DERS 9: Yasam Déngilisii Analizi, Uriin Karbon Ayak izi
ve EPD

Lesson 9: Life Cycle Analysis, Product Carbon Footprint and EPD

Program: Sanayide Surdirilebilirlik, iklim Degisikligi ve Karbon Ayak izi Egitimi

Kinye Aciklama

Hedef kitle Universite 6grencileri ile sanayi kuruluslarinda calisan teknik ve idari personel

Bu Yasam donglsi degerlendirmesi (YDD), Uriin karbon ayak izi (ISO 14067), cevresel Grin beyani (EPD, ISO 14025), Grln
materyalin kategori kurallari (PCR), yapi Urlnleri icin EN 15804 moddulleri ve EPD karsilastirilabilirligi

kapsami

Ana 6rnek Isi yalitim levhasi (gercek marka ya da gergek cevresel sonug verilmemistir, sayisal érnekler egitim varsayimidir)

ilgili dersler  Ders 15 (faaliyet verisi ve emisyon faktérii ile hesap), Ders 17 (tasima, hammadde ve atik), Ders 18 (ISO 14064-1 raporu ve
dogrulama)

Bilgi Eylul 2026

guncelligi

Ogrenme ciktilari

Bu materyali tamamlayan katilimci sunlari yapabilir:

e Yasam dongusi yaklasiminin neden yalnizca fabrika kapisina bakmadigini agiklar.

e Kapidan kapiya, besikten kapiya ve besikten mezara sistem sinirlarini ayirt eder.

e |SO 14040 ve ISO 14044 kapsamindaki dort YDD asamasini ve asamalarin iteratif yapisini anlatir.

o islevsel birimi tanimlar ve yalnizca kiitle (izerinden yapilan karsilastirmanin neden yaniltici olabildigini gdsterir.

e Yasam dongusu envanteri (LCI) ile yasam dongusu etki degerlendirmesi (LCIA) farkini, birincil ve ikincil veriyi, veri
kalitesini ve tahsis kararlarini aciklar.

o Kritik etki noktasi (hotspot) ve yuk kaydirma kavramlarini yorumlar.

o Uriin karbon ayak izi (ISO 14067), kismi Giriin karbon ayak izi ve kurumsal sera gazi envanteri arasindaki farki ayirt
eder.

e EPD, PCR, c-PCR, program operatori ve bagimsiz dogrulama rollerini aciklar ve EPD'nin ¢cevre dostu Urin sertifikasi
olmadigini soyler.

e EN 15804 modullerini (A1-A3, A4-A5, B, C ve D) okur.

o ki EPD'yi karsilastirmadan énce hangi kosullarin kontrol edilmesi gerektigini siralar.

e YDD, Urin karbon ayak izi ve EPD iliskisini tek bir haritada kurar.

1. Uriin cevresel performansi neden yasam dongusuyle diistiniiliar?

Bir Urlinlin gevresel performansini degerlendirirken yalnizca fabrikanin bacasina, elektrik faturasina ya da tretim
hattindaki atiga bakmak yeterli degildir. Uriin fabrikaya gelmeden énce hammaddeler cikarilmis, islenmis ve tasinmistir.
Fabrikadan giktiktan sonra da Urtn tasinir, kullanilir, bakim goérebilir ve sonunda yeniden kullanim, geri dénidsim, enerji
geri kazanimi ya da bertaraf gibi bir yasam sonu stirecine girer. Yasam dongusu yaklasimi bu asamalarin birbirinden
kopuk olmadigini gérmeyi saglar.

Bu materyalde ana 6rnek olarak bir yapi arinu olan 1s1 yalitim levhasi kullanilir. Levhanin Gretim tesisindeki enerji
tiketimi 6nemlidir, fakat tek basina butiin ¢cevresel resmi vermez.

Yasam dongiisii asamasi Isi yalitim levhasi 6rneginde neler olur

Hammadde Hammaddelerin ¢ikariimasi ve uretilmesi

Tasima Hammaddelerin tesise, Urlinin santiyeye ulasmasi

Uretim Tesisteki imalat, enerji ve su kullanimi, Gretim kayiplar

Uygulama ve kullanim Santiyede uygulama, kullanim boyunca yerine getirilen yaltim islevi, bakim

Yasam sonu So6kum, yeniden kullanim, geri déntsim, enerji geri kazanimi ya da bertaraf



Amagc her zaman bitlin asamalari ayni ayrintida hesaplamak degildir. Asil amag, hangi yasam donglsi asamalarinin
degerlendirmeye dahil edildigini acikca tanimlamak ve énemli etkileri gérinmez kilacak dar bir bakistan kacinmaktir. Bu
bakis ayrica bir iyilestirmenin etkileri yalnizca baska bir tedarikgiye, baska bir asamaya ya da yasam sonuna tasiyip
tasimadigini sorgulamaya yardimci olur.

2. Sistem siniri: Nereye kadar bakiyoruz?

Sistem siniri, hangi proseslerin ve yasam dénglsi asamalarinin hesabin icinde, hangilerinin disinda oldugunu belirler.
Ayni Grdn icin farkh sistem sinirlari secildiginde sonuclarin farklilasmasi normaldir.

Yaklasim Kapsam Is1 yalitim levhasi 6rnegi

Kapidan kapiya (gate- Belirli bir tesis ya da proses Yalnizca Uretim hattindaki girdiler ve giktilar
to-gate)

Besikten kapiya (cradle- Hammaddenin dogadan c¢ikarilmasindan Grinin fabrika Hammadde, hammadde tasimasi ve imalat
to-gate) kapisindan ¢ikmasina kadar

Besikten mezara Hammadde, Uretim ve tasimanin yaninda kullanim ve Levhanin santiyeye tasinmasindan sékim ve
(cradle-to-grave) yasam sonu bertarafa kadar tim zincir

Bu terimleri ezberlemekten daha 6nemli olan nokta sudur: sinir bir metodoloji kararidir. Bir calisma yalnizca tretim
asamasini kapsarken baska bir calisma kullanim ve yasam sonunu da kapsiyorsa iki saylyl yan yana koyup dogrudan
yorumlamak yaniltici olabilir. Benzer bigcimde, Uretim asamasinda daha yuksek etki gésteren bir ¢6zim kullanim
asamasinda farkh bir performans gosterebilir.

iyi bir YDD calismasi sinirini seffaf bicimde tanimlar ve neden o sinirin secildigini aciklar. Okuyucu bdylece yalnizca sonuca
degil, sonucun hangi sistemin sonucu olduguna da bakabilir.

3. Yasam dongiusu degerlendirmesi nedir ve dort asama nasil cahisir?

Yasam dongiisii degerlendirmesi (YDD, LCA), bir Uirlin sisteminin yasam ddngusi boyunca girdilerini, ¢iktilarini ve
potansiyel cevresel etkilerini sistematik bicimde degerlendiren bir cercevedir.

Dikkat: YDD yalnizca karbon hesabi degildir. iklim degisikligi bir etki kategorisidir. Bir YDD calismasi amacina ve
kullanilan yonteme bagli olarak asitlesme, otrofikasyon, su kullanimi ve kaynak kullanimi gibi baska etki kategorilerini
de degerlendirebilir.

ISO 14040 (ilkeler ve cerceve) ile ISO 14044 (gereklilikler ve rehberlik) kapsaminda YDD dort asamadan olusur.

Asama Ne yapilir

1. Amac ve kapsam tanimi Neyin, neden ve hangi sinirlarla degerlendirilecegi belirlenir. islevsel birim ve sistem siniri burada
secilir.

2. Yasam dongiisii envanteri (LCI)  Uriin sistemiyle iliskili malzeme, enerji, su, emisyon ve atik akislarinin verisi toplanir ve modellenir.

3. Yasam dongusu etki Envanter akislari uygun karakterizasyon yontemleriyle potansiyel cevresel etki kategorileriyle
degerlendirmesi (LCIA) iliskilendirilir.
4. Yorumlama Sonuglarin ne séyledigi, 6nemli katkilarin nerede oldugu, veri bosluklari, varsayimlar ve metodolojik

segimlerin sonuca etkisi degerlendirilir.

Yorumlamanin amaci tek bir sayiyi kesin gercek gibi sunmak degildir. Sonuclarin hangi kosullarda gecerli oldugu ve
belirsizliklerle sinirlamalarin karar acisindan ne anlama geldigi de sorgulanir.

Bu dort asama tek yonll bir Gretim bandi gibi calismaz. Calisma ilerledikce yeni bir veri acigi fark edilebilir, sistem siniri
netlesebilir ya da amag ve kapsam gozden gecirilebilir. YDD bu nedenle iteratif bir strectir, yani gerektiginde 6nceki
asamalara geri doner.

Giincel durum (Eylil 2026): 1ISO 14040 ve ISO 14044. ISO 14040:2006 (Amd 1:2020) ve ISO 14044:2006 (Amd
1:2017 ve Amd 2:2020) ISO sayfalarina gore yayimlanmis ve 17 Haziran 2022'de teyit edilmis gecerli baskilardir.
ISO/TC 207/SC 5 blinyesinde iki standardin revizyonu igin bir gérev grubu listelenmektedir. Bu kontrolde yayimlanmis
yeni bir baski gorilmemistir. Revizyon takvimi ISO sayfasindan izlenmelidir.



Bir YDD calismasi kamuya aciklanacak karsilastirmali bir iddia iceriyorsa ISO 14044 bagimsiz bir elestirel gézden
gecirme ister. Ayni standart, kamuya aciklanacak karsilastirmali calismalarda agirliklandirmanin (farkli etki sonuclarini
tek bir puanda birlestirme) kullanilmamasini da sart kosar.

4. Amacg, kapsam ve islevsel birim: Neyi karsilastiriyoruz?

islevsel birim, bir Giriin sisteminin 6lcilmiis performansini karsilastirmalarda referans olarak kullanmak tizere tanimlar
(ISO 14040). islevsel birim yalnizca sonuclar bélmek icin kullanilan bir sayi degildir. Hangi veri akislarinin ne kadar tiriin
hizmetine karsilik gelecegini belirleyen modelleme referansidir. islevsel birimle iliskili, bu islevi yerine getirmek icin
gereken urin miktarina referans akis denir.

iki Griini birer kilogram tzerinden karsilastirmak, ayni islevi farkli miktarlarda yerine getiriyorlarsa yanls sonuca gétirir.
CGalismanin amacina gore hizmet siresi ve kullanim kosullari da islevsel birimin pargasi olur.

4.1 Is1 yalitim levhasi ile sayisal ornek

Asagdidaki degerler egitim varsayimidir. Gergek urin verisi degildir. Gergcek galismada isil iletkenlik ve yogunluk Grinin
performans beyanindan alinir.

islevsel birim: 1 m2 duvar yiizeyinde 1sil direnci R = 3,0 m2-K/W olan yalitim. Kalinlik, d = R x A ile bulunur (A 1sll
iletkenlik).

Deger Malzeme A Malzeme B

Isil iletkenlik A (W/m-K) 0,030 0,040

Kalinlik d = 3,0 m2-K/W x A 3,0 x 0,030 = 0,090 m (90 mm) 3,0 x 0,040 = 0,120 m (120 mm)
Yogunluk p (kg/m3, varsayim) 30 20

Kitle = d x p (1 m?igin) 0,090 x 30 = 2,7 kg 0,120 x 20 = 2,4 kg

1 kg malzemenin R = 3,0 ile kapladigi alan 1+2,7=0,370m? 1+24=0,417 m?

Ayni islev icin iki c6zimun kitlesi, kalinhdi ve 1 kg basina karsiladigi hizmet farkhdir. Bu ylzden 1 kg ile 1 kg
karsilastirmasi drdnlerin sundugu islevi yansitmaz. Dogru referans 1 m? ylizeyde R = 3,0 m2-K/W saglayan ¢dzimdr.
Kilogram basina etki sonucu ancak bu referansla carpilarak 1 islevsel birime tasinabilir.

