
from industry and academia.

Postcondition(s)

A one-stop-shop portal, linked with other JA1 activities where parties
interested in Basic research funding can learn about the different funding
opportunities.

Metric(s)
Metric topic GDP

Channeling research funding into datacenter technology research will lead
to an increased level of research likely to result in new innovative products.
the sale of these products have a direct impact on GDP and an indirect
impact through increased competitiveness of the industry. Where the
research is channeled towards behavioural change, this change wil likely
result in a better adoption of innovative technology and as such will also
positively impact GDP.
Though a conversion ratio will need to be researched, the amount of Euro’s
channeled through this program are a direct indicator of the impact.

Metric topic Jobs

increased research levels supports jobs retention through the faster
adoption of development new and innovative technology. Also, the
increase in research level directly delivers job opportunities for researchers
and university graduates. The number of employees in funded projects can
be used as a direct measurement.

Metric topic GHG / Energy

Funding will be directed toward projects that have a direct positive impact
on GHG emission reduction and energy efficiency. Attribution of these
improvements to the research can only be done once a research result
becomes part of a product or a measurable increase in adoption rate of
innovative technology. The verified GHG and energy claims associated with
a new product can help with thus attribution.

Metric topic Education

The research can be conducted by educational institutions thus having
direct impact on education, Commercial research might offer opportunities
for (graduate) students to conduct research and build experience. The
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number of students involved in funded research projects can be measured
and used as Metric
Metric topic Awareness

Metric topic R&D/Innov

funding research will have a direct impact on the level of research activities.
The amount of money including matched funding can be used as a metric,
alternatively patents filed/awarded resulting from funded research can be
used as metric.

Metric topic Other

Preferred scenario

Better accessibility to basic research funding which should help maintain
the competitiveness of the industry through innovation.

Alternative scenario

NA

SWOT Analysis
Strengths

Weaknesses

Opportunities

Threats

The existence of a number of basic research funding opportunities.
Lack of engagement of industry in existing funding schemes.
Growing data centre industry in the EU.
Lack of alignment between some funding schemes and industry needs.

Related ‘Activities’

NA

Source(s)

http://ec.europa.eu/programmes/horizon2020/
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6.1.6

Activity: Trusted Information

Date last modified:

14-10-2014

Current situation

Vasiliki Georgiadou (GIT)

Objective

Information is scattered; expert forums do exist, such as for example
http://www.datacenterdynamics.com/focus/blogs_archive; nevertheless
they are usually an one-way communication or loosely managed (such as a
LinkedIn group discussion thread)
PEDCA would maintain an information system providing members access to
themed blogs including an “ask an expert” service
Members can attain additional status when their activity indicates a high
level of expertise on a particular subject. Through a system of experts and
champions,a positive stimulans is created to share knowledge between
members.

Roles

PEDCA would maintain an information system providing members access to
themed blogs including an “ask an expert” service

Actors

Industry Expert
PEDCA Champion
Forum Administrator
Forum Moderator
Forum Member

Precondition(s)

Data Centre Professionals: Data Centre Operators and Managers, Data
Centre Designers and Suppliers, Utilities
Public Sector: Policy Makers
Academia: Curriculum and Research Agenda Developers

Postcondition(s)

Identify industry experts
Identify a knowledgeable PEDCA champion who ensures that what the
experts are saying makes sense
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An one-stop information system that PEDCA members trust to find answers
to their specific questions while ensuring effective two-way communication

Metric(s)

Metric topic GDP

Metric topic Jobs

Metric topic GHG / Energy

Metric topic Education

Metric topic Awareness

Having access to knowledge increases the adoption of new innovative
technology that lowers GHG emissions and improves energy use
effectiveness. The activity on themed blogs, such as the number of different
organisations asking questions and the number of questions on a particular
subject indicate a likelyhood of technology adoption. and thus a
quantifiable attribution to the reduction of GHG emissions of a particular
technology.
The number of different users of the forum multiplied by the amount of
questions answered for these users form a measurable impact on the
education of the sector.
The number of Forum members are a direct indicator for awareness on the
subjects covered in the forums.

Metric topic R&D/Innov

Metric topic Other

Qualitative
1. Raise awareness on issues related to guidelines, standards and best
practices
2. Improve understanding on industry challenges along with potential
solutions
a. Reduce GHG emissions; maximize RES use; environmental sustainable
data centres
4. Prepare industry for policy and regulation
All the above contribute to improving and maintaining competitiveness
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Preferred scenario

PEDCA is to set up and maintain an information system that would provide
members access to themed blogs; information is expected to cover the
changing landscape of guidelines, standards and good practices in
constructing and maintaining sustainable data centres. It would also include
regular case-study analysis of both success and cautionary stories. An
additional component is what others think of the information provided, so
the system would also include member reviews, testimonials or both.

Alternative scenario

N/A

SWOT Analysis
Strengths

Weaknesses

Opportunities

Threats

Leverage on the existing fragments of the PEDCA platform and pool of
members and expertise (“ask an expert” service to be seen as an add-on)
Overhead to moderate the interactions, maintain a relevant pool of
experts, and collating the information
Identified need for common ground and coordination especially regarding
standards and industry practices
Weak representation of stakeholders: few members; low quality of
discussions, a fear of sharing information that might improve cost
effectiveness of competing companies

Related ‘Activities’

JA1-R&D/Independent Review, (others)

Source(s)

http://www.aimcal.org/technical-resources/ask-aimcal.aspx
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6.1.7

Activity: ESTD - Early Stage Tech Dev

Date last modified:

10-14-2014

Current situation

Vasiliki Georgiadou (GIT)

Objective

Early Stage Technology Development (ESTD) describes the crucial step of
taking a proof of concept to its commercialization stage. Currently there is
some public sector funding for research to identify ideas and the creation of
“proof of concepts”. However, an important missing link in the innovation
cycle is the ESTD which needs to be addressed. ESTD work is largely funded
by Angel investors and is seen as a high risk investment.

