
Stylianos Kephalopoulos  

European Commissionôs Joint Research Centre 

Institute for Health, Consumers and Reference Materials  

  

 
 

ATELIER DE LôOQAI 
 

Qualit® de lôair et confort dans 
les bâtiments performants en 

énergie  
 

23 March 2017, Paris  

Promoting  health  in energy  
performing  buildings in EU  



2 

 

× Building related energy consumption in EU  
 

   Buildings account for about 40% of the energy 

consumption  in EU and 30% of all greenhouse gas 

emissions in the atmosphere.  

ENERGY EFFICIENCY MEETING HEALTH  

 

    ééé.éIN PARALLELééé 

 
× Building related health impact assessment  

 

   2.2 million healthy years are lost annually in 

Europe due to poor indoor air quality in 

buildings.  
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ENERGY MEETING HEALTH  

EUROPE-26

1 288 511

306 181

238 159

154 880

122 169 45 658

CV-diseases

Asthma & allergy

Lung cancer

U&L Respiratory symptoms

Acute toxication 

COPD

IAQ associated BoD  in kDALY /yr attributed to diseases  ï  
in total 2.2 MDALY/yr, excluding ETS  

EUROPE-26

1 425 504

224 414

182 448

173 248

122 169
27 776

Combustion particless

Building dampness

Bio-aerosols from outdoor air

(seasonality)
Radon

Carbon monoxide

VOCs

IAQ associated BoD  in kDALY /yr  attributed to  
exposure agents  

IAQ associated BoD  in DALY/yr attributed to  
sources  of exposure  

EUROPE-26

1 447 541

292 836

224 414

173 248 7 276

4 017

6 226

Ambient air quality

Heating and combustion

equipment/appliances 

Water systems, leaks, condensation

Building site (radon from soil)

Furnishings, decoration materials

and electrical appliances

Cleaning and other household

products

Building materials

Source : DG SANCO ôs IAIAQ project (2010 - 2011):  
 

Impact Assessment of IAQ related policies, 
actions and projects   
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STRATEGIES TO REDUCE HEALTH RISKS IN ENERGY 
PERFORMING BUILDINGS  

 

1. Reducing pollution at source   

2. Diluting pollution through ventilation   

3. Producing innovative and safety by design solutions for 

construction materials and consumer products  

 

    ééééa combination of 3 

strategiesééé 

STRATEGIES TO REDUCE HEALTH RISKS  
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Harmonisation  frameworks for labelling and health - based 
evaluation of construction products (EU - LCI)  

JRCôs ECA reports  
n. 27 (2012) &  
n. 29 (2013)  

 

STRATEGIES TO REDUCE HEALTH RISKS  

 In collaboration with :  
 
× European Commission (DG SANCO, DG ENTR)  
× Mandatory and voluntary labelling     
    schemes in EU, USA, China and Canada  
× Construction and Chemical Industries  
×Governmental organisations   
×Standardisation bodies  
×NGOs  

To decrease existing 
burdens for the 

construction industry 
in producing and 

certifying safe 
construction materials 
and products and help 
removing barriers to 

trade across the 
European market.  
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Framework for health - based ventilation guidelines in Europe  

JRCôs ECA report n. 30 
(2015)  

Change of paradigm!  
 

ÅAn integrated approach 
combining source control 
measures and health -
based ventilation 
practices that guarantees 
the protection of health 
(i.e. according to WHO air 
quality guidelines) while 
rationalising economic 
and energy expenditure  
 

ÅTowads performance 
based ventilation 
strategies based on a set 
of common indicators:      

   (humidity, CO 2, few     
    specific pollutants,    
    energy consumption,     
    comfort  conditions , ...)   

2. DILUTING POLLUTION THROUGH 
VENTILATION  

Ensuring sufficient ventilation 
and energy performance 
requires optimisation and 

adaptability of ventilation levels 
according to the materials 
used, the type and level of 

occupancy and activities taken 
place in buildings  

Health - based ventilation guidelines  
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Health  benefits  in EU - 26  in the 10 th  year  of implementation               
of 10 building related  policies  

DG SANCO s IAIAQ project 
(2010 -2011):  

 

Impact Assessment of IAQ 
related policies, actions and 

projects  
 

(Partners : KTL -FI, UMIL - IT, 
UPORTO-PT, JRC)  

  

Potential DALY/a benefits at the 10
th

 year of 

implementation of 10 IAQ policies in  EUROPE-26

0 100 000 200 000 300 000 400 000

Integrate IAQ into the EPBD procedure for buildings

Documentation, operating, inspection and maintenance manuals

for buildings and installations, & qualified and trained person with

responsibility for building tasks

Tight building envelopes, balanced ventilation, air cleaning when

AAQ below WHO AQG

Regular inspection and maintenance for all ventilation and AC

systems

European health based ventilation guidelines to control pollution,

moisture and temperature

Mandatory flues, CO detectors & regular maintenance/inspection

for all comnbustion devices

European moisture control guidelines to prevent persistent

dampness and mould growth.

European protocols for IAQ testing & labelling for materials,

equipment and products 

 Extract ventilation for kitchens, extract ventilation and

waterproofed surfaces for bath rooms

Radon safe construction 

ENERGY MEETING HEALTH  
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Promoting  the implementation  of a holistic  view  of buildings ô 
ñefficiency ò: safety , health , energy - efficiency  & sustainability  

The conception and integrated and 

efficient implementation of 

building related policies, 

regulations and standards in EU 

should be performed considering the 

multi -dimensional based holistic 

concept of buildingsô ñefficiencyò which 

encompasses socioeconomic , energy 

efficiency , health , safety of 

constructions  and sustainability  

aspects.   

