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The New Engneering Foundation (NEF) is an
independent and stiategically bcused chaity
(registered in England number 1112354) tha
works with key painers and stakeholdersot sup-
port the advancement of educdion for the bene
fit of the public. k was established in 2004 as a
grant awarding chaity and a thinktank tha sup-
ports vocational Further Education in Applied
Science, Engneering and Technology thiough:

Reseach, Rlicy and Alvocacy;
Programmes and Rsources; and
Knowledge andTechnologyTransgr.

Our mission is® achieve measuable and visible
improvement through oollaboration and patner-
ship by providing a shaed vision which:

Engages all the key tianal and egional
stakeholders;

Eniiches taching and leaming
professionalism;

Enhanes and deelops the capabiliy of
individuals , poviders and industy; and
Empawers change in individuals éachers
trainers and tubrs), poviders and industy.
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FOREORD

Lod Mindelson

As a moden knowledge emnomy,
Britain’s future competitiveness and
prospeity relies on the stength of
our sciene and eseach base

Just as much of our past soess has been built
on the disoveries of geat Biitish sciertists and
engineers such ad¥heatstone, Hodgkn and
others, future innovations will help this ountry
secue a lead in @luable hi-ech setors like lav
carbon, digital technologies, industial biotech
and adwanced manufaduring, such as@mpos-
ites in the yars ahead

To drive that innovation, Biitain needs people
businesses and infistrudure equipped to maxk
mize these maket opportunities and benefit
fully from the dewelopment and application of
new and emeging technologes

As set out in our polig documert Building
Britain’s Future: New hdustry, New Jobsthe
Gowernment is takng an adive approach o
tackling that challenge Qur further educaion
system has a dtical role to play, helping Bitain’s
current and future workforce get the intermedi-
ate and higher leel skils we need b suceed.

In the coming weeks the Department for
Businesshnovation and Skils is bmging for-
ward new frameworks br adult skils and higher
educdion policy that will include ols o track
and help meet skis needs and demand in our
economy, including in sciene and engneering.

This report provides a aluable ontribution to
Gowernment thinking on how we can dive
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improvement in our FE seor further, highlight-
ing some impotant and relevant key messages

Gowernment is aleady tacking many of the
issues aised in the eport, including thiough
the creation of the Sklis Funding Agency, and |
welcome the ontinued work of the New
Engneering Foundation as Gvernment works
to secue a stong future for Bitish sciene and
engineering.

The R Hon brd Mandelson iseSetary of Stag
for Businesdnnovation and Sis
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DEFININEBAERGING
TECHNILIES’

Emeging (new and/or onverging) technolo-
gies ae interpreted in difierent ways A key
challenge or this study vas theefore to pro-
vide a meanindul definition of emeging tech-
nology.

For the pumoses of this study & have defined
emerging technologes as:

“New echnolajies ae those aspas of
applied sciene and échnolay that ae cur
rently in ommerial deelopment or will &
deweloped over the neifive b ten years and
which will substantially at the business
and saial ervironment!




EXECUTIVE SUMMARY

The Rurther Education system has
the potential to play a significant role
in supporting the commercialisdion
and maket dewelopment of new and
emerging technologes alongside
developing the intermediate and
increasingly the higher leel skils
required by industry operating in
sedors tha are dependert on the
application of those echnologes

The curent situation in the Rurther Eucation
system, chaacterised by a ecent engagemert in
knowledge and echnology transkr adivities and
a lack of a saitegy and deelopment to address
and build capabiliy in the stategically important
subjeds of applied and \ocational scienes pres
ents a challengedr the system.

It is therefore timely to explore wha practical
steps can be takend ensue the FE sstem is
better able b support the leaming and sklls
needs of industy as it takesdrward the
development and application of new and
emerging technologies.

This report summaiises the outomes of a study
led by the New Enmeering Foundation into the
extent to which FE Glleges ae aleady delivering
courses (or omponents of murses) in emeging
technologes and b pinpoint the fadors which
enable and inhibit the FE syems state of eadr
ness and deglopmernn.
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The arent stee of plain theuher
Eluetion sdor

In order to illuminate how industry is working
with the FE setor to meet its needs inalation
to the exploitation of emeging technologes a
case study based gpoach was adoptd.

The pidure tha emerged is desabed below,
alongside an aticulation of some of the barers
to the FE sdor’s engagemen with emerging
technologes

Strategic and curriculum development
plans include components on emerging
technologies...

In all the case studyaileges stategic plans
and curiculum dewlopment plans included
components on emeging technology. in a
least wo instanes the esponse b ememging
technologies was irtegral to the mllege’s plan.
In most cases adllege’s stiategic and curicu-
lum dewvelopment plan was setor orientated,
and as such the facwidepartment plans
made specific eference to emeging technolo-
gies (eg. nanotechnology).

Mechanisms are in place to review
opportunities for the development of new
provision...

Many olleges hae instigged mechanismsdad
regularly review opportunities for the deelop-
ment of new piovision or enhanemernt to exist-
ing provision.

Colleges do not systematically review tech-

nological developments including the emer -
gence of new technologies...

Horizon scanning echniques hae yet to be
used extensiwly in the FE sdor. As a

consequene mlleges do not sgtematically
review technological dewlopments (eg.
changes in echnologies, the emepgence of
new technologies, and the aplication of
technology in supporting leaming and teach
ing) or indeed setoral dewlopments (eg.
the decline of &isting secdors, the ationalisa
tion of existing sed¢ors and the emegence of
new sedors like enewables).

Access  robust market intelligence is

limit ed...

Furthermore, a ollege’s ability to horizon scan
effectively is limied by the ability to use and pr
oritise available maket intelligence. While there is
a perceived demand fom industry for courses b
support professional deelopmernt in areas elat-
ed to new and emeging, as vell as emeged,
technologies it is \ery difficult (if not impossible)
for industry to accurately predict the workforce
and workforce dewvelopment implications.
Macroeconomic conditions and the speed of
technical adwences significantly affect forecasting

Design and delivery of programmes in emergy-
ing technologies is high risk for colleges...
The design and delivery of programmes in
emerging technologies is highisk br mlleges
particularly as initial financial imestmert can be
high and the eturn needs b be piojected over
time against pected studert numbers

Working with employers is theefore ciitical to
ensuee tha there is ontinuity of demand in
order to mitigate the iisk br colleges This is par
ticularly the case in @ry niche (or specialist) mar
kets whee the business s&can be quie small

Colleges are becoming incr easingly employer
responsive...
Colleges ae bemming increasingly emplyer




responsive and hae put in plae dedicded
staff, strudures and sgtems © ‘professionalisé
their approach  employer engagemen. Such
approaches can ivolve business deglopment
teams working with employers © idertify skills
and technology needs and @-ordinating cur-
riculum and funding eams b bring about a
tailored response

There are pockets of excellence across FE..

It appears thd the integration of emeiging tech-
nologies irto the curiculum offer of ®lleges
has lagely been ty way of enhanement adivi-
ties. Mnsequertly there are pockets of &cel-
lence acoss the FE séor but these &nd to
form only a small elemeinof existing pro-
grammes ecept where there has been close
industry involvemernt in the specificdon and
design of the curiculum and @mmitment from
industry to ensue a sustainable fi of leaners

Colleges are reliant on a handful of ‘oppor-
tunistic and enthusiastic individuals 'to drive
new and cutting edge programmes...
Despite an abiliy to identify new opportunities
in ememging technologies wlleges lack suffi
cient capacily and capabiliy to desigh and
deliver programmes in new agas @lleges do
not have staff with the apropriate experience
or expertise. Hene they ae reliant on a handful
of ‘opportunistic and erthusiastic individualsto
drive new and cutting edge pspgrammes

Colleges are increasingly using external
expertise to strengthen their capacity and
capability...

As a esult of this situéion, colleges ae deploy-
ing a lange of aproaches b strengthen their
capacity and capabiliy and ae increasingly
reliant on bringing in external expertise fom
industry or uniersities

Investment has been secured by colleges for
facilities and resources to support emerging
technologies...

Facilities and equipmenthat support the deliv-
ery of the emeging technology curiculum were
identified as being geneally‘fit for purpose.
That said, investmert in facilities and esouices
to support emerging technologies is &pensive
and can limit acess b existing awurses and
capability to open up new povision.

Newertheless mlleges ae investing in esources
to enhane the leaning experience. Gther ool-
leges by working together, have been able &
minimise their capital inestment and improve
efficiencies though shaing facilities and
resources, as vell as staff gpertise.

@nclusions ardammeniians

In thinking about wha practical seps need ©
be taken in oder to ensue a beter aligiment
of the FEoffer'to the sklls priorities of industry
in relation to exploiting new and emegent
technologies, the key messages th@&merged
from the study included:

| Advocacy and leadership is needed aa
national lewvel to change deeprooted
perceptions of STEMelated sed¢ors and
disciplines

I Funding and funding metho dologies
need to be revised, paticularly in resped
to enouraging colleges b be mote flexible,
respond quicker and hee the capabilit to
horizon scan.

| Strengthening the links b etween indus-
try, Higher Education I nstitut es and the
FE setor is vital if better alignment is
going to be achieed.
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I Response times to emerging
market/t echnology needs must be

improved — the‘time lag'is too great — this

will require different and more flexible
models of ourse dewlopment and deliv
ery, as vell as qualiy assuance.

|  FE ©lleges need to be able to access

effective market intelligence, paticularly

at a regional lewel. This is a perequisite if

strategic and curiculum planning decisions

are to be evidene based and theisks of
investmern reduced.

From these a set ofacommendations have

been idertified in relation to three key aeas or

further adion:

Remmmendations for planning,
commissioning and funding

The planning cmmissioning and funding of
provision in the FE séor is an aga of oncern.
The curent model inhibits long-erm strategy
and planning in olleges and does notaadily
enable olleges b be responsiwe to new and
emergent skills needs

Remmmendation 1

The Department for Businesshnovation &

Sklls (DBIS) and &partment for Childen,

Schools & Bmilies (DCSF) shouldork with

the UK @mmission br Employment and

Sklls (UKCES) and theéstor Sklls @uncils

(SSCs),vearding bodies Regional
Development Agencies (RBs), the new

Skils runding Agency and local authoities,

and the FE sdor to establish a sategic
commissioning agproach d a naional

and/or regional lewel to facilitae a‘rapid
responseby providers (individually and

collectively) o address skls needs of ec-
nomic sedcors eliant on the

exploitation of emeging technologies. The
National Sklls Academies m& also hae a
role to play here.

Remmmendation 2
The DBIS and DCSF should establish clear
guidelines br the new SkKis runding
Agency, RDAs SSCs and local authites on
how best © align national and egional
investmert into sedoral dewelopments
linked to new and emeging technology
priorities and irtegrate the FE sstem in
planning for and sugporting the associted
skills needs

Remmmendations for strategic investment

Colleges ae not well placed to drive stategic
investmert. hdividually and ollectively
Gowernment departments, stiategic funding
agencies and leading indusyrrepresertatives
need o examine hov colleges and the seor
can be beter engaged in edy strategic discus
sion and hav viable @mmercial leaning solu-
tions can be enabled

Remmmendation 3
The DCSF and DBIS shouladnk with the
new Skils runding Agency and local
authorities to ensue capaciy and capabih
ty exists irternally to geneate intelligence
from a wide ange of ndional, regional and
local daa sources (UICES, Wance of &ctor
Skills @uncils RAs etc.) o inform the
strategic commissioning piocess — aa
national level cnsideration should be
given to establishing dareseach obsewato-
ry’to monitor shits in the demand dr skills
associaed with emeging technologes — a




role the New Enmeering Foundation could
assist with and suport.

The FE seor should work with the Sklis
Funding Agency & a ndional and egional
level and local authaities to put in plae
effective mechanisms thwugh which o dis
seminde intelligence (labour maket
trends secoral and echnological deelop-
ments, changes in wrk pradtices, etc.) in an
accessible and useableofmat to mlleges
and other FE pviders D better suport
their strategic planning piocesses

Improving the responsiveness of the FE siem
to the needs of learers and emplgers (which
are related to new and emeging technologies)
will require a steamlining of the pocesses
involved in @urse approval and/or a ationalisa
tion of the number of avarding bodies and
other bodies (eg. SSCs) thanfluence the cur
riculum alongside building the capacyt and
capability of the setor.