Roles

PEDCA is to set up and maintain the necessary platform to help bridge that
gap. The platform would bring together business investors, universities,
relevant national and EU public funding bodies and other stakeholders that
are interested in funding ESTD activities in the data centre industry. This
could take the form of annual events or workshops where projects are
presented.

Actors

Business Investors
Universities: Labs and Resources
Local, national, EU public funding bodies
Private funding schemes
PEDCA support team

Precondition(s)

Data Centre Industry
Academia
Local, national, EU governments

Postcondition(s)

Connection with relevant funding schemes and academia

Metric(s)

Identify and support start-ups focused on the data centre industry
Metric topic GDP

Products are developed in order to be sold. The amount of money
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associated with the sale of, under ESTD developed, products is a direct
indicator of GDP impact.
Metric topic Jobs

Both direct job creation in product development as well as indirect jobs in
sales functions for completed product result from ESTD programs. These
jobs can be measured during the funding stage.
Influenced Job retention through increased industry competitiveness can
be related to the sales numbers of a developed product

Metric topic GHG / Energy

Product development is a crucial step in technology adoption. The
effectiveness of the ESTD program in this respect can be measured by
recording the adoption (sales) of the developed product and multiplying
with the verified GHG and energy reduction per installation.

Metric topic Education

Metric topic Awareness

Metric topic R&D/Innov

Metric topic Other

Supporting the development of products from new technology improves
the attractiveness of research in general. the amount of ESTD funding as
well as the number of successful projects are good metrics for this
parameter
Qualitative
1. Boost innovation
Quantitative
1. Create employment opportunities
2. Increase GDP

Preferred scenario

A database is to be created with information on financing and investment
opportunities; this database will be accessible to interested (angel)
investors. This activity will also include organising relevant events and
seminars across Europe. A trained support team will need to be setup and
maintained to provide advice and guidance for all stakeholders.
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Alternative scenario

Connection with existing business incubators

SWOT Analysis
Strengths

Weaknesses

Opportunities

Threats

Leverage on the existing good connection with the data centre industry and
academia
Low degree of familiarity with funding schemes (?)
Plethora of funding schemes
Already established incubators; plethora of funding schemes

Related ‘Activities’

JA1-R&D/Commercialization support, JA-R&D/Proof of Concept, (other?)

Source(s)

http://www.yesdelft.nl/
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6.1.8

Activity: Setting Research Agenda

Date last modified:

23-09-2014 by Achim Schreven

Current situation

Currently the data centre industry has little involvement in influencing the research
agenda within the EU. This is due to the lack of industry coordination and
Organisation as well as the lack of awareness of available research support
opportunities such as Horizon 2020.

Objective

The role of PEDCA in this context will involve the creation of an EU wide platform,
representative of the data centre industry and its supply chain. The platform
should be designed to ensure that the European data centre industry has a voice in
shaping the research direction and agenda.

Roles

The activity needs a project coordinator and some administrative support
for the data and database maintenance.

Actors

DC Industry, Universities, EU-government

Precondition(s)

Financing through a membership plus fee as described in Del. 5.1 constant
coordination efforts to be spent

Postcondition(s)

Collaboration of DC-Industry and Universities, Research Institutions

Metric(s)
Metric topic GDP

Metric topic Jobs

Metric topic GHG / Energy

Metric topic Education

Metric topic Awareness
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Metric topic R&D/Innov

Growth Rate of PEDCA-Database for Setting Research Agenda:
Amount of initiated projects via the database

Metric topic Other

Invite a broad variety of the above mentioned participants for an initial set of data
to the database

Preferred scenario

Initiate frequent information platforms (such as update informations, newsletters
etc) in order to keep the information flow

Alternative scenario
SWOT Analysis
Strengths

Weaknesses

Opportunities

Threats

common coordinated platform, crystalising point for information,

platform is only as good as good and up2date the information is
get the momentum to initiate innovative R&D projects

participants may be shy to contribute as to privacy issues

Related ‘Activities’

Database

Source(s)

An ideal project start would populate the database with input from a kickoff type workshop with industry and research participants
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6.1.9

Activity: Legal Advice service

Date last modified:

<29-09-2014> by Johannes Schäfer

Current situation

Founding a datacentre industry related business, in particular in Germany,
requires a complex periphery of measures to be taken simultaneously. On
the one hand, strict data protection laws require founders to follow a
complex set of rules. Next are regulations concerning the legal form of
companies, and regulations concerning working permits and residence
permits for all employees including management. This, in addition, is
divided into regulations concerning EU and Non EU citizens. All this
currently is handled by several institutions, requiring for example that
founders contact the local Labour Office, the local employment agency, the
local chamber of commerce, and the municipality offices in charge of the
processes (local Aliens Registration Office, Economic Development
institutions)

Objective

centralize the information necessary for founders in one place

Roles

The new service will centralize the required information as listed above,
provides a detailed set of information on required steps in the registration
process, order of steps to be taken, contact addresses, and necessary
documents to be attached throughout the process

Actors

As listed above: the local Labour Office, the local employment agency, the
local chamber of commerce, and the municipality offices in charge of the
processes (local Aliens Registration Office, Economic Development
institutions)

Precondition(s)

n/a

Postcondition(s)

Centralized point of contact

Metric(s)
Metric topic GDP

Metric topic Jobs
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Metric topic GHG / Energy

Metric topic Education

Metric topic Awareness

Metric topic R&D/Innov

Metric topic Other

Measuring the average time span of founding processes before vs. after
Number of service users

Preferred scenario

Assemble all acting parties as listed above In joint event to establish a
founding support point of contact

Alternative scenario

n/a

SWOT Analysis
Strengths

Weaknesses

Opportunities

Threats

See below opportunities
See below threats
< The chances included in the joint support approach are strong increase
rates in founders to be seen when the word is spread that special support
units help movers and shakers from the data center industry to settle in the
respective regions.
Complex regulations meet complex structures, and in particular the inertia
of local institutions avoids change and transparency. Competences are
often defended at all costs, even if joint approaches increases efficiency.