4.2 Farkh uriunlerde islevsel birim

Her calismada ayni tir islevsel birim kullaniimaz.

Uriin Olasi referans

Cimento gibi ara urtnler 1 ton Urln (beyan birimi)

Beton Belirli dayanim ve hizmet kosulu

Ambalaj Belirli miktardaki GrGind belirli stire ve kosulda koruma islevi

Isi yalitim levhasi Belirli alan igin belirli 1sil performans, gerektiginde hizmet siresi

Sik yapilan hatalar:

o Uriinleri yalnizca kiitle ya da parca sayisi lizerinden karsilastirmak.

« islevsel birim yanlis secildiginde teknik olarak dogru hesaplanmis iki sonucu karar icin yanlis bicimde
karsilastirmak.

o islevsel birim ile beyan birimini ayni sanmak (Béliim 11'e bakin).

5. LCI: Veriyi toplamak, kalitesini sorgulamak ve tahsis yapmak

Yasam dongusu envanteri asamasi Urln sisteminin veri omurgasini kurar. Isi yalitim levhasi icin hangi hammaddelerin ne
miktarda kullanildigi, elektrik ve yakit tiketimi, su kullanimi, tretim kayiplari, tasimalar, atiklar ve ilgili emisyon akislari
bu asamada toplanir ya da uygun veri setleriyle modellenir. Envanter yalnizca blytk bir veri tablosu degildir. Verinin
kaynagdi ve kalitesi de degerlendirilmelidir.

5.1 Birincil ve ikincil veri



Birincil | Sanayi kurulusunun kendi sayaclari, Uretim kayitlari, proses délcimleri, Calismaya 6zgU veridir

veri tedarikgiden dogrudan alinan Urln ya da proses bilgisi
ikincil ~ Yasam dongiisii veri tabanlari, sektér ortalamalari, literatiir Kéti veri demek degildir. Onemli olan verinin
veri calismayi ne kadar iyi temsil ettigidir

5.2 Veri kalitesi

ISO 14044 veri kalitesini zaman, cografya ve teknoloji kapsami, kesinlik, tamlik, temsil glict, tutarlilik, tekrarlanabilirlik,
veri kaynaklari ve belirsizlik gibi niteliklerle ele alir. Uygulamada en sik sorulan ic uyum zaman, cografya ve teknolojidir.
On yil 6nce farkl bir Glkede, farkli bir Gretim teknolojisi igin olusturulmus bir veri seti glincel yerel prosesi zayif temsil
edebilir. Veri bosluklari ve varsayimlar seffaf bicimde kaydedilmelidir.

5.3 Tahsis

Tek bir proses birden fazla Grun Uretiyorsa ortak enerji, malzeme ya da emisyon yuklerinin hangi Grtine ne dlgiude
atanacadi sonucu etkiler. Bu atama islemine tahsis (allocation) denir. ISO 14044 sirasiyla su yaklasimi gerektirir:

1. MUmklnse tahsisten kacinin. Prosesi alt proseslere bolin ya da Urln sistemini genisletin.

2. Kaginilamiyorsa girdileri ve ¢iktilari Grtnler arasindaki temel fiziksel iliskilere gore bolUstirin (kitle, enerji igerigi
gibi).

3. Fiziksel iliski kurulamiyorsa diger iliskileri kullanin (6rnegin ekonomik deger).

Secilen yontem gerekgelendirilmeli ve tutarl uygulanmaldir.

Sanayi mini 6rnegi: iki Grinlia bir proses

Bir proses yilda 100 MWh eneriji kullanarak iki Griin Uretir (egitim varsayimi). Uriin A: 600 kg, birim fiyati 1 birim/kg. Uriin
B: 400 kg, birim fiyati 3 birim/kg.

Yontem

Kutle esash pay 600 + (600 + 400) = %60, yani 60 MWh 400 + 1.000 = %40, yani 40 MWh
Kutle esasli enerji yuki 60 MWh + 600 kg = 0,100 MWh/kg 40 MWh =+ 400 kg = 0,100 MWh/kg
Gelir (kutle x fiyat) 600 x 1 = 600 400 x 3 = 1.200

Ekonomik esasli pay 600 + 1.800 = %33,3, yani 33,3 MWh 1.200 + 1.800 = %66,7, yani 66,7 MWh
Ekonomik esasli enerji yiku 33,3 MWh + 600 kg = 0,056 MWh/kg 66,7 MWh + 400 kg = 0,167 MWh/kg

Ayni veriyle iki yontem Grln basina cok farkli sonug verir. Bu nedenle YDD sonucu yalnizca 6lctlen verilerin degil, bu
verilerin Grln sistemine nasil baglandiginin da sonucudur. Tahsis secimi raporda agiklanmali, mimkinse duyarlilik
analiziyle gosterilmelidir.

6. LCIA: Etki kategorileri, kritik etki noktasi ve yuk kaydirma

Envanter sistemde hangi girdi ve giktilarin bulundugunu sdyler. Etki degerlendirmesi bu akislari potansiyel cevresel etkiler
acisindan anlamlandirir. ISO 14044'e gore etki dederlendirmesinin zorunlu adimlari etki kategorilerinin secimi, envanter
sonugclarinin kategorilere atanmasi (siniflandirma) ve kategori gdstergesi sonuglarinin hesaplanmasidir (karakterizasyon).
Normalizasyon, gruplama ve agirliklandirma istege baglidir.

Etki kategorisi Envanter akisi ornegi

iklim degisikligi CO2, CHa4, N20 gibi sera gazlari
Asitlesme Bazi hava emisyonlari
Otrofikasyon Bazi besin maddesi salimlari
Su ve kaynak kullanimi Su ¢ekimi, hammadde tuketimi

Hangi kategorilerin degerlendirilecedi calismanin amacina, yontemine ve ilgili kurallara gore belirlenir.

6.1 Kritik etki noktalari (hotspot)



Bir Urlinlin gevresel etkisi yasam dongUlstnin her asamasina esit dagilmaz. En blyutk katki hammadde Uretiminde, enerji
kullaniminda, tasimada, kullanimda ya da yasam sonunda ortaya cikabilir. En fazla kltleye sahip girdi ya da en pahali
malzeme, cevresel acidan en blylk katkiyr yapan unsur olmak zorunda degildir. YDD bu sezgisel hatayi gérianr kilar.

6.2 Yiuk kaydirma (burden shifting)

Yiik kaydirma, bir etkiyi ya da asamay! iyilestirirken baska bir etki kategorisinde, baska bir yasam déngusu asamasinda
ya da baska bir tedarik zincirinde yikin artmasidir. Ornekler:

e Bir c6zUm iklim degisikligi etkisini azaltirken su kullanimini artirabilir.
o Daha hafif bir ambalaj tasimayi kolaylastirirken Grlin kaybi riskini degistirebilir.
e Bir geri donlsum sureci ilave enerji ya da kimyasal gerektirebilir.

Bu 6rnekler belirli bir ¢c6zUmun kot oldugu anlamina gelmez. Mesaj, tek bir gostergeyi iyilestirirken baska bir etkiyi ya da
asamayi istemeden koétllestirmedigimizi kontrol etmemiz gerektigidir. YDD'nin coklu etki perspektifi bu nedenle
degerlidir.

7. Urin karbon ayak izi: YDD'nin iklim degisikligi odagi

Uriin karbon ayak izi (PCF, CFP), bir iiriiniin yasam déngustiyle iliskili sera gazi emisyonlarini ve uzaklastirmalarini
iklim degisikligi etki kategorisi agisindan, COze cinsinden degerlendirir. ISO 14067:2018 bu hesaplama ve raporlama igin
gereklilikleri ve rehberligi ISO 14040 ve ISO 14044'teki YDD yaklasimiyla uyumlu bicimde verir.

Kritik fark sudur. Kapsamli bir YDD birden fazla etki kategorisini degerlendirebilir. ISO 14067 kapsamindaki Griin karbon
ayak izi ise yalnizca iklim degisikligi kategorisine odaklanir. Uriin karbon ayak izi, yasam déngiisi diisiincesinin karbon
odagindaki daha dar bir uygulamasidir.

ISO 14067 kismi liriin karbon ayak izi (partial CFP) calismalarini da kapsar. Bu calismada tim besikten mezara zincir
degil, tanimlanmis bir b6lim ele alinir. Boyle bir calismada hangi yasam dongUsi asamalarinin dahil edildigi acikca
belirtilmelidir.

Dikkat: 1ISO 14067 sonugclarin iletisimini (etiket, beyan bicimi) diizenlemez. ISO sayfasina gore standart
karbon dengelemeyi ve sonuclarin iletisimini kapsam disi birakir. Ayak izi bilgisinin iletisimi icin ISO 14026 gibi ayri
standartlar vardir.

7.1 Uriin karbon ayak izi ile kurumsal karbon ayak izi

Uriin karbon ayak izi (1SO 14067) Kurumsal sera gazi envanteri (1ISO 14064-1)
Hesaplanan sey Belirli bir Grin sistemi Bir kurulusun emisyonlari
Sinir Tanimlanmis yasam déngusu siniri (trdn zinciri) Raporlama ddénemi, kurulus ve raporlama sinirlari
Birim islevsel ya da beyan birimi basina COze Raporlama dénemi igin toplam COze
Bakis Uriiniin yasam déngisi Kurulusun faaliyetleri

Tek bir firnin ya da Uretim prosesinin emisyonu bunlardan daha dar bir veri parcasidir. Hem kurumsal envanterdeki hem
Grln ayak izindeki veriler birbirini besleyebilir, fakat biri digerinin yerine gegmez.

Sera gazlari sonuclarda ¢ogunlukla karbondioksit esdegeri (COze) ortak birimiyle ifade edilir. Faaliyet verisi, emisyon
faktort ve kurumsal hesap yontemi sonraki derslerin konusudur (Ders 15).

Guncel durum (Eylil 2026): 1SO 14067. ISO 14067:2018 gecerli baskidir ve 2024'te teyit edilmistir. ISO
sayfasinda standart revize edilecek olarak isaretlidir (14 Ekim 2024) ve ISO/WD 14067.2 adh halef belge
gelistirilmektedir. Yeni baski yayimlanana dek 2018 baskisi gecerlidir.

8. EPD nedir, ne degildir? ISO 14025 cercevesi

Cevresel uriin beyani (EPD), Griniln ¢evresel performansina iliskin bilgileri belirli program ve kategori kurallar altinda
standartlastiriimis bicimde sunan bir iletisim aracidir. En 6nemli kelime beyan kelimesidir. EPD, Grinun otomatik olarak
cevre dostu oldugunu sdyleyen bir 6dul, yesil rozet ya da Ustinltk sertifikasi degildir.



ISO 14025, EPD programlari ve bu programlardaki beyanlar icin ilkeleri, gereklilikleri ve rehberligi tanimlar ve EPD
gelistirilmesinde 1ISO 14040 ve ISO 14044 yasam dongusu yaklasiminin kullanilmasini 6ngorar.

Guncel durum (Eylil 2026): 1SO 14025:2026. I1SO 14025 ikinci baskisi Haziran 2026'da yayimlanmistir (ISO
14025:2026, Environmental statements and programmes for products — Environmental product declarations (EPDs)).
2006 tarihli birinci baski 24 Haziran 2026'da geri ¢ekilmistir. Yeni baskida baslik artik Tip Ill cevre beyanlari ifadesini
tasimaz. International EPD System'a gore yeni baski EPD'yi bagimsiz olarak dogrulanmis, YDD temelli gevresel beyan
olarak tanimlar, kendi beyan niteligindeki cevre iddialarini (ISO 14021) ve cevre etiketlerini (ISO 14024) EPD
kapsaminin disinda birakir ve programlarin bagimsizlik, tarafsizlik ve ¢ikar catismasi yonetimine daha fazla vurgu
yapar. Buglin yayimlanan bircok EPD ve program belgesi hala ISO 14025:2006'ya atif yapar. Bu belgeler kendi
gecerlilik stireleri boyunca kullanilir. Yeni baskiya gecis takvimi program operatoriine bagldir.

