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ABSTRACT
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Purpose: The purposes of this study are to report the strategies of an advanced green campus example and to list up
their categories and elements as the fundamental materials for further researches and promotion of green campuses in
Korea. For the research, we selected Aalto university which is one of the leading figures with sustainable approach and SHels
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a founding member of Nordic Sustainable Campus Network(NSCN). Method: We conducted a literature review and a
field survey including research meeting and field trip with the energy efficiency team of Aalto university, and field  Finland Aalto University
investigation. The abroad research trip was fulfilled from August 17 to 26, 2016. Result: In Aalto university, social ~ Green Campus

Categories and Elements

responsibility and sustainability are the fundamental values and strategies of all activities. The most distinctive effort Abroad Field Survey
for green campus in Aalto is ‘ECOCAMPUS 2030 project’ which makes the university itself as the energy
self-sufficient campus by 2030. The university will use only renewable energy produced by photovoltaic, solar heat,

wind power, and geothermal heat & cooling through the progress with ‘reduction of potential for consumption’,
‘evaluating production potentials’, and ‘roadmap to a comprehensive regional energy solution'. Also, diversified
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sustainable approaches such as the campus wide master planning and the facilities renovations have been carried out for Accepted Nov, 1, 2017
reduction of CO, emission and promotion of healthy environment. As a result, Aalto university is working for the green

campus promotion in 12 multilateral categories : administration, networking, education, researches, energy, campus

wide planning, transportation, buildings, procurement, waste & recycling, food & health, and practice & events.
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Table 1. Outline of Aalto Univ.
Item Contents
- Bachelor's and master's students : 10,819
- Doctoral students : 1,294
- Professors : 386
- Post-doc researchers : 505
- Research and teaching assistants : 411
- Other teaching and research personnel : 462
- Service personnel : 1,228
School of Arts, Design and Architecture, School of Chemical
Schools  |Engineering, School of Business, School of Electrical Engineering,
School of Engineering, School of Science

Number of
members

Kate] 243k

2) @AZA Aol SEGSOIA 24 BIAET Yafo
g4 M FEste] T AE A S G AE e
ok ol71oIA & 4 g S-S TR A HEA A 47
OEER R CLEENER D ER T

2.2. A=A

SEqStY TAAHA A AAFAQ] o2 E&H (Energy
Efficiency Team)°]l 20161 68 145 ATHZQHS
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Table 2. Methods

Methods Contents Date
Literature  |We reviewed the previous researches about| May~
review and |green campus and postings on the website of| December
Internet survey |Aalto Univ. 2016
1) Research meeting : Presentation of Energy
Efficiency Team, Q&A 23 August
Abroad Field 2) \./isi'ting key faci'lities and 'only staff] 2016
Survey d}stncts ac?omPanymg. .e).;planatlon :
3) Field Investigation : Vlsltmg.&. observaqon 18~24
f(?r green' feat}lres a.nd buildings, taking August 2016
pictures, interview with users
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Table 3. Green campus categories in materials of Aalto Univ.

Materials Categories
Values and Strategy
Networking

Practice & Event, etc.

Goals

Overall
introduction of
Aalto Univ.
The website of

ECOCAMPUS |Cases
2030 project |Energy efficiency(Energy, Building), etc.
Environmental impact of campuses

The
website
of Aalto

Univ.

2015 [Campus planning and indirect impacts

Teaching, research and societal impact

Environmental impacts of campuses

Campus planning and indirect impacts
Sustainable development in research, teaching and impact

2014

Sustainable development organization and resources

ISCN
report of
Aalto
Univ.