Related ‘Activities’

Comprehensive Support Office for founders from the DC industry

Source(s)

Economic Development agencies, local chambers of commerce, local labour
offices, local aliens registrations offices
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6.2 Activity - JA2: Representation
Scenario Owner

Simon Campbell-Whyte
Membership of an NPO (Non-Profit Organisation) that can deliver
benefits against a collectively agreed agenda for the common interests
of its members. This also carries a value proposition to motivate
members to join and to financially contribute to the funding of the
NPO and its activities

Description

Contents: Representation
6.2.1

Activity - Representation

Date last modified:

<05-09-2014>

Current situation

The DCA is an NPO formed in 2011 for the data-centre sector, it has around
200 members and employs 3 staff. Membership is mainly UK based,
however there are members in around 20 countries but not in any great
depth to sustain localised presence. Green IT Amsterdam also has a similar
membership model and has been able to contribute experience to this
perspective.

Objective

The objective of PEDCA is to build the NPO to underpin, support and sustain
the Pan-European implementation of Joint Action Plan .

Roles

PEDCA: Define the specification and constitution of the NPO
PEDCA: Disseminate and market the value proposition
PEDCA: Provide the framework for the definition of the programmes,
agenda and work plans of the NPO
PEDCA: Define the membership services

Actors

National Governments
EU Commission
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Universities and research institutions
Data centre industry businesses and service providers
Stakeholder Groups and related Associations
End Users of Data Centres
Precondition(s)

Existing DCA membership structure and cost profile can be used as a
starting point. However PEDCA will recommend changes to the constitution
and setup to enable adoption and presence across EU member states

Postcondition(s)

A Pan-European NPO to effectively represent and co-ordinate the data
centre industry. Five EU member states with a sustainable staff member(s)
in each state can be regarded as achieving this objective.

Metric(s)

Impact on:
·

EU Commission’s ability to implement its policies – eg Digital Agenda
(environmental, energy, security (cybercrime), economic growth)
Worldwide Competitiveness of European data centre sector

·

Member organisations

·

End Users

·

SDO’s (standards development organisations)

·

The R&D Agenda (both national and regional)

·

USA, Africa, Middle East and APAC

Metric topic GDP

N/a (no metrics that provide directly related impact on this topic)

Metric topic Jobs

N/a (no metrics that provide directly related impact on this topic)

Metric topic GHG / Energy

N/a (no metrics that provide directly related impact on this topic)

Metric topic Education

N/a (no metrics that provide directly related impact on this topic)

Metric topic Awareness

N/a (no metrics that provide directly related impact on this topic)
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Metric topic R&D/Innov

Metric topic Other

N/a (no metrics that provide directly related impact on this topic)
Collective voice metrics:
●
●

no. of organisation members after year 1, 3 and 5.
no. of platform website log-on’s, no. of twitter/linkedin group followers
after year 1, 3 and 5.
● no. of times platform has engaged with policy makers,
● no. of collective workshops (on best practice of specific subject matter)
etc. after year 1, 3 and 5.
By analogy these metrics can be used to help calculate impact for topics in other
JA’s.

Preferred scenario

Measurement of influence, profile advancement, saved money through
improved co-ordination, greater dissemination of R&D, greater
participation on SDO’s, more awareness of industry strengths and
weaknesses, more networking opportunities (sales leads)

Alternative scenario

<If applicable>

SWOT Analysis
Strengths

Weaknesses

Opportunities

Threats

Existing NPO in sector, membership and track record – stated international
scope
Relative lack of resources outside EU, Language barriers, cultural barriers,
risk of duplication of agenda with other NPO’s, incomplete value
proposition.
Identification of niche in market for NPO to fill
Lack of adequate funding

Related ‘Activities’

ALL PEDCA “Products” and many of DCA ones; ie Member’s portal, Journal,
media, networking etc

Source(s)

http://www.data-central.org/default.asp?page=DCAmembershiplevels
http://c.ymcdn.com/sites/www.data-
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central.org/resource/collection/360DE943-7731-45D3-95A9713E7441844F/Comparison_Chart_V4_210714.pdf#

6.3

Activity - JA3: Awareness

Scenario Owner
Description

Steve Hone
Driving Awareness of the Data Centre Industry within the Business
World, the Media, Governments and the General Public.
Data centres form the backbone of the digital world. It is only when
these critical elements fail that the community at large becomes
aware of its absolute dependency on the data centre infrastructure.

Contents: JA Activities
● Industry Events
● Expertise Centers for DC

6.3.1

Activity: Industry Events

Date last modified:

02-11-2014 (Frank Verhagen)

Current situation

Even though data centres are very important in day to day life, not many
people are fully aware of this. The lack of attention brings a lack of urgency.
By actively reaching out from the data centre industry to the outside world
(may very well be important stakeholders!) this lack of awareness may be
solved.

Objective

Sufficient data centre awareness of stakeholders and the public.

Roles

PEDCA: Clarify the need for awareness.
PEDCA: Define the awareness activities.

Actors

Data Centre Alliance
Stakeholder/end-user Groups and related Associations
Universities and research institutions
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Data centre industry businesses and service providers
End Users of Data Centres
Precondition(s)

A sense of urgency in the data centre industry and its associations, that
there is a necessity to raise awareness of all stakeholders.

Postcondition(s)

Important stakeholders have become fully aware of the data centres and
the challenges the data centre industry faces. Stakeholders are able to
contribute and facing these challenges in an orchestrated way.

