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What makes a building
s us tainable?
What qualities , characteris tics terms and s tandards
do you as s ociate with s us tainable buildings ?
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B ir binayı s ürdürülebilir 
kılan nedir?
S ürdürülebilir binaları hangi nitelikler, özellikler, 
terimler ve s tandartlarla iliş kilendiriyors unuz?



T he materials
Oil-bas ed s ynthetics  vers us  eco

P IC OF S T YROFOAM P IC OF WOOD
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Material is n’t 
everything…



But aren’t ecological materials  better?

• Generally, YES .  

• But the cas e is  more complex for buildings  than 
for s traws  and plas tic bags  and s tyrofoam cups .
  

• On the s ocial s ide: materials  don’t protect 
agains t energy poverty

• On the environmental s ide: ins ulation s aves  
far more energy and CO2 every year of its  us e 
than "cons umed" during manufacture. 

• Durability and reus ability are the decis ive! Need to 
think circular!

T he materials
Embodied energy – trickier in buildings  than you might think

EXT REME CAS E

Ins ulation of old building 
wall with 20 cm grey 
polys tyrene rigid foam 
(petroleum-bas ed product).  

Once off

Every year

 P rimary energy 
required to produce: 
40 kWh per m2

 Heating energy 
s aved per m2: 
85 kWh per m2

S ource: pas s ipedia.de

https://passipedia.de/baulich/graue_selbstrechnen


WHY?

Becaus e mos t of the energy that 
goes  into a building’s  life cycle is  
us ed to heat and cool it!

Ecological materials ? Sure!

…BUT  not at the expens e of 
energy s avings !

T he energy performance
What it takes  to heat and cool the building

CAS E IN P OINT

T ake a typical German new build from 
the mid-1980s  with gas  heating, 
viewed over a us eful life of 80 years  

5%    20%    35%    50%    65%

What percentage of total 
energy is  us ed to make the 
building materials ? 

…even in low energy hous es , the 
manufacturing energy makes  up only 
about 10% of the total primary energy

S ource: pas s ipedia.de

only 5%    

https://passipedia.de/grundlagen/energiewirtschaft_und_oekologie/graue_energie_und_passivhaus-standard?s%5b%5d=lebenszyklus
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A word on 
cons umption & s upply
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What is  
s us tainable?



Zero energy building P lus  energy building

Carbon neutral buildings
Produce what they cons ume (on balance!)
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P roduction
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Cons umption

    Underproduction in winter

    Overproduction in s ummer



Why not s ufficiency?

• P os s ible, but s till extremely expens ive.  

• S urplus  electricity generated ons ite can be fed into the 
network – better for the environment, your neighbours  
and your pocket book.

Goal: 
Reduce what we can, produce what we can
S haring is  caring! Lighten the grid‘s  load with lowered 
energy demand and produce more for thos e in need!

S ens e and s olidarity
Energy efficiency firs t with renewables  to cover the res t …and feed the grid

J AN   FEB   MAR   AP R   MAY   J UN   J UL   AUG   S EP    OCT    NOV   DEC

P roduction

Cons umption



P as s ive Hous e 

• Keeping it low-tech and simple
• S ets  s tringent performance goals  for final energy 

us e, not pres criptive goals  on how to build.  

T he res ult 

• Cons truction and renovation in accordance with 
phys ical principles  

• Up to 90% energy s avings  compared to older 
buildings  and 75% compared to low energy 
buildings  

Reducing demand
Pas s ive Hous e –  doing more with les s

Pas s ive Hous e principles  | ©  Pas s ive Hous e Ins titute

What about renovations ? 
EnerP Hit!



P as s ive Hous e & EnerP Hit criteria

For renovations : 

25 kWh/m2a (Central Europe)
20 kWh/m2a in T urkey 

or cons is tant us e of 
P as s ive Hous e Components

https://www.youtube.com/watch?v=CasrjYhZB1M


Fun P as s ive Hous e facts  

• You could heat it s olely us ing fres h air from a 
ventilation s ys tem (no need for a heating s ys tem).

