DERS 18: Sera Gazi Envanterinin Raporlanmasi, Kalite
Guvencesi ve Dogrulamaya Hazirhk

Lesson 18: Reporting the GHG Inventory, Quality Assurance and Verification Readiness

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 Hesaplanmis kurumsal sera gazi envanterini ISO 14064-1'e uygun rapora, kalite yonetimine, kanit dosyasina ve bagimsiz
materyalin dogrulamaya hazirliga dontstirmek. Programin bitis moduladir

kapsami

Ana 6rnek Ornek Sanayi A.S. (kurgusal kurulus). Bu derste yeni emisyon hesabi yapilmaz, Ders 15-17 sonuglari hesaplanmis envanter

kayitlar olarak kabul edilir

ilgili dersler Ders 10 (ISO 14064-1 qirisi, sinirlar, baz yil, 6nemlilik), Ders 11 (faaliyet verisi ve emisyon faktéra), Ders 13 ve 14
(kategoriler ve 6nemli dolayl emisyon secimi), Ders 15, 16 ve 17 (hesap uygulamalari)

Bilgi Eylul 2026
guncelligi

Ogrenme ciktilari

Bu materyali tamamlayan katilimci sunlari yapabilir:

e |SO 14064-1 raporunu amag, hedef kullanici, sorumluluk, siklik, yapi ve erisim agisindan planlar.
e Raporun gerekli bilgilerini sekiz grupta diizenler ve gerekli, 6nerilen ve istege bagh bilgiyi ayirir.
o Onemli dolayli emisyon secimi ile dogrulamadaki maddiligi birbirinden ayirir.

e Her 6nemli sonug icin emisyon faktdru ve KIP izini (faktor pasaportunu) kaydeder.

e Baz yil yeniden hesaplama tetikleyicilerini ve politikasini agiklar.

e Belirsizlik ve veri kalitesini rastgele ylzde yazmadan, gerekceli bicimde raporlar.

e Sorumluluk matrisi, kalite kontrolleri ve kanit dosyasiyla sera gazi bilgi yonetimini kurar.

e Dogrulama, gecerli kilma, akreditasyon ve egitim sertifikasi kavramlarini karistirmaz.

e Rapor yayimlanmadan 6nce on kirmizi bayragi ve yedi soruluk kalite kapisini uygular.

1. Hesap bitti, envanter bitmedi

Ders 15, 16 ve 17'de Ornek Sanayi A.S. icin emisyonlar hesaplandi. Bir hiicrede dogru bir COze sonucu gérmek tek basina
iyi bir envanter demek degildir. Su iki soru envanterin gergek sinavidir:

e Bu sonuca alti ay sonra geri déndiigiimuzde nereden geldigini aciklayabiliyor muyuz?
e Baska bir yetkin uzman ayni fatura, sayac kaydi, emisyon faktorl ve yontem aciklamalariyla ayni hesabi yeniden
kurabiliyor mu?

Bu ders hesabi savunulabilir bir envantere, envanteri seffaf bir rapora ve raporu dogrulamaya hazir bir bilgi sistemine
donuastlrir. Tam zincir soyledir:

Faaliyet verisi - kaynak ve kategori - birim - emisyon faktori - faktorin sistem siniri, yili ve cografyasi
- KIP seti - CO:e - ¢ifte sayim kontroli - veri kalitesi - belirsizlik - rapor - kanit

Son halka kanittir: séylenen her seyin geriye dogru izlenebilmesi. Bunun pratik faydasi blyiktlr. Envanter ertesi yil
glncellenirken ekip hangi dosyaya bakacagdini, hangi faktériin neden secildigini ve hangi varsayimin hangi sonucu
etkiledigini bilir. Karbon hesabi tek seferlik bir proje olmaktan cikar, yonetilebilir bir kurumsal stirece déndsur.

Bu dersin sinirni: Ders 15-17'deki hesaplar yeniden yapilmaz. Burada konu, hesap sonugclarinin raporlanmasi, kalite
kontroll ve dogrulamaya hazirliktir. 1ISO 14064-3'ln dogrulayiciya yonelik ayrintili proseddrleri ve akreditasyon
denetgisi egitimi de bu dersin konusu degildir. Amag, kurulusun dogrulamaya nasil hazirlanacagini 6gretmektir.



2. Raporu yazmadan 6nce planla

ISO 14064-1 raporu, envanter bittiginde aceleyle hazirlanan bir sonug dosyasi degdildir. Raporlama slireci sonug tablosunu
bir Word dosyasina yapistirmak olarak anlasiimamalidir. ISO 14064-1:2018 Madde 9.2 raporun énceden planlanmasini
ister. Once raporun ne icin hazirlandigi belirlenir: yénetim kararlari, musteri talebi, génilli kamuya aciklama ya da
bagimsiz dogrulama. Hedef kullanici degistikce ayrinti diizeyi ve erisim yontemi de degisebilir.

Kurulus asagidaki alti karari verir ve belgeler:

Ornek Sanayi A.S. icin 6rnek cevap

Sorulacak soru

Amac ve hedefler

Hedef kullanici ve
kullanim

Sorumluluk

Siklk
Yapi ve igerik

Dagitim ve erisim

Rapor neden hazirlaniyor? Yillik yénetim takibi ve mUsteri talebi

Raporu kim, hangi karar igin kullanacak?

Raporu kim haazirlar, kim onaylar?

yardimcisi
Ne sikhkta hazirlanir? Yilda bir kez, takvim yili ddnemi
Hangi bilgiler hangi sirayla yer alir? Bu materyalin 3. bélumuandeki sekiz grup

Kime, hangi bicimde ve hangi gizlilik kosuluyla
verilir?

Ust yénetim, miisteri satin alma birimi, dogrulayici

ic kullanim icin tam dosya, miisteriye dzet rapor

Hazirlayan: ¢cevre mihendisi. Onaylayan: genel muduar

Gizlilik. Baz ticari bilgiler gizli olabilir. Ancak gizlilik, Gnemli bir ydntemi ya da sinir kararini agiklamamak igin otomatik
gerekge degildir. Gizli bilgi rapora girmiyorsa bunun neden disarida tutuldugu ve nasil yonetildigi belgelenir. Raporun, gizli
kisim gikarilsa bile hedef kullanicinin sonucu dogru yorumlamasina yetecek agiklikta kalmasi gerekir. Gizlilik,
izlenebilirligin tamamen kaybolmasi icin gerekge degildir.

Format. Yalnizca i¢c yonetim icin hazirlanan ¢alisma dosyasi ile mUsteriye ya da kamuya sunulan sera gazi raporu ayni
formatta olmak zorunda degildir. Hangi format secilirse secilsin, rapor hedef kullanicinin sonucu dogru yorumlamasina
yetecek acikligi saglamahdir.

3. 1SO 14064-1 rapor mimarisi: gerekli bilgiler sekiz grupta

Raporun gerekli bilgileri ISO 14064-1:2018 Madde 9.3.1'de a) bendinden t) bendine kadar siralanir. Onerilen bilgiler

Madde 9.3.2'de, istege bagli bilgiler Madde 9.3.3'te yer alir. Rapor yapisi 6rnekleri standardin Ek F'sinde verilir.

Dikkat: Asagidaki sekiz grup ISO 14064-1'in kendi sekiz maddelik siniflandirmasi degildir. Standardin gerekli rapor
bilgilerini egitim amaciyla sekiz anlasilir grupta topluyoruz. Bend harfleri 2018 baskisina gore bir eslemedir.

Raporda goriinmesi gerekenler

1. Kurulus ve
dénem

2. Kurulus siniri ve
raporlama siniri

3. Onemli dolayli
emisyon segim
kriterleri

4. Kategori bazli
sonuclar

5. Baz yil ve
yontemler

6. Faktorler ve KIP

7. Belirsizlik ve veri
kalitesi

8. Dogrulama
durumu

Raporlayan kurulusun tanimi, raporun sorumlusu, raporlama dénemi

Kurulus sinirinin belgelenmesi (kullanilan konsolidasyon yaklasimi, 6rnegin kontrol ya da 6zsermaye payi
yaklasimi, ve kapsanan tesisler), raporlama siniri

Hangi dolayli emisyonlarin hangi kriterlerle 6nemli kabul edildigi. Kategori 3, 4, 5 ve 6 kaynaklarinin
neden dahil edildigi ya da disarida birakildigi

Dogrudan emisyonlar gaz gruplarina gore, dolayli emisyonlar kategori bazinda. Biyojenik CO2'nin ele
alinisi. Hesaplanmissa dogrudan uzaklastirmalar. Onemli bir kaynak ya da yutagin haric tutulma
gerekgesi

Baz yil ve baz yil envanteri, yeniden hesaplamalar, nicelendirme yaklasimlarinin gerekgesi ve dnceki yila
gore degisiklikler

Kullanilan emisyon ve uzaklastirma faktorleri, KIP degerleri ve kaynaklari

Belirsizligin kategori dogruluguna etkisinin agiklamasi ve belirsizlik degerlendirmesinin sonuglari

Envanterin dogrulanip dogrulanmadigi, dogrulandiysa dogrulamanin tird ve ulasilan glivence seviyesi.
Ayrica raporun ISO 14064-1'e uygun hazirlandigina iliskin beyan

f,g.h, i j

k, I, m, n



Uc noktaya ayrica dikkat edilir:

o Dogrudan emisyonlar gaz gruplariyla verilir. Standart, dogrudan emisyonlarin COz, CHa, N20O, NF3, SFs ve
uygun diger gaz gruplari icin ayri ayri ve ton COze cinsinden raporlanmasini ister. Dogrudan emisyonu tek satirhk
toplam CO:ze degerine indirmek yetersizdir. Bu derste yeni biyojenik emisyon hesabi yapiimaz, yalnizca
uygulaniyorsa biyojenik CO2'nin nasil ele alindiginin agiklanmasi gerektigi bilinmelidir.

o KIP kaynagi goriniir olmalidir. KIP degerleri ve kaynadi raporda yer alir. En son IPCC degerlendirme raporundan
alinmayan KIP degerleri kullaniliyorsa faktorlere ve veri tabani referanslarina yer verilmelidir.

o Karbon kredileri envanter toplamindan diisiilmez. Denklestirmeler ve karbon kredileri kurulusun dogrudan ya
da dolayli emisyon envanterine eklenmez, envanterden ¢ikarilmaz. Raporlanacaksa envanter sonucundan ayri ve
aclk bicimde gosterilir. S6zlesme araclari (6rnedin piyasa temelli elektrik yonteminde kullanilan belgeler) de ayri
gosterilir.