The DCSF and DBIS shoulchgt greater
awarding powers © FE Glleges and under
take a eview with a view o rationalising
the number of avarding bodies and other
bodies (eg. SSCs) thanfluence the curicu-
lum and dewelop mechanismsa support
the FE setor in responding rapidly to meet
ing the needs of learers and emplgers as
new technologies emege.

The DBIS and DCSF should loakdreate a
sustainable funding steam © strengthen

the FE seior’s sugport for innovation and
contribution to meeting the skls needs of
employers and leamners elated to the
exploitation of new and emeging tech-
nologies The FE Specialisan & hnovation
Fund may provide the basisdr such a fund
ing stream.

The Leaming & SKIs improvement Service
should support, with additional funding
from DBIS, the implemenation of a special
ist and dedicaed staff deelopment pro-
gramme in emeging technologies ©
ensure the FE sdor has the capacit and
capability to respond © skills needs of ec-
nomic secors rliant on the exploitation of
such emeging technologies
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1. INTRODLBIN

The Rurther Eucation sedor has the
potential to play a significant role in
supporting the commercialisdion
and maket dewelopment of new and
emeiging technologes alongside
developing the intermediate and
increasingly the higher leel skils
required by industry operating in sec
tors tha are dependert on the appli-
cation of those echnologes

Through previous studies oenducted by the New
Engneering Foundation, Knowledge and
Technol@y in lErther Elucation and Preparing for
the Rature: Aoplied and Wcational Liene Fovision
at an Inermediae lewel in kErther Elucation
Qolleges we know that the Rurther Education (FE)
sedor has only ecently begun to engage in
knowledge and echnology transkr adivities and
that the sedor sufers flom a lack of a stitegy
and dewelopment to address and build capabilt
in the stiategically important subjeds of agplied
and vocational scien@s d the intermediate le\el.
This situdion preserts a challengedr the FE sec
tor as it stives b maximise its ontribution to ‘sck
ence and innovation’ and seeksd position itself b
better respond b the needs of industy.

Moreover, relaively little is known about the
extent to which ®lleges hae the capaciy and
capability to deliver curses (or omponents of
courses) in emaging technologes & is theefore
timely to explore wha pradical seps can be
taken © ensue the FE sdor is beter able b sup
port the leaning and sklls needs of industy as it
takes drward the development and ayplication of
new and emeging technologes




1.1The dais of the stud

This study led by the New Enmeering
Foundation, looked © shed ligh on the issue
descibed above. h doing so it sough to
address fie key questions:

What are the most sigificant
in scien@, engneering and
technology elated sedors over the next

three © five years? Ad, wha is the scale of

those opportunities?

What

do industry partners bresee using
and/or introducing over the next three
five years?

In reldion to these maket opportunities
and applications, wha can
be foreseen wer the next three o five
years? Ad, how best can these porities be
met?

To what extent does the FE séor have the

to deliver respon
sive, high quality solutions b meet these
skills priorities?

What need © be addessed o
assue sucess and a bed#r aligyment of the
FEoffer’ to the needs of business/indusif

By idertifying and exploring examples of &ist-
ing practice, we also soughto establish the
extent to which FE Glleges ae alieady delier-
ing courses (or omponents of @urses) in
emerging technologies and b pinpoint the fac
tors which enable and inhibit the FE dees
state of readiness and desiopment.

Alongside this study the undation also
sought to establish the éatures and pmciples
of an efective planning cmmissioning and
funding cycle and deermine how FE Glleges
and the setor more broadly wuld make moe
effective use of hoizon scanning as an iegral
part of the planning g/cle. The findings of this
work are reported in our eport, Fanning and
Funding @cles for thelfther Elucation Sdor.?

In the future, the Bundation intends b estab
lish a ontemporary picture of the ndure and
extent of the demand or sklls from industry in
sedors of stategic importance to the UKs eon
omy that are reliant on exploiting new and
emergent technologies. Wnsideration is also
being given to a study b explore the implica
tions for the 14-19 povision, paticularly the
new diplomas in adequaely preparing young
people to progress in educdon and work relat-
ed to emeging technologes

1.2 Bseath method

This study irvolved three irter-related elemerts
of adivity:

Conducting a which
included reviewing publicly acessible
papers and jounal aticles © help claify
what is meart by new and emeging tech
nologies and appraising ndional policy and
strategy documerts to identify the drivers
for changes and xplore how policy inter-
ventions trigger maiket responses inela-
tion to exploiting emerging technologes

2 See NERunpublished)Panning and Bndings @cles for theufther
Education ®dor




Facilitating a in

London and two regional workshops one in
the south west (Brstol) and one in the
north (Leeds).These eents drew together a
wide range of stakeholder perspdives
(Gowernment departments, funding bodies
FE ©lleges Hgher Elucation (HE) institu
tions, employers and emplger represera-
tive bodies) b explore how well shaped the
FE setor is curently to deliver responsie,
high quality solutions b meet the leaning
and sklls needs of industy, and wha needs
to be done b improve capaciy for the
future. The think tank and the wrkshops
were dtended by over 60 seniorepresen
tatives fom the omganisdions lisied in
Annex 1.

Preparng 22

through field visits and élephone irterviews
to illuminate good pladice — the list of case
study FE Glleges is povided in Annex 2.

Consultations with a wide ange of

represerting skills providers bust
ness and industly as vell as Gvernment
departments and agencies wre undettak-
en — a list is mvided in Aanex 3.

During the murse of this eseach, it became
clear tha there were limited examples of pac
tice relating to ‘emeging technologies in FE
Colleges in the main, vere engaged in ativity
related to ‘emeged technologies tha are well
established in the maket place. Therefore, we
directed enegies owards building detailed
case studies of @ctice based on the wrking
examples vwe enmuntered. We recognise tha
practice will exist elsewhee and as such the
examples ve provide in this eport are by no
means &haustive.

This report summaises the outomes fom the
reseach. t defines wha is meart by emeging
technologies, it descibes whee the FE sdor’s
contribution can add most alue o the dewelop-
ment and application of emeging technologies
it explores the naure and etent of the existing
activity supported by the FE sdor, and it iderti-
fies guidelines and amns to strengthen the
sedor’s @ntribution into the future.
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Advanced Materials (Nano and Metamaterials)

Bioscience (S/nthetic Biolo gy; Genetic Engineering;
Personalised Medicine)

Computing , @mmunic ation and Cognition (Artificial
Intelligence; Distribut ed Systems; Holographic Systems)

Low Carbon Energy Sources (Hydrogen; Biofuels; Nuclear
Fusion; Hectric al Transmission)

Hectronics, Photonics & Hectrical Systems (Sorage; LED
Lighting; Nano devices)

High Value Manufacturing (Electric Cars; Non-rocket space
launch)

18



2. EMERGIRGHNWLIES

Figure 1
Catgories of emeging technologies

suone ol ddy

2.1 Emging échnologies defined

Emenging (new and/or onverging)
technologies ae interpreted in dif
ferent ways A key challengedf this
study was theefore to provide a
meaningful definition of emeging
technology.

For the pumoses of this study & have defined
emerging technologies as:

“New echnolaies ae those aspas of
applied sciene and e€chnolay that ae
currently in ommerial deelopment or
will be deeloped over the neifive D ten
years and which will substantially ait
the business and cial ervironment!

Furthermore, a boad spedrum of classificdons
is used b shed light on what is meart by
emerging technologies These include arious
acronyms such as NBIC (Narahnology,
Biotechnology, hformation technology,
Cognitive sciene), GNRGenetics Neuons,
Robotics) or BANG (Bitgtoms, Neuons,
Genes)With this in mind a vorking framework
was deeloped for this study which ctegorises
the ememging technologies irto six £chnologi-
cal cdegories elated to advanced maerials,
biosciene, omputing and advanced communi-
cations, low cabon energy technologies, elec
tronics photonics and eletrical systems and
high value manufad¢uring. Examples of the
emerging technologies in each cegory are
provided in kgure 1. Rease noe tha this is an
indication only and not an ehaustie list




2.2 Aplictions of enggng échnologies
An important dimension tha needs b be ©n-
sidered is the aplication of emeging technolo-
gies in «isting and new makets. Qur reseach
has onfirmed the intrinsic link tha exists
between‘markets and‘emerging technologes.
Development of emeging technologies can be
market and/or technology led

Participants & the think tank and egional work-
shops onsidered wha the most siquificant
market opportunities were relating to the
exploitation of emeging technologes, wha
technologies were likely b be exploited or irtro-
duced, and wha the implicatiions for sklls and
workforce dewelopment might be. While the dis
cussions povided a useful ontext, establishing
a definitive list of the maket opportunities was
neither possible nor neessaily helpful, insead
we have used the outomes of these discussions
to shape a wrking framework of possible agas
of application for emeiging technologies.

A number of aplication areas hae been adapt
ed from the Technology Srategy Bhard and ae
included in Anex 42 The box opposite gives
some pracical examples of the possible ggica-
tions of emepging technologies.

3 Technology $rategy Board http://w ww.innovateuk.org




Ampliction of emging échnologies

Quantum-dot solar pwer ©uld loost cheap
photovoltaics

Photovoltaic ells use semienductors © con-
vert light enemgy into eledrical curent. The
photovoltaic maerial, silion, performs this
conversion efficiertly, but silion cells ae rel-
atively expensiwe to manufadure. ther semt
conductors, which can be deposéd as thin
films, have reached maket, and although
cheaper their efficieny doesrit compare to
that of silimon. Havever, quartum dots, tiny
crystals of semionductors just a éw
nanometers wide ould at last make solar
power ast-competitive aliernative to elec
tricity from fossil fuels

Computers b aubmate diagnostis ould male
medicine moe personal

Personalised medicine ivolves using the
advanced tools of molecular genetics and
diagnostics b predict how patients will
respond © drugs reducing hamful side
effects and inceasing benefit

Genetially engineexd light swith' to turn
parts of the kain off/on

Nerve cells called neunns geneate eledric
signals tha pass fom one end of the ell to
another and elease chemical messengers

called neuptransmitters b communicate with
other cells. A genetically enmeered*“light
switch; will allow sciertists tum seleded paits
of the brain on and off and thiough better
understanding mg help improve treatments
for depression and other disaters

Tiny fibes that sa@ lives

Nano scale potein fragments called pep
tides, can self assemble within the bodp t
form a cluser of fibres The nano paticles

are applied to the wound in the brm of a

gel and appear o speed up healing of spinal
tissue and damaged t&in. The formation of
the fibres irto bundles sbps the wound

from opening.

Rapid pototyping and podudion of not only
plastic oljeds but nulti-material iems with
the potential b signifiantly cusbmize poduds
for individwal @mnsumers

3D piinting is a unique érm of fabication
that is related to traditional rapid prototyping
technology. A thee dimensional objetis ce-
ated by layering and mnnecting suaessie
cross setions of maerial. 3D pinters ae
generally faser, more afbrdable and easierd
use than other additie fabication technolo-
gies While prototyping dominates curent
uses 3D pimnters ofer tremendous poential
for retail dmnsumer uses




Gse stydl

Humber Seafood Institut e (HSI), Gmsby
The Gimsby Institute specialistéod teams
are based athe £5.6m Humber &food
Institute (HSI) which is backedytorkshire
Forward, Noith East Linolnshire Guncil and
the European Regional Development Fund.

HSI isesponsie to industry needs deliver-
ing professional &pert support and stde-of-
the-art facilities br the seabod sedor. k
engages in ollaborative reseach with indus
try leaders so astoptimise maket and
trade opportunities.

A key objetive of the HSI isotprovide innova-
tive solutions b the seabod sedor and in
response b this, four Innovation Groups bcus
ing on trade orridor issues ®ld chain dewel-
opments, process & poduct and‘green technk
cal support have been establishedEach ¢goup
consists of setor-specific industy members
who are leaders in theirgspedive fields k is
anticipated that the centre will quicky become
a cdalyst for innovation and cedtivity, not only
in the Humber but intemationally.

HSI povides a boad sped¢rum of sewices D
support the seabod industry and in paticu-
lar provides acess b incubaion and man
aged workspae units new pioduct develop-
ment kitchens refrigeration reseach facilities
chemical and erironmental laboratory
equipment as well as a pocess hall and
microbiological laboatories.

Cells Alive System (CAS)

Gilimsby and the Humber egion are home D
a number of lage scale dod processing and
storage @mpanies mary of which suply the
UK with poduce. The need b reseach new
and improved methods of sbrage and efrig-
eration is essehal for the ontinued growth
of the industry.