Research and teaching, Sustainable campus and outreach

Purchases, Recycling

Electronics/IT

2013 | Transport

Housing and university buildings

Food

Leisure time, events

Sustainability Performance of Buildings on Campus

2012 |Campus wide Master Planning and Target Setting

Integration of Facilities, Research, and Education

dEW FAAE[13-169] MFTES

Networking, Practice & Event, Sustainable development organization

Values and Strategy,

and resources, Research and teaching, Sustainable campus and
outreach, Purchases, Recycling, Electronics/IT, Transport, Housing
and university buildings, Food, Leisure time, Events, Campus wide
Master Planning and Target Setting 5 2 (Table 3), 5-53}+= 0| & 7|
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Waste, Energy, Recycling,

Transportation, Water, Building, Landscape, Food, Resource,
Procurement 5] 712} 5521 0] {th. AF2] 2] Q1 ZH o sl A= ¢
FHE 2 2po]7F A o A 2 Administration, Research, Education,
Community, Network, Activity 5= Z st 1At} [30-38].
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Table 4. Some parts of review table about green campus categories in previous researches

| Physical aspects || Social aspects

Authors Methods Categories(Physical aspects / Social aspects)
Almut Analysis of contents Operations (Waste, Curriculum and Community Faculty and staff
. L . |Governance and Research and .
Beringer from 15 universities in  |Energy, Recycling, S student . outreach and professional development
. administration .. scholarship . ..
(2007) U.S. & Canada Transportation) opportunities service opportunities
Environmental  |Green Campus
Habib M. management & |(Green
Alshuwaikhat improvement buildin, Conferences,
. T . P & Public Community ... . |seminars, Courses &  |Research &
Ismaila Literature review (Energy Green e . Social justice .
. . participation |services workshops,  [curriculum  |development
Abubakar efficiency, transportation, ete
(2008) Waste reduction, | Campus '
Recycling) preservation)
Zuhairuse Md L
Darus et al. Case study : Umv.ersny Water Energy Waste Building Landscape Transportation Campus. Sustainable life
Kebansaan Malaysia community
(2009)
- Case study : University
I/f;:n(s)il;)gy e Sustainable Commitment to Governance
AA. Saleh 4 Sustainability Operations (Water |Sustainable . Sustainable
- Desktop research, . o Sustainable Framework for .
et al. (2011) |. . Management Plan |consumption, Building o Reporting
Site observation, & . Development Sustainability
. . Recycling, etc.)
Consulting with the
- ___ _[facilities management team| _ _______|________ 1 _______ I\ _______ | _______J _________

JEJEy JARHA EX 0] EA] 8-S A
& S} = Sustainability2} Sustainable Campus2h= &
015 AR&51a QLT AT A W87} 17 Ak 8o
=

4.1. 33
JARHA FHE el “Sustainability, Campus & Facility
Service' & 4 ALHAR Yot i, 11 ok FA=

‘Sustainability Office', ©] F]l Energy Efficiency Team 5-2] 34 %2
o) T A 7 Y F0S T ok

2012WRE W d ISCN B 1A 5 T A Z=71of Tt H A
5 2B L, TR I AR E SRl Aeh, EH R
AFHe] 3] AH(Aalto University Properties. Ltd)2} 3t E
5 20512 900, TRlenA BN AENS S5 ek

4.2. JELF

SEdstie 1AL 208 96 A, 2, AR/
(SR, 2|48, s, S, 5B 5 ol YEY2E @

H 2 H ] F7HEnergy garage)2 20141 o] 243}, o] Tk <
g U ELA 9] @At 21 Elo] 29 =1L Arh(Fig 1).

1) &7 : [13-16], 97-3)9] TR 42, DA 223,
AREH © (Fig 3=yt AFUIPAR, CFig 5 139, Fig 6-> 401, ©] 9]
(Figy= B2,

2) 9129} 2R 5o) 87 e A4S i LA oA, o
Fol oA 48], w7 e &, 2] el 5ol S Felg gl 3

&g
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b) Renewable energy equipment on
rooftop

a) Meeting place

Fig 1. Energy garage

43, 1%
6710 RE chadiel, ook A 2 a3, Wl A gk
T wE L, SYZERAE A

WEE FAeta glom, X
4 o Felefo] 4, BATLS £ 5L o} 9]
st} Ao ‘Creative Sustainability', ‘Sustainable Global
Technologies', ‘Innovative and Sustainable Energy Engineering' 5 671
o] A Ao 2 AL Wz AEWAo] Lol Q)
27ro] AAE Start-up E 2 T 0] shub, Tzl 9 A A
+ et B4 52 913 Design factory% 95
A& o 7)0] 51914, AAE Aol 715 ofe] &