8.1 EPD nasil olusur, kim ne yapar?

Rol Gorev
Program operatoru EPD programinin genel kurallarini, kayit ve yayin sistemini yénetir
Beyan sahibi (lretici)  ilgili PCR'a gére YDD calismasini ve EPD'yi hazirlar

Bagimsiz dogrulayici Beyanin program, PCR ve metodoloji gerekliliklerine uygunlugunu kontrol eder. Program operatérinin kabul ettigi
dogrulayici olmalidir

Program operatori Uygun bulunan beyani kayit altina alir ve yayimlar

(yayin)

Akis: program kurallari ve program operatért, PCR secimi, YDD ve EPD hazirligi, bagimsiz dogrulama, kayit ve yayin.

Dikkat: Program operatorl ile bagimsiz dogrulayicinin rolleri karistirilmamalidir. Operatdr programi isletir.
Dogrulayici tek tek beyani kontrol eder.

8.2 EPD iriun karbon ayak izi degildir

EPD'nin dederi yalnizca tek bir karbon sayisi vermesinde degildir. Uygulanabilir kurallara bagh olarak Griinin yasam
dénglsi boyunca birden cok cevresel performans gdstergesi, kaynak kullanimi ve diger ilgili bilgiler raporlanabilir. Uriin
karbon ayak izi yalnizca iklim degisikligi kategorisine odaklanirken EPD, PCR ve program kurallari gercevesinde daha
genis bir cevresel bilgi setini standart bir bicimde sunar.

8.3 EPD'yi dogru okumak

Bir EPD gériince ilk soru Griiniin yesil olup olmadidi degildir. ilk soru sudur: hangi kurallara gére, hangi birim ve sistem
siniri icin, hangi gostergeler beyan edilmis? Dogrulama da Urlnin rakiplerinden cevresel olarak daha iyi oldugunu
onaylamaz. Dogrulama, beyanin ilgili program, PCR ve metodoloji gerekliliklerine uygunlugunu giivence altina alan bir
kontroldur.

8.4 Gecgerlilik suresi

EPD'nin gecerlilik stresi sinirhidir. International EPD System ve EN 15804 tabanli yaygin programlarda EPD genellikle
yayim tarihinden itibaren 5 yil gegerlidir ve stire sonunda yeniden dogrulama gerekir. Bitis tarihi uygulamada PCR'in
gecerlilik sliresine ya da program kuralina gére daha erken olabilir. Her EPD'nin Gzerinde yayim ve bitis tarihi yazar.
Kullanmadan 6nce bu tarih ve ilgili PCR'In gecerlili§i kontrol edilmelidir.

9. EPD programlari ve program operatorleri

EPD programlari ISO 14025 ile uyumlu genel program kurallarina sahiptir. Ayni trin icin hangi programin secilecegi
pazara, mlsteri beklentisine ve Urlin grubuna gore degisir.
Program Not

International EPD EPD International AB tarafindan isletilen uluslararasi program. Genel kurallari General Programme Instructions (GPI)
System belgesindedir (glincel sirim GPI 5.0.1, 27 Subat 2025)

IBU (Institut Bauen = Almanya merkezli program. EPD'lerini DIN EN ISO 14025 ve EN 15804 uyumlu olarak yayimlar



und Umwelt e.V.)

EPD Turkiye Turkiye'de faaliyet gosteren program. Kendi agiklamasina gére ISO 14025 ve EN 15804 uyumlu EPD yayimlar, Stratam
Surdurdlebilirlik Danismanlidi A.S. tarafindan isletilir ve International EPD System lisansiyla galisir

Diger programlar UL Solutions, ASTM gibi programlar da vardir. Secimde hedef pazarin hangi programi tanidigi kontrol edilmelidir

Dikkat: Program adi kalite 6lciisti degildir. Onemli olan EPD'nin hangi PCR'a ve hangi program kurallarina gére
hazirlandigi, bagimsiz dogrulamanin yapilip yapilmadigi ve gegerlilik tarihidir.

10. PCR ve c-PCR: Ayni urun kategorisinde ortak oyun kurallan

Uriin kategori kurallari (PCR), belirli bir Giriin kategorisi icin EPD hazirlamanin ortak metodolojik kurallarini tanimlar.
Gereklidir, cinkU ayni kategorideki beyanlar tamamen farkl varsayimlar, sistem sinirlari ve birimlerle hazirlanirsa
standart bir formatta gortnseler bile anlamli bigimde karsilastirilamaz.

PCR sunlar tarif edebilir:

e Kullanilacak islevsel ya da beyan birimi

e Sistem sinirlar

e Veri kalite ve veri kullanim kurallari

e Hangi yasam donglsi asamalarinin ya da moddillerinin raporlanacagi
e Belirli senaryolar

e Raporlanacak gostergeler

Ayrintilar Grin kategorisine ve EPD programina gore degisir. PCR gelistirme ilkeleri ISO/TS 14027 ile tanimlanir.
10.1 PCR ile ISO standardi ayni sey degildir

ISO 14025 EPD programlari ve beyanlar igin genel cerceveyi verir. PCR bu genel ¢erceveyi belirli bir Grin kategorisi igin
daha somut kurallara dontstarar.

10.2 Ana PCR ve tamamlayici PCR (c-PCR)

Bazi Grliin kategorilerinde ana PCR'a ek tamamlayici PCR (c-PCR) bulunur. Isi yalitim Grinleri katmanh yapiya somut bir
ornektir.

Katman Belge Not

Program International EPD System GPI 5.0.1 Genel program kurallar

kurallari

Ana PCR PCR 2019:14 Construction products 2030-04-07'ye kadar gegerli. EN 15804:2012+A2:2019/AC:2021 ile uyumlu. Strim
(EN 15804+A2), strim 2.0.1 1.3.4 20 Haziran 2025'te sona ermistir

Tamamlayici  2019:14-c-PCR-005 Thermal Ana PCR'a ek, is1 yaltim dranleri icin. Kayitl ve 2030-04-07'ye kadar gegerli. Giincel

PCR insulation products (EN 16783) sUrim numarasi program kittphanesinden kontrol edilmelidir

Dikkat: PCR karsilastirilabilirligi destekler, fakat tek basina iki EPD'nin kesinlikle dogrudan karsilastirilabilir oldugu
anlamina gelmez (B6lim 12).

11. EPD yasam dongusu modiilleri: EN 15804 yapi urinu érnegi

Yapi Urlnlerinde EPD hazirliginin temel standardi EN 15804 (Surdurilebilirlik, yapi isleri, cevresel Grlin beyanlari, yapi

drtnleri Grun kategorisi icin temel kurallar) standardidir. EN 15804 yaklasiminda Al'den D'ye uzanan moduler bir yapi
kullanihr.

Dikkat: Bu modul sistemi buitin sektorlerdeki batiin EPD'lere otomatik uygulanmaz. Burada yapi trdnleri igin tanidik
bir 6rnek olarak kullaniimaktadir.

Modil Asama

Is1 yalitim levhasi 6rneginde icerik




Al Uriin asamasi Hammadde tedariki ve 6n siiregler (ikincil malzeme girdisinin islenmesi dahil)

A2 Uriin asamasi Hammaddelerin Uretim yerine tasinmasi
A3 Uriin asamasi UrtinGin imalati ve ilgili tim yukar yénlii prosesler
A4 Yapim sureci Uriinlin santiyeye tasinmasi
asamasi
A5 Yapim sureci Yapim ve kurulum siregleri
asamasl
B1-B7 Kullanim B1 kullanim, B2 bakim, B3 onarim, B4 degistirme, B5 yenileme, B6 operasyonel enerji kullanimi, B7 operasyonel
asamasi su kullanimi (Grlne gore ilgili olanlar)
C1 Yasam sonu So6kim ya da yikim
asamasi
c2 Yasam sonu Atik isleme tesisine tasima
asamasi
C3 Yasam sonu Yeniden kullanim, geri kazanim ve geri donltsim igin atik isleme
asamasi
C4 Yasam sonu Nihai bertaraf
asamasl
D Sistem sinin Yeniden kullanim, geri kazanim ya da geri donisim potansiyeliyle iliskili yik ve faydalarin ayri raporlanmasi
Otesi

A1-A3 birlikte Griin asamasi olarak raporlanir ve cogu zaman tek toplam olarak verilir.

Dikkat: D modiilii geri doniisiim kredisi degildir. D ayri bir metodolojik moduldir ve sistem sinirinin disindaki
yiik ve faydalar belirli kurallara gére ayri gdsterir. ilgili PCR'a gére modellenir ve diger modiillerin toplamina
eklenmez.

Modduler yaklasimin yarari, yasam dongUsinin hangi béliminde neyin raporlandigini gérindr kilmasidir. Yalnizca toplam
bir saylya degil, etkinin Griin asamasinda mi, santiyede mi, kullanimda mi yoksa yasam sonunda mi olustuguna da
bakilabilir. Bir modiiliin beyan edilmemesi, o asamada cevresel etki oimadigi anlamina gelmez. Beyan kapsami
ve PCR ayrica okunmalidir.

Guncel durum (Eylil 2026): EN 15804 ve ISO 21930. Bu kontrolde gegerli sirim olarak EN
15804:2012+A2:2019 (AC:2021 diizeltmesiyle) gérilmiistiir. A2 siirimi etki gdstergelerini AB Cevresel Ayak izi (EF)
yaklasimiyla uyumlu hale getirmis ve iklim degisikligini fosil, biyojenik ve arazi kullanimi degisikligi kalemlerine
ayirmistir. Yeni bir revizyon yayimlanip yayimlanmadigi CEN katalogundan kontrol edilmelidir. Standardin ve program
PCR'larinin gincel sirim kullaniimalidir. Uluslararasi karsihdi olan 1ISO 21930:2017 (yap! Urlnleri EPD temel kurallari)
ISO sayfasina gore 2023'te teyit edilmistir ve sistematik gézden gecirme strecindedir.

12. iki EPD'yi karsilastirmadan énce neyi kontrol etmeliyiz?

iki Griin icin EPD bulunmasi bu iki beyanin otomatik olarak dogrudan karsilastirilabilecegi anlamina gelmez.
Karsilastirilabilirlik belgenin basligindan degil, metodolojik uyumdan dogar.

1. islev Uriinler ayni ya da esdeger islevi yerine getiriyor mu?

2. PCR ve metodoloji Kullanilan PCR ve metodoloji stiriimleri uyumlu mu?

3. Sistem sinirt ve moddller Raporlanan yasam déngistu moddulleri ayni kapsami temsil ediyor mu?
4. Veri Veri kalitesi, veri donemi, cografi ve teknolojik temsil benzer mi?

5. Senaryolar Kullanim ve yasam sonu senaryolari tutarli mi?

6. Birim Birimler gergekten ayni seyi mi ifade ediyor?

Bir EPD yalnizca A1-A3 gibi belirli modulleri raporlarken baska bir EPD daha genis kapsam iceriyorsa toplamlari dogrudan
yan yana koymak dogru degildir. Kullanim ya da yasam sonu senaryolari farkliysa sonuglar 6zellikle bu asamalarda
farkhlasir.



Birim konusu. Bazi Grlnlerde tam islev yasam dongust baglaminda tanimlanabildigi icin islevsel birim kullanilir. Bazi
ara ya da yapi urlnlerinde belirli bir kitle, hacim, alan ya da trin miktarini ifade eden beyan birimi gorilir. Birim ayni
gorunse bile Urunlerin islevi farkliysa karsilastirma sorunlu olabilir.