The Gimsby Institute has ecently commis-
sioned the first €lls Aive §stem CAS) in
Europe, deweloped by the Japaneseampany
ABI © ld. The Institute can nav offer
reseach and permentation opportunities
to the seabod/food industries

Part-funded by the Ports & logistics @ntre of
Vocational Exellence and Eiropean
Development Agency, the Q\S sgtem is &
the forefront of freezing echnology. By rotat-
ing a magqnetic field within the feezing ervi-
ronment, it is possibled presewne a wide
range of poducts for extended sbrage pelr-
ods & the highest qualiy lewels —as fesh.
CAS feezing works on the simple pnciple
that water molecules cannot clustr and brm
cell-wall damagng ice crystals if they ag in
motion during the freezing pocess

The CAS sgtem further enhanes the taining
opportunities for leaners d Grimsby Institute
and provides \aluable eperience for those
who have limited acess b such sgtems




2.3The arieny of emging échnologies

in the WHther Buetion sdor

Notwithstanding the provision of a definition,
the atticulation of a working framework and the
identification of a set of aplication areas it
appears thd the concept of‘emerging technolo-
gy’ does not hare much curency in the FE sec
tor. As noted previously (see sdon 1.2), ol-
leges end to be engaged in ativity that relates
to meeting the sklIs needs of indusies th& are
applying well established (or emeyed) tech-
nologies in the maket place. Possible easons
for the lack of curency are the lack of fl&ibility
in the system to respond, a staffing led cuicu-
lum rather than curiculum led staffing indus
try’s doubts about whether olleges can delier
and the low risk lerance of lleges These ae
explored in mote detail in Chaper 4.

That said there ae examples of olleges
engaged in ativity related to emeging tech
nologies (see Chagt 4), whee they ae adding
value through knowledge and echnology tans
fer adivities, deweloping the existing sklls base
in the industry (i.e through workforce deelop-
ment), and building a pool of taleted individu-
als flom which industry can ecruit (i.e through
the dtraction of new sklls into the workforce).
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3.THE STESIC IMPOKRE
OF EMERGENGHNIILIES

3.1 A manal polcpersptee

Following the hnovation Nétion
white paper in Much 2008, the first
Annual hnovation Report refleds the
Gowemment’s determination to sup
port businesses thwugh the curent
downturn and haness innwation as
the driver for a new ea of long-em
prospeilty.* Continual investmert in
talent, reseach and innovation is cirti-
cal if the UK isctemeige in a stonger
position and seie the opportunities
that will follow.

The Annual nnovation Report 2008 staes tha
highly skilled people with excellent technical
business and g skils ae the lieblood of inno-
vative organisaions whether they ae deelop-
ing new technologies or kowledge for cutting
edge products or sevices, using &isting knowl-
edge or echnologies © bring new products or
sewices © market or working directly with cus
tomers or in suort functions.

The report recognises thd the FE sgtem makes
a onsiderable mntribution to delivering the
STEM agenda, especially in deling the sklls
needed Dr technician-lewel work.

4 Annual hnovation Report 2008 Htp://w ww.dius.gov.uk/innovation/
innovation_nation/~/media/publications/2/21390%20AIR%2Gport%
20AN%20@mplete




The Government report, ‘Building Bitain's
Future: New mdustry, New Jobsnotes tha a
number of trends in the global eonomy will
presert significant new opportunities for Biitish
businesses such asraying populations and is-
ing prospelity in other pats of the world; new
technologies; the tansition to low cabon and
the green evolution; changes in the age pfiles
of different societies; and the sgad of irtera-
tional supply chains’

Ower the last fifeen years the ontribution of
high-technology manufat¢uring and knowl-
edge-intensiwe sewices b UK goss \alue added
has inceased stadily o over 40%" Thus ary
constraint on the ability of Ukbased businesses
to exercise omparative adwvantage on the basis
of high lewels of skls or knowledge must be
regarded as a seous impedimert to the UKs
economic sucess

The Government has ecognised tha it will be
necessay to pay paticular d@tention to techno-
logical change whee this is eshaping industres
and demanding high leels of innovation, skills
and investmert from those businesses who will
ultimately lead in these maets. These include
the shit to digital communications in vital net
work industries, a ange of lov catbon technolo-
gies and new pocesses in the chemicahub-
motive, aepspae and other industies’®

New technologies will dive both cnsumer and
business demandThey will also tansorm exist-
ing products, and ae likely b force businesses
right across the suply chain b dewelop new
business models and adopt hewnnovative
ways of delivering sewices The life scienes, for
example, will be tansbrmed by advances in
genetics Developing communications technolo-
gies tha allow the transtr, processing and

exploitation of huge amours of daa have the
potential to radically change the &y we pro-
vide public sevices

The sklls system therefore needs b respond ©
demand but also aticipate future emnomic
growth in areas such as i@ caibon or bio-
sciene. This report aims b as@rtain the capa
bility within the FE seor to deliver sklls for
new technologies citical to ensuing the UKs
global competitiveness

3.2 tw arbon stragy a wrled gample
of a polcinenention

Developing and aplying ememging technolo-
gies b open up «isting and new maket oppor-
tunities will have sigiificant implications for the
workforce and workforce dewelopment, both
now and in the futue. While it is \ery difficult to
generalise wha the naure and scale of the
impact is likely b be, specific setor or industry
examples ma help o build understanding

By using the G@vernment’s emepgent low car
bon strategy, as a wrked example, it is possible
to explore how a naional policy intervention
can stimulde concept/technology de\elop-
ment, ommercialisaion and maket dewelop-
ment, and workforce dewelopment.

5 Building Bitain's Ruture: New hdustry, New Jobshitp://w ww.diusgov.uk/
~/media/publications/N/new_industry_new_jobs

6 Work Foundation (2006) 2fining the knowledge emnomy,
http://w ww.theworkfoundation.com/assets/docs/publicéions/65_
defining%20knowledge%20eonomy.pdf

7 BERR and DCMS (2009)ifaigBiitain: the irterim report,
http://w ww.culture.gov.uk/images/publicaions/digital_britain_interim-
reportjan09.pdf

8 NEF (Unpublished)dw Carbon Transition Report




Interventions of this naure therefore have sig
nificant implications for educdion and training
and, in paticular, for the FE sdor.

Hgure 2 shavs haw the prioritisation and
investmert in ultra lov cabon vehicles retro-
fitting housing stock, em-towns, maine eng-
neering, renewable enegy and high \alue man
ufacturing, as a meansywhich © realise UK
carbon reduction targets, enegy secuity and
adaptation to climae change can dive stake
holder responses

The conceptual model is deived from the
intrinsic link betveen innovation (i.e the
commercialisgion of new and emeging

technologies) and the sitls required in the
workforce to support this process and ensuwe
longer-term sustainabiliy of se¢ors reliant
on these echnologies. For instane:

| ‘Blue sk’and applied reseach by industry
and uniwersities isequired to support tech-
nological dewelopment and incease leels
of innovation.

| Robust labour maket intelligence is
required to identify skills needs and the
likely level of demand so asatinform the
development of new curiculum and
improve leamner support (e.g.
through 1AG).
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Fgure 2
The sklls dimension of a lar caibon strategy
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Policy direction and
intervention

Aligned low cabon policy
and stategy

Goals and piorities
Leadership and adecacy
Investmnet

Infrastrucure support

Department for Transport

UKTI
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Concept/technology

development
Response o stautory/
market ervironment
New and emegent low
carbon technologes

Applied reseach
Knowledge and tchnology
transker support

Technology Srrategy Board

Carbon Trust

SMMT/Foresight Vehicle

Commercialisdion/

market dewelopment

Market testing & eploitation
of low caton technologies

Business and m&et
development

Supply chain deelopment
Business/seior support

Workforce deelopment

Generic, specialist and
embedded shils deelop-
ment and qualificdions

Labour maket intelligence
Education and training
CQurriculum dewelopment
support

Leamer support

Business Link/Train to Gain

Low Carbon Vehicle Partnership

Primary Car Manufactur ers and Sugply Chains

Research Gunsils

LSC (NAS/SKLASs)

Universities

FEColleges

WBL providers

Hgure 3
Ultra low caibon vehicles:route to market




| Responsive and tailoed educdion and
training & all lewels is equired to support
workforce dewelopment in shiting towards
a highly skiled workforce.

| Accoessible business/sdor support is
required for business and met dewelop-
ment underpinning sedor growth and
leading to increased take up of lv cabon
technologies.

FE — as an inpubtthe ‘skills system'— has a key
role to play in providing responsie and tailoed
provision to meet the iderified skills needs of
industry, patticularly a an intermediary lewel.
Additionally, for some olleges whee the capae
ity and capabiliy exists thee is the poential to
support market dewelopment through their
knowledge and echnology transkr adivities
(e.g. mnsultangy, acess b specialist facilities).
The issue dr colleges will be hev best © post
tion themselwes in an incgasingly omplex
landscape — as capted in kgure 3.

Using ultra low catbon vehicles as anxample, it
is clear thathere ae a wide ange of stakehold
ers with an inierest and irvestmert in this policy
imperative. That said mary of the stakeholders
could be descibed ‘enablersin the system and
thus it could be agued that the bi-directional
relationship between industry (the'demand
sid€) and educ#éion and training providers (the
‘supply sid€) is of paamount importance.

Factor in the need for leading edge, applied
research in developing and testing new tech-
nolo gies, and the requirement for a strong
tripar tit e relationship b etween industry, uni-
versities and oolleges emerges.
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4. THE CURRENE SFAYL
IN FURER EBUGN

In order to illuminate how industry
is working with the FE seor to
meet its needs inelation to the
exploitation of ememging technolo-
gies a case study based ppoach
was adoped.

The case studieswhich bcused on specific
examples explored a number of elated dimen
sions including hav the needs and lesl of
demand were identified, who was involved in
the design and delivery of the solution © meet
the identified needs wha the chalaceristics of
adopted pedagogcal approach were, wha facil
ities and equipmen were used b support the
delivery of the solution, and whawas the
investmert/funding model underpinning the
design and deliwery of the solution.

The pidure that emerged is desabed below,
alongside an aticulation of some of the barers
to the FE sdor’s engagemen with emerging
technologes t has mary similaities to the
issues established tlmugh the New Engneering
Foundation’s previous piojects on knowledge
and technology transker and applied scienes

4.1 Nare andx@ent of the FEtei
engagement in egnay €échnologies

Colleges inceasingly ecognise the need o take
a longer £rm view of their business yp extend-
ing their horizons beynd the‘here and naw’
with a view D claiifying their maiket position
and growth strategy. The extent to which ol-
leges have bemme more stiategic in their out
look varies @nsiderably. For those thd have,




their approach is chaacterised by having a
least a &n year vision and a unified favyear or-
porate (or stategic) plan, they hae a capital
investmert plan over a similar timefame, and
use a thee year planning gcle which acom-
modates detailed opeational planning require-
ments on an annual basis

‘Development of cllege curricula is elution-
ary rather than ewlutionary. Qirriculum deek
opment it thus set against enging trends and
industry needs

— Rotherham Mllege of At & Technology

In all the case studyatleges stategic plans and
curriculum dewelopment plans included ompo-
nents on emeging technology. h & least wo
instances the esponse b emeging technolo-
gies was irtegral to the wllege's plan. h most
cases adallege's stategic and curiculum dewel-
opment plan was setor orientated, and as such
the faculty/department plans made specificaf-
erence to ememging technologes (eg. nan
otechnology). h these cases thexploitation of
opportunities preserted by emeging technolo-
gies ocurred & a depatmental and/or cioss-
institutional level.

‘The @llege is using the priorities andgoopu-
nities identified in nevethnolay © inform cur
riculum deelopment and futue stategy’

— New ©llege Svindon

Bridgwater lleges stategic plan, published in
October 2009, idetifies dewelopments in new
technology and &panding links with industy as
priorities in its aproach  improving provision.
Each pioritised dewelopment has an opeational

plan which is then efleded in the plans of apro-
priate curiculum aeas h the case of Baet
College, curiculum dewelopment plans ae alighed
with the developmernt of their new labs sé& due b
be opened in 2010The dewelopment of this stde-
of-the-art facility is poviding renewed impetus
around leaner and emplger engagemer, as vell
as a stimulusd reviewing and deeloping the cur
riculum offer and eploring new ways of deliering
the curiculum (eg. through extended off-sie proj-
eds, work placemerts).