B4, PIAETROZA 2, AABD 502 74

(Fig 2).
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a) Laboratory b) Student lounge

Fig 2. Design factory
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4.4, AT 2477t o] & 7he e AlRIuAL AFE A, HAE3H(Fig 4-d) T2
- AL AEZ2H, oz BAg] aZ0] 0| 8AEL 5 78
FEASTAA $o @70 £0 gop sy o, AT RS AN Guel BEE ARG B HL L T
o7 & AFES A 5 g
WY, 7, G5O, A E, AR oA, dpolory o) B A HE S a7, BEIDT s B
o 21 o 7] Aol £22 M5t 4 FH7E 1T A1 F 41T
A, 253t 248 B3 9} :
. i s ol 210 I £, ] DA 2l WAL
ot AEA, DA Hlefel Auls g 5 chop
- — Y - o 1ol e Oﬂ?:j?‘]%‘SolarFarm'O]E} e hele B R R R S R
4 meAEe oA Bk 9 Z2IHE AU et 1973
olsll 21
A 24892 A7BS £oln WA BAG e wray A SHEE
g -9 Al SFAFS 9]} = A 0] G =
7} Betetn AAA o2 AP w2 APt ek A &84 P4 AT FH 840 shtE AE 2H|utc) of
UAHRAEE S1T 5 gl t o] A20S HAsto] 28
45. I 8 oA 20, AENE, B4R 5 olU A BAYRE AT

24 0|2 QIAE A|asto] oz d ek A AAFeEL qlet
o2 WA 71 A4l Al W82 20308 7HA] oW A2t

o 2] B WAFO] E(openenergy.fi)2] B T2 o] 357 e AE
ANAE SHEE S ECOCAMPUS 2030 REHEZN AUAR o 2pq1c el doldelie, oA, A5, LA B71 &
He BHE FUstE A A oflv 2] S8 ofy e} 1w Ao = = o] 4 1 2 mjolsla] L5 91O B (Fig 5), Y A S Y ES
g ofd aago] ZYHel Yuf. BRAE AFPAL ANAL 4 omras gn

] 2% 22 sk, U AT A S B ST AU A

29 SIsh 209 AN 392 AAHAT Ik A ARG 46 AR~ ZHAA

A U A 4] Hlo] B8kt o] 2 A ste] ol 7| 2r]

=712 2ol H o = 0 23%hd 9o w2 A 7] F3A 8l (Master planning) 2.2,
Z?;ﬂi:;g f»fZ;ﬁLfoﬁgﬂﬁfﬁiijf GRS el @ AR ol & oS 1) W) EE o
s= T AaAE el o,’é’ =1 AL, AS =

C oo o = o oo offm] 4 2744 @A AT eatoln] Am 20 Bl o4
R, WA BAL B AL, AR A DR e Vi bt o] A2
AR AR 919 ol g S A s ey LTS 2 IR

B, e, Fe Qv A7 Vsd WA @ o, A DA AR '4;§;ﬂ$§§f;fgiigﬁgfz;4A7EOZH;
A2 & o AekFig 30, Al 9 RS Qo) AR SRl FESHS weAe = oTE e

20309 o= AR U 2| THS o] G5H= 529l A oL 7] A A T, 2| %A (Fig 6-b)ell A= AA|5ko] 57 BEo] gt 2
A9 % =

A& AT o] 2| R ERy o whet W] 21F A o] 7H
2 IR0l AR FALFA| A E-HE 22 Fol 9
201735 HE T IS BE 33 E oy o AmA 2]
k4 9 9] 10%S "3 SHth(Fig 3-b).