Dikkat: Yapi uriinlerinde bina diizeyi ilkesi. EN 15804 yaklasimina gére yapi triini EPD'leri tek basina Grlnler
arasl siralama araci degildir. Uriinlerin bina icindeki kullanimi ve binanin biitiin yasam déngiisii diistiniilerek bina
dizeyinde degerlendirilmesi esastir. Bu ilkenin tam metni icin standart okunmalidir.

EPD okumak yalnizca en kiigtik sayily1 aramak degildir. Sayinin hangi birime, hangi sinir ve senaryoya, hangi PCR ve veri
kosullarina ait oldugunu anlamaktir.

13. YDD, uriin karbon ayak izi ve EPD: U¢ kavram tek haritada

Kavram Kapsam Dayanak Cikti

YDD (LCA) ISO 14040, I1SO 14044 Secilen etki kategorileri igin

yasam dongusu sonuglari

En genis gergeve. Girdiler, giktilar ve birden fazla
potansiyel cevresel etki

Uriin karbon ISO 14067 Uriin basina COze sonucu

ayak izi (PCF)

YDD yaklasimini korur, yalnizca iklim degisikligi
kategorisine odaklanir. Kismi Urlin karbon ayak izi de
olabilir

EPD Bagimsiz dogrulanmis,

yayimlanmis beyan

YDD sonuglarini belirli PCR ve program kurallari altinda
standart bir beyan biciminde iletisime acar

ISO 14025, PCR, program
kurallari (yapi Grtnlerinde EN
15804)

Bir sanayi kurulusu igin streg soyle isler:

1. Uriin ve amac tanimlanir. islevsel ya da beyan birimi ve sistem siniri belirlenir.

2. Tesis, tedarikgi ve ikincil kaynaklardan yasam dongusu verileri toplanir.

3. YDD yapilyorsa ilgili etki kategorileri degerlendirilir. Uriin karbon ayak izi yapiliyorsa iklim degisikligi kategorisine
odaklanilir.

4. Amacg EPD yayimlamaksa uygun PCR ve EPD programinin ek gereklilikleri izlenir, sonuglar beyan formatina aktarilir,
dogrulama ve yayin adimlari tamamlanir.

Bu araclarin degeri yalnizca rapor tUretmek degildir. Kritik etki noktalarinin belirlenmesi Uriin tasariminda ya da tedarikgci
seciminde iyilestirme firsatlarini gésterebilir. Uriin karbon ayak izi iklim etkisinin hangi yasam déngiisii asamalarinda
yogunlastigini gosterir. EPD ise taniml kurallar altinda musterilere ve diger paydaslara seffaf Grln bilgisi sunar.

YDD, uriun karbon ayak izi ve EPD es anlamh degildir. Bunlar ayni yasam dongUsi distncesinin farkli amaglara
hizmet eden, birbiriyle iliskili araclandir. Ayni temel yasam dongusU verisi, uygun amag ve kurallarla i¢ iyilestirme
kararlarina, Urtn karbon ayak izi calismasina ya da EPD hazirligina farkli bigimlerde hizmet edebilir.

14. Guncel duzenleme gelismeleri (Eylul 2026)

I1SO
14025:2026

1ISO 14067

ISO 14040 /
14044

EN 15804+A2

AB Yapi
Uriinleri
ThzUgu (AB)
2024/3110

AB Ekotasarim
Tazugu
(ESPR), (AB)

Haziran 2026'da yayimlandi, 2006 baskisi geri
cekildi

2018 baskisi gegerli, revizyon calismasi
suruyor

2022'de teyit edilmis, revizyon icin goérev
grubu var

Dogrulanan glincel sliriim 2019 tarihli
(AC:2021)

7 Ocak 2025'te yururltge girdi, 8 Ocak
2026'dan itibaren uygulanmaya basladi. Bazi
hikUmler sonraki tarihlerde kademeli devreye
girer ve eski Tuzlk (AB) 305/2011 gegis
slrecinde paralel uygulanir

18 Temmuz 2024'te ylrirlige girdi. ilk calisma
plani 16 Nisan 2025'te yayimlandi

B6lUm 8'e bakin

Bolim 7'ye bakin

B6lUm 3'e bakin

Yeni bir revizyon icin CEN ve I1SO katalogu kontrol edilmelidir

Cevresel strdurulebilirlik gereklilikleri tGrin ailesi bazinda belirlenecektir.
Tuzlk cevresel 6zelliklerin beyani icin mevcut EPD standartlariyla uyumlu
bir yaklasim 6ngorir ve dijital Griin pasaportu igin Komisyona yetki verir.
Kesin tarihler ve Grun ailesi gereklilikleri resmi kaynaktan kontrol
edilmelidir

Uriin grubu bazinda ekotasarim gereklilikleri ve dijital Giriin pasaportu
(DPP) kurallari delege edilen diizenlemelerle belirlenir. Tekstil ve celik
gibi Gran gruplari igin hazirlik calismasi baslamistir. Yasam déngusu



2024/1781 temelli gostergeler (karbon ve cevresel ayak izi gibi) trtin grubu
dizenlemelerinde kullanilabilir

AB Cevresel Komisyonun 2021 tarihli Tavsiyesi (AB) Coklu etki yaklasimi, islevsel birim, sistem siniri, veri kalitesi ve tahsis
Ayak izi (PEF) 2021/2279 Urin ve kuruluslarin yasam gibi unsurlari tanimlar. EN 15804+A2 etki gostergelerini bu ydontemle
donglsu gevresel performansini lgmek ve uyumlulastirmistir
iletmek icin Cevresel Ayak izi yéntemlerini
onerir
Yesil gecis igin 27 Eylul 2026'dan itibaren uygulaniyor Genel gevre iddialarini (gevre dostu gibi), dengelemeye dayali karbon
tuketicilerin nétr iddialarini ve sertifikasyon sistemine dayanmayan kendi olusturulan
guglendirilmesi strdarulebilirlik etiketlerini kisitlar. EPD bir iddia etiketi degil,
Yonergesi (AB) dogrulanmis bir beyandir. Uriin karbon ayak izi sonuglari iletilirken dogru
2024/825 ve kanitlanabilir ifade sarttir
AB Bina Yeni binalar icin yasam dongusu kuresel Bu tarihler resmi metinden kontrol edilmelidir. Bina dizeyi hesapta Uriin
Performansi Isinma potansiyelinin hesaplanmasi 2028'den EPD'leri girdi olarak kullanihr
Yonergesi (1.000 m? Gzeri binalar) ve 2030'dan (tim yeni
(EPBD) (AB) binalar) itibaren 6ngéralar
2024/1275

Turkiye acisindan not: Turkiye'deki ihracatcilar icin AB pazarinda EPD ve Urun karbon ayak izi talebi artmaktadir.
Sinir 6tesi karbon dizenleme mekanizmasi (SKDM) ve dijital Griin pasaportu ayri konulardir, bu materyalde yalnizca
EPD ile iliskisi acisindan anilmistir. Uygulama takvimleri degisebilir, resmi kaynaktan kontrol edilmelidir.

Alistirmalar (cevaplariyla)

Alistirma 1: Hata avcisi

Asagidaki yedi ifadede hata bulun. Cevaplar tabloda verilmistir.

ifade Neden sorun Dogrusu

1. YDD yalnizca karbon hesabidir iklim degisikligi bir etki kategorisidir = YDD coklu etki kategorisini degerlendirebilir

2. Uriin karbon ayak izi ile YDD es PCF yalnizca iklim degisikligine PCF, YDD yaklasiminin karbon odagindaki daha dar
anlamhdir odaklanir uygulamasidir

3. iki GriinGi 1 kg (izerinden karsilastirmak  islev farkli miktarlarda karsilanabilir  islevsel birim kullaniimalidir
yeterlidir

4. EPD gevre dostu urin sertifikasidir EPD bir beyandir, Gstlinlik kaniti EPD belirli kurallara gére hazirlanmis bagimsiz
degildir dogrulanmis cevresel beyandir
5. PCR bir ISO standardidir PCR urln kategorisine 6zgl ISO 14025 genel gergeveyi, PCR Urln kategorisi igin
kurallardir somut kurallari verir
6. D moduli geri donlsim kredisidir D ayri bir metodolojik moduldar Sistem siniri 6tesi ylUk ve faydalar ayr raporlanir
7. iki Griiniin EPD'si varsa toplamlar Moddller, sinirlar, birim ve Karsilastirmadan once B6lum 12 kontrol listesi uygulanir
dogrudan karsilastirilir senaryolar farkli olabilir

Alistirma 2: islevsel birim hesabi

Malzeme C igin A = 0,035 W/m-K ve yogunluk 25 kg/m?3 varsayilsin. R = 3,0 m?:K/W igin kalinhigi ve 1 m? ylizeyin k{tlesini
bulun.

Cevap: d = 3,0 x 0,035 = 0,105 m (105 mm). Kutle = 0,105 x 25 = 2,625 kg/m2. Bu deder Malzeme A (2,7 kg) ve B (2,4
kg) degerleri arasinda kalir ve yalnizca kilogram bazinda kiyaslama yapilamayacagini gdsterir.

Alistirma 3: Tahsis duyarliligi

Bolim 5'teki iki Grlnll proseste Urin B'nin fiyati 3 yerine 1 birim/kg olsaydi ekonomik esash pay nasil degisirdi?

Cevap: Gelirler 600 ve 400 olur, toplam 1.000. Pay A icin %60 (60 MWh), B icin %40 (40 MWh) olur ve kltle esash
sonugcla aynidir. Tahsis sonucu, secilen iliskiye ve veriye baglidir. Bu nedenle yontem ve varsayim raporlanir.

Alistirma 4: EPD karsilastirma kontroli



Bir EPD yalnizca A1-A3 modiillerini, digeri A1-C4 ve D moddllerini beyan ediyor. iki EPD'nin riin asamasi sonuclarini
karsilastirabilir miyiz?

Cevap: Toplamlari dogrudan yan yana koymak dogru degildir. Kapsamlar farklidir. Ancak iki EPD'nin de A1-A3 sonuclari
ayri ayri verildigi igin, islev, PCR, metodoloji, veri ve birim uyumluysa yalnizca A1-A3 situnlari kendi aralarinda
karsilastirilabilir. Kullanim ve yasam sonu farkliliklari Griintin toplam performansini degistirebilecedinden, karar icin tek
basina A1-A3 karsilastirmasi yetersizdir.

Ozet

e Yasam dongusu yaklasimi yalnizca fabrika kapisina bakmaz. Hammaddeden kullanim ve yasam sonuna kadar
onemli asamalar géranar kilar.

e Sistem siniri ve islevsel birim sonucu yorumlamanin temelidir. Ayni tGrin adi ayni kapsam ya da ayni islev anlamina
gelmez.

e YDD dort asamali ve iteratiftir: amacg ve kapsam, LCI, LCIA, yorumlama. LCI girdi ve giktilarin envanterini kurar, LCIA
bu akislari potansiyel etki kategorileriyle iliskilendirir.

e Veri kalitesi (zaman, cografya, teknoloji) ve tahsis yontemi sonucu etkiler. Tahsiste 6nce kacinilir, sonra fiziksel iliski,
en son ekonomik iliski.

e YDD kritik etki noktalarini bulur ve yik kaydirma riskini gortndr kilar.

o UrGin karbon ayak izi (ISO 14067) YDD ile ayni sey degildir. Yalnizca iklim degisikligine odaklanir, kismi Griin karbon
ayak izi de olabilir ve kurumsal sera gazi envanterinden ayridir.

e EPD cevre dostu urln sertifikasi degildir. Belirli kurallar altinda hazirlanmis, bagimsiz dogrulanmis cevresel
beyandir. ISO 14025'in guncel baskisi Haziran 2026'da yayimlanan 1SO 14025:2026'dir.

e PCR ayni Urlin kategorisinde birim, sinir, veri ve raporlama kurallarini tutarl hale getirir. Ana PCR'a c-PCR
eklenebilir.

e EN 15804 modulleri (A1-A3, A4-A5, B, C, D) yapi Grlnleri icindir. D modUli geri donlisim kredisi degildir ve beyan
edilmeyen modul etkisiz demek degildir.