• You could heat a 130 m2 hous e with the power 
us ed to run your hairdryer (1300 watts )

Reducing demand
Pas s ive Hous e –  doing more with les s

So how many tea lights  would it take 
to heat a 24 m2 livingroom?

    10 or les s       50      130      600+

Graphic: PHI

P as s ive Hous e not 
only reduces  
demand…

By keeping indoor 
s urface temps  
above 17°C, 
comfort is  
improved and 
mould prevented

About 7 tea lights     



Not jus t for the cold
Example of a renovation in Greece on the hottes t day in 2023



Photo: Aris Stavropoulos

Before & After | EnerP Hit Retrofit (Greece)



Renovation done fas t?
With prefabricated modules , deep renovation is  pos s ible in days

©  ecoworks  

https://youtu.be/9su8oqWyiGs


And in T urkey?

Human Res ource Center
Gaziantep Metropolitan Municipality

GAP  Energy Efficiency & Cons ultant Incubation Center 
GAP  Regional Development Adminis tration 

Details  on the
P as s ive Hous e 

Databas e



Reducing demand
Not all low energy approaches  are equal

P as s ive Hous e: T he world’s  mos t s tringent, performance-
bas ed s tandard, providing

• High levels  of comfort

• A radically improved indoor environment

• S tructural longevity: free of mould and mois ture damage 

• Extremely low heating and cooling cos ts

Photo: Sarah Mekjian

Graphic: PHI



Find the 
P as s ive Hous e

Thermal image of a 1899 Brooklyn browns tone renovated to Pas s ive Hous e level on a cold evening I pas s ivehous e-databas e.org ID 2558 I Fabrica718 I Brooklyn, New York



Gov s tandards  from 2020 at 60% 
implementation

T
W

h/
yr

Gov plans  from 2021 at 60% 
implementation
Gov plans  from 2021 at 100% 
implementation

100% EnerP Hit & P as s ive Hous e

An example from Germany

• In 2070, Germany’s  potential for renewables  
will be ca.  1200 T Wh/yr – of this , only ca.  
400 T Wh will be available for buildings

• Bus ines s  as  us ual building and renovation 
to 2020 German s tandards  would amount to 
an energy demand of ca.  780 T Wh/yr by 
2070

This  is  almos t twice what is  
available for our buildings ! 

• 100% to P as s ive Hous e principles  can get 
us  down to les s  than 150 T Wh – compatible 
with our goals !

Reducing demand
We don’t have enough renewable capacity to ignore energy s avings

Res ults  of a 2021 P as s ive Hous e Ins titute s tudy by J ürgen S chnieders



S us tainable building
…Does n’t lock in inefficiency or energy poverty

• Buildings  are res pons ible for 40% of Europe‘s  
greenhous e gas  emis s ions

• 85% of buildings  in the EU were built over 20 years  ago, 
up to 95% expected to s till be s tanding in 2050

• In 2020, at leas t 8% of EU population couldn‘t afford to 
heat their homes  properly, and the number is  increas ing

All this  points  to the need to really focus  on high energy 
perfomance

Buildings  las t. A component changed 
today will remain in us e for decades  if not 
generations . What we do now matters . 

Photo: Beattie Pas s ive Build Sys tem Ltd



Want to learn more?
Contact me, Sarah Mekjian, at 
s .mekjian@ climatealliance.org!

This  pres entation was  brought to you in part by outPHit, for deep 
retrofits  made fas ter, cheaper and more reliable. outphit.eu 

The outPHit project has  received funding from the European Union’s  Horizon 2020 res earch and 
innovation programme under grant agreement No 957175. The pres ented contents  are the 
author's  s ole res pons ibility and do not neces s arily reflect the views  of the European Union. 
Neither the CINEA nor the European Commis s ion are res pons ible for any us e that may be made of 
the information contained therein.

Outphit pic?
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mailto:s.mekjian@climatealliance.org
http://www.outphit.eu/
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