Ornek: Ornek Sanayi A.S. dogal gaz sonucunun gaz bazh gésterimi

Ders 15'te hesaplanan dogal gaz (Kategori 1) sonucu gaz bazinda sdyle raporlanir (AR6, 100 yillik KIP: CO2 = 1, yanma
kaynakli CHa = 27,0, N2O = 273):

Gaz Sonug (tCOze) Not

CO2 1.050,192 1.050.192 kg CO2 + 1.000

CHa 0,505 18,72 kg x 27,0 = 505,44 kg COze

N20 0,511 1,872 kg x 273 = 511,056 kg COze
Toplam 1.051,208 Yuvarlama yalnizca son adimda yapilmistir

Toplam tek basina ayni bilgiyi verir, ancak gaz bazli tablo dogrulayicinin faktér ve KIP kontrolini yapmasini saglar.

Gerekli, onerilen ve istege bagh bilgi

Tir Dayanak Ornekler

Gerekli | Madde Yukaridaki sekiz grubun igerigi

9.3.1

Onerilen Madde iklim politikasi ve stratejileri, azaltim girisimleri, tesis bazl ayristirma, emisyon yogunlugu géstergeleri, énceki dénem
9.3.2 emisyonlari ve farklarin agiklamasi, bilgi yonetimi prosediirleri

istege Madde Sozlesme araclari, karbon kredileri ve denklestirmeler (ilgili programla birlikte, ayri gdsterilerek), rezervuarlarda

bagl 9.3.3 depolanan sera gazi

Onerilen ve istege bagl bilgiler raporu glclendirir, ancak zorunlu cekirdegdin yerini tutamaz. Bdylece rapor hem 1SO'nun
gerekli bilgilerini tasir hem de hedef kullanici icin anlamli ek bilgileri kontrolli bicimde sunar.

4. Kategori sonuclar ve iki farkli onemlilik kavrami

Envanter sonuglar Kategori 1-6 panosunda, her kategorinin yaninda dahil edilen 6nemli kaynaklarla birlikte sunulur.
Burada sik yapilan bir kavram hatasi vardir: ayni kelime iki ayri degerlendirmeyi anlatir.

Onemli dolayli emisyon se¢imi (envanter) Maddilik (dogrulama)
Sorulan Bu kaynagdi raporlama sinirina alalim mi? Bir yanlislik hedef kullanicinin kararini etkiler mi?
soru
Kim Kurulus, 6nceden belirledigi kriterlerle Dogrulama sartlarinin parcasi olarak dogrulama
belirler? cercevesinde
Ne igin Envanterin kapsamini belirlemek Hata, eksiklik, yanlis siniflandirma veya yontem
kullanihr? sapmasinin énemini degerlendirmek
Kriter Buyukllk, kurulusun etki derecesi, veri erisimi, dogruluk, risk, Yanlisligin tek basina ya da diger yanlisliklarla birlikte
ornekleri firsat, yasal ya da musteri beklentileri kullanici kararini etkileme ihtimali
Belgelendigi Rapor ve énemlilik degerlendirmesi (bkz. Ders 10, 13 ve 14) Dogrulama sézlesmesi ve dogrulama plani
yer

Bir kaynak envanter agisindan énemli segilmis olabilir, ama belirli kiigik bir veri hatasi dogrulama agisindan maddi
olmayabilir. Tersine, kiiclk gdriinen bir aciklama hatasi kritik bir iddiay! degistiriyorsa dogrulama agisindan 6nemli hale
gelebilir. Bu iki degerlendirme birbirinin yerine kullanilmaz. Uygulamada ayri ayri dokiimante edilmeleri iyi bir kontrol



uygulamasidir.

Kategorilerin ayrintili siniflandirmasi 1ISO 14064-1 Ek B'de, 6nemli dolayli emisyonlari belirleme sureci ise Ders 10, 13 ve
14'te ele alinir.

5. Yontem ve faktor pasaportu: sonuc nereden geldi?

Ders 11'de emisyon faktorl secimini pasaport gibi dusinmustik. Raporlama asamasinda bu pasaport kaybolmamalidir.
Her énemli hesap igin su sekiz alan izlenebilir olmalidir:

AET Kaydedilecek bilgi

Kaynak Faktoriin yayimlandigi kurum, belge ve tablo

Yil Faktoriin ait oldugu yil ve raporlama yiliyla uyumu

Cografya Faktorin temsil ettigi Ulke ya da bdlge

Teknoloji Faktorin temsil ettigi yakit, ekipman veya sireg

Birim Faktoriin paydasindaki birim (6rnegin kg/TJ, tCO2e/MWh) ve faaliyet verisi birimiyle uyumu
Sistem siniri Faktoriin neyi kapsadigi (yanma, yukari yonli zincir, iletim-dagitim kaybi vb.)

Kapsanan gazlar Gaz bazli mi, hazir COze mi

KIP temeli Hazir CO2ze ise dayandigi KIP seti

Gaz bazli mi, hazir COze mi? Bu ayrim kalite kontrolinde 6nemlidir. Gaz bazl faktérde KIP setini kurulus secer ve tutarli
uygular. Hazir COze faktérinde KIP zaten faktorun icindedir ve ikinci kez uygulanmaz.

KIP temeli. Hazir bir COze faktorl kullaniliyorsa mimkin oldugunda hangi KIP setine dayandigi kaydedilir. Farkli veri
tabanlarindan gelen hazir faktorlerin ayni KIP temelini kullandigi varsayilmaz. KIP temeli belirlenemiyorsa dnce faktorin
bu envanterde kullanima uygunlugu yeniden degerlendirilir. Yine de kullanilmasi gerekiyorsa bu sinirlilik agikga belgelenir.
Farkl KIP temelleri kontrol edilmeden tek toplamda birlestirilmez.

Tedarikciye 6zgii veri. Ayni disiplin PCF ve EPD verisi icin de gecerlidir. Uriin eslesmesi, beyan birimi, veri yili, cografi
temsil, tahsis ve tasimayi igerip icermedigi kayith olmahdir.

Dikkat: Yiiksek ondalik hassasiyet, zayif kaynak bilgisini telafi etmez. Uc ondalikli bir sonug, kaynad belirsiz bir
faktérden geliyorsa savunulamaz.

Ornek: elektrik icin kisa pasaport

Deger (Ders 15 egitim verisi)

Faaliyet verisi 1.250.000 kWh = 1.250 MWh, fatura ve sayag kaydi

Faktor 0,434 tCO2/MWh

Kaynak ve yil ETKB, 2023 Turkiye geneli elektrik tretim faktoru

Sistem siniri ISO 14064-1 Kategori 2 siniri (Uretim santrali kapisina kadar, konum temelli yaklasim)
Hesap 1.250 MWh x 0,434 tCO2e/MWh = 542,50 tCOze

Pasaportta eksik bir alan varsa sonuc¢ dogru olsa bile dogrulayici o satirda soru sormak zorunda kalir.

6. Baz yil, yeniden hesaplama ve karsilastirilabilirlik

Bir envanter yalnizca tek yilin fotografi degildir. Cogu kurulus performansi zaman iginde izlemek ister, bu ylzden baz yilin
secimi ve baz yil verisinin guvenilirligi 6nemlidir. ISO 14064-1:2018 Madde 6.4, baz yilin belirlenmesini ve gézden gegirme
ile yeniden hesaplama prosediriiniin gelistirilip belgelenmesini ve uygulanmasini ister. Baz yil, dogrulanabilir verinin
mevcut oldugu ve glincel raporlama siniriyla anlamli karsilastirma kurulabilen bir ddnem olmalidir. Secim gerekcesi
aciklanir.

Yeniden hesaplamayi tetikleyen iic durum

Tetikleyici

Neden karsilastirilabilirligi bozar?




Yapisal degisiklik Birlesme, satin alma, devir, raporlama sinirini etkileyen baska Gecgmis ve guncel yil farkh sinirlarla
degisiklikler hesaplanmis olur

Yéntem ya da faktor Hesaplama ydnteminin ya da envanterde kullanilan emisyon Gecgmis ve guncel yil farkl temellerle

degisikligi faktortinin degismesi hesaplanmis olur

Onemli hata Sonradan tespit edilen 6nemli hata ya da hatalarin birikimi Baz yil verisi gergegi yansitmaz

Baz yilin yeniden hesaplanmasi yalnizca sirket birlesmesiyle sinirli degildir. Yukaridaki G¢ durumdan herhangi biri
karsilastirilabilirligi etkileyebilir. Yeniden hesaplama ve gerekgesi belgelenir.

Yeniden hesaplamay tetiklemeyen durumlar

o Uretim diizeyindeki degisim. ISO 14064-1 Madde 6.4.2'ye gore kurulus, tesis retim diizeylerindeki degisiklikleri
hesaba katmak icin baz yil envanterini yeniden hesaplamaz. Uretim artisi ya da diisiisii gercek performans
degisimidir.

e Yeni bir faktoriin yayimlanmasi. Yeni faktortin yayimlanmasi gecmis yillari bugtnin faktortyle otomatik olarak
yeniden yazmak demek degildir. Kurulus, degisikligin kendi yeniden hesaplama yaklasimina ve donemler arasi
karsilastirilabilirlige etkisini dederlendirir. Yeniden hesaplama gerekiyorsa tutarli bicimde uygular ve belgeler.

Yeniden hesaplama politikasi ve esik

Kurulus, yeniden hesaplamayi hangi kosulda yapacagini 6nceden yazil politikaya baglar. Politikada sunlar yer alir:

o Hangi tetikleyicilerin yeniden hesaplamayi gerektirdigi,

e Tek bir degisikligin ya da degisikliklerin toplaminin 6nemli sayilacagi esik,

e Yeniden hesaplamanin kim tarafindan, hangi kayitla ve hangi onayla yapilacagi,
e Raporda hangi bilgilerin (eski deder, yeni deger, gerekce) gosterilecedi.

ISO 14064-1 Madde 6.4.2 6nemli kimdilatif degisikliklerden s6z eder, ancak herkes icin gecerli tek bir sayisal esik vermez.
Sayisal esik kurulusun politikasina ya da ilgili raporlama programinin sartlarina baghdir. Bu materyal bir ylizde 6nermez.
Esik neyse 6nceden belirlenmeli ve tim yillarda ayni sekilde uygulanmalhdir.

Amac gecmisi giizellestirmek degildir. Amac ayni seyle ayni seyi karsilastirmaktir.
Ornek: yapisal degisiklik (kurgusal sayilar)

Ornek Sanayi A.S. baz yilinda 12.000 tCOze emisyon raporlamistir. Bu degerin 1.800 tCOze'si, sonradan satilan bir tesise
aittir. Glncel yilda satilan tesis sinir disindadir ve gliincel envanter 10.400 tCOze'dir.