« ki EPD yalnizca EPD olduklari icin karsilastirilmaz. islev, PCR, sinir, veri, metodoloji ve senaryolar birlikte okunur.

e EPD genellikle 5 yil gegerlidir. Tarih ve PCR gecerliligi kontrol edilir.

Bilgi kontrolu (cevaplarniyla)

1. YDD yalnizca karbon hesabi midir? Cevap: Hayir. iklim degisikligi bir etki kategorisidir. YDD amaca ve yénteme
bagli olarak asitlesme, 6trofikasyon, su ve kaynak kullanimi gibi baska kategorileri de degerlendirebilir.

2. Kapidan kapiya, besikten kapiya ve besikten mezara yaklasimlarinin farki nedir? Cevap: Kapidan kapiya
belirli bir tesis ya da prosesi, besikten kapiya hammaddeden fabrika kapisina kadar olan asamalari, besikten mezara ise
bunlara ek olarak kullanim ve yasam sonunu kapsar.

3. islevsel birim neden gereklidir? Cevap: Karsilastirmanin Griiniin yerine getirdigi islev (izerinden ve ortak referansla
yapilmasini saglar. 1 kg ile 1 kg karsilastirmasi, Griinler ayni islevi farkli miktarda karsiliyorsa yanilticidir. Ornekte R = 3,0
m2-K/W icin malzeme A 2,7 kg/m?, malzeme B 2,4 kg/m? gerektirir.

4. LCl ile LCIA arasindaki fark nedir? Cevap: LCl girdi ve giktilarin envanterini kurar. LCIA bu akislari karakterizasyon
yontemleriyle potansiyel cevresel etki kategorileriyle iliskilendirir.

5. 1SO 14044 tahsis icin hangi sirayi izler? Cevap: Once tahsisten kacinma (bdélme ya da sistemi genisletme), sonra
fiziksel iliskilere gore bollstlirme, en son diger iliskiler (ekonomik deder gibi). Yontem gerekgelendirilir.

6. Yuk kaydirma nedir, bir ornek verin. Cevap: Bir etkiyi ya da asamay! iyilestirirken baska bir etkinin ya da asamanin
kotilesmesidir. Ornegin iklim etkisini azaltan bir ¢6zimun su kullanimini artirmasi.

7. Uriin karbon ayak izi ile kurumsal karbon ayak izi arasindaki fark nedir? Cevap: Uriin karbon ayak izi (ISO
14067) belirli bir Grin sisteminin yasam déngusu boyunca iklim etkisini, kurumsal envanter (ISO 14064-1) bir kurulusun
raporlama donemindeki ve sinirlarindaki emisyonlarini ele alir.

8. EPD cevre dostu liriin sertifikasi midir? Dogrulama neyi onaylar? Cevap: Hayir. EPD belirli kurallar altinda
hazirlanmis bir beyandir. Dogrulama beyanin program, PCR ve metodoloji gerekliliklerine uygunlugunu kontrol eder.
Uriiniin rakiplerinden daha iyi oldugunu onaylamaz.

9. Program operatorii, bagimsiz dogrulayici ve PCR'in rolleri nelerdir? Cevap: Program operatéri programin
kurallarini, kayit ve yayinini yonetir. Bagimsiz dogrulayici beyani kontrol eder. PCR Urln kategorisi icin ortak metodolojik
kurallar verir.



10. EN 15804'te D modiilii nedir ve hangi yanlis anlama sik goriulir? Cevap: D sistem siniri 6tesindeki yeniden
kullanim, geri kazanim ve geri donlisim potansiyeline iliskin ylik ve faydalarin ayri raporlandidi moduldir. Basit bir geri
donisim kredisi degildir ve diger modullere eklenmez. Benzer bicimde, bir modilin beyan edilmemesi o asamada etki

olmadigi anlamina gelmez.

Anahtar kavramlar sozliugu (TR - EN)

Turkce English

yasam dongisu degerlendirmesi (YDD)
yasam doéngusu envanteri (LCI)

yasam dongisu etki degerlendirmesi (LCIA)
yorumlama

sistem siniri

kapidan kapiya

besikten kapiya

besikten mezara

islevsel birim

referans akis

beyan birimi

birincil veri / ikincil veri

tahsis

karakterizasyon

kritik etki noktasi

ylUk kaydirma

Urdn karbon ayak izi

kismi Urtn karbon ayak izi

karbondioksit esdegeri (COze)

cevresel Urun beyani (EPD)

Urlin kategori kurallari (PCR)

tamamlayici Grln kategori kurallar (c-PCR)
program operatori

bagimsiz dogrulama

elestirel gézden gegirme

dijital GrGin pasaportu

sinir 6tesi karbon diizenleme mekanizmasi (SKDM)

cevresel ayak izi

Kaynaklar ve guncellik notu

life cycle assessment (LCA)

life cycle inventory (LCI)

life cycle impact assessment (LCIA)
interpretation

system boundary

gate-to-gate

cradle-to-gate

cradle-to-grave

functional unit

reference flow

declared unit

primary data / secondary data

allocation

characterization

hotspot

burden shifting

product carbon footprint (PCF, CFP)
partial carbon footprint of a product (partial CFP)
carbon dioxide equivalent (COze)
Environmental Product Declaration (EPD)
product category rules (PCR)
complementary product category rules (c-PCR)
programme operator

independent verification

critical review
Digital Product Passport (DPP)
Carbon Border Adjustment Mechanism (CBAM)

Environmental Footprint (EF)

e |ISO 14040:2006, Environmental management — Life cycle assessment — Principles and framework, Amd 1:2020.
ISO sayfasina gore 17 Haziran 2022'de teyit edilmistir. https://www.iso.org/standard/37456.html

e ISO 14044:2006, Environmental management — Life cycle assessment — Requirements and guidelines, Amd
1:2017 ve Amd 2:2020. 17 Haziran 2022'de teyit edilmistir.

e ISO 14067:2018, Greenhouse gases — Carbon footprint of products — Requirements and guidelines for
quantification. 2024'te teyit edilmistir, revizyon calismasi sirmektedir (ISO/WD 14067.2). https://www.iso.org/standa

rd/71206.html

e |ISO 14025:2026, Environmental statements and programmes for products — Environmental product declarations
(EPDs), Edition 2, Haziran 2026. ISO 14025:2006 (Environmental labels and declarations — Type Ill environmental
declarations — Principles and procedures) 24 Haziran 2026'da geri gekilmistir. https://www.iso.org/standard/87610.h

tml

e ISO/TS 14027:2017, Environmental labels and declarations — Development of product category rules.


https://www.iso.org/standard/37456.html
https://www.iso.org/standard/71206.html
https://www.iso.org/standard/87610.html

ISO 21930:2017, Sustainability in buildings and civil engineering works — Core rules for environmental product
declarations of construction products and services. https://www.iso.org/standard/61694.html

EN 15804:2012+A2:2019 (AC:2021), Sustainability of construction works — Environmental product declarations —
Core rules for the product category of construction products, CEN/TC 350.

EN 16783, Thermal insulation products — Product category rules (PCR) for factory-made and in-situ formed products
for preparing environmental product declarations, CEN/TC 88.

EPD International AB, General Programme Instructions for the International EPD System, stirim 5.0.1 (27 Subat
2025). https://www.environdec.com

International EPD System, PCR 2019:14 Construction products (EN 15804+A2), strium 2.0.1 (2030-04-07'ye kadar
gecerli) ve 2019:14-c-PCR-005 Thermal insulation products (EN 16783) (2030-04-07'ye kadar gecerli). https://www.e
nvirondec.com/pcr-library

Institut Bauen und Umwelt e.V. (IBU), EPD programi. https://ibu-epd.com

EPD Turkiye. https://epdturkey.org

Avrupa Komisyonu, Tavsiye (AB) 2021/2279, Cevresel Ayak Izi yéntemlerinin kullanimi hakkinda.

Avrupa Parlamentosu ve Konsey, Tuzlk (AB) 2024/3110, yapi urtinlerinin pazarlanmasina iliskin uyumlastiriimis
kurallar, 27 Kasim 2024.

Avrupa Parlamentosu ve Konsey, Tlzik (AB) 2024/1781, slrddrtlebilir Griinler icin ekotasarim ¢ercevesi (ESPR).
Avrupa Parlamentosu ve Konsey, Yonerge (AB) 2024/825, tuketicilerin yesil gecis icin gticlendirilmesi.

Avrupa Parlamentosu ve Konsey, Yonerge (AB) 2024/1275, binalarin enerji performansi.

SATSO-SUBU Egitim Programi, Ders 9 amac ve icerik tanimi.

Giuncellik notu: Bilgiler Eylil 2026 itibariyla glinceldir. Standart strimleri, PCR gecerlilik tarihleri ve AB dlizenlemelerinin
uygulama takvimleri degisebilir. Gercek bir EPD ya da Urlin karbon ayak izi calismasinda ISO, CEN, program operatori ve
AB Resmi Gazete kaynaklari yeniden kontrol edilmelidir. Bu materyaldeki sayisal 6rnekler egitim varsayimidir ve gercek
Grln verisi degildir.
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ENGLISH VERSION

LESSON 9: Life Cycle Analysis, Product Carbon Footprint
and EPD

Ders 9: Yasam Dénglisti Analizi, Uriin Karbon Ayak izi ve EPD

Program: Sanayide Sirdurilebilirlik, iklim Degisikligi ve Karbon Ayak izi Egitimi (Sustainability, Climate Change and
Carbon Footprint Training in Industry)

Profile Description

Target University students and technical and administrative staff of industrial organizations

audience

Scope of Life cycle assessment (LCA), product carbon footprint (ISO 14067), Environmental Product Declaration (EPD, ISO 14025),
this product category rules (PCR), EN 15804 modules for construction products, and comparability of EPDs

material

Main Thermal insulation board (no real brand or real environmental result is given, numerical examples are training assumptions)
example

Related Lesson 15 (calculation with activity data and emission factors), Lesson 17 (transport, raw materials and waste), Lesson 18
lessons (1ISO 14064-1 report and verification)

Currency of = September 2026
information

Learning outcomes

After completing this material, the participant can:

e Explain why the life cycle approach does not stop at the factory gate.

e Distinguish gate-to-gate, cradle-to-gate and cradle-to-grave system boundaries.

e Describe the four LCA phases under ISO 14040 and ISO 14044 and the iterative nature of the phases.

e Define the functional unit and show why a comparison based on mass alone can mislead.

e Explain the difference between life cycle inventory (LCI) and life cycle impact assessment (LCIA), primary and
secondary data, data quality and allocation decisions.

e Interpret the concepts of hotspot and burden shifting.

e Distinguish the product carbon footprint (ISO 14067), the partial carbon footprint and the corporate GHG inventory.

e Explain the roles of EPD, PCR, c-PCR, programme operator and independent verification, and state that an EPD is
not an eco-friendly product certificate.

e Read the EN 15804 modules (A1-A3, A4-A5, B, C and D).

e List the conditions to check before comparing two EPDs.

o Build the relationship between LCA, product carbon footprint and EPD in a single map.

1. Why is product environmental performance considered over the life cycle?

When evaluating the environmental performance of a product, looking only at the factory stack, the electricity bill or the
waste from the production line is not enough. Before the product reaches the factory, raw materials have been extracted,
processed and transported. After it leaves the factory, the product is transported, used and maintained, and finally enters
an end-of-life process such as reuse, recycling, energy recovery or disposal. The life cycle approach makes it possible
to see that these stages are not disconnected from each other.

This material uses a construction product, the thermal insulation board, as the main example. The energy
consumption of the board at the production plant is important, but it does not give the whole environmental picture by
itself.

