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INTRODUCTION 

Climate change is one of the most 

important environmental impacts that 

earth is being targeted, being the main 

cause excessive resources consumption 

and reliance on fossil fuel leading to CO2 

emissions. Huge reductions should be 

made to these emissions to limit 

catastrophic impacts of climate change. 

LOW CARBON ECONOMY (LCE) 

The implementation of a LCE, by 

incorporation complementary approaches 

such as energy efficiency, smart growth 

initiatives, transportation control 

measures, energy-efficient product 

procurement and resources conservation, 

conducts to important environmental, 

economic and social benefits. It reduces 

private and external costs and contributes 

for the accomplishment not only of energy 

related targets but also of the 3rd priority 

objective defined by the 7th Environment 

Action Program 'to safeguard the Union's 

citizens from environment-related 

pressures and risk to health and well-

being'. 

WHY LCE IN SCHOOLS? 

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, accounting for an 

estimated 15Mtoe annually. Energy bills 

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 

procurement-related 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 energy-related 

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 knowledge about climate change and 

sustainable energy and ensure they grow 

up knowing how to protect the 

environment with cemented robust 

energy-aware behaviors that can pave the 

way towards a sustainable future and to 

ensure the realization of the critical future 

EU targets. 
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CLIMACT PROJECT 

 

WHAT IS THE CLIMACT PROJECT? 
The main objective of this project is to 

support the transition to a LCE in schools. It 

develops and implements tools and 

methodologies to support schools 

managers, energy and environment players 

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. 

CLIMACT METHODOLOGY  

ClimACT methodology is based on a 

systematic methodology conducting to a 

LCE in 39 pilot schools to demonstrate that 

the developed tools in the framework of the 

project lead to an effective transition to a 

LCE, to significant cost reduction and to 

quantifiable resources savings around 

Sudoe region 

  

 

MAIN ACTIONS: 
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ENVIRONMENTAL AND ENERGY PERFORMANCE 

Environmental and energy performance was assessed based on audits in schools in order to 

reduce resources consumption and respective associated costs and CO2 emissions. 

¢ƘŜ άǊŜŦŜǊŜƴŎŜ ōŀǎŜƭƛƴŜέ ƻŦ ǎŎƘƻƻƭǎ were defined by means of different Key Performance 

Indicators (KPIs) as a function of: 

- information and inputs collected in pre-audits, through the pre-audit check-list 

(building characteristics, location, equipment, activities, behaviours, occupation 

profiles, etc.); 

- information collected in audits, through on-site measurement campaigns; 

- information obtained through the application of a behaviour questionnaire applied to 

students, teachers and administrative staff.  

This report presents the results obtained for 7 sectores.  

ENVIRONMENTAL AND ENERGY SECTORS CHARACTERIZATION 

ENERGY 

 

Energy audits evaluated the energy consumption from the last three 
years (2014, 2015, and 2016), and the associated CO2 emissions. 

WATER 

 

Water audits evaluated the water consumption from the last three 
years (2014, 2015, and 2016), and the associated CO2. 

WASTE  

 

Waste audits quantified the volume of waste produced divided by 
categories: disposed waste, composted-organic waste, reused waste 
and recycled waste.  

TRANSPORTS 

 

Transports audits analysed the users behaviour based on the transport 
mode used in the home-school path, quantifying CO2 emissions, and 
also based in the quantification of diferent parking spaces (electric and 
bicycle) in schools, and the public transport network nearby schools. 

GREEN SPACES 

 

Green spaces audits assessed the green areas, the use of chemists and 
resources consumption associated to the green areas maintenance, 
and the CO2 emissions and sequestration. 

GREEN PROCUREMENT 

 

Green procurement audits evaluated the electric and electronic 
equipment labelling, the consumption  of recycled paper, the training 
in green procurement and eco-driving, and the preference for food 
with biological certificate and local suppliers. 
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INDOOR AIR QUALITY 

 

IAQ and comfort audits were performed in selected rooms to be 
representative of the building in terms of size, number of occupants 
and activities, furnishings or equipment that can release pollutants to 
the indoor air. Main indoor pollutants were identified and analysed. 