Many mlleges have instigged mechanismsdad
regularly review opportunities for the deelop-
ment of new provision or enhanemernt to exist-
ing provision. Br example, leeds ©llege of
Technology eviews provision & a depatmental
level every term. Similaly, the Q@rriculum Area
Managers fom each of @rnwall Mllege's seen
campuses ome together twice a erm to dis
cuss stategy and tadics for meeting the skls
needs br their se¢or ara.This goup is chaied
by a @rporate Qurriculum Leader whose
responsibility it is b dewelop operation and
strategic planning acoss the ollege.

The aea of stategy and planning in an FE
College is explored in more detail in the
Fanning and Bnding @cles for theufther
Education Sdor report.

Horizon scanning echniques hae yet to be used
extensiwely in the FE séor. As a onsequene @l-
leges do not sgtemétically review technologcal




developments (eg. changes inéchnologes the
emergence of new echnologes and the aplica-
tion of technology in suorting leaming and
teaching) or indeed sdoral developments (eg.
the decline of &isting sec¢ors, the ationalisation
of existing se¢ors and the emegence of new see
tors like enewables).

‘Qllege des not hag a budget for hown
s@nning and tlus has liméd abiliy © regular
ly review the needs of business and inglusith

refeene © new échnolagy:
— New ©llege Svindon

Furthermore, a ollege's ability to horizon scan

effectively is limied by the availability of obust

market intelligence. While there is a peceived
Engagemen with the skils and tiaining provision tendering process

Links b Regional Development Agency or other stautory agencies

Relationships with Sctor Sklls ®uncils

Contacts and irtelligence generted through your workplace based
assessors and/or studes

Personal ontacts
Business seminars
Suweys
Breakfast clubs
An employer liaison goup/committee

Reviewing labour maket information

Fgure 4
Sources of maket intelligence (23 olleges)

demand from industry for courses o support
professional deelopment in areas elated to
new and emeging, as vell as emeged, tech-
nologies it is \ery difficult (if not impossible)dr
industry to accurately predict the workforce and
workforce dewelopment implications.

Macreconomic @nditions and the speed of
technical adwances siguificantly affect forecast
ing. Accessing impoved maket intelligence,
particularly a a regional lewel, for FE Glleges is
a prerequisite if stategic and curiculum plan
ning decisions a& to be evidene based For
instance, labour maket information at a region-
al lewvel was citical for Doncaser llege in
identifying a potential market for a undation
degree in Animation & Games & Levels 4 and 5
— there ae 250 small and medium szl creative
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and digital enterprises opeating in the Suth
Yorkshire sub-region.

Alongside eviewing labour maket information,
those olleges tha do regulary review the
needs of business and industwith particular
reference to ememging technologes also daw
on a wide ange of other souces of irtelligence
(see kgure 4) pimarily drawn from Regional
Development Agencies (RBs) and other sttu-
tory bodies Sctor Sklls @uncils (SSCs), and
through personal ontacts with industry and
attendana & business seminars

‘The ®@llege engages with theoBcaster
Chamler on aegular basisthrough the
Chamlers ecus Goups Doncaster Chamier is
a business led mermiship lody epresenting

almost 20% ofegisered businesses within the

Metropolitan Borough of ncaster and aprox-
imately 80% of the empled people of the
Borough equating to aound 43,000 empjees
The Chamkr has fous goups that povide a
forum for ncaster businesses ork ollabo-
ratively b addess issues andrerns as ell
as exploit oportunities The goups ae setor
specific and include:o@strudion Doncaster,
Creative and Ogital Doncaster; Emplgment
Doncaster; Khowledge and Eetprise
Doncaster; Marufacturing Doncaster; and
Transport Doncaster.

— Doncaser @llege

Wherever possible wlleges utilise vell estab
lished patnerships and netvorks © souice
intelligence. The Department of Engneering at
Grantham Qllege is for example, represerted
on the Associdgion of lleges and East
Midlands Development Agency’s Enegy Task
Group for FE Glleges This group regulardy
meets D identify skills needs in the pwer and

The formation of the Digtal Knowledge
Exchange (DKE) as aipate cmmpany was
the result of the dive and deermination of
individuals & Doncaser Mllege. k oper-
ates however, as a subsidigrof the ollege
and employs 12 FTE staff

The DKE \as brmed to help acelerate
South Yorkshire's transition o a global inbr-
mation economy and © improve its capaci
ty for innovation, reseach and deelop-
ment.  far DKE has established sificant
global partnerships in oder to progress
ewvolving technology plaforms in the UK
around Imagineering, visualiséion and
communication.

As a esult of initial deelopment work con-
ducted by DKEthe @llege now offers a
number of ourses in new ¢chnology
including:
ND Media Roduction — Games
Development (Level 3)
BA (Hons)llustration & Animation
(Level 6)
Foundation degree in Animation &
Games (kvel 4 and 5)
NCFE ével 2 Diploma innteractive
Media and Aimation
BTEC Ntonal Diploma in hteractive
Media

DKE has thefore operated as a deligry
mechanism ér courses in new échnolo-
gies idertifying opportunities for exploita-
tion and integrating them back iro cllege
provision.




energy industiies including new skis related to
reducing cabon emissions and the adoption of
renewable enepgy systems

‘The Regionaldanomic Stategy, fdor SKis
Council publiations and epresentation on
employer goups has held the 8hool [...of
Applied $iene & &chnolay...] deelop its
business delopment ajproach b inform deeh

opment of stitegy and edeelop the curriculum

offer b refle¢ se¢or and egional needs
— Newcastle @llege

All of the case studyalleges ae finding ways
and means of idetifying what the skils priorities
are in deeloping and applying emeging tech-
nologies acoss a wideange of industral sec¢ors.

Giwven the limited extent to which FE Glleges
generally ae systematically reviewing technolog-
ical and setor dewelopments, courses which ag
wholly or in pat related to emeging technolo-
gies have tended  come about thiough a ©l-
lege's ongoing emplg/er engagemen adivities.
For example, Lleeds ©@llege of Technology
Network Acadeny responded b an industy
need by providing part-time commercial training
on certified ethical hackng, avarded by the EC-
Council. This programme ertifies individuals in
the network secuity discipline of ethical hadkg
from a \endor-neutral perspetive. The Certified
BEhical Hacker ertification builds the application
knowledge of secuity officers audiors, secuity
professionals sie administators, and aryone
concemed about the irtegrity of a netvork’s
infrastrudure.

The design and delivery of programmes in

emerging technologes is also highisk br col-
leges paticularly as initial financial imestmert
can be high and theeturn needs b be piojected
over time against &peced studert numbers

Working with employers is theefore ciitical to
ensue that there is ontinuity of demand in
order to mitigate the iisk br colleges This is par
ticularly the case in @ry niche (or specialist) mar
kets whee the business s&can be quie small
Sheffield @llege's Manufaduring Department,
for example, is working with Nielberg,
Forgemasers and other geen industy compa-
nies © dewlop new poogrammes in esponse ©
identified skill needs

Additionally the FE sdor is not neessaily seen
as a n&ural patner by industty in helping b up-
skill, multi-skil and re-skill their workforce.
Although employers do ecognise thd the sedor
makes a gluable ontribution in dewveloping
young people with the khowledge and skls
required to progress ifo caeers in setors tha
apply and/or exploit new technologes Hene,
ongoing employer engagemern adivity to build
and sustain links with indusyris a must

As noted in previous eports, mlleges ae
becoming increasingly emplyer responsive and
have put in pla@ dedicaed staff strudures and
systems © ‘professionalisétheir approach
employer engagemen.’ Such aproaches can
involve business deslopment teams locéed in
a ollege, or a faculy of a ollege, working with
employers D identify skills and £chnology

9 In some cases faculties and depiarents within clleges ae expeded to
deliver on a number oemployer responsive’performance indicaors
and/or targets (eg. le\el of piivate secor investmert and sponsorship
number of guest leturers fom industry, number of eternal sie visits).




needs and o-ordinating curriculum and fund
ing teams b bring about a tailoed response h
these cases the business dgepment staff tend
to be governed by different terms and ondi-
tions compared to ledurers which helpsa over-
come ary inflexibility in the esponse Sme ol-
leges hae also establishetproject units'to
maximise irvestmert from other funding oppor-
tunities in oder to support the desigh and
delivery of new povision.

Newcastle @llege’s £hool of Applied Siene &
Technology business deslopment strategy en-
tres on building sustainable pamerships with
industry by working with both intermediary
organisaions (eg. SSCs) and eictly with
employers b meet their specific needghe
approach ensues tha the curiculum offer is
informed by robust labour maket intelligence
and enables emaging sciertific and technology
oriented opportunities to be idertified.

In colleges tha have instigaed a distibuted
approach b employer engagemen (i.e it is
reliant on the adivity of individual faculties
schools and/or depaments) they etain a lewel of
cross-institutional ©-ordination through either
central units or ormal mmmittees A example of
which would be Gantham llege — an Emplger
Engagemen Committee ®-ordinates and sup
ports employer engagemer as vell as kowl-
edge and echnology transkr adivity acoss the
institution. Each facuit has a sukgroup, ®-ordi-
nated by staff which idertifies employer sklls.
Meetings ae held in the eenings one ewery
three morths. B/ comparison some other olleges
have established dedicged faculties or schoolot
deal with all of the emplger-related adivity
because it &nds b increase flaibility and espon
siveness and enables a betr working partner-
ship with employers

The entre for Innovation & Rartnerships
(CIR) was established in 1997 tbugh
European and other egeneration funds.

CIB ontinually reviews the needs of busi
ness and industy and has opened up new
ways 1 train in addition © support for indi-
viduals and businesse3he depatment
employs approximately 90 staff

In 2008, CI®opened the Disavery Lahb
This stde-of-the-art centre provides tain-
ing in cutting edge echnology including
Radio Fequency Idertification (RFID and
nanotechnology.

The Disovery Lab has deliered RFID and
nanotechnology @mmponents to both full-
time leamers and pat-time leamers fom
the oollege and industy/business n addr
tion to leamners ledurers gain an itroduc-
tion to cutting edge esoures in eadiness
for the future integration of nanotechnolo-
gy components into the wllege's curicu-
lum. It offers a oute for professional deel-
opment of college staff in new aeas of
technology. Lecturers can visit the
Diswovery Lab & any time to get‘hands on
experience of nanoechnology and RFID
applications.

The Disovery Lab also prvides a ange of
sewvices D industry including sugport in
developing nanotechnology applications
on a ®mmercial basis




Often, a érmal review of emplg/er needs is an-
ducted through an advisoy boad. Emplyer rep-
resertation in advisoy groups help olleges like
Bumley, Newcastle and Nathampton to inform
strategy deelopment, dewelop their business
sewices approach, and edesign the curriculum
offer to refled sedor and egional needs A
Northampton Mllege, for instane, each curicu-
lum area (eg. engneering and aubmotive) with-
in the Faculty of Technology & Eterprise has its
own Advisory Board. On an annual basis the
boards review the Rculty’s povision and the
needs of business and industrwhich mg reveal
opportunities preserted by new echnologes

In becoming ever more responsie to employer
needs mlleges will need ¢ ‘fine tun€ their con-
sultancy and elationship managemert skills to
better support all stages of the emplger joumey,
particularly in diaghosing needs in mag special
ist areas like new and emeing technologes

Notwithstanding the peiceived demand or sklls
at an inermediate and higher leel that enable
industry to exploit and apply emeging technolo-
gies in a wideange of aeas indicdive eviden@
from industry suggests thawhat they require ae
individuals who hae a solid éundation in‘pure
scien@’alongside a ontemporary apprecidion
of how the‘scien@’can be aplied in pradice.
Industry requires individuals who hee breadth
as vell as depth (gg. in specialist aas) of under
standing, and the abiliy to work in multidisciplr
nary teams

Alongside olleges supplying new ertrants to the
workforce, industly idertifies a need ® consolr
date, extend and efresh their isting employees
understanding of scietific concepts (i.e to main
tain a scietific literate workforce).

In responding © this demand it appears thd the
integration of emeiging technologes irto the
curriculum offer of ®lleges has lagely been ly
way of enhanemernt adivities. @nsequertly
there ae pockets of &cellence acoss the FE sec
tor but these &nd to form only a small elemen
of existing programmes ecept where there has
been close industy involvemert in the specifica
tion and design of the curiculum and @mmit-
ment from industry to provide a sustainable fio
of leamers Moreover, as emayging technology is
not necessaily a‘concept’that is recognised with
in the FE sdor what pradice there is ends b be
hidden awvay.