Life cycle stage What happens in the thermal insulation board example

Raw materials Extraction and production of raw materials

Transport Delivery of raw materials to the plant and of the product to the construction site



Production Manufacturing at the plant, energy and water use, production losses
Installation and use Installation on site, the insulation function performed during use, maintenance

End of life Demolition, reuse, recycling, energy recovery or disposal

The aim is not always to calculate every stage in the same detail. The real aim is to define clearly which life cycle stages
are included in the assessment and to avoid a narrow view that hides important impacts. This view also helps to ask
whether an improvement merely moves the impacts to another supplier, another stage or the end of life.

2. System boundary: How far do we look?

The system boundary determines which processes and life cycle stages are inside the calculation and which are
outside. When different system boundaries are chosen for the same product, it is normal for the results to differ.

Approach Coverage Thermal insulation board example

Gate-to- A specific plant or process Only the inputs and outputs of the production line

gate

Cradle-to- From extraction of raw materials to the product leaving  Raw materials, raw material transport and manufacturing
gate the factory gate

Cradle-to- Raw materials, production and transport, plus use and The whole chain from delivery of the board to site through to
grave end of life demolition and disposal

More important than memorizing these terms is this point: the boundary is a methodological decision. If one study
covers only the production stage and another also covers use and end of life, placing the two numbers side by side and
interpreting them directly can be misleading. Similarly, a solution with a higher impact in the production stage may
perform differently in the use stage.

A good LCA study defines its boundary transparently and explains why that boundary was chosen. The reader can then
look not only at the result but also at which system the result belongs to.

3. What is life cycle assessment and how do the four phases work?

Life cycle assessment (LCA) is a framework that systematically evaluates the inputs, outputs and potential
environmental impacts of a product system over its life cycle.

Attention: LCA is not only a carbon calculation. Climate change is one impact category. Depending on its goal and
method, an LCA study can also evaluate other impact categories such as acidification, eutrophication, water use and
resource use.

Under ISO 14040 (principles and framework) and ISO 14044 (requirements and guidelines), LCA consists of four phases.

Phase What is done

1. Goal and scope What will be assessed, why and within which boundaries is determined. The functional unit and the system
definition boundary are chosen here.

2. Life cycle inventory Data on material, energy, water, emission and waste flows related to the product system are collected and
(LCI) modelled.

3. Life cycle impact Inventory flows are linked to potential environmental impact categories using suitable characterization
assessment (LCIA) methods.

4. Interpretation What the results say, where the significant contributions are, data gaps, assumptions and the influence of

methodological choices on the result are evaluated.

The purpose of interpretation is not to present a single number as an absolute truth. It also asks under which conditions
the results are valid and what uncertainties and limitations mean for the decision.

These four phases do not work like a one-way production line. As the study progresses, a new data gap may be found, the
system boundary may become clearer or the goal and scope may need to be reviewed. LCA is therefore an iterative
process, meaning it returns to earlier phases when necessary.



Current status (September 2026): ISO 14040 and ISO 14044. According to the ISO pages, ISO 14040:2006
(Amd 1:2020) and ISO 14044:2006 (Amd 1:2017 and Amd 2:2020) are published editions confirmed on 17 June 2022
and remain valid. A task group for revising the two standards is listed under ISO/TC 207/SC 5. No new edition was
seen in this check. The revision timeline should be followed on the ISO page.

If an LCA study contains a comparative assertion to be disclosed to the public, ISO 14044 requires an independent
critical review. The same standard also requires that weighting (combining different impact results into a single score)
is not used in comparative studies to be disclosed to the public.

4. Goal, scope and functional unit: What are we comparing?

The functional unit is the quantified performance of a product system used as a reference unit in comparisons (ISO
14040). The functional unit is not just a number used to divide results. It is the modelling reference that determines which
data flows correspond to how much product service. The amount of product needed to fulfil this function is called the
reference flow.

Comparing two products at one kilogram each leads to a wrong result if they fulfil the same function in different amounts.
Depending on the goal of the study, service life and conditions of use also become part of the functional unit.

4.1 Numerical example with a thermal insulation board

The values below are training assumptions. They are not real product data. In a real study, thermal conductivity and
density are taken from the declaration of performance of the product.

Functional unit: insulation with a thermal resistance R = 3.0 m2-K/W on 1 m? of wall surface. The thickness is found with d
= R x A (A is thermal conductivity).

Value Material A Material B

Thermal conductivity A (W/m-K) 0.030 0.040

Thickness d = 3.0 m2-K/W x A 3.0 x 0.030 = 0.090 m (90 mm) 3.0 x 0.040 = 0.120 m (120 mm)
Density p (kg/m3, assumption) 30 20

Mass = d x p (for 1 m?) 0.090 x 30 = 2.7 kg 0.120 x 20 = 2.4 kg

Area covered by 1 kg of material at R = 3.0 1+27=0.370m?2 1+24=0.417m?

For the same function, the two solutions differ in mass, thickness and the service provided per kg. A 1 kg versus 1 kg
comparison therefore does not reflect the function the products provide. The correct reference is the solution that
provides R = 3.0 m?:K/W on 1 m? of surface. An impact result per kilogram can be carried to 1 functional unit only by
multiplying with this reference.

4.2 Functional unit in different products

The same type of functional unit is not used in every study.

Product Possible reference

Intermediate products such as 1 tonne of product (declared unit)

cement

Concrete A specific strength and service condition

Packaging The function of protecting a specific amount of product for a specific time and under specific
conditions

Thermal insulation board A specific thermal performance for a specific area, and service life when needed

Common mistakes:

e Comparing products only by mass or number of pieces.

o Comparing two technically correct results in the wrong way for a decision because the functional unit was
chosen wrongly.

e Confusing the functional unit with the declared unit (see Section 11).




5. LCI: Collecting data, questioning its quality and allocating

The life cycle inventory phase builds the data backbone of the product system. For the thermal insulation board, it
collects or models with suitable datasets which raw materials are used and in what amounts, electricity and fuel
consumption, water use, production losses, transport, waste and related emission flows. The inventory is not just a large
data table. The source and quality of the data must also be assessed.

5.1 Primary and secondary data

Data

Example Note
type
Primary The organization's own meters, production records, process measurements, Study-specific data
data product or process information received directly from a supplier
Secondary Life cycle databases, sector averages, literature Does not mean bad data. What matters is
data how well the data represents the study

5.2 Data quality

ISO 14044 addresses data quality through attributes such as time-related, geographical and technology coverage,
precision, completeness, representativeness, consistency, reproducibility, data sources and uncertainty. In practice the
three most frequently asked matches are time, geography and technology. A dataset built ten years ago in another
country for a different production technology may represent a current local process poorly. Data gaps and assumptions
should be recorded transparently.

5.3 Allocation

When a single process produces more than one product, how the shared energy, material or emission burdens are
assigned to each product affects the result. This assignment is called allocation. ISO 14044 requires the following order:

1. Avoid allocation where possible. Divide the process into sub-processes or expand the product system.

2. If it cannot be avoided, partition the inputs and outputs between products according to underlying physical
relationships (such as mass or energy content).

3. If a physical relationship cannot be established, use other relationships (for example economic value).

The chosen method must be justified and applied consistently.
Industrial mini example: a process with two products

A process uses 100 MWh of energy per year and produces two products (training assumption). Product A: 600 kg, unit
price 1 unit/kg. Product B: 400 kg, unit price 3 units/kg.

Method Product A Product B

Mass-based share 600 + (600 + 400) = 60%, i.e. 60 MWh 400 = 1,000 = 40%, i.e. 40 MWh
Mass-based energy burden 60 MWh + 600 kg = 0.100 MWh/kg 40 MWh =+ 400 kg = 0.100 MWh/kg
Revenue (mass x price) 600 x 1 = 600 400 x 3 = 1,200

Economic share 600 + 1,800 = 33.3%, i.e. 33.3 MWh 1,200 + 1,800 = 66.7%, i.e. 66.7 MWh
Economic-based energy burden 33.3 MWh + 600 kg = 0.056 MWh/kg 66.7 MWh + 400 kg = 0.167 MWh/kg

With the same data, the two methods give very different results per product. An LCA result is therefore the result not only
of the data measured but also of how that data is linked to the product system. The allocation choice should be explained
in the report and, where possible, shown with a sensitivity analysis.

6. LCIA: Impact categories, hotspots and burden shifting

The inventory tells which inputs and outputs are in the system. Impact assessment makes sense of these flows in terms
of potential environmental impacts. According to ISO 14044, the mandatory elements of impact assessment are the
selection of impact categories, the assignment of inventory results to categories (classification) and the calculation of
category indicator results (characterization). Normalization, grouping and weighting are optional.

Impact category Inventory flow example
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LClirndee cndinye VIreennuuse yases sucil as L2, L4, N2v

Acidification Some air emissions
Eutrophication Some nutrient releases
Water and resource use Water withdrawal, raw material consumption

Which categories are assessed is determined by the goal and method of the study and by the relevant rules.
6.1 Hotspots

The environmental impact of a product is not evenly distributed over every stage of the life cycle. The largest contribution
may arise in raw material production, energy use, transport, use or end of life. The input with the largest mass or the
most expensive material does not have to be the largest environmental contributor. LCA makes this intuitive error visible.

6.2 Burden shifting

Burden shifting is when improving one impact or stage increases the burden in another impact category, another life
cycle stage or another supply chain. Examples:

e A solution may reduce the climate change impact while increasing water use.
o A lighter package may make transport easier while changing the risk of product loss.
e A recycling process may require additional energy or chemicals.

These examples do not mean that a given solution is bad. The message is that, while improving one indicator, we must
check that we have not unintentionally worsened another impact or stage. The multi-impact perspective of LCA is
valuable for this reason.

7. Product carbon footprint: The climate change focus of LCA

The product carbon footprint (PCF, CFP) evaluates the greenhouse gas emissions and removals related to the life
cycle of a product from the perspective of the climate change impact category, in COze. ISO 14067:2018 gives
requirements and guidelines for this calculation and reporting, consistently with the LCA approach of ISO 14040 and ISO
14044.

The critical difference is this. A comprehensive LCA can evaluate more than one impact category. The product carbon
footprint under ISO 14067 focuses only on the climate change category. The product carbon footprint is a narrower
application of life cycle thinking with a carbon focus.

ISO 14067 also covers partial carbon footprint of a product (partial CFP) studies. In such a study, not the whole
cradle-to-grave chain but a defined part is examined. In such a study the life cycle stages that are included must be
stated clearly.

Attention: ISO 14067 does not regulate the communication of results (labels, declaration formats).
According to the ISO page, the standard excludes carbon offsetting and communication of results. There are separate
standards such as ISO 14026 for communicating footprint information.

7.1 Product carbon footprint and corporate carbon footprint

Criterion Product carbon footprint (1ISO 14067) Corporate GHG inventory (1ISO 14064-1)

What is calculated A specific product system The emissions of an organization

Boundary Defined life cycle boundary (product chain) Reporting period, organizational and reporting boundaries
Unit CO:ze per functional or declared unit Total CO:ze for the reporting period

Perspective Life cycle of the product Activities of the organization

The emission of a single furnace or production process is a narrower piece of data than either. Data in the corporate
inventory and in the product footprint can feed each other, but one does not replace the other.

Greenhouse gases are mostly expressed in results with the common unit carbon dioxide equivalent (COze). Activity data,
emission factors and corporate calculation methodology are the subject of later lessons (Lesson 15).



Current status (September 2026): I1ISO 14067. ISO 14067:2018 is the valid edition and was confirmed in 2024.
On the ISO page the standard is flagged as to be revised (14 October 2024) and a successor document, ISO/WD
14067.2, is under development. The 2018 edition remains valid until a new edition is published.