Karsilastirma Hesap Sonug

Yeniden hesaplanmis baz yil 12.000 — 1.800 10.200 tCOze

Yanhs karsilastirma (eski baz yila gére) 10.400 = 12.000 - 1 %—13,3 (gercek olmayan dusus)
Dogru karsilastirma (yeniden hesaplanmis baz yila gore) 10.400 + 10.200 — 1 %+2,0 (artis)

Yeniden hesaplama yapilmazsa %13,3'luk bir azalis gérinur. Gercekte ayni sinirdaki emisyon %2,0 artmistir.

7. Belirsizlik ve veri kalitesi: raporda ne soylenecek?

ISO 14064-1:2018 Madde 8.3, nicelendirme yaklasimlariyla iliskili belirsizligin degerlendiriimesini ister. Dederlendirme
envanter kategorisi dizeyinde yapilir. Nicel tahmin uygulanabilir degilse nitel degerlendirme yapilir. Raporlamada Ug
adim yeterli bir disiplin saglar:

1. Nicel bilgi varsa kullan. Glvenilir nicel belirsizlik bilgisi (6rnegin 6lgiim cihazi belirsizligi, faktor icin yayimlanmis
aralik) varsa onu kullan.

2. Nicel mimkiin degilse gerekceli nitel degerlendirme yap. Nicel tahminin neden mumkin ya da maliyet-etkin
olmadigini acikla ve nitel dederlendirme sun.

3. Baslica belirsizlik kaynaklarini goriunir kil. Bu kaynaklarin ilgili envanter kategorilerinin dogrulugu tzerindeki
etkisini raporda goster.



Duyarlhlik ile belirsizlik ayni sey degildir. Ders 17'de kullanilan +£%20 bandi yalnizca 6rnek bir duyarlilik bandiydi,
istatistiksel gliven araldi degildi. Gercek bir envanterde +£%20'yi belirsizlik gibi sunmak yanilticidir. Bu, on kirmizi
bayraktan biridir.

Belirsizlik kaynagi Ornek

Faaliyet verisi Tahmini sayag¢ okumasi, eksik fatura, élgiim cihazi hatasi
Emisyon faktori Varsayilan faktoriin Glke ya da tesis gergegini temsil etmemesi
Net kalorifik deger, yogunluk Yakit bilesiminin yil icinde degismesi

Tahsis ve kullanim Uriin ya da tesis arasinda paylastirma varsayimlari

Yasam sonu ve senaryo Atik bertaraf ya da Grln kullanim senaryolari

Veri kalitesi. Veri kalitesini yalnizca iyi, orta, kot etiketiyle birakmayiz. Etiket su dlgitlerle gerekgelendirilir:

Olcit Sorulacak soru

Kaynak Veri 6lcimden mi, faturadan mi, tahminden mi geliyor?
Guncellik Veri raporlama yilina ait mi?

Cografi temsil Faktor ya da veri bu ulke ve bdlge igin mi?

Teknolojik temsil Faktor bu yakit, ekipman ya da slireg igin mi?
izlenebilirlik Kaynada geri gidilebiliyor mu?

Amac her satir icin karmasik istatistik Gretmek dedildir. Amac, hedef kullaniciyi yaniltabilecek zayif noktalari seffaf
bicimde gostermektir.

8. Sera gazi envanteri kalite yonetim plani

lyi bir envanter, bir kisinin bilgisayarindaki hesap dosyasina bagli kalmamaldir. ISO 14064-1:2018 Madde 8.1 sera gazi
bilgi yonetimini, Madde 8.2 dokiimantasyon ve kayit saklamayi dizenler. Bilgi yonetimi yasayan bir kontrol sistemidir.
Madde 8.1.2'de ele alinan konular arasinda sorumluluk ve yetkilerin belirlenmesi, ekibin egitimi, kaynaklarin gézden
gecirilmesi, nicelendirme yaklasiminin secimi ve tesisler arasinda tutarhlik, 6lciim ekipmanlarinin bakim ve kalibrasyonu,
veri toplama sistemi, dogruluk kontrolleri, i¢ tetkikler ve periyodik gézden gegirmeler, iyilestirme firsatlari yer alir.

Sorumluluk matrisi

Kurulus su sorulari cevaplayabilmelidir: Kim hangi veriden sorumlu? Veri hangi kaynaktan geliyor? Kim hesapliyor? Kim
teknik kontrol yapiyor? Kim onayliyor? Kanit nerede saklaniyor?

Gorevi Ornek Sanayi A.S. érnegi Kanit yeri
Veri sahibi =~ Dénemi kapatir, kaydi teslim eder Satin alma (dogal gaz, elektrik Fatura ve sayag
faturalar) klasora
Hesaplayan Birim, faktor ve kategori eslesmesini uygular Cevre miUhendisi Ana hesap dosyasi
Teknik Olagandisi degisimleri, formalleri, gifte sayim riskini ve kaynak ikinci miihendis ya da kalite Kontrol kayit
kontrol belgeleri g6zden gegirir birimi formu
Onaylayan Rapora esas striimi teyit eder, agik bulgularin kapatildigini onaylar Genel miudir yardimcisi Onay kaydi

Yilhik kalite dongusu
Veri toplama - dogruluk kontroli - teknik gdzden gegirme - diizeltme - onay - arsivleme

Boylece kontrol yalnizca dosyanin sonunda atilan bir imzaya dénlsmez, slirecin icine dagilir.
Temel araclar

e Birden fazla tesis varsa ayni hesaplama yaklasiminin tutarli uygulandiginin ayrica gézden gegirilmesi.
¢ Olciim ekipmanlarinin bakim ve kalibrasyon kayitlari.

e Duzenli dogruluk kontrolleri.

e Periyodik ic tetkik ya da teknik gézden gecirme.

e YOntem ve faktor degisikliklerinin strim kaydi.



e Dokimantasyon ve kayit saklama (Madde 8.2: dogrulamay! mimkdn kilacak belgelerin saklanmasi).

Bu yapi yalnizca dogrulayici icin kurulmaz. Hatayi erken yakalamak ve kurumsal hafizayi korumak icin kurulur.
Ornek: olagandisi degisim kontrolii

Uretim %10 azalirken dogal gaz tiketimi %40 artmissa sistem aciklama istemelidir. Birim Gretim basina dogal gaz
kullanimi 1,40 + 0,90 — 1 = %55,6 artmistir. Bu mutlaka hata degildir. Yeni bir firin ya da Grin karisimi degisimi olabilir.
Ancak agiklanmadan rapor kapanmamalidir.

9. Kanit dosyasi: her sonucun geriye dogru yolu olmali

Dogrulamaya hazirlikta en pratik araglardan biri kanit dosyasidir. Klasor yapisi kurulusun sireclerine gore degisir, ancak
mantik aynidir:

Envanter 2025/
01 Sinirlar ve organizasyon semalari
02 Faturalar ve sayac kayitlari
03 Yakit ve arac kayitlari
04 Sogutucu servis formlari
05 Elektrik
06 _Lojistik
07 _Tedarikci PCF ve EPD verileri
08 Emisyon faktorleri (pasaport ve kaynak belge)
09 Hesap dosyalari (tarih, surum ve onay bilgisiyle tek ana dosya)
10_Varsayimlar ve haric tutmalar
11 Belirsizlik degerlendirmeleri
12 Onay kayitlari

iyi kanit nasil olur?

Kanit dosyasi cok sayida PDF biriktirmek degildir.

o Her kayit hangi hesap satirini destekledigi belli olacak sekilde adlandirilir.

e Kaydin raporlama dénemiyle iliskisi agiktir.

e Gerekiyorsa kaynagin yetkili kisi ya da sistemden geldigi gosterilir.

e Bir ekran gorintusu, arkasindaki veri tabani ya da tarih bilgisi gorinmuyorsa zayif kanit olabilir.

e Tedarikci beyaninda urin, dénem, birim ve sistem siniri hesapta kullanilan veriyle gercekten eslesmelidir.

Dosya yonetimi. final.xlsx, final2.xlsx ve son final.xlsx gibi kontrolsiiz dosya zinciri kullaniimaz. Tarih, stirim ve onay
bilgisi tasiyan tek bir ana hesap dosyasi kullanilir. Ornek ad: Envanter 2025 v3 onayli 2026-03-14.x1sx.

Denetim izi: sonuctan kaynaga yiiruyus
Tek bir sonuca geri yiriyelim. Ornegin bir Kategori 4 malzeme sonucu var:

Sonug hiicresi (tC0:2e) - hesap satiri - tonaj kaydi - emisyon faktdori - faktorin veri kaynagi ve sistem siniri
aciklamasi

Bu zincirin kirnldigi yer, dogrulamada soru isaretinin basladidi yerdir. Iyi denetim izi, bagimsiz bir kisinin ayni kaynak
verilerle ayni sonucu yeniden Uretmesine izin verir. Dokiiman saklama ve kayit tutma bu nedenle envanterin yan isi degil,
envanterin kendisinin bir parcasidir.

Temel kalite testi: Ayni kaynak veriler ve acgiklanan yontemlerle bagimsiz, yetkin bir kisi ayni hesap zincirini
yeniden kurabilmelidir.

10. Dogrulama, gecerli kilma ve sertifika ayni sey degildir

Dogrulama Gegerli kilma Egitim sertifikasi
Konusu Gec¢miste gerceklesmis veri ve bilgiden = Gelecede donlik ya da éngdrilen beyani destekleyen Bu egitim programinin katilim
olusan sera gazi beyani varsayim ve yontemlerin makulligu ya da basari sonucu

Oleiit Relirlenmis kriterlere uvaunluk Anadriiniin makulliiéii Proaramin tanimladidi kosullar
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Ornek  Ornek Sanayi A.S. icin 2025 yillik Bir proje icin 6ngdrulen azaltim beyani Bu derslerin tamamlanmasi

envanter
Cikti Dogrulama beyani (gorisi) ve Gegerli kilma beyani Egitim katilim ya da basari
dogrulama raporu sertifikasi

Yillik kurumsal sera gazi envanteri gecmis donem verisini icerdiginden burada ana kavram dogrulamadir.
ISO 14064-1 sertifikasi diye bir teknik sonug¢ yoktur

ISO 14064-1 kurulus dlizeyinde sera gazi envanterinin nicelendirilmesi ve raporlanmasi icin sartlari ve rehberi veren bir
standarttir. Kendi basina sertifikalandirilan bir ydnetim sistemi standardi degildir. Teknik cikti, badimsiz dogrulayicinin
verdigi dogrulama beyani ya da goérisidur.