Where provision is vell deweloped it is ofen
linked to Foundation degrees (Bs). lds appear ©
offer greater flexibility to colleges in adapting the
curriculum to embed emeging technology ele
ments. For example, Bidgwater Mllege ofers
Fds in erensic 8ience with Forensic
Archaeology and Rce Gar Motor Spot which
includes elemers on adanced \ehicle eled¢ron-
ics and omposite maerials echnology. A
Newcastle @llege they ofer Fs in Rnewable
Enegies Sub $aTechnology, ®@mputing
Forensics Bioechnology, Netvork and ®curity
Technologies and @mputing for Games &
Interactive Media.

By contrast & Northampton Qllege, new aeas
such as omposites wind turbine and phob
voltaic technology have been included in gisting
courses as enchment adivities. For example,
wind turbine genestion is a six hour learing
adivity offered to all level 2 and 3 ourses in
engineering and adanced engneering. To date
120 leaners hae taken pat in this adivity.
Similaty, omponents of hybrid car echnology




are delivered a Grantham Qllege as patr of their
BTEC irst DiplomaVehicleTechnology and kevel
2/3 part-time Automotive Apprentice aurses
Leeds @llege ofTechnology ofrs similar opor-
tunities to its studerts.

‘Integrating old echnol@y inb new ourses
— Deeside ©llege

As well as iniegrating new technologes irto
existing curiculum, some olleges such as
Deeside hae meiged traditional disciplines for
example irtegrating intemet protocol and pio-
duction engineering.

The response of aallege o new opportunities in
relation to emeging technologies is however,
limited by the ommitment and cmpetence of
their staft

‘The deelopment of psggrammes in newech
nology is eripheal to the main business of #ta
which is @aching 16-19ear oldsthus ary dewel
opment of newdchnol@ies iseliant on highly
motivated stdf.

— Leeds ©@llege ofTechnology
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Almost all of the olleges suveyed staed that
despite an abiliyy to identify new opportunities in
emerging technologes they lacked sufficien
capacity and capabiliy to desigh and deliver pro-
grammes in new aas — nanaéchnology, robot-
ics, @mmposites nucleay themal optical imagng,
etc. — olleges do not hae staff with the ajpro-
priate experience or pertise. Hene mlleges ae
reliant on a handful ofopportunistic and ernhusi-
astic individualsto drive new and cutting edge
programmes

This situdion is @mpounded by the demogaph-
ics of staff warking in sciene, technology, eng-
neering and mahs (STEMptated aeas in a al-
lege (see igure 5). Aye profiles suggest thathe
greatest number of staffeaching STEMefated
subjeds fall in the ageange of 41 ¢ 60 \ears
old. This highlights two significant challenges ér
the future — the loss of xpertise and experience
of existing staff though retirements, and the abH
ity of ®lleges b atract new ertrants to sustain
capability. k has also been suggestl by mwlleges
that the agng profile of the workforce creates
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apathy towards the dewelopment of new ®urses
and curriculum.

In areas such as optics and aalwced maerials
(composites), olleges noted a shotage of @nfi-
dent and competent staff h addition, the eten-
tion of staff with expertise in these agas is chal
lenging. As specialistsmllege staff in these @as
are in high demand in both the edud#n and
business setors, thus salaes ae cmmpetitive.

‘Attracting people b work in the FE dec is par
ticularly challenging in the @as of neweichnot
ogy. Stdf with exrien@ in neweachnolagy ae
highly marletable and this a 37 hour @ek at
£27k @r anrum is not an atactive offer

— New ©llege Svindon

‘A\ery clear oncern fom wolleges with past
experiene of vorking in fields close industy is
the potential for lealige of sté to cnsideably
better paid industrial job$E @nditions eward a

staff memlers eaching galifications and their
ability © get individals though exams ather
than for arty intrinsic échni@al exgertise Quality
and appraisal sysgms ae similarly stwed’

— Suth West @mposites Giteway

Colleges are increasingly using external
expertise to strengthen their capacity and
capabilit y...

As a esult of this situéion, colleges ae
deploying a ange of agproaches o strengthen
their capaciy and capabiliy (seeTable 1) and
are increasingly eliant on bringing in external
expertise from industry or uniwersities n
developing niche aeas of the curiculum and
in exploiting market opportunities, Doncaser
College has ollaborated with Directions
FHnningley Airport Training & Robin Hood
Airport, bringing expertise fom industry to
deliver training in the Asiation Acadeny. The
college is also looing to integrate new maeri-
als and omposites irto courses run ly the

Recruit teaching staff with &pertise in‘emerging technology 15
Utilising the staff esouices and &pertise of patner organisaions (eg. other FE @lleges HE 16
institutions, employers) b facilitate delivery

Buying in pertise (eg. on a onsultangy basis) 10
Acaess b professional deelopment adivities in emeging technologies (i.e Lecturers take 16
seondments in industry/ HEI)

Acaess b e-leaming resources and veb based leaming. 16
Links with local business/ indusfrto access specialistechnologies and high specifiddon equipment 15
Liaison with higher educton or regional entres of excellence to acess specialists or high 14
specificdion equipment

An employer/HEI liaison ghup to support Level 3,4, and 5aurse deelopment 11

Table 1

Department/Faculty interventions to develop capacity and deliver expertise in‘emerging technologes

(11 olleges)




Aviation Acadeny by drawing on expertise in
TWI, theWelding Institute.

In addition to drawing on extemal expertise @I-
leges ae investing in tageted professional deel-
opment adivities. Havever opportunities and
budgets to support such adivity awe limited.

Expenditue on staff deelopment tends b be
directed to improving teacher qualificéons,

such as PGCE and assessor units as this is a key
performance indicéor. As a onsequene the
professional deelopment of ledurers and &po-
sure to new technologies is ofen a lesser pority

for the wlleges

‘Outside of schemes such as the NEF Industrial
Fellowship $heme and NEm#wledge ansfer
Enerprise Ndes thee is little funding a#able
for stdf development in newechnolay or
opportunities b horion san and onned with
industry.

— Nothampton Gllege

Schemes such as theadlustrial Fellowship
Scheme povided by the New En@eering
Foundation and the sevices povided by the
national network of ience Leaning Centres
were idertified as eféctive means ofaising
awareness and building understanding of eme¥
ing technologes in staff

‘High apital exgnditure b update and eplae
kit is \ery challenging
— Newcastle @llege

Facilities and equipmenthat support the deliv-
ery of the emeging technology curiculum &

The Food Innovation Service has been set
up to provide assistane to small and medi
um food processors and manufaturers and
agri-food enterprises thoughout Cornwall
and the $uth West of England

The Food Innovation Service is pat of the
Agri-Food Innovation Centre & Duchy
College, and was opened in 2007The
Centre holds facilities® help businesses
and leaners gain acess b processing
equipment, technical sugport and industry
specific taining.

A key stategic focus br Duchy Qllege is
the creation of a business evironment,
thus there is a high alue dtached to the
establishmen of an industy facing body
such as the &od Innovation Service, offer-
ing commercial solutionsThe ‘Innovation
Service’model oould be wolled out acposs
the ollege to cover the piinciple skll sets
offered in the FE sdor.

The Food Innovation Service is suported
by a eam of staff with specificxgertise
and experience in the bod industry, offer-
ing industry specific taining and facilitding
innovation within the food sedor. h addr
tion the industral experience of the staff is
applied in the mairtenance and up keep of
industry standad equipment and facilities
within the Gentre.




Level 3, 4 and 5 ere idertified as being geneally
fit for purpose by the ®lleges irterviewed; in so
much as they met theaquiremernts of the cur

rent curriculum and/or eflected industry stan That said, investmert in facilities and esources D
dards. @lleges for instane, had good facilitiesd support emermging technologes is &pensive and
support delivery of @mponents in @mputer can limit acess b courses and capabilit to open

numerical ontrol, omputer aided desig, mwm-
puter aided manufaturing, 3D modelling elec
tronics programmable logc controllers, rapid
prototyping, 3D scanning and elé/hydraulic/
pneumatic control.

In partnership with Bansley, Doncaser and
Rotherham @lleges and a pivate training
provider, Srategic Training Rartnership, the
Manufaduring GVE has desloped two
‘Leaming Pods on employer premises o help
address the gowing need br specialist tain-

ing.

A leaning spa® & each d has hadware,
software and leaning materials, funded by
the QVE cdering for up to 12 leaners with
activity aligned to schoo| FE Gllege and
Higher Elucation curriculum.

As each kaming Rod is situded within a eal
manufaduring environment, tours of each
factory can be aranged o experience the
processes of desigto manufadure and the
implementation of business impovement
techniques Liwe high speed wb links ae
under-development to provide real-time ®m-
munication between leaners and engneers
Work placements ae offered in both FRbds
especially 6r Engneering Sholars

up new provision. Br example, the number of
leamers enolled on the F in Animation &
Games At at Doncaser Mllege is limied by the
extent of facilities specifically the number of
workstétions.

A further ‘Super ®d’is under negotidion
which will help sdisfy the specialist &ining
needs of the pint, food technology, paclag-
ing and glass manufaaring sedors in the
region. me high st equipmert has
already been pledged i industty.

It is evident that many companies hae the
specialist equipmen but not the staff or
resources b prepare and delier the training
and assessmdrto employees and ag, in
most casesunable b acess taining through
traditional meansThe Manufaduring GoVE
provides the esources D deliver and assess
the training, on ®@mpany premises &a time
convenient to the employer.

A memomandum of ageemern between the
CoVE and eaming Rod ensues the equip
ment, by negotiation, is made sailable br
demonstrations and tining purposes A po-
portion of arny fee chaged by the employer is
paid to the @WVE thereby contributing to its
sustainability.




‘It is a ase of delering oursesa the equipment
you hae, as the anmal @apital sgnd on equip
ment is heavilyapped

— Nothampton Gllege

Newertheless wlleges ae investing in esources
to enhane the leaning experience.
Northampton Gllege has a sdace to air missile
and guidane system, a wind tunnel a ligt air-
craft, mmposite maerials a wind tubine and
photovoltaic maerial (funded ly the East
Midlands Development Agency). leeds ©llege
of Technology has a ybrid car b support the
obsewation of ‘technology in its curent applica-
tion. Deeside ©llege has established a new
optics labomtory to support the delivery of a
in Optics as vell as BEC unit aLevel 3 in Optic
Eledronics & PRotonics

Recent LSC funding has enabled somelleges b
invest siquificant amounts of funding irto capital
developments. Hovever where mlleges hae
secued capital br a @mplete redevelopmernt,
often the leaning spaes have not been
increased b accommodate new esources or
equipment. This situdion arises because of the
LSC fundingelationship between leaner num-
bers and floor spae

Northampton llege recently invested £80m
in a new capital build n order to make equip
ment in renewable technologies available br
leamers the plansdr capital build had © incor-
porate such echnologies irto the infrastruc
ture of the building (eg. photovoltaic cells on
the roof of the building, wind turbines on the
exterior of the building).