CLIMACT SCHOOLS 

Audits were performed in 39 ClimACT schools from Sudoe region: 9 schools from Portugal - 5 

located in Loures, 1 in Lisbon, 2 in Matosinhos, and 1 in Vila Nova de Gaia; 13 schools from 

Spain ς 8 located in Seville, 1 in Málaga, 2 in Madrid, and 2 in Alcalá de Hernares; 9 schools 

from France located in La Rochelle, and 9 schools from Gibraltar (see Figure 1). 

All schools levels are represented: 15 primary schools, 10 middleschools, 13 secondary schools, 

and 4 universities/high levels of education.  

The name of each school is not showed in this report, but the schools were informed about 

their reference number. 

 
Figure 1- Location and educational level identification of the ClimACT schools 
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TRANSPORTS 

The schools performance regarding the transport sector was assessed based on the KPIs and 

scores presented in Table 1 and Table 2. 

 
Table 1 - KPIs for the transports sector. 

Sector KPI designation KPI calculation 

T
ra

n
sp

o
rt

s 

Charging 
stations for 
electric cars  
per student 

 +0)
Ȣ       

Ȣ    
  

Parking places 
for bicycle per 

student 

  +0)
Ȣ      

Ȣ    
 

Public 
Transports per 

hour 

  +0) = no. of public transports per hour within a 1000 radius 

CO2 annual 
emissions per 

student 

  ἜἏ░
ΠἶἭἾἭἺΠἩἴἵἷἻἼ ἶἭἾἭἺȾ ΠἩἴἵἷἻἼ ἩἴἿἩὁἻȾ ΠἩἴἿἩὁἻ   ἶἷȢ  ἷἮ ἸἭἷἸἴἭ ἷἮ ἼἰἭ ἻἫἰἷἷἴ 

ἶἷȢ  ἷἮ  ἸἭἷἸἴἭ ἼἰἩἼ ἩἶἻἿἭἺἭἬ ἼἰἭ ἹἽἭἻἼἱἷἶἶἩἱἺἭ
  

Where:  
i = transport mean (motorbike; car; boat; tram; train; subway; bus; bicycle; on foot); 
0% = person equivalent of the transport mean i. 

   ἍἛ ░ἏἵἱἻἻἱἷἶἻ  В ἐἏ░  ἜἏ░░  ἬἩἱἴὁ ἩἾἭἺἩἯἭ ἬἱἻἼἩἶἫἭ     
Where: 
#/  %ÍÉÓÓÉÏÎÓ = Annual emissions associated to the transport mean i. 
ἐἏ░ = emission factor of the transport mean i [1]. 

  +0)  
В    

Ȣ   
 

 

 

Table 2 - Transports scores  

S
e

c
to

r 

Score 
designation 

Score calculation 
Less favourable 

scenario 

More 
favourable 
scenario 

Weighting 
for final 
score 

T
ra

n
s
p
o
rt

s 

Charging 
stations for 
electric cars 

3
+0)  υ 

ρȢπυÍÁØ +0)
 

Without 
charging 
stations 

Highest KPIT2 
found plus 

5% 
1 

Parking 
places for 

bicycle 
3

+0)  υ 

ρȢπυÍÁØ +0)
 

Without parking 
places 

Highest KPIT3 
found plus 

5% 
1 

Public 
Transports 

3
+0) υ

 ρȢπυÍÁØ +0)
 

Without public 
transports 

Highest KPIT4 
found plus 

5% 
1 

CO2 annual 
emissions 

3 υ  
   

   Ϸ        
 

100% of the 
students go by 

car 

100% of the 
students go 
on foot or by 

bicycle 

2 

 

 

 

 



Interreg Sudoe ClimACT ς Transition to a Low Carbon Economy ς Global Report 2018 

6 
 

PARAMETERS ASSESSED 

¶ Parking characteristics 
¶ Public transports network 
¶ School community behaviour 
¶ CO2 emissions from daily commuting to school 

PARKING CHARACTERISTICS 

The parking characteristics of the ClimACT schools was assessed based on the: 

- Number of parking spaces at school or periphery (up to a 100m radius) 

- Number of parking spaces to charge electric 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 the 39 ClimACT schools, only 3 (1 in Portugal and 2 in France) have charging stations for 

electric cars.  