Metric(s)
Metric topic GDP

Industry events create turnover and profits. Each industry event is a metric
in itself. It contributes to the GDP. To have a larger number of industry
events and a larger number of visitors (entree fees) raises the annual GDP
with at least 5 M Euro per year, increasing with the similar growth rate as
the industry does: +~20%-40% annually for the coming 5 years:
2015: +5 M
2016: +6,5 M
2017: +8,5 M
2018: +11 M
2019: +14,3 M
Makes 45 M in extra contribution to the GDP in Europe.

Metric topic Jobs

At least 80% of this turnover will be consumed by paying people, this
means, at an average yearly costs of a job (60 K EUR):
2015: + 83 jobs
2016: + 108 jobs
2017: + 142 jobs
2018: + 184 jobs
2019: + 238 jobs
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Metric topic GHG / Energy

Based on industry awareness R&D projects, a metric could be found by
following up on event visitors and research the measures they have taken
after being made more aware of the possibilities, during the industry
event(s) attended.

CO2e (GHG equivalent to CO2) reduced by influence on EU Commission (self)
regulation by best practice recommendations
No. of adoption by members of EU DC CoC
No of adoption by members of other Energy saving best practices recommended by
PEDCA platform.
Metric topic Education

Having been to data centre industry events, people will be more aware of
the challenges of the data centre industry and the awareness of the
industry’s need for investing and attending data centre education will
become more apparent.
The metric would be the increase in training and education.

Metric topic Awareness

Before and after several industry events, surveys and interviews may
indicate the level of awareness. Repeated questions and the answeres
indicating the level of awareness should increase over time. The %
awareness/% unaware, linked to each question/issue should increase over
time.
The number of people visiting the events is a metric.
The (asked for) variety of Organisations that event visitors represent, is a
metric.
The (increasing) number of people attending the Granting Awards “leading
the Best” is a metric to register.

Metric topic R&D/Innov

Metric topic Other

Preferred scenario

Get in contact with trade associations to use their platforms (seminars,
magazines, exhibitions) and disseminate through the audience the
necessity of data centres, the importance, the growth figures, available best
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practises and ‘low hanging fruit’, the energy use and other data centre
challenges.
Alternative scenario

<If applicable>

SWOT Analysis
Strengths

Awareness is raising, the EU has given more funding to data centre related
R&D including the dissemination of results.

Weaknesses

The secretive nature of data centres has created a ‘need to know’ attitude
throughout the data centre industry. This inclination doesn’t help raising
awareness to outsiders. Next to this is the fact that there is a competitive
playing field between suppliers to the industry that hampers transparency
and openness, needed for industry events.

Opportunities

The growing concerns around scarcity of energy and information security,
of the growing speed of data centres, of the potential of the Internet of
Things and Big Data, of the carbon emissions; all helps to raise interest and
awareness.

Threats

Raising awareness could also raise the concern of the data centre industry
that other stakeholders will ‘wake up too quickly’ - and start panicking. The
fear that this may result in over-reactions in legislation based on
assumptions that might have been drawn too quickly, could withhold the
felt necessity to raise awareness. It happened before!

Related ‘Activities’

The PEDCA project itself, its presented results will contribute to raising
awareness. The DCA has produced a very open collaborative platform for
every stakeholder to enter. During the PEDCA project WP6 was
exhaustively used to disseminate the necessities and objectives of the
PEDCA projects.

Source(s)

If applicable, source providing any relevant info applicable to shaping the
scenario above>
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6.3.2

Activity: Expertise Centers for DC

Date last modified:

02-11-2014 (Frank Verhagen)

Current situation

The lack of objective knowledge is making people look for commercial
truths. These are available in large numbers, but might be commercially
influenced as well and are therefore not always totally trustworthy.

Objective

To have expertise centres for data centres where research, data,
information, market views can be found in a database, accessible to
everyone. These will be scrutinized according to the practices of the
academic world: a clear distinction will be made between assumptions,
theories, paradigms, statistics, test, vulnerability and quality of likely truths.

Roles

PEDCA: Organisation of Focus panels, capturing information.
PEDCA: Organisation of theme events, capturing information.
The data centre industry stakeholders:
●
●

●

Actors

joining Focus panels and Theme Events, sharing insights and
information
Delivering products to the market, having these tested by approved
independent institutions, to share the test results in the
aforementioned database of the expertise center
Using the expertise centers and in doing so, granting these centres
the authority of becoming an important knowledge node of the
industry for every stakeholder (public, industry and academia).

Data Centre Alliance
Stakeholder/end-user Groups and related Associations
Universities and research institutions
Data centre industry businesses and service providers
End Users of Data Centres.

Precondition(s)

A sense of urgency in the data centre industry and its associations, that
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there is a necessity to have unbiased, reliable expertise center.
The expertise centers will become the place to go for data centre related
information. Suppliers will feel the need to enter qualified commercial
information by having their claims back up by (proven) independent,
(academic) institutes.

Postcondition(s)

Metric(s)
Metric topic GDP

As mentioned in WP 5, Focus Panels and Theme Events have their own
revenue stream. The expertise centres will have a NPO setup.

Metric topic Jobs

Each expertise center will staff 3-5 people. In 2017 5 expertise centres will
have been set up, providing ~ 20 full time jobs.

Metric topic GHG / Energy

Thanks to the very existence of an expertise centre and its open database
stakeholders can make better selection decisions. The improvement in
selection of suppliers and their solutions will, in this phase of the industry
and its widely differing set of solutions and products, save at least 20%-30%
of energy use and GHG exhaust, in comparison with not having an
independent expertise center.

Metric topic Education

Metric topic Awareness

Metric topic R&D/Innov

Metric topic Other

Preferred scenario
Alternative scenario
SWOT Analysis
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Strengths

Weaknesses

Funding is uncertain. The expertise centre needs to have a business model
that either entail annual fees for people/Organisations that want access to
the database or payments for specific data.