ENERGY MEETING HEALTH  

           © Porto University  



Europe today  

Europe by 2050?  

ü Article 3 : National/regional adoption of a 
calculation methodology for the energy 
performance of buildings  

ü Articles 4,5,6 and 7 : Minimum energy 
performance requirements and cost -
optimality  

ü Articles 8, 14 and 15 : Technical building 
systems  

ü Article 9 : Targets for NZEB and 
refurbishment of the existing building 
stocks to nearly zero -energy levels  

ü Articles 11, 12 and 13 : EPCs  

 

 

Key provisions ï Energy Performance 
Buildings Directive (EPBD)  
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Dorota  JAROSINSKA , World Health Organisation  (WHO), Germany  
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Hugo SANTOS , Porto University, Portugal  
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 JRC report on Task 13.3 of DG ENER project on 
EED and EPBD assessment   

JRC staff members  
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MORENO, Delia DôAGOSTINO, Daniele PACI 



DG ENER ï JRC project to EED and EPBD 
assessment (Task 13.3)  

Task 13.3.1:  
Assess the implementation status of the EPBD  by the EU MS have 
in terms of ventilation and indoor air quality criteria and 
requirements and whether these are enough to guarantee that existing 
or future high energy performing buildings will be also healthy for their 
occupants  

Task 13.3.2:  
Literature review and data collection on the consequences of high 
energy performance buildings  to  IAQ  and the monitoring of indoor 
air quality before and after improvement of energy performance of 
buildings  

Task 13.3.3:  
Recommendations  on effective implementation  of healthy  and 
energy performing buildings in the EU  



üHEALTHVENT WP 5 Report (2012)  

ANALYSIS OF EXISTING BUILDINGS 
(dwellings, offices, schools, 
kindergartens), BUILDING CODES, 
VENTILATION STANDARDS AND IAQ 
IN 16 EU MS  

üBPIE 2015 Report  

ANALYSIS  OF RESIDENTIAL 

BUILDING REGULATIONS IN EIGHT 
EU MEMBER STATES ( Denmark, 
France, Sweden, Germany, Italy, 
Poland, UK and Brussels - Capital 
Region of Belgium)  



Ventilation requirements  

ü Ventilation is included in all 
surveyed EU MS building 
regulations but minimum 
requirements are set only for 
half of the countries  while for 
the other half there are only 
recommended minimum 
ventilation rates  

ü Ventilation requirements are 
mostly based on comfort 
criteria and in some cases 
below the generally accepted 
levels for comfort  

ü No common metrics used so 
hampering comparability  



Ventilation rates versus standard pr16798 - 1   

ü Considerable 
discrepancies  exist 
between measured 
ventilation rates and 
those required by 
national regulations 
and European 
standards .  
 

ü The same  also applies 
to other IEQ 
parameters (thermal 
comfort, lighting, noise 
and indoor air pollution 
levels)  



ü 23 studies (2004 - 2015) of which 18 in the period (2014 -2015), in 
Europe but also in USA  

  

Overview of literature studies  

ü Type of studies  
 

V IEQ during pre -occupancy, occupancy (summer , winter)  

V IEQ post -occupancy (3 years)  

V IEQ in conventional and passive houses   

V IEQ in greenhouses and health related questionnaires  

V Energy performance and perceived IEQ  

V Effect of retrofitting buildings on IEQ 

V IEQ and comfort in deep and conventional energy efficiency  

renovation  

V Health outcomes after green renovation  

V Meta analysis of health impacts of energy efficiency measures  



 

ü Limited  number  of studies  investigating  IEQ , health  and 

comfort  in low - energy  buildings   
 

ü Limited  evidence  about the impact  of energy efficiency 

strategies  and retrofits  on IEQ, comfort and  health  
 

ü Caution  in generalising  the findings  ( limited  sample size  

of buildings  and occupants , diverse climate  conditions , 

cultures  and economic  status)  
 

ü Substantial performance gap is emerging between the 

design expectations and the measured performance in 

terms of energy consumption and IEQ  in both new and 

refurbished buildings.  

 

Literature review ï conclusions (1/2)  



 

ü Improving  buildingsô energy performance generally 

improves  the IEQ . However , if  energy  sufficiency  and energy  

efficiency  measures  are implemented  incorrectly  then  the 

health - based  ventilation  conditions  may  not  be fulfilled .  
 

ü If  the building  itself  and its  systems  and components  are not  

adequately  designed , installed  and maintained , negative 

impacts  on IAQ and consequently  on the occupants ô health , 

comfort  and performance  might  be expected .  
 

ü Many  studies  focussed  primarily  on measuring  CO2  

concentration  (as a óproxy ô of IAQ) and general comfort 

parameters  (i.e. relative humidity  and temperature). Only  a few  

studies  have  also  included  measurements  of IAQ parameters  

known  to be associated  to health  risks  (i.e. according  to WHO 

IAQ guidelines )  

Literature review ï conclusions (2/2)  



Health - based ventilation 
needs vs  impact on energy 

consumption  

(Source : Santos, H. and Leal, V., 2012; HEALTHVENT WP 6 final report, 2012)  

ü The use of any or both of 
demand control ventilation  
and heat recovery strategies 
enables meeting health -
based ventilation needs 
without  necessarily having a 
negative impact on the 
energy consumption é..BUT  

ü The benefits  from the use of 
heat recovery may be offset 
in scenarios of low building 
airtightness which might be a 
technical and especially a 
cultural challenge in countries 
in which natural ventilation 
practices prevail and buildings 
mostly have low airtightness  