Kacinilacak ifade Daha dogru ifade

1ISO 14064-1 sertifikas! aldik Sera gazl envanterimiz 1ISO 14064-1'e goére hazirlanmis ve bagimsiz bir dogrulayici kurulusca
dogrulanmistir. Dogrulama beyani mevcuttur

Envanterimizi kendimiz dogruladik Envanterimiz i¢ teknik gdzden gecirmeden gegmistir. Bagimsiz dogrulama yapilmamistir
Egitim sertifikamiz oldugu igin Egitim sertifikasi kisinin egitim sonucudur. Envanterin dogrulandigi anlamina gelmez

envanterimiz dogrulanmistir

Kurulus kendi hazirladigi envanter icin kendi kendine dogrulandi ilan etmemelidir. Madde 8'deki i¢ tetkik ve teknik gézden
gegirme degerlidir, ancak bagimsiz dogrulamanin yerini tutmaz. Bagimsiz dogrulama yapilmissa dogrulama beyaninin
hedef kullanicilarin erisimine nasil sunulacagi da yonetilmelidir. Raporda dogrulama durumu, dogrulamanin tiri ve
ulasilan glivence seviyesi ile birlikte belirtilir (Madde 9.3.1 s).

Bu egitimin katim ya da basari sertifikasi bambaska bir sonugtur. Sirketin sera gazi envanterinin dogrulandigi anlamina
gelmez.

11. Dogrulama nasil dusunur? Kisa ¢cerceve

Bu bolim kurulusun hazirlanmasina yetecek diizeyde bir cerceve verir. Dogrulayiciya yonelik ayrintili prosedurler ISO
14064-3'an konusudur ve bu dersin kapsami disindadir.

Dogrulama planinin bes parametresi

Bagimsiz dogrulama yalnizca toplam emisyon sayisina bakmaz. Asagidaki unsurlar dogrulama sartlarinin parcasidir ve
dogrulama 6ncesinde tanimlanir. Kurulus bunlari kendi raporuna sonradan rastgele eklemez.

Parametre Anlami

Amag Dogrulamanin ne igin yapildigi ve kimin ihtiyacina hizmet ettigi

Kapsam Hangi tesisler, kategoriler, kaynaklar ve donemin dogrulandigi

Kriter Beyanin karsilastirildigi 6lgit (6rnegin 1ISO 14064-1, varsa program sartlari)
Glvence seviyesi Dogrulayicinin ulastigi given dizeyi

Maddilik Hedef kullanicinin kararini etkileyebilecek yanhslk duzeyi

Gluvence seviyeleri

ISO 14064-3 kapsaminda makul givence ve sinirli glivence seviyeleri bulunabilir. Segilen seviye dogrulama yaklasiminin
niteligini ve kapsamini etkiler. Seviye s6zlesme ya da program kosullarina gore belirlenir ve her dogrulamada ayni
degildir. GUvence seviyesi ve maddilik esigi, kurulusun rapora sonradan ekledigi bir etiket degildir. Bu materyal de bir
seviye ya da esik belirlemez.

Risk odakli kanit mantigi

Dogrulayici olasi 6nemli yanhsliklarin nerede ¢ikabilecegini diislinir ve kanit toplama yaklasimini riske gore sekillendirir.
BUyUk kaynaklar, karmasik hesaplar, tahminler, yeni yontemler, sinir degisiklikleri ve zayif kontroller daha fazla dikkat
gerektirebilir. Belge inceleme, soru sorma, yeniden hesaplama, capraz kontrol ve gerektiginde uzaktan ya da saha
teknikleri dogrulama planina gére kullanilabilir.



Kurulus acgisindan en iyi hazirlik, dogrulayicinin hangi belgeyi isteyecedini tahmin etmek degildir. Kaynak listesini tam,
yontemleri gerekceli, sorumluluklari belli ve denetim izini acik hale getirmektir.

Standartlar ailesi (kisa harita)

Standart Konusu Bu ders icin 6nemi

1ISO 14064- Kurulus dizeyinde envanter ve raporlama Raporun esasi

1:2018

ISO/TS 14064- ISO 14064-1'in uygulanmasina rehber (sinirlar, nicelendirme, Tamamlayici rehber. ISO 14064-1'in yerine
4:2025 raporlama, izlenebilirlik) gegcmez

1ISO 14064- Sera gazi beyanlarinin dogrulanmasi ve gegerli kilinmasi Dogrulama slreci ve glivence

3:2019

ISO 14065:2020  Cevresel bilgiyi dogrulayan ve gecerli kilan kuruluslar igin gereklilikler = Dogrulayici kurulusun yeterliligi
(akreditasyonun dayanagr)

ISO/IEC Dogrulama ve gegerli kilma kuruluslari igin genel ilkeler ve sartlar ISO 14065'in Ust cercevesi
17029:2019

1ISO 14066:2023  Dogrulama ve gegerli kilma ekiplerinin yetkinligi Ekibin yetkinligi

1ISO 14064- Dogrulama ve gegerli kilmada uzaktan yuratilen faaliyetler ve Uzaktan dogrulama rehberi
5:2026 teknikler

Bu tablo arka plan bilgisidir. Kurulus igin pratik sonug sudur: dogrulayiciyi secerken kurulusun yetkinligine ve
akreditasyonuna bakilir, kendi tarafinda ise envanter, rapor ve kanit dosyasi hazirlanir.

Akreditasyon: ne kontrol edilir?

Akredite dogrulama talep ediliyorsa dogrulayici kurulusun glincel akreditasyonu kadar, ilgili faaliyet icin akreditasyon
kapsaminin da uygun oldugu kontrol edilir. Akreditasyonun gegerli olmasi tek basina yetmez, kapsamin talep edilen
dogrulamay! icermesi gerekir. Turkiye'de ulusal akreditasyon kurulusu TURKAK'tir. Dogrulama ve gecerli kilma
kuruluslarinin akreditasyon kapsami TURKAK kaynaklarindan kontrol edilmelidir. Tiirkiye'de bu standartlarin TS EN I1SO
adiyla yayimlanmis strimleri de bulunabilir, glincel kapsam TSE katalogundan kontrol edilmelidir.

Guncel durum ve iliskili cerceveler (Eyliil 2026)

Standartlarin guincelligi. ISO 14064-1:2018, ISO kaydina gére 2024'te gdzden gegcirilip teyit edilmistir. Standart
ayni zamanda revizyon asamasindadir ve yeni baski icin calisma taslagi gelistirilmektedir. Yeni baski yayimlanana
kadar yUrUrlukteki 2018 baskisi esas alinir. ISO/TS 14064-4, 25 Kasim 2025'te yayimlanmis ve ISO/TR 14069:2013'lin
yerini almistir. ISO 14064-5, 12 Subat 2026'da yayimlanmistir. ISO 14064-3:2019 ve ISO 14065:2020 yururluktedir.

GHG Protocol ile iliski. GHG Protocol Corporate Standard da envanter kalite yonetimini (B6lim 7), raporlamayi (Bolim
9) ve dogrulamayi (Bolim 10) ele alir. Seffaf denetim izi, veri kalitesi, i¢c kontrol ve dogrulamada maddi yanhslik riskine
odaklanma ISO cercevesiyle 6rtisur. GHG Protocol bu derste ISO sartlarinin yerine gegmez, yardimci karsilastirma
kaynagdidir. Kurulus hangi cerceveyle raporluyorsa onun sartlarini karsilamalidir.

Tirkiye'de emisyon izleme ve dogrulama mevzuati. 7552 sayil iklim Kanunu (9 Temmuz 2025, sayi 32951) ve 27
Agustos 2026 tarihli ve 33353 sayili Resmi Gazete'de yayimlanan Tirkiye Emisyon Ticaret Sistemi Yonetmeligi, Ders 3 ve
Ders 5'te aktarildigi gibi, kapsamdaki tesisler icin ayri izleme, raporlama ve akredite dogrulama sartlar getirir. Bu sartlar
genel ISO 14064-1 envanterinden farkli olabilir. Ulusal mevzuat ya da program ilave sart getiriyorsa ISO dersindeki genel
yaklasimin yerine o sartlar uygulanir. Ayrintilar ve uygulama takvimi degisebilecedi icin resmi kaynaklardan kontrol
edilmelidir.

AB SKDM (CBAM) ile iliski. SKDM kapsaminda gdmllt emisyonlarin dogrulamasi ayri bir AB cercevesine tabidir. Avrupa
Komisyonu'nun SKDM dogrulama sayfasina gore akreditasyonu AB ve AEA (Ulkelerindeki ulusal akreditasyon kuruluslari
verir. Bu cerceve (Delegated Regulation (EU) 2025/2551 dahil) genel bir ISO 14064-1 dogrulamasiyla ayni sey degildir.
Kurulus SKDM icin dogrulama yaptiracaksa dogrulayicinin SKDM kapsamindaki akreditasyonunu Komisyon kaynaklarindan
kontrol etmelidir.

12. Dogrulayici Ornek Sanayi A.S. érneginde neyi test eder?



Ornek Sanayi A.S. érnegdine dogrulayici gézilyle bakalim. Alti test, Ders 15-17'nin sonuclarini kaynak veri, yéntem ve
sonuc izi Uzerinden sinar.

Test Dogrulayicinin sorusu

Dogal gaz Fatura ya da sayag verisiyle raporlanan tiiketim arasinda iz var mi? Yogunluk, net kalorifik
deder ve gaz bazl emisyon faktorleri dogru kaynaga bagh mi?

Elektrik Kategori 2 igin Gretim emisyonu siniri korunmus mu? Tiketim noktasi etkileri yanlishkla
ayni kategoriye eklenmis mi?

Sogutucu  Servis dolumu, emisyonu gergekten temsil ettigi yontemle kanitlanmis mi, yoksa yalniz

gaz dolum miktari kagak diye mi varsayilmis?

Tasima Ton-kilometre faktéri arag kilometresiyle karistiriimis mi?

PCF ya da Hammadde PCF ya da EPD'si teslimat tasimaciligini iceriyorsa Kategori 3'te ayni tasima

EPD ikinci kez sayilmis mi?

Cifte Hazir COze faktoriniin KIP temeli ve sistem siniri kayda bagh mi? Ayni emisyon iki

sayim ve  kategoride goriniyor mu?

KIP

Gosterilmesi gereken kanit

Fatura ve sayag kayitlari, faktor
pasaportu, hesap dosyasi

Faktor kaynadi ve sistem siniri
kaydi

Servis formlari, ekipman
envanteri, yontem acgiklamasi

Tasima kayitlari, faktor birimi

Tedarikgi veri karti, sinir
aciklamasi

Faktor pasaportu, kategori
esleme tablosu

Do6énem kesimi. Bir diger kritik test donem kesimidir. Aralikta tiketilen ama ocakta faturalanan enerji hangi raporlama
doénemine aittir? Sayag donemi, hizmetin gergeklestigi tarih ve muhasebe kaydi karistirilirsa dénemler arasinda kayma
olusabilir. GUclU bir kanit izi bu tar sorulari hizla cevaplar.