Similaty, Brdgwater @llege is irvesting ajpproxi-
mately £5m in anEnegy Skils Gentre! This new
facility will provide spae for the delivery of

courses on engieering and sciene sugporting
nuclear echnology. This entre has been sup
ported through private investmen and wllege
capital Rivate ompanies such as Bpnox have
donated equipmert and resources b the
scheme Emplgees fom Magnox Suth and
Radwise will also aicas work-based assessars

Other molleges by working together, have been
able © minimise their capital imestmert and
improve efficiencies though shaing facilities and
resources as \vell as staff gpertise. h fad, most
colleges use s# visits b support the delivery of
programmes in new ¢chnologes and acess o
specialist equipmen. For example, New ©llege
Swindon makes use of specialised equipmieat
Rutherford Appleton Laboatories, Hawvell
Readors and inperial @llege © deliver Level 4
programmes

In addition, mary lleges ae providing e-leam-
ing resources as aast efective means ly which
to ensue leaners hare acess b up-to-date
materials

4.2 Barries ¢ngaging the Fiorsiec
emeging échnologies

Three key fators emeged from the case study
colleges thd currently inhibit the degree
which the FE sedor has desiged and deliered
courses (or omponents of murses) in emeging
technologes

The influene of‘place’impacts sigificantly on a
college’s pottfolio of provision.The makeup of
the local and egional emnomy directly affects
the extent to which there ae likely b be oppor-
tunities for clleges b engage in emeying tech
nologies as ell as the néure of those oportuni-




ties. For instane, New @llege Svindon has
oriented its echnology-based curiculum to
prominent industries in the localiy including
Honda, Mbtorola and htel while Hatlepool
College of Farther Education’s offer alighs o the
needs of the pocess industies locded a Wilton
in Teesside

Furthermore, the sucess of ag curiculum
developmernt linked to emewging technologes is
dependent on there being a ctical mass in
employer and leaner demand The extent to
which regional secors of stategic importance
have been irvested in © stimulae sustainable
growth influences the sie and naure of demand

Given the specialist naure of curiculum provi-
sion and the poentially higher leels of irvest
ment involved, the ability of a ollege to atract
a sufficiert volume of leaners over a defined
period of time to ensue viability will be a
major fador in decision-makng processes

For example, the Department of Engneering a
Grantham Mllege explored the possibiliy of
developing a @urse on efrigeration — the delivery
of which would be sugported by a fundioning
refrigerating facility. The course would bring
together mmponents in eledrical motrs, @ntrol,
pumps, plumbing and piping amongst other
aspeds. ks dewelopment would have also equired
a siquificant investmert in infrastrudure and
equipment. Market reseach, hovever, indicaed
that the likely lexel of demand vould be 10 b 12
leamers a gar and it vas Elt that the course
would be unsustainableh addition, maket fluctu-
ations with business clos@s and elocaions (eg.
the closue of Fenland food), inceased the isk

The planning mmissioning and funding of po-
vision in the FE seor was idertified by ollege
principals and other senior managers as aeaof
concem. The curent model inhibits long-erm
strategy and planning in olleges and does not
readily enable olleges b be esponsie to new
and emepgent skills needsYet the ewlving model
could result in an added Iger of @mplexity and
issues such as the gfication of volume tamgets,
short-term funding mechanisms and ditlements,
and inspecions focused on pocesses not being
addressed h our report, Hanning and Ending
Cycles for theutther Elucation &dor, we explore
these issues fuher.

The key © unlocking the sec¢or’s engagemenin
emerging technologies will theefore be b
strengthen the diect link between FE Glleges
and other pioviders and industy. This will efec-
tively mean educing the influen@ of an eer
increasing ange of bodies like the LSC, UK
Commission br Emplgyment Skills (UKCES), SSCs
RDAs local authoities, Cfqual and Qsted in the
planning processes k will also equire funding
models © ‘incentivise or support the dewelop-
ment of strategic and sustainedelationships
between industry and the FE se¢or. A presert
the funding models hae tended © enwmurage
short-termism focused on the deliery of outputs

The situdion is @mpounded further because
future investmert in facilities and equipmen
has been sigificantly affected by the LSC
funding crisis . ©lleges will theefore need b
increasingly look bwards investing in shaed
facilities and/or acessing specialist facilities
off-campus (see sdémn 4.1.6).




EmaginglechnologieEmeiing Mrlets

4.2.3@urse gm\al and delopment
processes

Improving the responsiveness of olleges to the
needs of learners and employers is critical...
Response timesd emeiging market opportuni-
ties (including echnology-based) needsd be
improved. The curent models of ourse agproval
and dewelopment (including for Foundation
degrees) esults in an unssfadory lag time
between need idetification and solution deliv
ery. For example, a Bundation degree can take
between 12 b 24 morths to dewelopmernt.

‘Avarding hodies lag bhind deelopments in
technolay theefore the curriculum units hav
not yet keen deeloped’

— Krklees @llege

The influence of avarding bodies is paticular-
ly telling. Without exception all the olleges
involved in this study indicéed that courses
approved by the range of avarding bodies did
not take into aaount well enough new or
emerging technologies. Not only does this dis
incentivise mary olleges but br those keen
enough to press ahead with new or innative
course dewelopments it means a much longer
lead in. Avarding bodies will need © approve
new courses and in some instaes, SSCs ma
need to be involved in deweloping new ocu-
pational standads.

‘The deliery of taining equired by industy has
been onstrained ly the lack of gpopriate qual-
ifications awilable Taining for the a@spae
industry must meet EASAiP66 standadl.
Following a lengtly pocess of maping the EASA
Part 66 equiements against existing ajifica-
tions, Erter @llege identified that the National

Diploma in &rospae ty Elexcel was the closest
to meeting all &ining equirements Have\er,
there were still some gaps in the curriculum, and
thus the ollege has sgmt time andesouces in
deeloping and acrediting @mponents o fill
those gapsThis pocess was incedibly time
intensive and tlus ostly for lath the emplger
and the ollege

— BExter @llege

Improving the responsieness of the sdor to the
needs of leamers and emplgers (which ae relat-
ed to new and emeging technologes) will
require a steamlining of the pocesses imolved
in course approval and/or a ationalisaion of the
number of avarding bodies and other bodies
(e.g. SSCs) thanfluence the curiculum in FE

‘Honeering povision ersus meased gwern
ment sucess ates and grdes
— Nothampton Mllege

Moreover, the peformance of the FE séor tends
to be judged on the deliery of wolume tamgets
which in themsehes do not enourage olleges
to engage in cuttingedge curiculum dewelop-
ments.

In summary, these three key factors along
with the limita tions in the staffing r esource
have a seriously negaiv e effect on colleges’
responsiveness and their willingness to
take the risks ne@ssary to invest in new
technologies.




5. SOME POSSIBLE MODEI
MOVING FARW/

In examining wha practical seps
need 0 be taken in oder to ensue
better aligyment between the FE
‘offer’ and sklls priorities of industy
in relation to the exploitation of
new technologes we have consid-
ered models tha attempt to build a
better understanding of hav indus-
try is working with FE Glleges

The solutions ér improved capaciy and capabH
ity in FEand beter aligyment to industry needs
are likely o involve close ollaboration between
industry, FE Glleges and uniersities (see sec
tion 3.2). Such models will e to recognise and
integrate the espedive mntribution of in-house
training and deelopment delivered by industry
and educdion programmes povided by the FE
sedor and indeed other publicly funded
providers (eg. uniersities).

Three possible models & wnsidered below.
The first involves industiy-led training that uses
shated specialist facilitiesthe seond involves
strategically @mmissioning the deelopment of
provision based on idetified employer needs
and the thid centres on poviding a‘gateway’to
relevant serwvices and povision o meet the
needs of a pdicular a setor.

5.1 An indusled training model
Group Training Associdions (GTAS) ae training
and dewlopment centres designed to simulae
real working conditions where employers can
have employees tained © their own require-
ments and benefit fom the‘at cost structure.




The Associdion of Leaming Providers defines a
GTA as:

A training organisdion whose gorernance
is mnducted by represertatives of (usually
member) employers;

A company limited by guamantee and a eg-
istered chaity reinvesting all supluses;

A training provider whose curiculum is
centred on apprenticeships br engneering,
construction and manufaduring.

There is usually a gpup of subscibing member
companies fom which senior &ecutives ae
drawn to form a GA boad of between eigh
and 15 membersThe resulting sense of emplp-
er‘ownershigis the engne of a wcational train-
ing sewice offered to a wide ange of @mpa-
nies and the ommunities in which they sit

In a suvey wnducted by the then Department
for Education & Skils (OFES) in 2002, most
GTAs chaged membership ées desiged to
gain the @ommitment of employers b the GRA
and to take a longer érm view of tmining."*

In mary instanes GAs afpear o be used ly
their members and cliets as &ternal training
managers a esouice tha employers can call
upon as and when they needtand in which
they have confidence but whose werhead @sts
they do not have to cary. me would amgue
that without GTAs there would be much less
training undertaken, simply because manfirms
would have neither the time nor the moneyd
source and manage the &ining they needed

In addition GRAs m-operate with FE Glleges
delivering engineering and ®nstruction curricu-

la. A number of GAs have been absdbbed by
colleges For example, Gty of Bistol (Gollege has
aoquired two GRs — Brunelraining and
Gordano Training — stengthening its employer
engagemert through aaess b their business
links. Forming partnerships with olleges is
mutually beneficial ér the GRAs wmlleges and
industry, helping © spread ®sts and sk taken
in developing innovative curiculum provision,
particularly where the @st of equipmert and
resources is high.

In the report conducted by the then OES, GAs
consider themseles b have a supeior offering,
especially in their abily to respond © employ-
ers needs quicky and flexibly and b dedicae
experienced staff b cary out work-based
assessmets.

Acaording to the Associdion of Leaming
Providers the GAs ofler a \ery special leamning
experience which is not aailable elsewhee:

School pupils ae able b receive an indue
tion to real working conditions and adult
environments, and adult enironments, in
secue cicumstane@s

The grea majority of leaners ae employed
and they bing with them the potective
dress and disciplines of the avkplace.

Highly specialised equipmenand erviron-
ment used D sene business custmers as
well as aprentices

The closenessd employers ensues tha
skills remain up b date.

11 DfES 200Zhe Role and mpact of Gioup Training Associdions Reseach
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The curriculum is specialised in the mer
intellectually taxing disciplineswith mathe-
matics, for example, taught alongside the
practical sklls which demand it

Very advanced sklls ae taught and tested
alongside apprenticeships andlrain to
Gain, ofering the ‘pull-through’ of, for
example, reseach in the uniwersity context.

There ae comprehensiwe ladders of po-
gramme and avard from age 14 ¢ in-
employment updating at all ages within a
relatively restricted range of ocupations.

The close assocteon with industry and its
health and saéty standads allovs haz
ardous ocupations to be taugh.

In addition, GAs seke as an impatant interface
between employers and olleges ensuing that
the training provided meets emplgers needs
They provide both mlleges and emplgers with
training that they might not otherwise be able
to aacess and which is delered mst-effectively,
aiding productivity and pofitability.

The Associdion of Leaming Providers suggests
that GTAs should gadually deelop into
regional and subregional eentres of cel-
lence in technical taining, meeting pojected
manpower requirements in established ocu-
pations like engneering construction and
addressing the skl requirements of‘sunris€e
industries, notably those in lav-carbon tech-
nologies. These echnical @ntres of ecellence,
which offereded‘all through’leaming opportu-
nities, uniting knowledge aquisition and
practical sklls fom age 14, though world-
class aprenticeship, to HE (in associen with
universities), 6 continuous professional deel-

Training 2000 is one of the lgest GRs
with extensiwe facilities thoughout the
North West, aquired through sucessie
mergers and aquisitions. As one of the
leading GAs it achiees high standads
across a diersified echnical curiculum.

Training 2000 has 11 building200 mem
ber companies and 2,000 other empjer
customers more than 3,000 learers 300
staff, an annual tunover of £13m fom LSC
and a \ery substartial amourt of full cost
commissioned taining. k owns its build
ings. k has no debtsk is a @ntre of
Vocational Excellence in seweral disciplines
It has diwersified fom its engneering and
construction core into dental nursing k
offers its sevices b 500 school childen
each week thiough Young Apprenticeships
GCSEaurses the new Diploma, and a
Sdurday Morning Club; and to NHS @dets
It offers both pactice and echnical theoy
in the more traditional apprenticeships &
all lewels including those 6r adults;Train to
Gain programmes including those in social
care; and owmmercial training to a \ery
wide range of cusbmers

Its curiculum delivery is highly innwative
with classooms on the workshop floor
sewiced by the Romethean irnteractive
teaching demonstation and testing s\s-
tem. Emplyers hare onling, real time
access b their traineespunctuality, aten-
dance and peformance records.




opment, adaptaion and acreditation, would
help ensue the UKs ability to secue jobs &
the top of global \alue sugply chains and dive
the UK eonomy.

5.2 A modetf Btreegially commissioning

provision

An example of stategically @mmissioned povi-
sion can be demonstted in the Noth West
The dewelopment of higher lewel sklls is a cru
cial @mponent of delivering the ambitions br
economic change and gowth as indicded in
the Regional EEonomic Srategy (RES) and il
action plan in the Noth West

In 2006, the Nah West Uni\ersities Asocidion
(NWW) ageed funding of £4m with the kgher
Education Funding Gouncil for England (HEFCE)
a region-wide Hgher Level Skis Rithfinder, one of
three established ngonally to embed HE inagion-
al and setoral workforce deelopment strategies to
embed workforce development in HE poviders
strategies and b promote geater ®-funding of HE
provision by employers I has sine secued further
funding from the Notth West Development Agency
(NWDA) through until March 2011The Notth West
Higher Level Skils Rartnership (NWHLSP) ibgs
together the whole HE seor, including FE @lleges
together with key patners in the egion to increase
employer engagemer with higher educdion to
deliver flexible and esponsive provision needed
drive e@nomic growth.