It will sometimes be hard to only stick to the proven facts (data). The truth
(conclusions derived from data) is always hard to prove. The expertise
center needs to be very prudent in communication, even though it will be
asked for more than clean data repeatedly. Reputation and integrity are
both fragile but the keys to success of the expertise center.
Opportunities

Threats

The industry is now exceeding childhood. There is a need for more
information that can be trusted. Moreover, there is a current need for
openness and more transparency in society.
Society is getting more used to the fact that a lot of information
(commercial, proven or not) is available for free, the expertise centre will
have costs that need to be compensated. The threat and uncertainty is: will
anyone pay for this data - is an expertise center sustainable in future?

The need of suppliers for bending the truth now and then, will feed the
need for commercial suppliers to stay out of this expertise center.
Related ‘Activities’
Source(s)

If applicable, source providing any relevant info applicable to shaping the
scenario above>
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6.4 Activity - JA4-Skills Matrices
Scenario Owner

Esther Van Bergen

Description

Matrices of Skills, consisting of:
·

Skills identification and mapping using SFIA based method
and ensuring skills related to industry developments are integrated
into the matrices.

Contents JA Activities:
●
6.4.1

Skills Identification and Mapping Services
Activity: Skills Identification and Mapping Services

Date last modified:

19-09-2014

Current situation

There is no comprehensive skills mapping matrix available that fits the
needs for the DC industry. The service has to be developed without current
availability of previous efforts. This influences costs and person-months
required for development.

Objective

By creating and maintaining skills matrix the current GAP will be diminished
and education & training institutes will be better enabled to match their
curricula with industry needs. This will help enable the DC industry to
provide concrete information on how much the sector contributes to
regional, national, EU ambitions on its social, environmental and economic
impact.

Roles

●
●
●
●
●

PEDCA: Create skills matrix based on initial identification and mapping.
PEDCA: Manage: Continuous improvement of skills matrix
PEDCA: Create annual (?) skills match survey for industry stakeholders
for metrics / KPI measurements.
Industry stakeholders (members?): Participate in skills match survey
PEDCA: Create annual (?) E&T match survey to measure available
education and training (with skills identification) for E&T institutes for
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●
●
●
●
●
●

●
●

Actors

●
●
●
●
●
●

Precondition(s)

●

metrics / KPI measurements.
E&T institutes (members?): Participate in E&T match survey
Annual (?) inventory of DC industry size (per DC type?)
PEDCA: Create and maintain industry stakeholder survey database
PEDCA: Create and maintain E&T institutes survey database
PEDCA: Define KPI’s (metrics) for measuring impact of use of Skills matrix
by beneficiaries
PEDCA: Public relations: Create sense of ownership with beneficiaries
*1) through (ex): Review round(s), Marketing, Gather endorsements,
use-support contact point
PEDCA members
DC industry stakeholders (incl. non-PEDCA members?): DC owners,
operators, 3rd party suppliers etc. Mostly HR and procurement
responsible department/people.
Universities
Vocational education institutes
Training institutes
Regional, national, EU governmental bodies
Indication of general purpose of skills matrix
Indication of initial framework and method used to estimate activities
needed to develop the skills matrix
Indication of initial framework and method used to estimate activities
needed to maintain (govern) the skills matrix

A clear overview of datacenter industry related skills. What to need to have
accomplished in order to score on a certain skill set. An industry agreement
on the completeness of the skills as mentioned in the skills matrices.

Postcondition(s)

Metric(s)
Metric topic GDP

●

Metric topic Jobs

●
●

Metric topic GHG / Energy

●

% rise of skilled employees (with minimum of x% skills match) within DC
industry (per role?) per x period.
Time for new employees to get ‘up and running’ in the job (unskilled vs.
semi-skilled vs skill-matched). Increase no. of semi or matched, what is
the impact.
Regular analysis on match between DC industry and regional, national,
EU ambitions for social, environmental and economic impact.
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Metric topic Education

●
●

Metric topic Awareness

●
●

No. of GAPS identified when comparing skills matrix with available
training and education (excl. experience related skills)
No. of training, curricula adjusted or developed based on use of skills
matrix.
% or no. of HR departments using skills matrix for hiring within DC
industry per x period.
% or no. of procurement departments using skills matrix for 3rd party
tenders / hires (per role?) per x period.

Metric topic R&D/Innov

●

The % of typical R&D/Innovation skills that are mentioned in the skills
matices/total amount of skills described

Metric topic Other

●
●

Overall % decline in DC industry stakeholders experiencing ‘skills GAP’
% decline in DC industry stakeholders experiencing ‘skills GAP’ per role

Engage with colo stakeholders identify which roles and per role identify
which skills they consider to be must haves/nice to haves. It is
recommended to keep in mind the SFIA framework when formulating the
questions that will need to be posed to the colo stakeholders.

Preferred scenario

Evaluate the common grounds from all stakeholder input to determine the
roles and skills. Roles need to be translated into SFIA equivalent. The skills
mentioned for each role must then be aligned with the SFIA equivalent.

When skills matrix is to be expanded to include non-colo data center
business, similar excercises are needed. Since there is less uniformity within
those work environments, this will be a more complex excercise
Alternative scenario
SWOT Analysis
Strengths

within Co-lo sector there is more uniformity of roles. Also expected more
uniformity on skills.
Not done yet (although some attempts were made / ongoing).