13. Dogrulama oncesi teknik hata avcisi: 10 kirmizi bayrak

Dogrulama 6ncesinde asagidaki on bayrak kontrol edilir. Bir kontrol bile basarisizsa raporu gondermeden 6nce dizeltmek
en ucuz zamandir. Yalniz hlicreyi degil, hatanin kék nedenini de diizeltin ki gelecek yil ayni sorun tekrarlanmasin.

No

10

Kirmizi bayrak

Kurulus ya da raporlama siniri belirsiz

Ayni emisyon iki kategoride sayilmis

Emisyon faktériniin kaynagdi, yili veya sistem siniri kayip

Hazir COze faktérinun KIP temeli belirlenemiyor ama
kullanima uygunlugu hig sorgulanmamis

Baz yil ya da yontem degdismis ama karsilastirilabilirlik
agiklanmamis

Eksik veri igin sifir yazilmis veya ikame veri gerekgesiz
kullaniimis

Basit +%20 duyarlilik testi gercek belirsizlik araligr gibi
sunulmus

EPD ya da Urlin karbon ayak izi verisinin birimi, sistem
siniri, tahsisi ve teslimat kapsami okunmadan
kullaniimis

Karbon kredisi ya da denklestirme envanter
emisyonundan distlmus

Sonug dogru gorlinse bile kaynaga geri giden denetim
izi kopuk

Alistirma: hata avcisi (cevaplariyla)

Neden sorun?

Hangi faaliyetin igeride oldugu
anlasilamaz, sonug
karsilastirilamaz

Toplam oldugundan yuksek gikar

Faktér savunulamaz ve yeniden
Uretilemez

Farkh KIP setleri karisir, sonug
tutarsizlasir

Dénemler arasi karsilastirma
yaniltir

Sifir, veri yok demek degildir,
emisyon eksik raporlanir

Duyarlilik istatistiksel belirsizlik
degildir

Yanlis birim ya da sinir, hesabi
sessizce bozar

ISO 14064-1 envanterin ayri
raporlanmasini ister

Dogrulayici sonucu yeniden
Uretemez

Nasil dizeltilir?

Siniri ve konsolidasyon yaklasimini yazih
belgele

Kategori esleme tablosu ve cifte sayim
kontroll kur

Faktor pasaportunu tamamla

Uygunlugu yeniden degerlendir,
gerekirse faktorl degistir ya da sinirlihgi
belgele

Yeniden hesapla ya da etkiyi
gerekgesiyle agikla

Eksik veriyi kayda gegir, gerekgeli ikame
yontem kullan

Gergek nicel belirsizlik kullan ya da
gerekgeli nitel degerlendirme yap

Veri kartini oku, eslesmeyi kayda gegir

Envanteri brit raporla, krediyi ayri
goster

Sonug, hesap, faktor ve kaynak veri
zincirini tamamla

Soru 1. Ornek Sanayi A.S. raporunda Kategori 3 tasima hesabi var. Hammadde tedarikgisinin EPD'si teslimat
tasimaciligini igeriyor, ancak sirket ayni teslimat igin ayrica ton-kilometre hesabi yapmis. Hangi bayrak ve hangi kdk
neden?



Cevap. Bayrak 2 (gifte sayim) ve bayrak 8 (EPD kapsaminin okunmamasi). K6k neden, EPD veri kartindaki sistem sinirinin
faktor pasaportuna islenmemesidir. Dlizeltme: EPD sinirini kayda gegir, tasima kapsiyorsa ayri tasima hesabini gikar ve
kontrol listesine ekle.

Soru 2. Raporda su ciimle var: Envanter belirsizligi £%20'dir. Dayanak, Ders 17'deki duyarlilik testidir. Sorun nedir?

Cevap. Bayrak 7. £%20 yalnizca érnek bir duyarhlik bandidir, istatistiksel belirsizlik degildir. Gergek nicel bilgi varsa
kullanilir, yoksa nedeni acgiklanarak gerekceli nitel dederlendirme yapilir ve baslica belirsizlik kaynaklari goésterilir.

Soru 3. Bir sojutucu gaz kaydinda servis dolum miktari dogrudan kacak emisyon sayilmis, ancak dolumun hangi
ekipman icin ve gergek kagagi temsil edip etmedigi kayith degil. Hangi kontrol basarisiz?

Cevap. Bayrak 10 ve faktor pasaportu eksikligi. Dolum miktarinin emisyonu temsil ettigini gésteren yéntem ve servis
formu kaniti yoktur. DUzeltme: ekipman bazli kayit ve yontem agiklamasi ekle.

14. Raporu yayimlamadan once: 7 soruluk kalite kapisi

Raporu yayimlamadan ya da badimsiz dogrulamaya gondermeden 6nce yedi soru sorulur. Bu yedi soru yalniz kontrol
listesi degildir, bir karar kapisidir. Herhangi bir soruya hayir deniyorsa rapor kapanmis sayillmaz. Sorumlu kisi belirlenir,
eksik kayit tamamlanir, gerekiyorsa hesap ya da aciklama duzeltilir ve kontrol yeniden yapilr.

Evet diyebilmek icin

No Kalite kapisi sorusu

kanit
1 Kurulus ve raporlama sinirlari agik mi? Yalniz tesis listesi degil, hangi faaliyetlerin iceride ve disarida Sinir belgesi,
oldugu anlasiliyor mu? organizasyon semasi
2 Onemli dolayll emisyonlarin hangi kriterlerle secildigi gerekceli mi? Onemlilik degerlendirmesi
ve kriterleri
3 Her 6nemli sonugtan kaynak veriye kadar kanit izi var mi? Dogrulayici hesap satirindan faturaya, sayag Kanit dosyasi ve denetim
kaydina, servis formuna veya tedarikci belgesine geri yuriyebiliyor mu? izi
4 Emisyon faktortiinin kaynadi, yili, birimi, sistem siniri ve gerekiyorsa KIP temeli kayitl mi? Faktor pasaportlari

5 Cifte sayim kontrol edildi mi? Tasima, PCF, EPD, enerji ve yukari yonli etkiler baska bir hesapta ikinci kez Kategori esleme ve gifte
goéranmiyor mu? sayim kontrol kaydi

6 Baz yil, yontem degisiklikleri, hari¢ tutmalar, veri kalitesi ve belirsizlik seffaf bicimde agiklandi mi? Rapor bélimleri, yeniden
hesaplama kaydi

7 Raporun sorumlusu, stirimu ve onayi belli mi? Yayimlanan rapor, onaylanan hesap dosyasiyla ayni Surdm kaydi ve onay
strime mi dayaniyor? imzasi

Kalite kapisinin bes ilkesi

Bu kalite kapisinin altinda ISO 14064-1 ilkelerinden olusan bir pusula vardir: uygunluk, tamhk, tutarlilik, dogruluk ve
seffaflik. Yedi sorunun her biri bu ilkelerden en az birini sinar.

Amac kusursuzluk iddiasi degildir. Amag, aciklanamayan ya da izlenemeyen noktalari yayimdan 6nce yakalamaktir. Yedi
soruya da kanitla evet diyebiliyorsaniz envanter yalnizca hesaplanmis degil, yénetilmis, raporlanabilir ve dogrulamaya
hazirlanmis hale gelmistir.

15. Final degerlendirme ve egitim sertifikasi: programi kapatma

Bu bdlim programin bitis modiiliidiir. Once bes hizli kontrol, sonra egitim sertifikasinin anlami ele alinir.
Final degerlendirme: bes hizli kontrol (cevaplariyla)

1. Onemli dolayli emisyon secimi ile dogrulamadaki maddilik ayni kavram midir? Hayir. Biri envanter sinirini,
digeri yanlishdin hedef kullanici kararina etkisini ilgilendirir.

2. Satin alinan karbon kredileri kurulusun dogrudan ve dolayli envanter toplamindan otomatik disiiliir mii?
Hayir. Varsa envanterden ayri ve seffaf raporlanir.

3. Emisyon faktoriinde yalniz sayi ve birim yeterli midir? Hayir. Kaynak, yil, cografya, sistem siniri ve kapsanan
gazlar 6nemlidir. Hazir COze faktorinde mumkunse KIP temeli de kaydedilir.



4. Belirsizlik her kaynak icin rastgele bir ylizde yazmak midir? Hayir. Gergek bilgi varsa nicel, mimkin degilse
gerekgeli nitel degerlendirme yapllir.

5. Bu egitimin basari sertifikasi sirketinizin 1ISO 14064-1 envanterinin dogrulandigi anlamina gelir mi?
Kesinlikle hayir. Egitim sertifikasi kisinin egitim sonucudur. Envanterin dogrulanmasi bagimsiz bir dogrulayicinin
dogrulama beyaniyla ilgilidir.

Dogrulama beyani ve egitim sertifikasi

Dogrulama beyani Egitim katihm ya da basan sertifikasi
Kime ait? Kurulusun sera gazi envanteri ya da beyani Egitimi alan kisi
Kim verir? Bagimsiz dogrulayici kurulus SATSO-SUBU egitim programi
Neye ISO 14064-3 gibi dogrulama sartlari ve dogrulama sézlesmesi Programin tanimladigi katim ya da basari
dayanir? kosullari
Anlami Beyanin belirlenen kriterlere gére dogrulandigi (glivence seviyesiyle Kisinin egitimi tamamladigi ya da basardigi
birlikte)

Egitim degerlendirmesi ve sertifika siireci

Bu noktadan sonra platformun egitim degerlendirme sinavi ve SATSO-SUBU tarafindan tanimlanan katilim ya da basar
kosullari uygulanir. Bu materyal bir gegme ylzdesi, sinav suresi ya da puan esigi tanimlamaz. Bunlar programin kendi
kosullandir.

Program kapanisi

Bu egitim boyunca 6lgmeden raporlamaya kadar sera gazi envanterinin bitln zinciri ele alindi. Glvenilir bir karbon ayak
izi yalnizca dogru hesaplanmis bir sayi degildir. Sinirlari acik, verisi izlenebilir, yontemi tutarl, cifte sayimi kontrol edilmis
ve gerektiginde kanitlanabilir bir envanterdir.

O0l¢ - siniflandir - faktér - KIP - kontrol - raporla - kanitla

Simdi bu yaklasimi kendi kurulusunuzun verilerine uygulama sirasi sizdedir.