A= A AR e 5 AR EAZE R Flu), v 2] aeA FA
= ol oA HEE, oy A F7h A oA 55 2 &
B AA 5& At olet. oy 2] 2 *é =
A o] B3l F7H 910 o] 8-F, Ll
TAREALE 35, TS chﬂ JeFo = g
). 0131@ aﬂi Tekyd SLHV 25l H, 7

o a) Expected productzon potential of b) The constructlon site of
eye) u]
= renewable energy geothermal power plant

e Fig 3. ECOCAMPUS 2030 Pr0/ect
]:lo A n

b New lrﬁig hub

(Konemiehentie2)
So) opst a7 Hgtet BRERM, ojold AR
] 5ofl 2151 ATk Figd-b, o). 268§ 2412 5L P Sl

3) *Sustainability, Campus & Facdlty Service'oll= 219 408 & %7} 3%, tztoly
29go] Rkl glom, st dA| A8 F7 9] o] 8E 3-_ ZAYSE A, Shao]A
B a5 o] 5|1 9l T2 37%, St o] F1F 01452 18~30%= UEFITh
AWAHREL FHTLAAE 42%, AABANA = 48%= "}E}‘*E} e

d) Working space

o8 L Fol7] Sial A B AL 2 Aste] 95 W oG BEL ¢) Kitchen in learning hub in 24/7 opened building
£ 2710 WEAA UAS Heksto] £ 10k o] THol 8-S 4 215k5ha 1,800 (Otakaaril) (Scihkémiehentie3)

ol °i4 A L& A4 Ao 7|ddrt. Fig 4. New ways of working
(FA a3 “"-ﬂ‘“EﬂOVq 2k&)
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Fig 6. Elements related campus wide planning St AEoA HEE At glom A5 FHE B4 26}
o] 4N G4 G S 02 FHEES shich A8l 1874
47. 1% A= 5] s A& e]al 7P Al A2 AL
BE RN S REN QREAL MBS YE WEST o oo 08 W AR, e B ol o
S Aejol o 2 1 S0, FAZATRA, 7 A A0 o e
A9l 607HE St A F)lsto] A A Yol A g dEo] o8 °
% SIS 253tof W Aok, A A Sl e, A 2 8713, 171
SALTE A3 2 jof] #j 2] A E A Th(Fig 7).
2477} § A4 ARS0] 712 AR o188 4 ik diF i
FA2H 4 29HY LEAN A Kutsuplus)E AT e

scococems
a) Window changmg to energy saving b) Ventilation equipment
one (Metallimiehenkujal0) (Rakentajanaukio4)

a) Campus bike b) Campus electric car & charging
(Rakentajanaukio4) point

Fig 7. Elements related transportation

¢) Pervious pavers d) Using sunlight

48. A& (Ldmpomiehenkuja2) (Otakaaril)
A& HFoA =, o] Zto|Eeli A5 ES g A Fig 8. Renovation elements
AR A,
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Fig 10. Elements related waste & recycling
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Table 5. Listing up categories and elements of Aalto University green campus

Categories Programs/Elements

Values and Principals in planning of green campus are

1) to pursue social responsibility and sustainable society in the categories of networking, education, researches, and practice & events

2) to improve energy efficiency and to reduce carbon emissions, waste, and runoff water through data compilation about consumption and emission
in the categories of energy, campus wide planning, transportation, buildings, and procurement

3) to put mental and physical health of university members above other elements.

1) Target ECOCAMPUS 2030

Administrative organization on green campus : Finance director — HR — Campus and Facility Services Unit — Sustainability

Office, etc. — Energy Efficiency Team, Waste Management Team, etc.