8. What is an EPD and what is it not? The ISO 14025 framework

An Environmental Product Declaration (EPD) is a communication tool that presents information on the
environmental performance of a product in a standardized way under specific programme and category rules. The most
important word is declaration. An EPD is not an award, a green badge or a superiority certificate saying the product is
automatically eco-friendly.

ISO 14025 defines principles, requirements and guidance for EPD programmes and the declarations within them, and
foresees the use of the ISO 14040 and ISO 14044 life cycle approach in developing EPDs.

Current status (September 2026): I1ISO 14025:2026. The second edition of ISO 14025 was published in June
2026 (ISO 14025:2026, Environmental statements and programmes for products — Environmental product
declarations (EPDs)). The first edition of 2006 was withdrawn on 24 June 2026. In the new edition the title no longer
carries the term Type Il environmental declarations. According to the International EPD System, the new edition
defines an EPD as an independently verified, LCA-based environmental statement, places self-declared environmental
claims (ISO 14021) and ecolabels (ISO 14024) outside the scope of EPDs, and puts more emphasis on independence,
impartiality and conflict-of-interest management of programmes. Many EPDs and programme documents published
today still refer to ISO 14025:2006. These documents are used during their own validity period. The transition
timetable to the new edition depends on the programme operator.

8.1 How is an EPD created and who does what?

Role Task

Programme operator Manages the general rules, registration and publication system of the EPD programme

Declaration owner Prepares the LCA study and the EPD according to the relevant PCR

(manufacturer)

Independent verifier Checks the conformity of the declaration with programme, PCR and methodology requirements. Must be a

verifier accepted by the programme operator

Programme operator Registers and publishes the declaration found conforming
(publication)

Flow: programme rules and programme operator, PCR selection, LCA and EPD preparation, independent verification,
registration and publication.

Attention: The roles of the programme operator and the independent verifier must not be confused. The operator
runs the programme. The verifier checks the individual declaration.

8.2 An EPD is not a product carbon footprint

The value of an EPD is not only in giving a single carbon number. Depending on the applicable rules, multiple
environmental performance indicators, resource use and other relevant information over the life cycle of the product can
be reported. While the product carbon footprint focuses only on the climate change category, an EPD presents a wider set
of environmental information in a standard form within the framework of the PCR and programme rules.

8.3 Reading an EPD correctly

When we see an EPD, the first question is not whether the product is green. The first question is this: according to which
rules, for which unit and system boundary, which indicators have been declared? Verification also does not confirm that a
product is environmentally better than its competitors. Verification is a check that assures the conformity of the
declaration with the relevant programme, PCR and methodology requirements.

8.4 Validity period



An EPD has a limited validity period. In the International EPD System and widely used EN 15804-based programmes, an
EPD is generally valid for 5 years from the date of publication and must be verified again at the end of that period. In
practice the end date may be earlier depending on the validity of the PCR or the programme rules. Every EPD states its
publication and expiry dates. Before use, this date and the validity of the relevant PCR should be checked.

9. EPD programmes and programme operators

EPD programmes have general programme rules compatible with ISO 14025. Which programme to choose for the same
product varies with the market, customer expectations and product group.

Programme Note

International EPD  International programme operated by EPD International AB. Its general rules are in the General Programme Instructions

System (GPI) document (current version GPI 5.0.1, 27 February 2025)

IBU (Institut Germany-based programme. Publishes its EPDs in accordance with DIN EN ISO 14025 and EN 15804

Bauen und

Umwelt e.V.)

EPD Turkiye Programme operating in Tlrkiye. By its own description it publishes EPDs compatible with ISO 14025 and EN 15804, is
operated by Slratam Sirdurilebilirlik Danismanhgr A.S. and works under a licence from the International EPD System

Other Programmes such as UL Solutions and ASTM also exist. When choosing, check which programme the target market

programmes recognizes

Attention: The name of the programme is not a measure of quality. What matters is which PCR and which
programme rules the EPD was prepared under, whether independent verification was carried out and the validity
date.

10. PCR and c-PCR: Common rules of the game in the same product category

Product category rules (PCR) define the common methodological rules for preparing an EPD for a specific product
category. They are needed because, if declarations in the same category are prepared with completely different
assumptions, system boundaries and units, they cannot be meaningfully compared even if they look alike in a standard
format.

A PCR can describe:

e The functional or declared unit to be used

e System boundaries

e Data quality and data use rules

e Which life cycle stages or modules are to be reported
e Specific scenarios

e Indicators to be reported

Details vary with the product category and the EPD programme. Principles for developing PCRs are defined in ISO/TS
14027.

10.1 A PCR is not the same as an ISO standard

ISO 14025 gives the general framework for EPD programmes and declarations. A PCR turns this general framework into
more concrete rules for a specific product category.

10.2 Main PCR and complementary PCR (c-PCR)

In some product categories a complementary PCR (c-PCR) exists in addition to the main PCR. Thermal insulation
products are a concrete example of this layered structure.

Layer Document Note

Programme International EPD System GPI General programme rules

rules 5.0.1

Main PCR PCR 2019:14 Construction Valid until 2030-04-07. Compliant with EN 15804:2012+A2:2019/AC:2021. Version
products (EN 15804+A2), 1.3.4 ended on 20 June 2025

version 2.0.1



Complementary 2019:14-c-PCR-005 Thermal In addition to the main PCR, for thermal insulation products. Registered and valid until
PCR insulation products (EN 16783) 2030-04-07. The current version number should be checked in the programme library

Attention: A PCR supports comparability, but by itself it does not mean that two EPDs are definitely directly
comparable (Section 12).

11. EPD life cycle modules: The EN 15804 construction product example

The basic standard for preparing EPDs of construction products is EN 15804 (Sustainability of construction works,
environmental product declarations, core rules for the product category of construction products). The EN 15804
approach uses a modular structure running from Al to D.

Attention: This module system is not automatically applied to all EPDs in all sectors. It is used here as a familiar
example for construction products.

Al Product stage Raw material supply and upstream processes (including processing of secondary material input)
A2 Product stage Transport of raw materials to the place of production

A3 Product stage Manufacture of the product and all related upstream processes

A4 Construction Transport of the product to the construction site

process stage

A5 Construction Construction and installation processes
process stage

B1-B7 Use stage B1 use, B2 maintenance, B3 repair, B4 replacement, B5 refurbishment, B6 operational energy use, B7
operational water use (those relevant to the product)

C1 End-of-life stage Deconstruction or demolition

C2 End-of-life stage Transport to waste processing

C3 End-of-life stage Waste processing for reuse, recovery and recycling

c4 End-of-life stage Final disposal

D Beyond the system Separate reporting of loads and benefits related to the potential for reuse, recovery or recycling
boundary

A1-A3 are reported together as the product stage and are often given as a single total.

Attention: Module D is not a recycling credit. D is a separate methodological module and shows the loads and
benefits outside the system boundary separately, according to specific rules. It is modelled according to the relevant
PCR and is not added to the total of the other modules.

The benefit of the modular approach is that it makes visible what is reported in which part of the life cycle. One can look
not only at a total number but also at whether the impact arises in the product stage, on site, in use or at end of life. A
module not being declared does not mean there is no environmental impact in that stage. The declaration
scope and the PCR must also be read.

Current status (September 2026): EN 15804 and ISO 21930. In this check, EN 15804:2012+A2:2019 (with the
AC:2021 corrigendum) was seen as the valid version. The A2 version aligned the impact indicators with the EU
Environmental Footprint (EF) approach and split climate change into fossil, biogenic and land use change items.
Whether a new revision has been published should be checked in the CEN catalogue. The current version of the
standard and of programme PCRs should be used. Its international counterpart ISO 21930:2017 (core rules for EPDs
of construction products) was confirmed in 2023 according to the ISO page and is under systematic review.

12. What should we check before comparing two EPDs?



The existence of EPDs for two products does not mean the two declarations can automatically be compared directly.
Comparability comes not from the title of the document but from methodological consistency.

Check Question

1. Function Do the products fulfil the same or an equivalent function?

2. PCR and methodology Are the PCR and methodology versions used compatible?

3. System boundary and modules Do the reported life cycle modules represent the same scope?

4. Data Are data quality, data period, geographical and technological representativeness similar?
5. Scenarios Are the use and end-of-life scenarios consistent?

6. Unit Do the units really express the same thing?

If one EPD reports only certain modules such as A1-A3 while another covers a wider scope, placing the totals side by side
is not correct. If use or end-of-life scenarios differ, results differ especially in those stages.

The unit issue. For some products the functional unit is used because the full function can be defined in the life cycle
context. For some intermediate or construction products, a declared unit expressing a certain mass, volume, area or
product quantity is seen. Even when the unit looks the same, a comparison may still be problematic if the functions of the
products differ.

Attention: The building-level principle for construction products. According to the EN 15804 approach, EPDs
of construction products are not a tool for ranking products on their own. The products should be assessed at building
level, considering their use in the building and the whole life cycle of the building. The standard itself should be read
for the exact text of this principle.

Reading an EPD is not just looking for the smallest number. It is understanding which unit, which boundary and scenario,
and which PCR and data conditions the number belongs to.

13. LCA, product carbon footprint and EPD: Three concepts in one map

Concept Scope Basis Output
LCA The widest framework. Inputs, outputs and more than one ISO 14040, ISO 14044 Life cycle results for the
potential environmental impact selected impact
categories
Product Keeps the LCA approach and focuses only on the climate 1ISO 14067 CO:ze result per product
carbon change category. May also be a partial product carbon
footprint footprint
(PCF)
EPD Opens LCA results to communication in a standard ISO 14025, PCR, programme rules = An independently
declaration form under a specific PCR and programme rules (EN 15804 for construction verified, published
products) declaration

For an industrial organization the process works as follows:

1. The product and goal are defined. The functional or declared unit and the system boundary are determined.

2. Life cycle data are collected from the plant, suppliers and secondary sources.

3. If an LCA is being done, the relevant impact categories are assessed. If a product carbon footprint is being done, the
focus is on the climate change category.

4. If the aim is to publish an EPD, the suitable PCR and the additional requirements of the EPD programme are
followed, results are transferred to the declaration format, and verification and publication steps are completed.

The value of these tools is not only producing reports. Identifying hotspots can show improvement opportunities in
product design or supplier selection. The product carbon footprint shows in which life cycle stages the climate impact is
concentrated. The EPD offers customers and other stakeholders transparent product information under defined rules.

LCA, product carbon footprint and EPD are not synonyms. They are related tools that serve different purposes
within the same life cycle thinking. The same basic life cycle data, with suitable goals and rules, can serve internal
improvement decisions, a product carbon footprint study or EPD preparation in different ways.

14. Regulatory developments (September 2026)



Topic Status Note

ISO Published in June 2026, the 2006 edition was = See Section 8

14025:2026 withdrawn

1ISO 14067 The 2018 edition is valid, revision work is See Section 7
under way

1ISO 14040/ Confirmed in 2022, a task group exists for See Section 3

14044 revision

EN 15804+A2 The verified current version is dated 2019 The CEN and ISO catalogues should be checked for a new revision
(AC:2021)

EU Entered into force on 7 January 2025 and has ' Environmental sustainability requirements are to be set by product family.

