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INTRODUCTION

Climate change is one of the most
important environmental impadt that
earth is being targeted, being ¢hmain
cause excessivaesources consumption
and reliance on fossil fuel leading to £O
emissions Huge reductions should be
made to these emissions to limit
catastrophic impacts of climate change.

Low CARBONECONOMYLCE)

The implemerdition of a LCE by
incorporation complementary approaches
such as energy efficiency, smart growth
initiatives, transportation control
measures, energefficient product
procurement and resources conservation,
conducts to important environmental,
economic andsocial benefits.It reduces
private and external costs and contributes
for the accomplishment not only @nergy
related targets but also of theBpriority
objective defined by the "7 Environment
Action Program 'to safeguard the Union's
citizens from environmentelated
pressures and risk to health andell-
being'.

WHYLCHN SCHOOS

1. Educational sector' buildings consume a

significant amount of the total energy

consumed across Europe. They represent

more than 12% of the tertiary building
sector consumption, accoungn for an
estimated 15Mtoe annually. Energy bills

TRANSITION TO A LOW

CARBON ECONOMY
IN SCHOOLS

are typically the second largest
expenditure category for schools. It is
imperative for schools to reduce energy
related expenditures, without affecting
educational operations, by applying
procurementrelated and  behavioral

related measures.

2. Many energy efficiency investments pay
for themselves quickly but are not realized
in educational sector due to short
knowledge about energy and environment
performance, tight budget to make
investments to reduce eneygelated
expenditures, lack of information about
national and European financial support
mechanisms and regulatory barriers

3. Educational sector has enormous raise
awareness potential. With the proper
support, education can empower pupils
with knowledgeabout climate change and
sustainable energynd ensure they grow
up knowing how to protect the
environment with cemented robust
energyaware behaviors that can pave the
way towards a sustainable future and to
ensure therealization of the critical future
EU targets.




QLIMACTPROJECT

WHAT IS THELIMACTPROJECH

The main objective of this project is to
support the transition to a LCE in schodis.
develos and implemens tools and

methodologies to  support  schools
managers, energy and environmeplayers

and students in the identification of
intelligent solutions for schools
management that consider energy

efficiency, renewable energy use, respect

for the environment, private and external

costs, financial support mechanisms and

human behaviors.

MAIN ACTIONS

Develop decision support tools

Develop decision support tools that will assess and
identify sustainable solutions for schools, based on
intelligent resource management, renewable energy

and behavior change

=

@

@

Create educational tools

Create educational tools to raise awareness in low-
carbon, assisted by information and communication

technologies

Q.MACTMETHODOLOGY

dimACT methodologyis based on a
systematic methodology conductig to a

LCEn 39 pilot schools to demonstrate that
the developed tools in the framework of the
project lead toan effective transition to a

LCE to significant cost reduain and to

qguantifiable resources savings around
Sudoeregion

Generate new business models

Generate new business models and new management

strategies for schools

@ @ Establish a thematic network

Establish a thematic network in the SUDOE region,
driven by a Living Lab methodology, which will raise
awareness and training and will foster a
communication framework between end-users and
stakeholders



ENVIRONMENTAL AND BNEY PERFORMANCE

Environmental and energy performaneeas assessed based on audits schools in order to
reduceresourceonsumption and respective saciated costs and Ge@missions

¢tKS AGANBFSNBYOS averéadefinddyb$ inearss of itfidréhKike Peiformance
Indicators (KPIs) as a function of:

- information _and inputs collected in praudits through the preaudit checkist
(building charactastics, location, equipment, activities, behaviours, occupation
profiles, etc.);

- information collected in auditghrough onsite measurement campaign

- information obtained through the application of a&baviour questionnair@pplied to
students, teaches and administrative staff.

This report presents the results obtainémt 7 sectores.

ENVIRONMENTAL AND BMEY SECTORS CHARRIZPHION

ENERGY Energy audi evaluatel the energy consumptiofirom the last three

4 years (2014, 2015, and 201@ndthe asseiatedCQ emissions.

WATER Water auditsevaluatedthe water consumption fronthe last three

O years(2014, 2015, and 2016andthe associatedCQ.

WASTE Waste auditsquantified the volume of wastgroduced divided by
categories:disposedwaste, compsted-organicwaste reused waste

-@I- andrecycledwaste.

TRANSPORTS Transportsauditsanalysed the users behaviour based on the transy
mode usedin the homeschool path, quantifyingQ emissions.and

\;GI) also based in the quantification dfferent parkirg spaces (electric an

®) bicycle)in schools, and thpublictransportnetwork nearby schools.

GREENSPACES Green spaces auditassessethe green areas, the use of chensisind
resources consumption associated to tgesen areas maintenance

@x and the C@emissionsand sequestration

GREEN PROCUREME| Green procurement audits evaluatethe electric and electronic
equipmentlabelling,the consumption of recycled paperthe training

w in green procurementnd eco-driving, and the preference forfood
with biological certificateandlocal suppliers.