The NWHLSP hasdused on meeting the higher
level sklls needs in thee&gion’s stategic setors
— three of which hae a stong technology base
namely adwanced engneering and maerials
(including aepspace, aubmotive, chemicals
and adwanced flexible maerials), biomedical
and enegy and ervironmental technologieson

supporting the project until March 2011.

In total eight new wurse dewelopments led by
universities and in mary instan@s involving col-
lege patners have been stategically @mmis-
sioned by the NWHLSRotmeet higher leel skils
in the advanced engneering and mderials setor
and further dewelopments ae about b be @m-
missioned in the otherwo technology based
sedors. The delivery of these new ourses is sup
ported through employer cntributions and
HEFCEasfunded Additional Sudent Numbers

Examples of newaurses in the adanced eng-
neering and mderials sec¢or curently under
development or being deliwered include:

A suie of posgraduae programmes etti-
tled Composite Design & AalysisTraining
and Hlucation led by the Uniersity of
Bolton in patnership with the Uniersity of
Mancheser for employers such as ifbus,
BAE $stems Signatex and others

A K in Nuclear Reldl Echnolay led by
the Uniwersity of Gentral Lancashig in pat-
nership with GEN Il (an independetrain-
ing provider) or Sllafield ltd and other sie
licensed ompanies

Courses being degloped and deliered in the
other sedors include ones led  FE Glleges and
partnerships betveen universities and olleges

The process ivolves setor panels poadively
commissioning higher leel sklls provision which
is demand-led and meets iddified employer
needs and poviding guidance on curent skills
needs b providers (uniersities olleges and
independert training providers) in the egion.
The panels omprise epresertation from SSCs




cluster oganisdions, LSC, NWMand elevant
sedor advisors fom the NWHLSReaam — the
advanced engneeling and maerials setor panel
has @gent, RoSklls, SEMA, SkIfastUK and the
North West Aerospae Aliance represerted.

The sec¢or advisor eam flom the NWHLSP and
the SSCs ark with providers b shape their
responses ¢ the idertified needs and © secue
strong employer involvement and commitment.
Proposals b secue dewlopment funding are
assessed Y the setor panels

Elemerts of the pocess adopéd in the Noth
West have been eplicated & a naional lewel
through another HEFCE funded initiae,
Working Higher? The initiative is seekng to
develop a suie of flexible, work-based
Foundation degrees in ollaboration with a @mn-
sortium of HE and FE institutions and emplers

5.3 A cabinaed viual node ortgaay

model

Amongst mmpanies in the aarspae sedor in
the Suth West of England (and beynd) there is
an umgent requirement to dewelop greater capae
ity for the desig, manufadure and epair of
composites The secor is moving very rapidly
away from products based on high allp metals
to strudures built using adenced cmposites
As the demand o use light weight materials
accelerates because of enronmental pressues
and the ost of fue| there is a eal iisk tha the
large number of SMEs makg up the suply
chain o the prime aeospae businesses will not
adapt to the new echnologies quicky enough.

In response o this Aerospae Training Suth West
(ATSW), established in 2006ybthe Suth West
Regional Development Agency, together with the

West of England Arospae Forum (WEAF) hee
developed aComposites Gteway’ for aeospae
businesses and thosedm other setors © awess
knowledge transkr sewices reseach and skls, &
all lewels

The Suth West mposities Giteway ads as an
industry specialist linkdr referrals fom extermal
organisdions (eg. Business Link anfiain to Gain
sewices in line with Business Simplifiban). The
Gaeway provides acess b a vitual network of
providers (singly or in@mbination) which may be
involved in responding © identified demand flom
companies Howvever, understanding of kowl-
edge transkr by each independenprovider is
channeled via the Gteway to other paticipating
providers and emplgers as apropriate and with
in commercial @nstraints.

There ae both laeral and \ertical dimensions ©
the virtual gateway including both FE lesi
providers acoss the egion and higher educ#on
institutions. Roviders who lack the depth ofam-
posites pertise ae ne\ertheless in a positiond
passeon enquiries flom firms with whom they ae
in contact for other reasons or mg be able ©
develop niche povision or facilities so a®tpartic-
ipate in a esponse led iy the Gateway team.
The Gateway sewice provides a single poihof
access br employers b a lange of sevices
such as:

Knowledge Transkr Rartnerships fom FE
and HE;

Placements of studers with employers;

Sklls delivery;
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Consultancy sewices;
Specialist facilities;
Applied reseach.

Together, these sevices will incease the &tent
of Knowledge Exploitdion delivered from HEIs
through Further Education partners  the
industrial sugply chain.

Industry experts locaed within the Gateway can
quickly assess theetchnology equirements of a
business and enswrthat an agropriate solu
tion is available This specialist input helpsa
raise the cedibility of the FE and HE sets
amongst the aeospace industry and other see
tors which use omposites The Gateway sewvice
works with employers D idertify their specific
needs and arange the most suitable solutions
package flom the regional provider patnership.
It also poactively engages with egional bust
nesses® ensue tha the sewvices available flom
the providers @ntinue to match their require-
ments, updaing and building on the'demand
signal’ on behalf of ASW A futher key ple of
the CGateway is b work with SMEsd generate
interest in new omposite technologies and
market opportunities that this may presert.

The three models desébed above each hae
their merits yet no one model is likelya be
‘right’ in all situdions.




6. ONCISIONS AND
REGMMENDONS

6.1The arient situ#on

Throughout this reseach a onsisent
picture has emeged which desabes
the engagemen of the FE sdor
with new and emeging technolo-
gies The key éatures ae as 6llows:

New technologies ae those aspets of
applied sciene and echnology tha are
currently in commercial development or
will be deweloped over the next five to ten
years and which will substatially alter the
business and social efronment.

The FE seor has the poeéntial to play a sig
nificant role in sugorting the commerciali-
sdion and maket dewelopment of new and
emerging technologes, alongside deelop-
ing the intermediate and higher leel sklls
required by industry operating in sedors
that are dependert on the application of
those technologies.

The FE seior makes a ensiderable ontri-
bution to delivering the STEM agenda,
especially in deliering the sklls needed or
technician (orsupertechnician) level work.

However, the @ncept of ‘emerging’ technol
ogy does not hae much curency in the FE
sedor — olleges end to be engaged in
activity that relates b meeting the skls
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needs of industies tha are aplying well
established (ofemerged’) technologies

Strategic investments have been made, but
investment costs and risks are high...

| Investmen to support emerging technolo-
gies needs ¢ be within a stategic context.

| Investmernt in facilities and esources ©
support emerging technologies is gpen-
sive and can limit acess b existing courses
and capability to open up new povision —
in addition existing funding models hae
led to shott term planning.

Good practice exists but it is limit ed by the
capacity and capabilit y of college staff...

| Colleges can pesert examples of good
practice in their esponse b emeging tech-
nologies — these poinhthe way forward and
in each case whera deelopment has
worked, sucess has been dependdron
there being a citical mass in emplger and
leamer demand

| Pockets of ativity in emeging technology
have tended to be diven by individuals
within a wllege rather than stategically
led. Thus dewelopment in provision is fom
the ‘bottom up'based aound the interests
and networks of an individual

| Genenally olleges lack sufficiehcapacity
and capabiliyy to design and deliver pro-
grammes in new aas — nanaéchnology,

robotics, mmposites nucleay themal optical

imaging, etc. — and do not hae staff with
the appropriate experience or epertise.

| Saffing is a poblem — age pofiles of ®I-
lege staff suggest thathe greatest num-
ber of staff eaching STEMetated subjeds
fall in the age ange of 41 6 60 years old —
and as such thex is inetia to the dewelop-
ment of new curicula, and ollege staff
working with ememing technologies ae
very marketable.

Strong links with emplo yers is the key to
ensuring an effectiv e response and sustain-
able investment...

| Close vorking with employers is the keyd
sustainable deelopment particularly in
secuing the case dr continued investmen.

| There is a needdr FE Glleges b ‘fine tun€
their consultancy and elationship manage
ment skills to better support all stages of
the employer joumey, paticularly in diag
nosing needs in mae specialist agas like
new and emeging technologies

| Colleges need b establish mechanisms
to access and pocess maket intelligence
to build the casedr investment — @wn-
tacts and irtelligence genemted through
work-based assessorss vell as seond-
ments or sie visits b industry, reseach
organisaions or uniwersities can impove
awareness of emeging technologies and
consequertly highlight opportunities for
the college.

‘Lag times’ as a esult of course approval and
development are too great...

| The curent models of ourse agproval and
development (including for Foundation
degrees) esults in an unssfacory ‘lag




time’ between need idenification and solu

tion delivery.

The application of virtual leaming technolo-

gies such as viual classooms, mnferenc-
ing in Scond Life and @mplex visualisa
tions wuld have the potential to radically
alter the leaning environment, changng

the delivery of murses and ultiméely the
role of the ledurer.

6.2 Bedtr aligning the'dfter to the

needs of indystr

In thinking about wha practical seps need o

be taken in oder to ensue better aligyment of
the FEoffer to the sklls priorities of industy in
relation to exploiting new and emegent tech-

nologies the key messages th@merged from
the discussions included:

Advocacy and leadership is neededt a
national level to change deeprooted per
ceptions of STEMetated sedors and disci
plines — the apointment of a Chief
Scientific & Engneering Officer will help b
create a leel playing field by balancing a
focus on'scien@’with a balan@ on the
other STEMalated aras

Funding and funding methodologes need
to be revised patticularly in resped to
encouraging colleges b be moee flexible,
respond quicker and take timeot horizon-
scan — the ontribution of industry also
needs b be fatored into the funding mix.

Srengthening the links betveen industry

and the FE sdor is vital if beter aligyment
is going © be achieed — understanding
the interrelationships and irierdependen-
cies in the ontext of emeging technolo-
gies will be key (g. does HE lead industy
industry lead FEand so on):

0 Incentives br industry to engage ae
likely to be required patticularly given
the cumrent economic climae and a
lack of willingness on behalf of
employers D invest in taining and
development.

o Existing brums (and indeed new ones)
need t be utilised on an ongoing basis
to maintain an adive dialogue and
ensure FE HE and indusir have a
shared and @ntemporary understand
ing of emeging technologies, their
potential application and the implica
tions for the workforce and workforce
development.

o Efort needs b be directed towards
helping employers © better under
stand wha FE and HE has offer and
clarty/transpaency of the‘offer’ will be
important.

Response timesd emeging market/technok
ogy needs must be immved — the'time lagis
too grea — this will equire different and more
flexible models of ourse deelopment and
delivery, as vell as qualiy assuance.

FE ©lleges need b be able b acess
effective market intelligence, paticularly
at a regional lewel if stiategic and curicu-
lum planning decisions & to be evt
dence based and theisks of ivestment
reduced.
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6.3 €dures of FBllEgesefédive in
engaging with egiag ¢chnology
In reviewing the examples of good pactice a
number of @mmon features can be detrmined.

Taken bgether these povide a useful chedist
for others in seeing to improve their esponse
to opportunities atising fom emeiging tech-
nologies

The common features of good pactice were:

| Integrated planning and investment with-
in a stategy led aproach chaacerised by
10 year vision 6r the ollege, a unified fie
year orporate (or stategic) plan and capital
investmert plan, and a thee year planning
cycle used b accommodate detailed opea-
tional and curiculum planning equirements
and annual plans

| Adopted a sedoral focusin which facut
ty/department plans made specificefer-
ence to emeging technologes

| Establishedcross-cutting mechanisms to
regularly review opportunities for the
development of new provision or enhane-
ment to existing provision.

| Implemented processes br accessing
robust market intelligence which drew
on a wide ange of souces of irtelligence
primarily from RDAs and other st&utory
bodies, SSCsand though personal on-
tacts with industry and dtendance a busi-
ness seminars

| Engaged with andutilised well estab-
lished partnerships and networks to

source intelligence and find ways and
means b identify what the sklls priorities
were in deweloping and applying ememging
technologies acoss a wide ange of indus
trial sedors.

Focused onongoing emplo yer engage-
ment as a meansd create ommercially
sustainable solutions and ensarthat the
college was piofessional in its aproach
employers

Shared the cost of investment and
extended capaciy by partnering — working
with employers agencies and other
providers b establish ommercially viable
solutions

Involved industry in the specification
and design of the curiculum and bought
in expertise from industry or uniwersities b
help in dewloping niche aeas of the cur
riculum and in ploiting market opportu-
nities.