44% of the schools are equipped with parking places for bicycles. French schools have the 

highest number of parking places for bikes, varying between 220 and 1715 parking places per 

school. The behaviour questionnaire showed that it is also in France that the bicycles are more 

frequently used by the school community for the home-school commuting. Two schools from 

Portugal have also a good number of parking places for bicycles (S7-32 and S9-30). However, 

this fact ŘƻŜǎƴΩt impact on the number of people that use bicycle (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 the Portuguese ClimACT schools) and to invest in awareness campaigns to change 

behaviours.  

Gibraltar schools ŘƻƴΩǘ ƘŀǾŜ results due to the non-existance of available data for charging 

stations for electric cars and parking places for bicycle. 

Results presented in Figure 2 shows that it is necessary to improve parking for electric cars and 

bicycles in all countries. 



Interreg Sudoe ClimACT ς Transition to a Low Carbon Economy ς Global Report 2018 

7 
 

 
Figure 2 ς Parking characteristics of the 39 ClimACT schools.  

The average value for the KPI-T1 and KPI-T2  are, respectively 0.0 parking places to charge 

electric cars per student, and 0.02 parking places for bicycles per student. 

PARKING SCORE 

Figure 3 shows that French schools present the highest parking scores (range score: 0-4.3), 

followed by Portuguese schools (range score: 0-2.4) and Spanish schools (range score: 0-0.1). 

The average of the transport score is 0.44 indicating that there is a large space for 

improvement in the ClimACT schools. 

 
Figure 3 - Parking Score for the 39 ClimACT schools. 
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PUBLIC TRANSPORT NETWORK 

The public transport network of the ClimACT schools was assessed based on the: 

- Number of stops in the periphery of the schools 

- Number of transports passing daily (1000m radius) 

- Number of transports passing daily during rushing hour (1000m radius) 

- Distance from the school to the nearest transport stop (m) 

Figure 4 shows the number of transports stops and the number of public transports passing 

per hour within a radius of 1000 m (KPI-T3). 82%  of the schools (32 schools) 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 schools. In average, the number of available 

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

KPI-T3 indicates that the Portuguese and French schools have the highest transports frequency 

per hour (Portuguese schools: 25, French schools: 20, Spanish schools: 12). 

Some data is missing due to the non existence of available data for Gibraltar schools. 

 
Figure 4 ς Number of public transports passing nearby the 39 ClimACT schools 

PUBLIC TRANSPORT NETWORK SCORE 

Figure 5 shows that Portuguese schools have higher scores (average: 0.98, range score: 0.04-

4.76), followed by French schools (average: 0.79, range score: 0.28-1.87) and Spanish schools 

(average: 0.47, range score: 0.08-2.43). DƛōǊŀƭǘŀǊ ŘƻŜǎƴΩǘ ƘŀǾŜ ŀ ǎŎƻǊŜ ŘǳŜ ǘƻ ǘƘŜ ƴƻƴ ŜȄƛǎǘŀƴŎŜ 

of data available. The average of the public transport network score is 0.71. 
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Figure 5 ς Public transport network score for the 39 ClimACT schools 

USERS BEHAVIOUR 

The daily commuting behaviour of the ǎŎƘƻƻƭǎΩ ŎƻƳƳǳƴƛǘȅ of ClimACT schools was assessed by 

the application of the behavioural questionnaire to students, teachers and staff. They 

answered about the frequency they use the different transport means, the distance between 

home and school and if they practice car sharing . Figure 6 presents the frequency for the use 

of each transport mean and Figure 7 resume the information by using the person equivalent 

for each transport mean. 

Data is missing for some schools in Gibraltar. 
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Figure 6 ς Transports means used for daily commuting in the 39 ClimACT schools 

 

 

 


















































