Construction applied since 8 January 2026. Some The Regulation foresees an approach for declaring environmental

Products provisions phase in at later dates and the old | characteristics that is aligned with existing EPD standards and empowers

Regulation Regulation (EU) 305/2011 applies in parallel the Commission on the digital product passport. Exact dates and product

(EU) during a transition family requirements should be checked in the official source

2024/3110

EU Ecodesign Entered into force on 18 July 2024. The first Product-group ecodesign requirements and digital product passport (DPP)

for working plan was published on 16 April 2025  rules are set by delegated acts. Preparatory work has started for product

Sustainable groups such as textiles and steel. Life cycle based indicators (such as

Products carbon and environmental footprint) may be used in product-group rules

Regulation

(ESPR), (EU)

2024/1781

EU The Commission Recommendation (EU) Defines elements such as the multi-impact approach, functional unit,

Environmental 2021/2279 of 2021 recommends system boundary, data quality and allocation. EN 15804+A2 aligned its

Footprint (PEF) Environmental Footprint methods for impact indicators with this method

measuring and communicating the life cycle
environmental performance of products and
organizations

Directive (EU)  Applies from 27 September 2026 Restricts generic environmental claims (such as eco-friendly), carbon-
2024/825 on neutral claims based on offsetting and self-created sustainability labels not
empowering based on a certification scheme. An EPD is not a claim label but a verified
consumers for declaration. Accurate and provable wording is essential when

the green communicating product carbon footprint results

transition

EU Energy Calculation of life cycle global warming These dates should be checked in the official text. Product EPDs are used

Performance potential for new buildings is foreseen from as inputs in the building-level calculation
of Buildings 2028 (buildings over 1,000 m?) and from

Directive 2030 (all new buildings)

(EPBD) (EU)

2024/1275

Note for Turkiye: For exporters in Tlrkiye, demand for EPDs and product carbon footprints in the EU market is
increasing. The Carbon Border Adjustment Mechanism (CBAM) and the digital product passport are separate topics
and are mentioned in this material only in their relation to EPDs. Implementation timetables may change and should
be checked in the official source.

Exercises (with answers)

Exercise 1: Error hunt

Find the error in the following seven statements. Answers are given in the table.

Statement Why it is a problem Correct version
1. LCA is only a carbon calculation Climate change is one impact LCA can evaluate multiple impact categories
category
2. Product carbon footprint and LCA are PCF focuses only on climate PCF is a narrower, carbon-focused application of the LCA
synonyms change approach
3. Comparing two products at 1 kg each is = The function can be met with The functional unit must be used

enough different amounts



4. An EPD is an eco-friendly product An EPD is a declaration, not proof An EPD is an independently verified environmental

certificate of superiority declaration prepared under specific rules
5. APCR is an ISO standard A PCR is a set of rules specific to  1SO 14025 gives the general framework, a PCR gives
a product category concrete rules for a product category
6. Module D is a recycling credit D is a separate methodological Loads and benefits beyond the system boundary are
module reported separately
7. If two products have EPDs, the totals Modules, boundaries, units and The checklist in Section 12 is applied before comparison
can be compared directly scenarios may differ

Exercise 2: Functional unit calculation

Assume Material C has A = 0.035 W/m-K and a density of 25 kg/m3. Find the thickness and the mass of 1 m? of surface for
R = 3.0 m2-K/W.

Answer: d = 3.0 x 0.035 = 0.105 m (105 mm). Mass = 0.105 x 25 = 2.625 kg/m?2. This value lies between Material A
(2.7 kg) and Material B (2.4 kg) and shows that a comparison on a kilogram basis alone cannot be made.

Exercise 3: Allocation sensitivity

In the two-product process in Section 5, how would the economic share change if the price of product B were 1 unit/kg
instead of 37

Answer: The revenues become 600 and 400, a total of 1,000. The share becomes 60% (60 MWh) for A and 40% (40
MWh) for B, the same as the mass-based result. The allocation result depends on the chosen relationship and the data.
The method and assumption are therefore reported.

Exercise 4: EPD comparison check

One EPD declares only modules A1-A3, the other declares modules A1-C4 and D. Can we compare the product stage
results of the two EPDs?

Answer: Placing the totals side by side is not correct because the scopes differ. However, since both EPDs give A1-A3
results separately, the A1-A3 columns alone can be compared with each other if function, PCR, methodology, data and
unit are compatible. Because differences in use and end of life can change the total performance of the product, an A1-
A3 comparison alone is insufficient for a decision.

Summary

e The life cycle approach does not stop at the factory gate. It makes important stages visible from raw materials
through use and end of life.

e The system boundary and the functional unit are the basis for interpreting results. The same product name does not
mean the same scope or the same function.

e LCA has four iterative phases: goal and scope, LCI, LCIA, interpretation. LCI builds the inventory of inputs and
outputs, LCIA links these flows to potential impact categories.

e Data quality (time, geography, technology) and the allocation method affect the result. In allocation, avoid it first,
then use physical relationships, and economic relationships last.

e LCA finds hotspots and makes the risk of burden shifting visible.

e The product carbon footprint (ISO 14067) is not the same as LCA. It focuses only on climate change, may also be a
partial product carbon footprint, and is separate from the corporate GHG inventory.

e An EPD is not an eco-friendly product certificate. It is an independently verified environmental declaration prepared
under specific rules. The current edition of ISO 14025 is ISO 14025:2026, published in June 2026.

o A PCR makes the unit, boundary, data and reporting rules consistent within the same product category. A c-PCR can
be added to the main PCR.

e The EN 15804 modules (A1-A3, A4-A5, B, C, D) are for construction products. Module D is not a recycling credit and
an undeclared module does not mean zero impact.

e Two EPDs are not compared just because they are EPDs. Function, PCR, boundary, data, methodology and scenarios
are read together.

e An EPD is generally valid for 5 years. The date and PCR validity are checked.

Knowledge check (with answers)



1. Is LCA only a carbon calculation? Answer: No. Climate change is one impact category. Depending on goal and
method, LCA can also evaluate other categories such as acidification, eutrophication, and water and resource use.

2. What is the difference between gate-to-gate, cradle-to-gate and cradle-to-grave approaches? Answer:
Gate-to-gate covers a specific plant or process, cradle-to-gate covers the stages from raw materials to the factory gate,
and cradle-to-grave additionally covers use and end of life.

3. Why is the functional unit needed? Answer: It ensures that the comparison is made on the function the product
fulfils and with a common reference. A 1 kg versus 1 kg comparison is misleading if products meet the same function in
different amounts. In the example, for R = 3.0 m2-K/W material A needs 2.7 kg/m? and material B needs 2.4 kg/m?2.

4. What is the difference between LCI and LCIA? Answer: LCI builds the inventory of inputs and outputs. LCIA links
these flows to potential environmental impact categories using characterization methods.

5. What order does ISO 14044 follow for allocation? Answer: First avoid allocation (by division or system
expansion), then partition by physical relationships, and lastly use other relationships (such as economic value). The
method is justified.

6. What is burden shifting? Give an example. Answer: Improving one impact or stage while another impact or stage
gets worse. For example, a solution that reduces the climate impact but increases water use.

7. What is the difference between product carbon footprint and corporate carbon footprint? Answer: The
product carbon footprint (ISO 14067) addresses the climate impact of a specific product system over its life cycle. The
corporate inventory (ISO 14064-1) addresses the emissions of an organization within its reporting period and boundaries.

8. Is an EPD an eco-friendly product certificate? What does verification confirm? Answer: No. An EPD is a
declaration prepared under specific rules. Verification checks the conformity of the declaration with programme, PCR and
methodology requirements. It does not confirm that the product is better than its competitors.

9. What are the roles of the programme operator, the independent verifier and the PCR? Answer: The
programme operator manages the rules, registration and publication of the programme. The independent verifier checks
the declaration. The PCR provides common methodological rules for the product category.

10. What is module D in EN 15804 and which misunderstanding is common? Answer: D is the module where
loads and benefits related to the potential for reuse, recovery and recycling beyond the system boundary are reported
separately. It is not a simple recycling credit and is not added to the other modules. Similarly, a module not being
declared does not mean there is no impact in that stage.

Key concepts glossary (TR - EN)

Turkge English

yasam dongusu degerlendirmesi (YDD) life cycle assessment (LCA)

yasam dongusu envanteri (LCI) life cycle inventory (LCI)

yasam dongisu etki degerlendirmesi (LCIA) life cycle impact assessment (LCIA)
yorumlama interpretation

sistem siniri
kapidan kapiya
besikten kapiya
besikten mezara
islevsel birim
referans akis
beyan birimi
birincil veri / ikincil veri
tahsis
karakterizasyon
kritik etki noktasi
ylUk kaydirma

Urtn karbon ayak izi

system boundary
gate-to-gate
cradle-to-gate
cradle-to-grave
functional unit
reference flow
declared unit
primary data / secondary data
allocation
characterization
hotspot

burden shifting

product carbon footprint (PCF, CFP)



kismi Urun karbon ayak izi partial carbon footprint of a product (partial CFP)

karbondioksit esdegeri (COze) carbon dioxide equivalent (COze)

cevresel Grlin beyani (EPD) Environmental Product Declaration (EPD)

Urin kategori kurallari (PCR) product category rules (PCR)

tamamlayici Grln kategori kurallar (c-PCR) complementary product category rules (c-PCR)
program operatori programme operator

bagimsiz dogrulama independent verification

elestirel gézden gegirme critical review

dijital GrGin pasaportu Digital Product Passport (DPP)

sinir 6tesi karbon diizenleme mekanizmasi (SKDM) Carbon Border Adjustment Mechanism (CBAM)
cevresel ayak izi Environmental Footprint (EF)

Sources and currency note

ISO 14040:2006, Environmental management — Life cycle assessment — Principles and framework, Amd 1:2020.
Confirmed on 17 June 2022 according to the ISO page. https://www.iso.org/standard/37456.html

ISO 14044:2006, Environmental management — Life cycle assessment — Requirements and guidelines, Amd
1:2017 and Amd 2:2020. Confirmed on 17 June 2022.

ISO 14067:2018, Greenhouse gases — Carbon footprint of products — Requirements and guidelines for
quantification. Confirmed in 2024, revision work under way (ISO/WD 14067.2). https://www.iso.org/standard/71206.
html

ISO 14025:2026, Environmental statements and programmes for products — Environmental product declarations
(EPDs), Edition 2, June 2026. I1SO 14025:2006 (Environmental labels and declarations — Type Ill environmental
declarations — Principles and procedures) was withdrawn on 24 June 2026. https://www.iso.org/standard/87610.htm
I

ISO/TS 14027:2017, Environmental labels and declarations — Development of product category rules.

ISO 21930:2017, Sustainability in buildings and civil engineering works — Core rules for environmental product
declarations of construction products and services. https://www.iso.org/standard/61694.html

EN 15804:2012+A2:2019 (AC:2021), Sustainability of construction works — Environmental product declarations —
Core rules for the product category of construction products, CEN/TC 350.

EN 16783, Thermal insulation products — Product category rules (PCR) for factory-made and in-situ formed products
for preparing environmental product declarations, CEN/TC 88.

EPD International AB, General Programme Instructions for the International EPD System, version 5.0.1 (27 February
2025). https://www.environdec.com

International EPD System, PCR 2019:14 Construction products (EN 15804+A2), version 2.0.1 (valid until 2030-04-
07) and 2019:14-c-PCR-005 Thermal insulation products (EN 16783) (valid until 2030-04-07). https://www.environde
c.com/pcr-library

Institut Bauen und Umwelt e.V. (IBU), EPD programme. https://ibu-epd.com

EPD Turkiye. https://epdturkey.org

European Commission, Recommendation (EU) 2021/2279 on the use of the Environmental Footprint methods.
European Parliament and Council, Regulation (EU) 2024/3110 laying down harmonised rules for the marketing of
construction products, 27 November 2024.

European Parliament and Council, Regulation (EU) 2024/1781 establishing a framework for ecodesign requirements
for sustainable products (ESPR).

European Parliament and Council, Directive (EU) 2024/825 as regards empowering consumers for the green
transition.

European Parliament and Council, Directive (EU) 2024/1275 on the energy performance of buildings.

SATSO-SUBU Training Program, Lesson 9 objectives and content description.

Currency note: Information is current as of September 2026. Standard versions, PCR validity dates and implementation
timetables of EU regulations may change. In a real EPD or product carbon footprint study, ISO, CEN, programme operator
and EU Official Journal sources must be checked again. The numerical examples in this material are training assumptions
and are not real product data.
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