Retained cross-institutional ¢ o-ordination
through either @ntral units or brmal com-
mittees paticularly where a distibuted
approach  employer engagemen had
been adoped.

Conducted regular formal reviews of
employer needs (marny mlleges used
advisoly boards for this).

UsedFoundation degr ees as a flaible
means to adapt the curriculum to embed
emerging technology elemerts.

Invested intargeted professional devel-
opment adivities.




6.4 Aeasdr futher aoon

The planning commissioning and funding of
provision in the FE seor is an aga of on-
cem. The curent model inhibits long-erm
strategy and planning in olleges and does
not readily enable olleges b be esponsive
to new and emegent skills needs

In the process of this@seach a number of
issues and aas br further adion were high-
lighted which need b be addessed &a naion-
al and egional lewel — these include:

The DBIS and the DCSF shouldn with the
UKCES and the SSGavarding bodies RIAs the
new Sklls Funding Agency and local authoities,
and the FE sdor to establish a sategic com-
missioning agproach & a naional and/or
regional lewel to facilitate a‘rapid responseby
providers (both individually and allectively) o
address skIs needs of eanomic sedors eliant
on the exploitation of emeging technologies.
The Naional Sklls Academies mg also hae a
role to play hete.

The stiategic commissioning aproach should
also enable stwng and sustainable ipartite
partnerships b be brmed between industry,
universities and olleges The approach adoped
by the NWHCSP and th&orking Higheiinitia-
tive involving Gogent and SEMA provide an
insight into how this might be best achieed.

The DBIS and DCSF should establish clear guide

lines br the new SKIs Frunding Agency, RIAs,
SSCs and local authities on hav best b align
national and egional investmert into secoral

development linked to new and emeging tech-
nologies and ittegrate the FE seor in planning
for and supporting the associ#ed skils needs

Colleges ae not well placed to drive stiate-
gic investmen — individually and ollective-
ly Government departments, stiategic fund-
ing agencies and leading indusyrrepresen
tatives need 6 examine hov colleges and
the sedor can be betéer engaged in edy
strategic discussion and hw viable @m-
mercial leaning solutions can be enabled

The DCSF and DBIS shouladnk with the new
Skils runding Agency and local authoities to
ensure capaciy and capabiliy exists irternally
to geneiate intelligence from a wide ange of
national, regional and local déa sources (UKES,
Alliance of Sctor Sklls @uncils, RMAS etc.) ©
inform the stiategic mmmissioning pocess — &
a naional level mnsideration should be gven to
establishing dreseach obsewatory’to monitor
shifts in the demand dr skills associted with
emerging technologies

The FE seor should work with the Skls
Funding Agency & a ndional and egional leel
and local authotties to put in plae efiective
mechanisms though which o disseminae
intelligence (labour maket trends se¢oral and
technological dewelopments, changes in wrk
practices efc.) in an acessible and useableof-
mat to colleges and other poviders © better
support their strategic planning piocesses




Improving the responsiveness of the FE
sedor to the needs of learers and emplg-
ers (which ae related to new and emeging
technologes) will equire a steamlining of
the processes imolved in @urse agproval
and/or a mtionalisaion of the number of
awarding bodies and other bodies (g.
SSCs) thanfluence the curiculum along
side building the capaciy and capabiliy of
the sedor.

The DCSF and DBIS shoulchgt greater avard-
ing powers © FE Olleges and undetake a
review with a view ¢ rationalising the number
of awarding bodies and other bodies (g. SSCs)
that influence the curiculum and deelop
mechanisms ¢ support the sedor in respond
ing rapidly to meeting the needs of learers and
employers as newdchnologies emege.

The DBIS and DCSF should loakdreate a sus
tainable funding steam © strengthen the FE
sedor’s sugport for innovation and @ntribution
to meeting the skls needs of emplgers and
leamers elated to the exploitation of new and
emerging technologies — the FE Specialigan &
Innovation Fund may provide the basisdr such
a funding steam.

Such a fund should be ntahed by FE Glleges
eamarking funding in their opesgtional and
financial plans ¢ enable eseach to identify
opportunities and deelopmental support for
emerging technologes and demonstate the
sedor’s ability for responsive innovation and
improvemernt.

The Leaming & SKIs Improvement Service
should support, with additional funding fom
DBIS, the implemetation of a specialist and
dedicated ‘emerging technology staff deelop-
ment programme © ensue the FE seor has
the capaciy and capabiliy to respond © sklls
needs of eonomic sec¢ors eliant on the
exploitation of ememging technologes

The programme should include joitstaff dewel-
opment involving both FE and indusir based
on, and etending the reach of the New
Engneering Foundation’s hdustrial Fellowship
Scheme and should build on other @sting ink
tiatives like the Ancipal and &nior Manager
programmes and the €ntres of Egellence in
TeacherTraining programme.




ANNEX 1 — List ofipaing oganisions

AlTechnologes

Aerospace Training Suth West

Associdion of (lleges AoC)

AstraZeneca

BAE $stems

BASF

Bournemouth Uniersity

Bradford Gollege

British Telecom

Castle @llege Nottingham

CATCH

City llege Rymouth

Gity of Bistol (ollege

Cogent Sector Sklls @uncil Ltd

Department for Childen Sschools and
Families (DCSF)

Department for Businesshnovation
and Sklls (DBIS)

Doncaser @llege

Doncasters Goup Ltd

Dyson

Engneering Employers federation (EEF)

Engneering Rrofessors' Guncil

Environmental Lean $lutions Ltd

Bxeter Mllege

BExeter Uniersity

Hybe

Foundation Degree Forward

Gasby Chaitable Foundation

Grantol Park

Giimsby Institute of Further & Hgher
Education

HealthTech & Medicines KIN

Humberside Engeering Training
Associdion

James Ison Bundation

Leaming Sklls @uncil (LS¢

LJ Goup

Loughborough Uniwersity

Leaming and SKIs Improvement Service
(LSIS)

National MetalsTechnology @ntre

North East Rocess hdustry Cluser
(NEPIC

New @llege Svindon

Northampton Mllege

The Ndional Sklls Acaderny for
Manufaduring

SEMA

Sheffield @llege

South West @mposite Gateway

South West Regional Development
Agency

South West Regional Skils Rartnership

Technology Srategy Bard (TSB)

The Ndional Sklls Academny for Nuclear

TWI lid

Unilever UK

University of Bistol

University of East tndon

University of leeds

University of theWest of England

Watershed Media @ntre

Yeovil Gllege

Yorkshire and the Humber Bgional
Skills Rartnership

Yorkshire Forward




ANNEX 2 — Listsef stiydcolleges

The FBolleges identified asecstudies f
this stugvere:

Bamnet Qllege

Bridgwater Mllege

Bromley Mllege

Bumley @llege

Camegie Mllege

Cornwall @llege

Deeside @llege

Doncaser @llege

Duchy Mllege

Bxeter Mllege

Grantham Mllege

Giimsby Institute of Further & Hgher Elucation,
Haclney @mmunity Q@llege
Kirklees ®@llege

Leeds @llege ofTechnology
New @llege Svindon
Newcastle ®@llege

Newham ®@llege
Northampton Mllege

Park Lane Keighly @lege
Rotherham Mllege of Ats &Technology
Sheffield @llege




ANNEX 3onaguilthons

The gganisiéons conseit on adader el vere:

ATG Training

British Telecom

Carbon Trust

Cogent

DATA

Department for Business
Innovation and Skils (DBIS)

Department for Childen, $hools
and Families (DCSF)

East Mdland Regional
Development Agency (EMDB)

Higher Elucation Funding Gouncil

HiremechTraining

Knowledge andTechnology
Partnership

Leaming and SKIs @uncil (LS¢

Linx Assocides

Mdina

National Apprenticeship frvice

National Sklls Acadeny for
Manufaduring

NHS

Park Royal Rartnership

Pera —The Innovation Network

Portia

Pro Sklls

Real Time Training

SEMA

Technology $rategy Boad (TSB)

Edwards

EnglishWelding

European Daiy Industry

Fabtrol Engneering

Famic

Fast Heliopters

Feedback hstruments Ltd

Frst Choie Arways

FHsh Engneering

Hybe

Ford Engne Hant

Forensic Sience Srvice

ForensicToxicology Service

FR Aiation

General Motors lid

Gifford

Group Lotus

Health Rotection Agency

Heysham Pwer Sation

Higgins @nstruction PLC

Holroyd Precision

Huawei Technologies

Imerys Mnerals ltd

Inchcape Aitomotive Limited

Indesit @mpany UK

Integra @mposites lid

Jaguar Land &ver

JCB

Johnson @ntrols Automotive (UK
Ltd

Liberty PIC

Lincoln Eledric

Magnox Suth

Marshall Aerospae

Martin Audio

MBDA Missile $stems

MDVSE

MetroNet Ralil

MHE

Michael Smith @itchgear ltd

Monarch Arlines

Moorhouse Bewery Gmpany

Moss Rastics Rrts

Movevirgo Ltd

Moy Park

MyTrawel Engneering

Nebridge Engneers ltd

Ned Ptters

NEFF

Newburgh Engneering Ltd

Newcastle Arport

NHS Clinical Dispensas

Nissan UK

Nobebop

Northumbria Police

Paktronic Endgneering Company
Ltd

Pahtrace Endneering Systems

PDC CNQ Endneering

Pelican @ntrols

Polestar Goup

Protec Rre Detection Plc

Reliance Recision ltd

Robert Bosch lid

Rolls Royce

Rothamstead Reseach

Rutherford Appleton Labomtory

RWE N-Bwer

Schneider Eletric

Sellafield Reprocessing Fant

Shap UK

Siemens PC

Smith & Bford Ltd

Smiths Eletric Vehicles

SRTechnics

S Marys Hospital ¢hperial @llege
Healthcae)

Suzuk/Yamaha Marine Engnes

Teleperformance

Texa UK td

ThamesWater

The CBRNeam ltd

The Roduct Workshop

The il Associdion

Trafford General Hospital

TWI lLtd

Unilever

Universal Rubber @mpany

UPRM Shotbon Paper

Virdis Technology

White Young Geen Mnsulting Ltd

Yorpower Generators




Anng 4 — Aas of apation of emging échnologies

Apliction aeas & boad fields wheaechnologit
innavdion has a mamerd pls and whickpesent

major societal challerjaped fom thdechnology

Srategy Bodrexamples include:

1. Ervironmental sustainabilit y technologies:
Biosciene

Green e@nomy

Resource efficieng, waste and pollution managemen
Enegy efficieng

Water sumply, sanitdion and use

The sustainabledod chain

2. Enelgy generation & storage technologies:
Hybrid economy

Nano wie batery

Ultra capacior

Nuclear fusion paver
Hydrogen emnomy

Bio fuels

Marine

Offshore wind

Distributed enegy

Carbon capture and sbrage
Enegy networks

3. Healthcare technologies:

Genetic engneering

Synthetic biology

Systems biology

Nootropics

Anti ageing drugs

Bioinformatics (mmputational biology, biomedical inbr-
matics)

Personalised medicines

Assised living

Detection and idertification of infectious disease

4. Transport technologies:

Eledric cars

Personal aicraft

Pre moled jet engnes

Non-rocket spae launch

Advanced maerials

Nano mderials eg. cabon nano tubes
Low caibon vehicles

Intelligent transpolt systems

5. Creativ e industries technologies:
Digital economy

Desion

Architectural desiq

Communication design

Designer fashion

HIm and video industy

Game deelopment

Music industry

Performing arts

Publishing

Software dewelopment and cmputer sewices

6. High value systems technologies:
Computing and advanced communications
Artificial Intelligence

Machine transldion

Machine vision

Machine augnented agnition

3D optical dda storage

Quantum computing

3D piinting

Wireless ommunications

High value manufaturing

Food production & processing
Eledronics fhotonics & Eletrical §stems
Robotics

7. Built environment technologies:
LEDs

Micro eledronics

Advanced Materials

High temperature supeconductivity
Nano mderials eg. cabon nano tubes
Meta-maerials

Low impaa buildings

Zero catbon emissions

Water efficieng

8. Defence Systems:

(Installtion, maintenance and de@mmissioning)

Synthetic environments and augnented reality technolo-
gies

Unmanned aeial ehicles aubnomous \ehicles and
drones

Suwivable undemwater systems and strutures

Bdtlefield airborne communications

Eledromagnetic weaponry
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