IAQ and comfortaudits were performed inselected rooms to be
INDOOR AIR QUALITY representative of the building in terms of size, number of occups
N and activities, furnishings or equipment that can releasdupahts to
= the indoor air.Main indoor pollutants were identified and analysed.

QUMACTXCHOOLS

Audits were performed in 3€limACBchools from Sudoe region: 9 schoatanf Portugal 5
locatedin Loures, 1 in Lisbor2 in Matosinhos, and 1 in Vila Nogla Gaia 13 schooldrom
Spaing 8 located in Seville, 1 in Mélaga, 2 in Madrid, and 2 in Ataldernares; 9 schools
from France located in La Rochelle, and 9 schools from Gibfsétarfigure 1).

All <hools levels are represented: 15 primary schablsiiddleschools, 13 secondary schools,
and 4 universities/high levels of education.

The name of each school is ngltowed in this report, but the schools were informed about
their reference number.

ClimACT Schools:

Primary schools and kindergarten:
. PT: S2
SP: S10-S13, S20
. FR:S526-S31
. GB:S32,534

Middle schools:
e PT:S1-54
e SP:S18
¢ GB:S33,S535

Secondary schools:
. PT: S5, S7
. SP: S14, 515, S16, S17, 521, S22
. FR:S24, S25
. GB: 536, S37

Universities/High levels of education:
* PT:S6
* FR:S23
*  GB:S38,539

Figurel- Locationand educdional level identificationof the ClimACT schools



TRANSPORTS

The schools performance regarding the transport sector was assessed based KiRlshand
scores presented imablel and Table2.

Tablel - KPIs for the transports sector.

Sector | KPI designation KPI calculation
Charging +0) -2 =
stations for
electric cars
per student
Parkirg places | +0) -2 -~
for bicycle per
student
1, Public + 0 ) =no. of public transports per hour within a 1000 radius
5 Transports per
& hour
[ e, T v D o Tere o Dy p im0 M e | 81 HYHD TR THHIE T 7 1
9 Ea T 18T "M O"HU U 0T H PE CHY T TH T OHi
= Where:
i = transport mean (motorbike; car; boat; tram; train; subway; bus; bicycle; on f
CQ annual 0 %= person equivalent of the transport mean B
emissions per Avshérle-l 11 1B:8 A "EA  "HHiHO"Hl HIHHTHH
student #/1 %Il E O GEahrdudbemissions associated to the transport miean
¢ A= emission factor of the transport meai{1].
B
+0) 3
Table2 - Transports scores
2 Score . Less favourable More Weighting
S . : Score calculation : favourable for final
o | designation scenario :
scenario score
Charging Without Highest KRb
tations for | 3 *0) v hargi found pl 1
stations for —— charging ound plus
electric cars A I s stations 5%
Parking +0) v Without parking Highest KR}
2 places for | 3 a0l A0 laces found plus 1
Q bicycle pat u ) P 5%
2 .
£ | Public +0) v Without public | T9nest KR4
@ 3 — found plus 1
— | Transports pgtv | A@ 0) transports 506
0,
3 ! 100% of the 100% of the
CQ annual students go
- students go by 2
emissions 5 car on foot or by
bicycle




PARAMETERS ASSESSED

1 Parking characteristics

1 Public tansports network

1 School community behaviour

1 CQ emissions from daily commuting to school

PARKING CHARACTERSSTI

The parking characteristics of the ClimACT schools was assessed based on the:
- Number of parking spaces at school or periphery (up to a 100sa
- Number of parking spacéde chargeelectric cars at school or periphery (up to a 100m
radius)
- Number of parking spaces for bicycles at school or periphery (up to a 100m radius)

From the39 ClimACBchools, only 31 in Portugal an® in Franc@ havecharging stations for
electric cars.

44% of the schools are equipped with parking places for bicycles. French sdieasthe
highestnumber of parking places for bikes, varying between 220 and 1715 parking pkrces
school The behaviour questionnairghowed thatit is also in France that the bicycles are more
frequently used by the school communitgr the homeschool commutingTwo schools from
Portugalhave alsaa good number of parking places for bicyc(&*#32 and S930). However

this fact R 2 Stanyp&xt on the number of people that usechcle (that is in fact very small).

This means that besides the parking places it is necessary to built safe cycle lanes (that do not
exist nearby théPortugueseClimACT schools) and to invest in awareness canpdd change
behaviours.

Gibraltar schooldR 2 Yy Q (i reskilis @u8 to the nowmxistance of available data faharging
stations for electricars andparking places for bicycle.

Results presented iRigure2 shows that it is necgsary to improve parking for electric cars and
bicycles in all countries.
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KPI-T1 - No. of parking spaces for electric cars at school or periphery (up to a 100m radius)/student
KPI-T2 - No. of parking spaces for bicycles at school or periphery (up to a 100m radius)/student

Figure2 ¢ Parking characteristicef the 39 ClimACT schools.

