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University campus of the future
- Our main research question :

« How can strategic campus development
contribute to sustain and develop
universities as attractive places for
learning and knowledge development in a
future of increased competition in higher
education and research?

Our discussion is motivated by challenges
created by new circumstances, like the need
for more flexibility, a new digital reality for s H
education, and increased internationalization

of higher education.

3y .

(O] NTNU Norwegian University of Science and Technology 2



O 100 200 km Hammerfest® -
[ i — =
o 100 200 mi t

NTNU 01.01.2016 -

merged with 3 university colleges:
Hagskolen iSgr-Trgndelag
Hggskolen i Alesund
Hagskolen | Gjgvik

Norwegian

Trondheim

FINLAND

] ol
i of ek

[l T
o eston S

-

Yorth
Sea

NTNU 2016:
39.000 students
(33.000 Trondheim)
6.700 employees
734.000 m?

(O] NTNU Norwegian University of Science and Technology 3


http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCN762cDT0MgCFYamcgodLn0Lkw&url=http://www.worldrover.com/vital/norwary.html&psig=AFQjCNFG_Mz7aoTyyrDi7_H_fd7NUIJDPA&ust=1445416711744781
http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCN762cDT0MgCFYamcgodLn0Lkw&url=http://www.worldrover.com/vital/norwary.html&psig=AFQjCNFG_Mz7aoTyyrDi7_H_fd7NUIJDPA&ust=1445416711744781

o

Déra -

>~ Mallenberg

R T Olavskvartelet +
S el KalveKighet 57

« Glgshaugen

e

L Lerkendal e : " £

4 Valgrinda : Dragéoll

a NTNU NTNU main campuses — before 01.01.2016

Kunnskap for en bedre verden



Four Senarios for Campus Development

Elite Growth
3
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VISIONS FOR CAMPUS DEVELOPMENT

Digital
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Experimental learning Across disciplines

Cooperating with businesses
and society
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NTNU campus
tomorrow
and in 2060

Attractive
Active
Available
Flexible
Rational
Close

INSPIRERENDE & INNOVATIV

FELLES MASTERPLAN FOR TRONDHEIMS BYCAMPUS
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Work, learn, experience, and live 24/7

May- =BrittMoser and
EQVardMoSer - 2014 Nobel Prize
winners in Physiology or Medicine %

[llustrasjon: Bergersen arkitekter og SiT
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Government support to
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NTNU campus development
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NTNU campus
Further development

2015 - 2016

New learnin
Feasibility environments:
study — main | Pilots, stories
location and
~illustrations
a |
L/
Pilots: New
g Vision 2.0: ways of
e K‘ } Future NTNU | teaching and
- — learning
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NTNU Campusdevelopment
2016-2025

Report 8. July 2016
Recommendation location
NTNU Campus

https://www.ntnu.no/campusutvikling
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Five main trends being of particular interest to the dual
theme of university and campus development seen from an
International perspective.

1.
2.
3.

4.

Universities have to be attractive in a borderless world
New education forms and learning environments are needed

Students increase in numbers and mobility, representing a broader
range of the population both regarding age and social situation

There is a need for integration of education, research and
innovation into a ‘knowledge triangle”

5.

In a strategic campus development perspective, buildings can be \
seen as functional frameworks for human activity, and thus, that
Ideas about university space should be reconsidered as activities

and demands on performance changes (Bygningsstyrelsen 2009, Den
Heijer 2011, Beckers et al., 2015).

These changes involve altering needs for working spaces such as
classrooms, offices, laboratories, workshops and for social spaces.

@ NTNU Norwegian University of Science and Technology 14



Campus development —and FM Li(

Analysing trends in education %Wﬁ
The knowledge f Changing student - teacher
triangle L interaction )
( Student-centred thinking \
[ Multidisciplinary \
[ Close to practice \
(Teamwork and experimentation\
RESEARCH ( Virtual work forms \
( Mobility \

NTNU Priority : Effectiveness - space use — mixed activities - urban

(O] NTNU Norwegian University of Science and Technology 15
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Development of a theoretical framework
Analysing trends in research

4 )
Tl.1e knowledge Multidisciplinary
triangle 5 )

4 )

Close to practice

\§ J
e )\
Virtual work forms and
mobility
g 4
e )\

Experimental

& J

4 N\
RESEARCH Centre establishments

\§ J

NTNU Priority : Networking — nodes — meeting places
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Development of a theoretical framework
Analysing trends in Innovation

The knowledge

triangle p N
Multidisciplinary

(S J

" )

Experimental

(. J
4 N
Close to working life and
society
(. J
4 )
Centre establishments
RESEARCH \ )

NTNU Priority : Networking — Innovation centre
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Learning and living 24/7

Work

Learn

-
4

\_

J
)

Live

J

-
4

\_

Play

J
)

J

Before:
Everyday life divided into
separate activity zones

@ NTNU Norwegian University of Science and Technology

Today:

Different parts of everyday life
become integrated through
learning

- Consequently, ideas
about campus must also
change

18
Source: Harrison&Hutton 2014



Trends interpreted — what we need

: : @
« Attractive, available and @
shared meeting places for “""\ Strategic campus
formal and informal learning J development

* Flexible premises easily University in society
adaptable to new purposes
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» Open areas for visibility and

. . . The B\ Attractivein a
availability of learning knowledge ™) borderless world
triangle

» Co-location of different
activities and functions,
areas used by various
groups

New forms for
teaching and
/ learning

» Co-location and short
distance between activities
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- the functional definition of "campus" must change

- ACADEMIC
classrooms, library, offices, e
laboratories, lecture halls, ... EDUCATION & e

RESEARCH

« RESIDENTIAL
student housing, hotels, ...