Weaknesses

Primary focus on co-lo alone: supporting roles and required skills are
undervalued.
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If expanded beyond non co-lo (i.e. comprehensive) matrix: complex and
time-consuming to create and to maintain.
Maintaining matrix is heavily dependant on input from various stakeholders
and process to gather this input must be in place for good governance.
Opportunities

If comprehensive matrix is set-up and proven added value for multiple
stakeholders: Unique ‘selling’ point, good PR, awareness tool, curriculum
development tool

Threats

DC industry not clearly defined, this should be done before being able to
understand the depth and width of the skills needed for the industry.
Risk of co-lo focus alone.
Need to understand SFIA method well before commencing with this activity

Related ‘Activities’

SFIA Method,
PEDCA related: Training matrix, Standards and Policies service,

Source(s)

SFIA method (website: http://www.sfia-online.org/)
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6.4.2

Activity - JA4-Skills Matrices

Scenario Owner

Esther Van Bergen

Description

Matrices of Skills, consisting of:
·

Skills identification and mapping using SFIA based method
and ensuring skills related to industry developments are integrated
into the matrices.

Contents JA Activities:
●
6.4.3

Skills Identification and Mapping Services
Activity:Skills Identification and Mapping Services

Date last modified:

19-09-2014

Current situation

There is no comprehensive skills mapping matrix available that fits the
needs for the DC industry. The service has to be developed without current
availability of previous efforts. This influences costs and person-months
required for development.

Objective

By creating and maintaining skills matrix the current GAP will be diminished
and education & training institutes will be better enabled to match their
curricula with industry needs. This will help enable the DC industry to
provide concrete information on how much the sector contributes to
regional, national, EU ambitions on its social, environmental and economic
impact.

Roles

●
●
●
●
●

●
●

PEDCA: Create skills matrix based on initial identification and mapping.
PEDCA: Manage: Continuous improvement of skills matrix
PEDCA: Create annual (?) skills match survey for industry stakeholders
for metrics / KPI measurements.
Industry stakeholders (members?): Participate in skills match survey
PEDCA: Create annual (?) E&T match survey to measure available
education and training (with skills identification) for E&T institutes for
metrics / KPI measurements.
E&T institutes (members?): Participate in E&T match survey
Annual (?) inventory of DC industry size (per DC type?)
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●
●
●
●

●
●

Actors

●
●
●
●

●
●

Precondition(s)

●

PEDCA: Create and maintain industry stakeholder survey database
PEDCA: Create and maintain E&T institutes survey database
PEDCA: Define KPI’s (metrics) for measuring impact of use of Skills matrix
by beneficiaries
PEDCA: Public relations: Create sense of ownership with beneficiaries
*1) through (ex): Review round(s), Marketing, Gather endorsements,
use-support contact point

PEDCA members
DC industry stakeholders (incl. non-PEDCA members?): DC owners,
operators, 3rd party suppliers etc. Mostly HR and procurement
responsible department/people.
Universities
Vocational education institutes
Training institutes
Regional, national, EU governmental bodies

Indication of general purpose of skills matrix
Indication of initial framework and method used to estimate activities
needed to develop the skills matrix
Indication of initial framework and method used to estimate activities
needed to maintain (govern) the skills matrix

A clear overview of datacenter industry related skills. What to need to have
accomplished in order to score on a certain skill set. An industry agreement
on the completeness of the skilles as mentioned in the skills matrices.

Postcondition(s)

Metric(s)
Metric topic GDP

●

Metric topic Jobs

●
●

% rise of skilled employees (with minimum of x% skills match) within DC
industry (per role?) per x period.
Time for new employees to get ‘up and running’ in the job (unskilled vs.
semi-skilled vs skill-matched). Increase no. of semi or matched, what is
the impact.
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Metric topic GHG / Energy

●

Regular analysis on match between DC industry and regional, national,
EU ambitions for social, environmental and economic impact.

Metric topic Education

●

No. of GAPS identified when comparing skills matrix with available
training and education (excl. experience related skills)
No. of training, curricula adjusted or developed based on use of skills
matrix.

●

Metric topic Awareness

●
●

% or no. of HR departments using skills matrix for hiring within DC
industry per x period.
% or no. of procurement departments using skills matrix for 3rd party
tenders / hires (per role?) per x period.

Metric topic R&D/Innov

●

The % of typical R&D/Innovation skills that are mentioned in the skills
matices/total amount of skills described

Metric topic Other

●
●

Overall % decline in DC industry stakeholders experiencing ‘skills GAP’
% decline in DC industry stakeholders experiencing ‘skills GAP’ per role

Engage with colo stakeholders identify which roles and per role identify
which skills they consider to be must haves/nice to haves. It is
recommended to keep in mind the SFIA framework when formulating the
questions that will need to be posed to the colo stakeholders.

Preferred scenario

Evaluate the common grounds from all stakeholder input to determine the
roles and skills. Roles need to be translated into SFIA equivalent. The skills
mentioned for each role must then be aligned with the SFIA equivalent.

When skills matrix is to be expanded to include non-colo data center
business, similar excercises are needed. Since there is less uniformity within
those work environments, this will be a more complex excercise
Alternative scenario
SWOT Analysis
Strengths

within Co-lo sector there is more uniformity of roles. Also expected more
uniformity on skills.
Not done yet (although some attempts were made / ongoing).
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Weaknesses

Primary focus on co-lo alone: supporting roles and required skills are
undervalued.
If expanded beyond non co-lo (i.e. comprehensive) matrix: complex and
time-consuming to create and to maintain.
Maintaining matrix is heavily dependant on input from various stakeholders
and process to gather this input must be in place for good governance.