Ozet

e Hesap bitince envanter bitmez. Sonug, raporlanabilir ve kanitlanabilir olmalidir.

e Rapor dnce planlanir: amag, hedef kullanici, sorumluluk, siklik, yapi, erisim (Madde 9.2).

o Gerekli rapor bilgileri Madde 9.3.1'de siralanir. Egitim amaciyla sekiz grupta toplanir. Onerilen (9.3.2) ve istege bagli
(9.3.3) bilgi gerekli cekirdegin yerini tutmaz.

e Dogrudan emisyonlar gaz gruplariyla raporlanir. Karbon kredileri envanterden disilmez, ayri gosterilir.

o Onemli dolayli emisyon secimi envanter kapsamini, maddilik dogrulamada yanhshigin kullanici kararina etkisini
ilgilendirir.

e Her 6nemli sonuc icin faktor pasaportu (kaynak, yil, cografya, teknoloji, birim, sistem siniri, gazlar, KIP temeli)
tutulur.

e Yeniden hesaplama (¢ tetikleyiciyle yapilir: yapisal degisiklik, yéntem ya da faktoér degisikligi, dnemli hata. Uretim
dlzeyi degisimi yeniden hesaplama gerektirmez.

e Belirsizlik icin nicel bilgi ya da gerekceli nitel degerlendirme kullanilir. £%20 duyarlilik bandi belirsizlik degildir.

o Kalite yonetimi (Madde 8) yasayan bir kontrol sistemidir: sorumluluk matrisi, kalibrasyon, dogruluk kontrolleri, ic
gbzden gecirme, surum kaydi, kayit saklama.

o Kanit dosyasi, sonucgtan kaynaga geri ylrime imkani verir. Temel test: bagimsiz yetkin kisi ayni hesabi yeniden
kurabilmelidir.

e Dogrulama gecmis beyani, gegerli kilma gelecede donuk beyani ele alir. ISO 14064-1 kendi basina sertifikalandirilan
bir yonetim sistemi degildir. Teknik cikti dogrulama beyanidir. Egitim sertifikasi bundan ayridir.

e Rapor yayimlanmadan 6nce on kirmizi bayrak ve yedi soruluk kalite kapisi uygulanir.

Bilgi kontrolu (cevaplarniyla)

1. ISO 14064-1 raporunda gerekli bilgiler hangi maddede siralanir? Madde 9.3.1'de. Onerilen bilgiler Madde
9.3.2'de, istege bagh bilgiler Madde 9.3.3'tedir. Bu materyaldeki sekiz grup, standardin kendi siniflandirmasi degil, egitim
amacli bir 6zettir.



2. Bir kaynagin raporlama sinirina alinmasi ile dogrulamadaki maddilik arasindaki fark nedir? Birincisi
kurulusun énceden belirledigi kriterlerle envanterin kapsamini belirler. ikincisi bir hata ya da eksikligin hedef kullanicinin
kararini etkileyip etkilemeyecedini degerlendirir.

3. Ders 17'deki +%20 bandi neden gergek belirsizlik olarak raporlanamaz? Cunku yalnizca érnek bir duyarlilik
bandidir, istatistiksel given araligi degildir. Gercek nicel bilgi varsa kullanilir, yoksa gerekceli nitel dederlendirme yapilr.

4. Yeni bir emisyon faktorii yayimlandiginda gecmis yillar otomatik olarak yeniden hesaplanir mi? Hayir.
Kurulus degisikligin karsilastirilabilirlige etkisini kendi yeniden hesaplama politikasina gore degerlendirir. Gerekiyorsa
tutarh bicimde yeniden hesaplar ve belgeler.

5. Ornek Sanayi A.S. icin baz yil 12.000 tCO:e ve bunun 1.800 tCO:e'si satilan tesise ait. Giincel envanter
10.400 tCO:ze ise dogru karsilastirma nedir? Baz yil 12.000 — 1.800 = 10.200 tCOze olarak yeniden hesaplanir.
Karsilastirma 10.400 + 10.200 — 1 = yaklasik %+2,0 artistir. Eski baz yila goére yapilan karsilastirma yaniltici bicimde %
—13,3 verir.

6. Kurulus 1SO 14064-1 sertifikasi aldik diyebilir mi? Teknik olarak hayir. ISO 14064-1 kendi basina
sertifikalandirilan bir yonetim sistemi degildir. Dogrulanmis envanter icin dogrulama beyani vardir. Dogru ifade,
envanterin 1ISO 14064-1'e gore hazirlandigi ve bagimsiz olarak dogrulandigidir.

7. Dogrulama ile gecerli kilma arasindaki fark nedir? Dogrulama gecmiste gerceklesmis veriden olusan beyani,
gecerli kilma gelecege donik ya da 6ngorilen beyani destekleyen varsayim ve yontemlerin makulligina ele alir. Yilhk
kurumsal envanter icin ana kavram dogrulamadir.

8. Akredite dogrulama isteniyorsa ne kontrol edilir? Dogrulayici kurulusun giincel akreditasyonu ve akreditasyon
kapsaminin ilgili faaliyet igin uygun olup olmadigu.

9. Bagimsiz dogrulamada gilivence seviyesi ve maddilik esigi nasil belirlenir? Dogrulama sartlarinin ve sézlesme
ya da program kosullarinin pargasi olarak belirlenir. Her dogrulamada ayni degildir. Kurulus bunlari rapora sonradan
rastgele eklemez.

10. Yedi soruluk kalite kapisinda bir soruya hayir denirse ne yapilir? Rapor kapanmis sayillmaz. Sorumlu
belirlenir, eksik kayit tamamlanir, gerekirse hesap ya da agiklama duzeltilir ve kontrol yeniden yapilir.

Anahtar kavramlar sozlugu (TR - EN)

Tiirkce English

sera gazl envanteri GHG inventory

sera gazl raporu GHG report

raporlama siniri reporting boundary

kurulus siniri organizational boundary
konsolidasyon yaklasimi consolidation approach

baz yil base year

baz yil yeniden hesaplama base year recalculation

dogrulama verification

gecerli kilma validation

dogrulama beyani verification statement

guvence seviyesi level of assurance

makul givence reasonable assurance

sinirli glivence limited assurance

maddilik, 6nemli yanhshk materiality, material misstatement
onemli dolayli emisyon significant indirect emission
emisyon faktoru emission factor

faktor pasaportu factor passport (traceability record)
kuresel 1Isinma potansiyeli (KIP) global warming potential (GWP)
belirsizlik uncertainty

duyarlhk analizi sensitivity analysis



veri kalitesi data quality

denetim izi audit trail

kanit dosyasi evidence file

sera gazi bilgi yonetimi GHG information management
kalite yonetimi quality management
kalibrasyon calibration

ic tetkik internal audit

cifte sayim double counting
karbon kredisi, denklestirme carbon credit, offset
akreditasyon accreditation
dogrulayici kurulus verification body
dénem kesimi period cut-off

Kaynaklar ve guncellik notu

Bilgi glincelligi: Eylll 2026. Standart stiriimleri, akreditasyon kurallari ve ulusal mevzuat zamanla degisebilir. Gercek bir
dogrulama ya da resmi raporlama 6ncesinde glincel siriimler ve sartlar ayrica kontrol edilmelidir.

ISO 14064-1:2018, Greenhouse gases — Part 1: Specification with guidance at the organization level for
quantification and reporting of greenhouse gas emissions and removals. Madde 6.4, 8, 9 ve 10, Ek B ve Ek F. https://
www.iso.org/standard/66453.html

ISO 14064-3:2019, Greenhouse gases — Part 3: Specification with guidance for the verification and validation of
greenhouse gas statements. https://www.iso.org/standard/66455.html

ISO/TS 14064-4:2025, Greenhouse gases — Part 4: Guidance for the application of ISO 14064-1. https://www.iso.org/
standard/86109.html

ISO 14064-5:2026, Greenhouse gases — Part 5: Guidance on activities and techniques used remotely in conducting
verification and validation of greenhouse gas statements. https://www.iso.org/standard/87716.html

ISO 14065:2020, General principles and requirements for bodies validating and verifying environmental information.

https://www.iso.org/standard/74257.html

ISO/IEC 17029:2019, Conformity assessment — General principles and requirements for validation and verification
bodies. https://www.iso.org/standard/29352.html

ISO 14066:2023, dogrulama ve gecerli kilma ekiplerinin yetkinlik sartlari.

WRI ve WBCSD, The Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard, Revised Edition.
Bolum 7, 9 ve 10. https://ghgprotocol.org/corporate-standard

Avrupa Komisyonu, CBAM dogrulama sayfasi. https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mec
hanism/cbam-verification_en

T.C. Resmi Gazete, 7552 sayili Iklim Kanunu, 9 Temmuz 2025, sayi 32951 ve Tiirkiye Emisyon Ticaret Sistemi
Yénetmeligi, 27 Agustos 2026, sayi 33353 (Ders 3 ve Ders 5'te verildigi sekilde).

TURKAK (Tirk Akreditasyon Kurumu), dogrulama ve gecerli kilma kuruluslari akreditasyon bilgileri. https://www.turk

ak.org.tr
Ders 11, 13, 14, 15, 16 ve 17 materyalleri (faktor segimi, kategoriler, hesap drnekleri).
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ENGLISH VERSION

LESSON 18: Reporting the GHG Inventory, Quality
Assurance and Verification Readiness

Program: Sustainability in Industry, Climate Change and Carbon Footprint Training (SATSO)

Overview Description

Target University students and technical and administrative staff in industrial organizations

audience

Scope of Turning a calculated organizational GHG inventory into an ISO 14064-1 report, a quality management system, an evidence file
this and readiness for independent verification. This is the closing module of the program

material

Main Example Industry Inc. (a fictional organization). No new emission calculation is made in this lesson. The results of Lessons 15-
example 17 are treated as calculated inventory records

Related Lesson 10 (introduction to ISO 14064-1, boundaries, base year, significance), Lesson 11 (activity data and emission factors),
lessons Lessons 13 and 14 (categories and selection of significant indirect emissions), Lessons 15, 16 and 17 (calculation applications)

Information September 2026
current as
of

Learning outcomes

After completing this material, the participant can:

e Plan an ISO 14064-1 report in terms of purpose, intended users, responsibilities, frequency, structure and access.

e Organize the required report information in eight groups and separate required, recommended and optional
information.

e Distinguish the selection of significant indirect emissions from materiality in verification.

e Record the emission factor and GWP trail (the factor passport) for every significant result.

e Explain the triggers and the policy for base year recalculation.

e Report uncertainty and data quality with justification, without writing arbitrary percentages.

e Set up GHG information management with a responsibility matrix, quality checks and an evidence file.