Values and
Principals

2) Organization

(1) Planning and managing on projects and working groups for green campus
(2) Green office management system

(1) Working for reports about green campus promotion

(2) Promoting the projects to make green campus

1. Administration 3) Operation

4) Action (3) Checking out adoptable possibility on results of pilot studies, surveys, company studies, master’s and doctoral
dissertations, etc.
1) International networks ISCN, NSCN, NUAS, Climate KIC, Rio+20 Commitment, Alliance/Partnership with other universities, etc.
2) National networks UniPID, Association of Environmental Management, Environmental network of university governance, etc.
3) Partners/Agreements City of Helsinki’s climate partners, TETS
. 4) Investment policy Investment policy incorporating ESG(Environmental, Social and Governance) principles
2. Networking - " -
5) Outreach Private sector, local communities & public sector
6) Internal networks Energy Garage, energy-efficiency training, information services, energy blog, AccaANet, etc.
7) Student Union activities Student interaction and social cohesion on campus
8) Alumni relations AlumniNET system, Student-Alumni Mentoring Program, etc.
1) Aim To integrate responsibility and sustainability as a cross-sectional theme to all teaching

Majors focusing on sustainability : Creative Sustainability, Sustainable Global Technologies, Environmental
(1) Major Engineering, Environomical Pathways for Sustainable Energy Systems, Innovative and Sustainable Energy Engineering,
Water and Environmental Engineering

(2) Course Courses related on sustainability divisionalized mandatory or voluntary

(3) Student project | Student projects for campus sustainability in courses, groups of student, or research labs

3. Education 2) Opera-

tion (4) Orientation Orientation for new students including responsibility and sustainable development
Programs connected with facilities, research and education for green campus
(5) Program (examples of program : Fairtrade university project, Aalto Arvo reuse platform
example of facility : Design Factory for supporting experimentation and interaction in master's courses)
6) Lifel . . . . e N
® le;reni(:lngg Lifelong learning to enhance the awareness in the area of social responsibility and sustainability
4 Research 1) Target Supporting cross-disciplinary projects for sustainable future
’ 2) Operation Strong support for energy efficiency research groups (ex. the Energy Efficiency Research Program)
5. Energy 1) Target Making energy self-sufficient campus by 2030
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Categories

Programs/Elements

2) Progress

Stepl) Reduction potential for energy consumption — Step2) Evaluating energy production potentials — Step3)
Road map to a comprehensive regional energy solution

in Stepl

(1) Energy control, (2) Energy audit, (3) Posting the energy class and information card by energy audit for each
building, (4) Establishing lobby display screens showing the A to Z of campus energy, (5) Studies for energy
self-sufficient campus, (6) Development of Planning Tool (The Open Energy Site ae5)

3) Action

in Step2, 3

(1) Changing to heating network, (2) Geothermal energy project (drilling after geoenergy evaluation),

Heat .
e (3) Solar heat project

Cooling | Changing to earthtube system

Electricit

y (1) Photovoltaic project, (2) Wind power project

4) Operation

(1) Open Energy website, (2) New ways of working

6. Campus wide

6-1. Master planning

(1) Target; Establishing institution-wide carbon targets and related achievements
(2) Action; Campus-wide master planning and city planning : expansion of Helsinki metro, construction of new
building and subway station in center of campus, etc.

planning 6-2. Land-use & biodiversity Action; bird tower for conservation of natural area, campus garden, garden of decaying wood, etc.
(1) Operation; management system of rainwater harvest for each building
6-3. Water . - . . .
(2) Action; drilling well, filtration system, biological waste-water processing plant
1) Target (1) Promoting the use of public transportation, bike, EV car, etc

7. Transportation

(2) Transportation planning for pedestrians

2) Operation

(1) Demand-responsive transport service

(2) Smart mobility program

(3) Operating the bike center pop-up, offering campus bike, service map for cyclists
(4) Uploading a map for parking plan

(1) Surveys on public transport utilization

8. Building

3) Action (2) Development of EV program, purchasing campus electric car continuously, installing charging point

(3) Construction and planning of the subway station
1) Target Renovation Improving energy efficiency and indoor air quality

New building Achieving almost zero-energy building

Renovation (1) Indoor air renovation, (2) Renovation interior and technical systems, (3) Decreasing energy
2) Making concepts or concepts consumption, (4) Improving functionality, usability, safety and accessibility of spaces, etc.

standards

New building

desien standards (1) Almost zero-energy, (2) Favouring pedestrians and accessible, etc.