Opportunities

If comprehensive matrix is set-up and proven added value for multiple
stakeholders: Unique ‘selling’ point, good PR, awareness tool, curriculum
development tool

Threats

DC industry not clearly defined, this should be done before being able to
understand the depth and width of the skills needed for the industry.
Risk of co-lo focus alone.
Need to understand SFIA method well before commencing with this activity

Related ‘Activities’

SFIA Method,
PEDCA related: Training matrix, Standards and Policies service,

Source(s)

SFIA method (website: http://www.sfia-online.org/)
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6.5 JA5 - Training Curriculum
Scenario Owner
Description

Otto Visser and Alex Iosup
An integrated approach to education, training and professional career
progression within the data centre industry which encompasses formal
education, vocational training and takes cognizance of relevant experience
gained within the industry

Contents:
 Accreditation of Training Courses
 Fellowships
 Training & Education
6.5.1

Activity: Accreditation of Training Courses

Date last

12/11/2014

modified:
Current situation There are a wide variety of diverse vocational training opportunities which
cover aspects of the data centre sector. These include existing mechanical,
electrical, electronic, opto-electronic and commercial courses. In addition
there are a number of industry specific training provides who focus
exclusively on the development of data centre personnel. These trainings
are based on local standards and there is little coordination on the
European level There is both wastage and confusion in the industry as it
seeks to develop skilled operatives. The cross functional requirements and
fast changing pace of data centre operation ensure that multidisciplinary,
career long professional development via planned training is the only
practical way to acquire and retain skills post initial education/training. As
yet there is no formal industry wide recognition of training provided by a
most of the providers or of the skills acquisition of individual practitioners
Objective

A comprehensive repository of data on independently accredited
courses including delivery timetables and locations, entry
requirements and fees. This will require extensive professional and
independent accreditation.
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Data Centre Alliance – Accreditation of training courses

Roles

DCA Technical committee evaluation of training courses
Proposed Institute of Data Centre Professionals (IDCAP) recognition of
courses
Technical Colleges

Actors

Private sector training providers (ie.CNET, Data Centre dynamics )
Sector Stakeholders (including supply chain and DC operators)
Precondition(s)

Pan European recognition of DCA as appropriate accrediting body

Postcondition(s)

Living repository of data centre relevant training resources throughout the
EU. Recognition of courses towards professional development criteria.

Metric(s)
Metric topic GDP

Increased uptake (and hence revenue) of DC sector related training courses
throughout the EU.
Enhanced productivity of DC operatives

Metric topic Jobs

Metric topic GHG /

Reduction in GHG emissions due to the training in and subsequent adoption of
best practices

Energy

Metric topic Education

Increased uptake of DC sector relevant courses
Increased, industry relevant skill sets

Metric topic
Awareness

Metric topic R&D/Innov

Metric topic Other

Development of recognized career development pathways bringing both
enhanced skills and remuneration
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Preferred

DCA funded to begin early development of technical steering committee

scenario

and immediate discussions with training providers

Alternative

Development of similar functions in a resource constrained environment-

scenario

taking a considerably longer period

SWOT Analysis
Strengths

DCA exists and has knowledgeable pan sectoral and pan european
membership who have indicated both that this is a major concern and their
willingness to participate.

Weaknesses

Training Providers may not (initially) submit courses for evaluation
Training industry has not invested in the development of empirical metrics
to evaluate the effects of targeted training on the industry

Opportunities

Development of a coherent recognized vocational/professional training
matrix to improve the skillsets (and speed of expertise transfer) of data
centre labour pool.

Threats

Related

Without an effective DCA, accreditation is impractical
JA5.2 and 5.3

‘Activities’
Source(s)

Survey from D1.1, Workshops from WP6 and one to one
consultations. Large scale debate

6.5.2

Activity: Fellowships

Scenario Owner
Description

DCA
A structured, qualification and experience based individual
accredited and professional membership scheme, recognised
throughout the EU, which delivers value to members, improves
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professionalism, enhances mobility of labour and the ability of the
sector to meet skills needs.
Contents
Date last

6/11/2014

modified
Current situation

Whilst there are existing professional institutions throughout the EU
covering elements of the technical and commercial skillsets required
there is no overarching, internationally recognised (or even
nationally recognised) membership body which addresses the cross
functional/disciplinary requirements of the DC sector

Objective

The DCA will create a self-financing functioning, tiered membership
scheme, the Institute of Data Centre Professionals (IDCAP) which
will become the de facto recognised set of professional and
technical qualification levels at a Pan European level for the DC
sector.

Roles

DCA – Creation of Scheme/Institution
Academic Institutions – development and delivery of Educational
courses
Vocational Trainers – development and delivery of suitable training
courses
Industry – recognition of the levels of qualification and the Institution
Governments – support for recognition

Actors

DCA – Development and provision of Membership Scheme
including grades recognising academic achievement, vocational
training and experience

Precondition(s)

Valid, recognised organisation with strong contacts throughout the
European Dc industry.

Postcondition(s)

Fully functioning, industry specific, graded membership scheme,
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funded by members with appropriate accreditation/exemptions
throughout the EU and cross discipline/professional recognition
Metric(s)

><

Metric topic GDP Raise in salaries of accredited professionals * number of accredited
professionals
Metric topic Jobs
Metric topic GHG
/ Energy
Metric topic Uptake of DC industry specific related courses
Education (Technical/Commercial) No – of courses
Metric topic Recognition agreed by xx% of the yy leading DC companies in the
Awareness EU
Metric topic N/A
R&D/Innov
Metric topic Other Development of skilled industry workforce with recognised portable
qualifications. (% of DC employees becoming members)
Preferred

Creation of DCA individual membership Institute of Data Centre

scenario

Professionals (IDCAP) paralleling those of other internationally
recognised technical/professional institutions.

Alternative

Collaboration with another existing professional body/institution to

scenario

develop a similar scheme

SWOT Analysis
Strengths Industry recognition of need to identify and develop DC
professionals and to deliver recognized status
Weaknesses There are diverse professional institutions throughout Europe with
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vested interests
Opportunities Revenue raising activity for the DCA which also drives up
recognition – creation of virtuous circle
Threats Lack of recognition by the DC Sector
Related

Education

‘Activities’

Training

Source(s)

Other Professional institutions as exemplars e.g. RICS, CICES,
iMechE. IEE.