« Keep verification, validation, accreditation and the training certificate apart.

o Apply the ten red flags and the seven-question quality gate before the report is published.

1. The calculation is finished, the inventory is not

In Lessons 15, 16 and 17 the emissions of Example Industry Inc. were calculated. Seeing a correct COze result in a cell
does not by itself make a good inventory. The real test of an inventory is these two questions:

e Six months from now, can we explain where this result came from?
e Can another competent expert rebuild the same calculation from the same invoices, meter records, emission
factors and method descriptions?

This lesson turns the calculation into a defensible inventory, the inventory into a transparent report, and the report into
an information system that is ready for verification. The complete chain is:

Activity data - source and category - unit - emission factor - factor system boundary, year and geography
- GWP set - CO:2e - double counting check - data quality - uncertainty - report - evidence

The last link is evidence: everything that is stated can be traced backwards. The practical benefit is large. When the
inventory is updated next year, the team knows which file to open, why a factor was chosen and which assumption
affects which result. Carbon accounting stops being a one-off project and becomes a managed organizational process.



Limit of this lesson: The calculations of Lessons 15-17 are not repeated. The subject here is reporting the
calculation results, quality control and verification readiness. The detailed procedures of ISO 14064-3 for verifiers and
accreditation assessor training are also outside this lesson. The aim is to teach how an organization prepares for

verification.

2. Plan the report before writing it

An I1SO 14064-1 report is not a results file prepared in a hurry once the inventory is finished. Reporting should not be
understood as pasting a results table into a Word file. ISO 14064-1:2018 Clause 9.2 requires the report to be planned in
advance. First the purpose of the report is set: management decisions, a customer request, voluntary public disclosure or
independent verification. As the intended user changes, the level of detail and the way of access may change too.

The organization takes and documents the following six decisions:

Decision

Purpose and
objectives

Intended users and
use

Responsibility

Frequency

Structure and
content

Dissemination and
access

Question to ask

Why is the report prepared?

Who will use the report, for which decision?

Who prepares the report and who approves it?

How often is it prepared?

Which information appears in which order?

To whom, in which form and under which confidentiality
conditions is it given?

Confidentiality. Some commercial information may be confidential
for leaving out an important method or boundary decision. If confidential information is not included in the report, the
reason for leaving it out and the way it is managed are documented. Even with the confidential part removed, the report
must stay clear enough for the intended user to interpret the result correctly. Confidentiality is not a reason for
traceability to disappear completely.

Example answer for Example Industry Inc.

Annual management tracking and a customer request

Top management, customer procurement, verifier

Preparer: environmental engineer. Approver: deputy
general manager

Once a year, for the calendar year

The eight groups in Section 3 of this material

Full file for internal use, summary report for the
customer

. However, confidentiality is not an automatic reason

Format. A working file prepared only for internal management and a GHG report given to a customer or to the public do
not have to be in the same format. Whichever format is chosen, the report must be clear enough for the intended user to
interpret the result correctly.

3. 1SO 14064-1 report architecture: required information in eight groups

The required report information is listed in ISO 14064-1:2018 Clause 9.3.1, from item a) to item t). Recommended
information is in Clause 9.3.2 and optional information is in Clause 9.3.3. Examples of report structure are given in Annex

F of the standard.

Attention: The eight groups below are not the eight-item classification of ISO 14064-1 itself. For training purposes
we gather the required report information of the standard into eight understandable groups. The item letters are a
mapping to the 2018 edition.

What must be visible in the report

Clause
9.3.1
items

1. Organization and period

2. Organizational

boundary and reporting

boundary

3. Criteria for significant

indirect emissions

Description of the reporting organization, the person responsible for the report, the reporting a,b,c
period

Documentation of the organizational boundary (the consolidation approach used, for example d, e
control or equity share, and the facilities covered), the reporting boundary

Which indirect emissions were considered significant and by which criteria. Why Category 3, 4, 5 e

and 6 sources were included or left out



4. Results by category Direct emissions by GHG group, indirect emissions by category. Treatment of biogenic CO2. Direct f, g, h, i, ]
removals if quantified. Justification for excluding a significant source or sink

5. Base year and methods @ Base year and base year inventory, recalculations, justification of quantification approaches and k, I, m,n
changes compared with the previous year

6. Factors and GWP Emission and removal factors used, GWP values and their sources o, t
7. Uncertainty and data Description of the impact of uncertainty on category accuracy and the results of the uncertainty p. q
quality assessment

8. Verification status Whether the inventory was verified and, if so, the type of verification and the level of assurance s, r

reached. Also the statement that the report was prepared in accordance with ISO 14064-1

Three points need special attention:

¢ Direct emissions are given by GHG group. The standard requires direct emissions to be reported separately for
CO2, CHa, N20, NFs, SFs and other appropriate GHG groups, in tonnes of COze. Reducing direct emissions to a single
total CO:ze line is not enough. No new biogenic emission calculation is made in this lesson. It is only necessary to
know that, where it applies, the treatment of biogenic CO2 must be described.

e The GWP source must be visible. The GWP values and their source appear in the report. If GWP values that do
not come from the latest IPCC assessment report are used, the factors and database references should be included.

e Carbon credits are not deducted from the inventory total. Offsets and carbon credits are not added to or
subtracted from the direct or indirect emission inventory of the organization. If they are reported, they are shown
separately and clearly from the inventory result. Contractual instruments (for example certificates used in the
market-based electricity method) are also shown separately.

Example: natural gas result of Example Industry Inc. by gas

The natural gas (Category 1) result calculated in Lesson 15 is reported by gas as follows (AR6, 100-year GWP: CO2 =1,
combustion CHa = 27.0, N20 = 273):

[cE Result (tCOze) Note

CO: 1,050.192 1,050,192 kg CO2 + 1,000

CHa 0.505 18.72 kg x 27.0 = 505.44 kg COze
N20 0.511 1.872 kg x 273 = 511.056 kg COze
Total 1,051.208 Rounding is done only at the last step

The total alone gives the same information, but the table by gas lets the verifier check the factor and the GWP.

Required, recommended and optional information

Type Basis Examples
Required Clause The content of the eight groups above
9.3.1

Recommended Clause Climate policy and strategies, reduction initiatives, facility-level disaggregation, emission intensity indicators,
9.3.2 prior period emissions and explanation of differences, information management procedures

Optional Clause Contractual instruments, carbon credits and offsets (together with the relevant scheme, shown separately), GHG
9.3.3 stored in reservoirs

Recommended and optional information strengthens the report but cannot replace the required core. In this way the
report carries the required information of ISO and also presents additional information that is meaningful for the intended
user in a controlled way.

4. Category results and two different concepts of significance

Inventory results are presented on a Category 1-6 panel, with the significant sources included next to each category. A
common conceptual mistake arises here: the same word describes two separate assessments.

Selection of significant indirect emissions (inventory) Materiality (verification)
Question Should this source be placed in the reporting boundary? Does a misstatement affect the decision of the intended
asked user?
Who The organization, by criteria it defines in advance Set within the verification framework as part of the
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What is it To define the scope of the inventory To judge the importance of an error, omission,

used for? misclassification or method deviation

Criteria Magnitude, degree of influence of the organization, access to The likelihood that a misstatement, alone or together
examples data, accuracy, risk, opportunity, legal or customer expectations  with other misstatements, influences the user's decision
Where Report and significance assessment (see Lessons 10, 13 and 14)  Verification agreement and verification plan
documented

A source may have been selected as significant for the inventory, yet a particular small data error may not be material.
Conversely, a disclosure error that looks small may become important for verification if it changes a critical claim. The
two assessments are not used in place of each other. In practice, documenting them separately is a good control practice.

The detailed categorization of categories is in ISO 14064-1 Annex B, and the process for identifying significant indirect
emissions is covered in Lessons 10, 13 and 14.

5. Method and factor passport: where did the result come from?

In Lesson 11 we thought of emission factor selection as a passport. This passport must not get lost at the reporting stage.
For every significant calculation, these eight fields must be traceable:

Field Information to record

Source The institution, document and table in which the factor was published

Year The year the factor belongs to and its match with the reporting year

Geography The country or region the factor represents

Technology The fuel, equipment or process the factor represents

Unit The unit in the denominator of the factor (for example kg/T), tCO2e/MWh) and its match with the activity data unit

System boundary  What the factor covers (combustion, upstream chain, transmission and distribution loss, etc.)
Gases covered Gas-based or ready-made COze

GWP basis For ready-made COze, the GWP set it is based on

Gas-based or ready-made CO:ze? This distinction matters in quality control. With a gas-based factor the organization
chooses the GWP set and applies it consistently. In a ready-made COze factor the GWP is already inside the factor and is
not applied a second time.

GWP basis. If a ready-made CO:ze factor is used, the GWP set it rests on is recorded where possible. It is not assumed
that ready-made factors from different databases use the same GWP basis. If the GWP basis cannot be determined, the
suitability of the factor for this inventory is first re-evaluated. If it still has to be used, this limitation is documented
clearly. Different GWP bases are not combined into a single total without checking.

Supplier-specific data. The same discipline applies to PCF and EPD data. The product match, declared unit, data year,
geographic representativeness, allocation and whether transport is included must be recorded.

Attention: High decimal precision does not make up for weak source information. A result with three decimals is not
defensible if it comes from a factor with an unclear source.

Example: a short passport for electricity

Field Value (Lesson 15 training data)

Activity data 1,250,000 kWh = 1,250 MWHh, invoice and meter record

Factor 0.434 tCO2e/MWh

Source and year ETKB, 2023 Turkiye-wide electricity generation factor

System boundary 1ISO 14064-1 Category 2 boundary (up to the power plant gate, location-based approach)
Calculation 1,250 MWh x 0.434 tCO2e/MWh = 542.50 tCOze

If any field of the passport is missing, the verifier has to ask questions on that line even when the result is correct.



6. Base year, recalculation and comparability

An inventory is not a photograph of a single year. Most organizations want to track performance over time, so the choice
of the base year and the reliability of base year data are important. ISO 14064-1:2018 Clause 6.4 requires the base year
to be established and a base year review and recalculation procedure to be developed, documented and applied. The
base year should be a period for which verifiable data exist and for which a meaningful comparison with the current
reporting boundary can be made. The reason for the choice is explained.

Three situations that trigger recalculation

Trigger Example Why does it break comparability?
Structural change Merger, acquisition, divestiture, other changes that affect the Past and current years are calculated with
reporting boundary different boundaries

Method or factor A change in the calculation method or in the emission factor used Past and current years are calculated on different
change in the inventory bases

Significant error A significant error found later, or a build-up of errors The base year data do not reflect reality

Base year recalculation is not limited to company mergers. Any of the three situations above can affect comparability.
The recalculation and its justification are documented.