(1) Lighting changing to LED, (2) Illuminating power according to the amount of light, (3)
Renovation Water pipes and drains, (4) Heat insulation, (5) Window changing to energy saving one, (6)
elements Changing usage of some spaces, (7) Automation, (8) Ventilation equipment, (9) Rainwater
down-pipe and pervious pavers, (10) Using sunlight, etc.

(1) Ventilation and indoor air : a better insulated building-small energy loss, heat recovery
from ventilation, ventilation controlled according to use and presence by building sections
and floors, emission-free surface materials

3) Action (2) Lighting : control with motion detection, changing illuminating power according to the
New building amount of light, selecting the type of lighting fixture based on efficiency and durability,
energy-efficient solar panels have been scaled to produce the electric energy need for the lighting
solutions (3) Water use : water-saving water fixtures and fittings, runoff water to the water reservoir in

the yard, pervious pavers

(4) Encouraging users to environmentally friendly operations : use of space efficient and
modifiable, easy to reach with public vehicles and campus bikes, installation of bike
shelters, catering services, and centralized waste sorting center, etc.

1) Target (1) Pursuing economic and environmental sustainability, (2) complying with Public Procurement Act

2) Operation (1) Selection of key partners for minimizing transportation needs
(2) Special attention addressed to the use of harmful gases and chemicals

9. Procurement (1) Library : e-borrowing, lending books & providing common access to electronic data sources, reducing the need
to buy books, commute, use paper and pack

3) Action (2) ICT : the single workstation policy
(3) Office supplies : environmentally sustainable choice through well planned logistics, minimizing the stock of

supplies

1) Target Increasing recycling and decreasing landfill waste

10. Waste &
Recycling

2) Operation

(1) Operating recycling center

(2) Travel booking and reporting system that enable travel-related CO2 emission reporting

(3) Paperless : procurement of electronic application system, research information system, and electronic
documentation system, etc.

3) Action

(1) Waste audit
(2) Implementation for increasing recycling; Aalto Arvo reuse platform project, reusing office furniture and office
supplies, collection campaign for old table phones, installing reuse cart, distribution of recycling signs,
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Categories Programs/Elements

production of recycling stickers and recycling map, etc.
(3) Handling hazardous waste : observing the existing regulations, publishing the list of persons responsible for
handling hazardous waste
(4) Manufacturing business gifts and Aalto brand products according to sustainable development
(5) Printing services(Unigrafia) with strict environmental criteria
(1) Promoting well-being of university members, (2) Underlining responsibility and ethics for environment and
1) Target society, (3) Increasing the amount of food from local suppliers, (4) Providing organic food and fairtrade products,
(5) Implementing weekly veggie day
(1) Indoor air management : repairs to improve indoor air quality after surveys and evaluations by working group

11. Food & ind . .
Health 2) Operation on meor air qua i . - . . . :
(2) Health service : operating the clinic or installing the out-sourced hospital, operating the sports centre
(3) Appointing a safety advisor for preventing occupational accidents and diseases
. (1) Sustainability road map for university restaurant services for the years 2013-2020 was released
3) Action . . .
(2) Grocery pick up service experiment
(1) Operating according to equality and diversity guidelines and accessible learning plan in Aalto's daily practices
1) Operation (2) Operating a committee on research ethics and a working group on sustainability and responsibility
12. Practice & (3) Operating IT Service Desk for recycling
Event (1) Providing guidelines for saving energy, energy saving methods of electronics
2) Action (2) Holding Energy efficiency competition
(3) Participating in National energy efficiency(awareness) week, National Telecommution Day, and Earth hour, etc.
6. 22
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2 AT F IAAHA AP0 FALS AT AZAR ATS A ZAE, YA e o]y, A4AFago] AAY B2
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