6.5.3

Activity: Education & Training

Date last

12-11-2014

modified:
Current situation There are a wide variety of diverse academic education opportunities
which cover aspects of the data centre sector. These include existing
mechanical, electrical, electronic, opto-electronic and commercial courses.
In addition there are a very small number of industry specific provisions
(one in the US and one in the UK) which provide broader based DC specific
courses at Masters level. There is both wastage and confusion in the
industry as it seeks to develop skilled operatives. Universities have not
developed specialized curricula for data centres yet. PEDCA survey
respondents indicate to see a future need for the universities to start
educating data centre curricula. The PEDCA focus panels, which are
discussed in Section 3.7 on stakeholder outputs, also indicated the need for
universities to raise the awareness of the data centre sector in certain
undergraduate programmes of study. The cross functional requirements
and fast changing pace of data centre operation ensure that DC focussed
multidisciplinary education has the potential to deliver graduate level
labour with an immediately relevant grounding.
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Objective

To ensure that Data Centre sector relevant courses are available in
academic centres of excellence throughout the EU
(PE)DCA: influence ACM/IEEE

Roles

: advice,
providers of courses
DC sector: advice (PE)DCA
Actors

Schools
FE (tertiary education) Colleges
Universities
Sector Stakeholders

Precondition(s)
Postcondition(s)




recognition of the need for DC related courses
a maturing DC industry





relevant courses offered by various institutions
a master track or minor with a DC focus
minor: EE, CS, TBM & 3ME

-

*

Improved data centre skills?

-

*

More suitable candidates for data centre sector employers?

Metric(s)
Metric topic GDP

likely increase in starting salary -> 5% or so increase in 6 years

Metric topic Jobs

Metric topic GHG /

-

Energy

Metric topic Education

Metric topic
Awareness

Metric topic R&D/Innov
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Metric topic Other

Preferred

(PE)DCA approved courses become available, are recognized by industry. A

scenario

minor will be started at technical universities to provide students with the
broader, much needed background.
<If applicable>

Alternative
scenario
SWOT Analysis
Strengths

Well established links with respected universities and training institutes;
both members & non-members.

Weaknesses

Opportunities

changing education practices takes time
DC industry is a recognized fast growing industry that’s is critical to the
sustainability of a modern society.

Threats

Related

entrenched interest of training institutes; slow moving universities;...
accreditation & awareness

‘Activities’
Source(s)




academic institutes in NL, DE, UK
big survey (D1.1, D1.2)

6.6 JA6: Standards, Best Practices and Certifications

Scenario Owner
Description

Ineke Vlot / Peter Higgs
A Data Centre Certification Scheme, providing a harmonised set of
standards, to ensure and improve the performance of Data Centres
concerning:
●
●

resilience class;
site physical security;
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●
●

energy efficiency;
operational professionalism.

Contents:
Data Centre Certifications.
6.6.1

Activity-: Data Centre Certifications

Date last modified:

04-Sep-2014

Current situation

Industry’s engagement in standards development and the adoption of
standards is low. The standards landscape is largely self-assessed with little
or no applied governance, leading to a lack of trusted information for
clients purchasing data centre services.

Objective

The objective of the Certification Scheme is to provide a harmonised set of
standards to ensure and improve the performance of Data Centres
concerning: resilience class, site physical security, energy efficiency and
operational professionalism.
The aim of the scheme is to improve decision making and insight into the
data centres fit-for-purpose business role, environmental impact,
management culture and reliability.

Roles

· PEDCA: Drive up standards
·

PEDCA: Widen participation and exploit the EU Code of Conduct

·

PEDCA: Design and deploy industry led governance of standards

·

PEDCA: Connect with relevant policy groups and stakeholders

· PEDCA: setup an "Accreditation Board”, producing certifications to
ensure compliance to standards/ a level of quality
Actors

· applicants: DC industry stakeholders : DC owners/operators /suppliers
· end users/clients
· policy groups/ngo’s
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· governmental authorities/local communities
· consultants/universities/auditors/inspectors
●

competing certification scheme stakeholders

Precondition(s)

A pilot project is already initiated by the DCA in the UK (incl. specifying a
roadmap to be in line with best practices of schemes and developing the
service to meet the needs of a Pan-European scheme). The results of this
pilot will provide the basis for the exploitation and development scenario of
the Certification Scheme.

Postcondition(s)

A certification scheme that is much appreciated for its quality, integrity,
independance and value. A certification that will become popular and
sought after by management in decision making process and customers of
colo’s.

Metric(s)
Metric topic GDP Euros saved by certification by the next affordable certification scheme
offering comparable value in quality
Metric topic Jobs Amount of people earning FTE equivalent of a years earnings, carrying out
certifications.
Metric topic GHG / The tonnage Carbon saved per certification
Energy
Metric topic Education The hours of certification experiences gained.
The hours of certification training sessions.
Metric topic Awareness The amount of free publications on the topic.
Metric topic Engagement/Collaboration/Partnerships with Universities, and the times
R&D/Innov certification modules were allowed in running curricula.
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Metric topic Other The amount of certifications done in the first 3 years after launch.
Preferred scenario

Proof of concept (Initiative of DCA in the UK).
Evaluation. Certification launch at several datacenter events in Europe.
Media seek to publicize the certification scheme. Professional media start
comparing this scheme with other and appreciate the quality, integrity and
value. Customers starts to ask for these certificates. Datacenters start
certification.

Alternative scenario

<If applicable>

SWOT Analysis
Strengths

Weaknesses

Stakeholder in the DC sector are actively seeking a simple moderately
costed, customer recognizable, certification which will enable it to avoid
duplication of existing standards and certificated but will clearly identify the
status/level of the data centre
The uptake of the datacentre certification will take some years to reach
maturity and hence accepatance in the market.

Opportunities

Revenues will be realized from certification of data centres and potentially

Threats

Customers will look at short term costs (and not at Life Cycle Costing) and
move to cheap data centres with a weak performance (almost certainly
outside Europe)

Related ‘Activities’
Source(s)

Workshops, Focus panels, Survey and individual consultation
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