« RELATED BUSINESS
start-ups, incubators, industry, ... INFRASTRUCTURE

oy

- RETAIL & LEISURE () gt 9

sports, restaurants, cafes, ... e RETAIL &

BUSINESS LEISURE

 INFRASTRUCTURE

© Alexandra den Hejer, MSc PhD, TU Delft - http://managingtheuniversitycampus.nl/
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Co-localization as enabling factor

Proximity
- enables better use of ISR ork and
experimental areas and [ experimentation ]

educational facilities, as well
as of common services.

Co-localization and public
[ Multidisciplinary

meeting places stimulates

cooperation across traditional
organizational and disciplinary

borders.
Acces,‘5|ble and attr-a-ctlve B Rz lie and
meeting places facilitates society

communication in and across
communities of practice.

@ NTNU

Norwegian University of Science and Technology

Distance

Administration and
educational planning are
impeded by travel time and
geographical distance.

Geographical distance inhibits
students opportunity of
selecting topics across
traditional organizational and
disciplinary borders.

Source: Blakstad, S.H. et al. (2014)



Innovative work processes —
integrated, multidisciplinary, productive

AUDITORIUM
BREAKOUT
INDIVIDUAL
BUILDING WORK —
ARENAS
'+ SOCIALIZE DESIGNING_
CLASSROOM TEAM COOPERATE
WORK EAT
NETWORKING
INVENT
WORK PLACE '
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Source: Harrison & Hutton (2014)



Existing campus: Develop active spaces in between

@ NTNU Norwegian University of Science and Technology



Urban character - attractive and open
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Networking - Visible knowledge development
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[llustration and photo: Bergersen arkitekter



Effective space us —
Flexible areas for teaching and learning

@ NTNU Norwegian University of Science and Technology

Illustrasjon: Bergersen arkitekter
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Innovative learning areas and
informal meeting places:
A 1000 m? pilot

Realfagbygget | NTNU | Sept 2015

(O] NTNU Norwegian University of Science and Technology CorneilCo | Eggen



ALTERNATIVES
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Realfagbygget | NTNU | Sept 2015

CorneilCo | Eggen
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café happenings events

eksperimenter

maker space ATRIUM
VERKSTED o utstillinger
laserkutter [ presentasjoner
3d-printer y

cnc-fres

moter
debatt

WORKSHOPS

idé-laboratoium

MINGLE

diskusjon flexiplasser
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NTNU Campusdevelopment
2016-2025

Report 8. July 2016
Recommendation future
location NTNU - Trondheim

https://www.ntnu.no/campusutvikling
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NTNU 2060 - Main alternatives for location and development

Eksisterende arealer

I Utbyggingsomrdder som ar lokalisart
[ ©vrige utbyggingsomrider

] Restkapasitet

[[] utiigjengelige areater

"4 [E exsisterende areater

[ utbyggingsomrader som er lokalisert
B @vrige utbyggingsomrider
] Restkapasitet
[[] utilgiengelige areater
v

Exsisterande arealer

I Utbyggingsomrader som er lokalisert
[ ovrige utbyggingsomrider

[ Restiapasitet

] vtitgjengelige areater

North - Kalvskinnet Vest - Elgeseter South - of Glgshaugen
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From NTNU Vision 2060 =>
Six main components (priciples) for campus development and qualities
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NTNU: kunnskap for en bedre verden
e Campus NTNU er de fysiske rammene for
internasjonalt fremragende undervisning,
forskning, innovasjon og formidling
» Campus NTNU tiltrekker seg de dyktigste
studentene, medarbeiderne og partnerne
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Vitenskapsmuseet inkl. nye
« magasiner og formidlingsareal
8 'Y e

«Kunst, arkitektur og musikk

Senter for psykisk helse (KAM)

2016-07-08
Recommended location for campusdevelopment

®
= ‘- Kapasitetsbuffe
L ¥ENDE SAMLENDE
LABORATORIUM .
n
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« Kalvskinnet — HIST
New technology building 16,000 m2
Statsbygg 2015
(in line for founding since 2003 !)

2016 => NTNU campus
- capacity for new use

=a

Nytt teknologibygg

- ﬂeX|b|I|ty Oppdragsgiver: Kunnskapsdepartementet
. = Ferdigstillelse: desember 2016
- adaptability Byggherre Statshygg

" Pregeitindeise S‘atsbygg

" Bygshermemtus Rambell Norge AS
calertropranes Betonmast Trondelag AS
* Arkitess Slyngstad Aamlid Arkitekter AS
Ridgivende ingertior Norconsult AS
2333 g by THILT Engineering AS
sisknak entrepeenee  CAVETION AS
ey Ottar Augdal AS
" Bebongerheider Spennarmering AS
FAS
555045 www.statsbygg.no




ZEBs ‘Living Laboratory’ —
testing occupant behavior
user experiences

NTNU og SINTEF —
New ZEB
laboratory building
New ZEN — centre
Zero emission
neigbourhood

[llustration: Snghetta
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Short summing up

« Campus development is no longer about the construction of lecture
halls, reading rooms and offices.

 For NTNU, campus development is an important strategic tool to
attract and keep excellent researchers, teachers and students.

« The demand for a space that supports the fundamental
characteristics of experimentation, interdisciplinary work, education
programs and collaboration with private and public organizations is
urgent.

« More research and pilot studies are needed to understand the
Interaction between education, research and innovation — for

planning, new construction and FM - of the University Campus of the

Future !

@ NTNU Norwegian University of Science and Technology
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