The average value for the KP1 and KPT2 are, respectively 0.@arking places to charge
electric cars per studenand 0.02parking place$or bicycleger student

PARKING SCORE

Figure3 showsthat French schools present the highest parking scqrasge score: @.3),
followed byPortugueseschools (range score:2)4) andSpanishschools (range score:@1).
The average of the transport score is O.fHicating that there is a large space for
improvement in the ClimACT schools

5

Parking Score

R %? AR AAINON DDA APAPAINOGA AR5 D0 0030005 o0
1

Portugal Spain

Figure3 - ParkingScorefor the 39 ClimACT schools



PUBLICRANSPORIETWORK
The public transportinetwork of the CIimACT schools was assessed baséaeon
- Number of sopsin the periphery of the schools
- Number oftransportspassing daily (1000m radius)
- Number oftransportspassing daily during rushing hour (100€sdius)
- Distancefrom the school to thenearesttransportstop (m)

Figure4 showsthe number of transports stops and the numbefr public transports passing

per hourwithin aradiusof 1000 m(KP{T3). 82% of the schoolq32 sclwols)have a bus stop

within a radius of 1000 m, 21% (8 schools) have a train stop, and 5% (2 schools) have a subway
stop. Tram and boat are not available for ClimACT schiootszeragethe number of available

bus stops is 24 in Portugal, 11 in Spain Brahce and 1 in Gibraltar.

KPIT3 indicates thathe Portugueseand Frenchschoolshave the hghest transports fequency
per hour (Portuguese schools: 25, French schoolsSgénish schools: 12)

Some data is missing due to the non existence of aveittdia for Gibraltaischools.
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KPI-T3: No. of public transports passing daily per hour (1000m radius)

Figure4 ¢ Number of publictransportspassing nearbyhe 39 ClimACT schools

PUBLIC TRANSPONETWORBCORE

Figure5 shows thatPortugueseschools have higher scoreavérage 0.98 range score: 0.04
4.76),followed byFrench schools (average: 0.79, range score:-0.28) andSpanishschools

(average: 0.47range score: 0.08.43.DA O NI f G NJ R2Say Qi KI @S | a02NB

of dataavailable The average of theyblic transport network score is 0.71.



Public Transport Score

NV XD A D "’?QOC&“‘Q"@Q ’&\9‘}
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Portugal Spain
Figure5 ¢ Public transport network score for the 39 ClimACT schools

USER8EHAVIOUR

Thedaily commutingoehaviourof thed OK 2 2 f & Q ofCEMAC HafHodlsdvas assessed by
the application of the behavioural questionaire to students, teachers and stafiThey
answeked about the frequencythey usethe differenttransport mears, the distance between
home and school and if they practice car sharifggure6 presens the frequency for the use

of each transport mean andigure7 resume the information by using theerson equivalent
for eachtransport mean

Data is missing for some schoolsGibraltar.



IO D DD DA DD D DDA P

Car

!

e e L

m

R TR

500

375

250 o
125

Slamsue Jo "ON

o}

500

375 4

150 4
125 4

I RN
[ Las

[ R FEE e

Y

s
[ ool A

Slomsue Jo "ON

Slomsue Jo "ON

/NNNNNNN
o
[

]
L
L]

INEEEEREEEEEENNNNNRRN

NN
AR

RN

NN

RN
]

]

INNNANNNNN

NENNNNNENS

e

[ E ]
RNSENNNN

]
RN
NNSN

N N NN NI
oo

I SRR RN
o

Slomsue Jo 'ON

N
AN

L

NN

SN

RN

[

N
L]
EEERENNEEEENENRNENERRENRNNRNY
D e e e e
e

AR

N
NN

%"’%
N

o]

NENENNRRNNNNSS

[

[

TR

Fo)

[

NNNANNNN

AT

[

Lo

NN

NI

RS

=

SIoMmsuUe JO "ON

NN

NNNNRNN

NSNS

NN

NN

REENN

N

i IR
FEERIRERERERRRRRERRRRS

[ S
NN

RNEERNNERNRNNRRRRNR

INNNNN
Lo ]

]
NN

[
[

[

NNNNRNRNY

DN

bt
[
ORTENNN

L]

L Lo
]

RN NN NS
NENENERERNSS
RN

L]
Slamsue Jo "ON
)

Lo

'
L)

A

L1

]

Lo

R

]
Lo
L ]
e e e e
L

L]

]
§§

AT ILISLIIL
Lo
Lo
AT

L

PRI

L)

)
Lo ]
VHALAI
I§§
Lo ]
-]
Lo
L
L
L]

Slamsue Jo "ON

I Always

[ Almost always
[ Sometimes

EZ272] Never

Figure6 ¢ Transports means used fataily commutingin the 39 ClimACT schools
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