Situations that do not trigger recalculation

e Change in production level. According to ISO 14064-1 Clause 6.4.2, the organization does not recalculate its
base year inventory to account for changes in facility production levels. An increase or decrease in production is a
real performance change.

e Publication of a new factor. The publication of a new factor does not mean automatically rewriting past years
with today's factor. The organization assesses the effect of the change on its own recalculation approach and on
comparability between periods. If recalculation is needed, it applies it consistently and documents it.

Recalculation policy and threshold

The organization ties recalculation to a written policy defined in advance. The policy includes:

e Which triggers require recalculation,

e The threshold above which a single change, or the total of changes, is considered significant,
e Who carries out the recalculation, with which record and which approval,

e Which information (old value, new value, justification) is shown in the report.

ISO 14064-1 Clause 6.4.2 refers to substantial cumulative changes, but it does not give a single numerical threshold valid
for everyone. A numerical threshold depends on the organization's policy or on the requirements of the relevant reporting
program. This material does not suggest a percentage. Whatever the threshold is, it must be set in advance and applied
in the same way in all years.

The aim is not to make the past look better. The aim is to compare like with like.

Example: structural change (fictional numbers)

In its base year, Example Industry Inc. reported 12,000 tCOze. Of this, 1,800 tCOze belongs to a facility that was later
sold. In the current year the sold facility is outside the boundary and the current inventory is 10,400 tCOze.

Comparison Calculation Result

Recalculated base year 12,000 — 1,800 10,200 tCOze

Wrong comparison (against the old base year) 10,400 + 12,000 — 1 —13.3% (a reduction that is not real)
Correct comparison (against the recalculated base year) 10,400 + 10,200 - 1 +2.0% (an increase)

Without recalculation, a 13.3% reduction appears. In reality, emissions within the same boundary have increased by
2.0%.

7. Uncertainty and data quality: what do we say in the report?



ISO 14064-1:2018 Clause 8.3 requires the uncertainty associated with quantification approaches to be assessed. The
assessment is made at the level of the inventory category. Where quantitative estimation is not practical, a qualitative
assessment is made. Three steps give a sufficient discipline for reporting:

1. Use quantitative information if it exists. If reliable quantitative uncertainty information exists (for example
measuring device uncertainty, a published range for a factor), use it.

2. If quantitative is not possible, make a justified qualitative assessment. Explain why a quantitative estimate
is not possible or cost-effective and give a qualitative assessment.

3. Make the main sources of uncertainty visible. Show in the report their effect on the accuracy of the relevant
inventory categories.

Sensitivity is not uncertainty. The +20% band used in Lesson 17 was only an example sensitivity band, not a
statistical confidence interval. Presenting £20% as uncertainty in a real inventory is misleading. This is one of the ten red
flags.

Source of uncertainty Example

Activity data Estimated meter reading, missing invoice, measuring device error
Emission factor A default factor that does not represent the country or the facility
Net calorific value, density Fuel composition changing during the year

Allocation and use Assumptions for sharing between products or facilities

End of life and scenarios Waste disposal or product use scenarios

Data quality. We do not leave data quality with only a label such as good, medium or poor. The label is justified with
these criteria:

Source Does the data come from measurement, from an invoice or from an estimate?
Currency Does the data belong to the reporting year?

Geographic representativeness Is the factor or data for this country and region?

Technological representativeness Is the factor for this fuel, equipment or process?

Traceability Can we go back to the source?

The aim is not to produce complex statistics for every line. The aim is to show, transparently, the weak points that could
mislead the intended user.

8. GHG inventory quality management plan

A good inventory must not depend on a calculation file on one person's computer. ISO 14064-1:2018 Clause 8.1 covers
GHG information management and Clause 8.2 covers documentation and record retention. Information management is a
living control system. Among the topics addressed in Clause 8.1.2 are the identification of responsibilities and authorities,
training of the team, review of sources, selection of the quantification approach and consistency across facilities,
maintenance and calibration of measuring equipment, the data collection system, accuracy checks, internal audits and
periodic reviews, and opportunities for improvement.

Responsibility matrix

The organization must be able to answer these questions: Who is responsible for which data? Which source does the data
come from? Who calculates? Who performs the technical check? Who approves? Where is the evidence kept?

. Evidence
Example in Example Industry Inc. _
location
Data owner Closes the period and hands over the record Procurement (natural gas and Invoice and meter
electricity invoices) folder
Calculator Applies the unit, factor and category match Environmental engineer Main calculation
file
Technical Reviews unusual changes, formulas, double counting risk and  Second engineer or quality unit Check record form
checker source documents
Approver Confirms the version the report is based on and that open Deputy general manager Approval record

findings are closed



Annual quality cycle
Data collection - accuracy check - technical review - correction - approval - archiving

In this way, control does not become a signature at the end of the file. It is spread through the process.
Core tools

e Separate review that the same calculation approach is applied consistently when there are several facilities.
e Maintenance and calibration records of measuring equipment.

e Regular accuracy checks.

e Periodic internal audit or technical review.

e Version records of method and factor changes.

¢ Documentation and record retention (Clause 8.2: keeping the documents that make verification possible).

This structure is not built only for the verifier. It is built to catch errors early and to protect organizational memory.

Example: unusual change check

If production falls by 10% while natural gas consumption rises by 40%, the system should ask for an explanation. Natural

gas use per unit of production has increased by 1.40 + 0.90 — 1 = 55.6%. This is not necessarily an error. It may be a
new furnace or a change in product mix. But the report must not be closed without an explanation.

9. Evidence file: every result needs a path backwards

One of the most practical tools for verification readiness is the evidence file. The folder structure varies with the
organization's processes, but the logic is the same:

Inventory 2025/
01 Boundaries and organization charts
02_Invoices and meter records
03 Fuel and vehicle records
04 Refrigerant service forms
05 Electricity
06 Logistics
07 Supplier PCF and EPD data
08 Emission factors (passport and source document)
09 Calculation files (one main file with date, version and approval)
10 Assumptions and exclusions
11 Uncertainty assessments
12 _Approval records

What does good evidence look like?

An evidence file is not a pile of PDFs.

e Every record is named so that it is clear which calculation line it supports.

e The link of the record with the reporting period is clear.

¢ Where needed, it is shown that the source comes from an authorized person or system.

e A screenshot can be weak evidence if the database behind it or the date is not visible.

e In a supplier declaration, the product, period, unit and system boundary must really match the data used in the
calculation.

File management. An uncontrolled chain of files such as final.xlsx, final2.xlsx and last _final.xlsx is not used. A
single main calculation file carrying date, version and approval information is used. Example name:
Inventory 2025 v3 approved 2026-03-14.x1sx.

Audit trail: walking from the result to the source

Let us walk back from a single result. For example, there is a Category 4 material result:



Result cell (tCO:e) - calculation line - tonnage record - emission factor - data source and system boundary
description of the factor

The point where this chain breaks is where questions begin in verification. A good audit trail allows an independent
person to reproduce the same result from the same source data. Document retention and record keeping are therefore
not a side job of the inventory. They are part of the inventory itself.

Basic quality test: With the same source data and the described methods, an independent, competent person must
be able to rebuild the same calculation chain.

10. Verification, validation and certificate are not the same thing

Verification Validation Training certificate
Subject A GHG statement made up of The reasonableness of the assumptions and methods The participation or success
historical data and information supporting a forward-looking or projected statement result of this training program
Measure Conformity with set criteria Reasonableness of the projection Conditions defined by the
program
Example The 2025 annual inventory of A projected reduction claim for a project Completion of these lessons

Example Industry Inc.

Output Verification statement (opinion) Validation statement Training participation or
and verification report success certificate

Because an annual organizational GHG inventory contains data from a past period, the main concept here is
verification.

There is no technical result called an ISO 14064-1 certificate

ISO 14064-1 is a standard that gives the requirements and guidance for quantifying and reporting the GHG inventory at
the organization level. It is not a management system standard that can be certified on its own. The technical output is
the verification statement or opinion given by an independent verifier.

Wording to avoid More accurate wording

We obtained an ISO 14064-1 certificate Our GHG inventory was prepared according to ISO 14064-1 and verified by an independent
verification body. A verification statement is available

We verified our inventory ourselves Our inventory has been through an internal technical review. No independent verification has
been done
Our inventory is verified because we A training certificate is a personal training result. It does not mean the inventory is verified

hold a training certificate

An organization must not declare its own inventory verified by itself. The internal audit and technical review in Clause 8
are valuable, but they do not replace independent verification. If independent verification has been done, how the
verification statement will be made available to intended users must also be managed. In the report, the verification
status is stated together with the type of verification and the level of assurance reached (Clause 9.3.1 s).

The participation or success certificate of this training is an entirely different result. It does not mean that the company's
GHG inventory has been verified.

11. How does verification think? A short framework

This section gives a framework sufficient for the organization's preparation. The detailed procedures for verifiers are the
subject of ISO 14064-3 and are outside the scope of this lesson.

Five parameters of the verification plan

Independent verification does not look only at the total emission figure. The elements below are part of the verification
terms and are defined before verification. The organization does not add them to its own report later at random.

Parameter Meaning



Objective What the verification is done for and whose need it serves

Scope Which facilities, categories, sources and period are verified

Criteria The benchmark the statement is compared against (for example ISO 14064-1, program requirements if any)
Level of assurance The degree of confidence the verifier reaches

Materiality The level of misstatement that could influence the decision of the intended user

Levels of assurance

Under ISO 14064-3, reasonable and limited levels of assurance may apply. The chosen level affects the nature and extent
of the verification approach. The level is set by the contract or the program conditions and is not the same in every
verification. The level of assurance and the materiality threshold are not labels that the organization adds to its report
afterwards. This material also does not set any level or threshold.

Risk-based evidence logic

The verifier thinks about where significant misstatements could arise and shapes the evidence gathering approach by
risk. Large sources, complex calculations, estimates, new methods, boundary changes and weak controls may require
more attention. Document review, inquiry, recalculation, cross-checking and, where appropriate, remote or site
techniques can be used according to the verification plan.

The best preparation for the organization is not to guess which document the verifier will ask for. It is to make the source
list complete, the methods justified, the responsibilities clear and the audit trail open.

The standards family (short map)

Standard Subject Importance for this lesson

1ISO 14064- Organization-level inventory and reporting Basis of the report

1:2018

ISO/TS 14064- Guidance for applying ISO 14064-1 (boundaries, quantification, Supporting guidance. It does not replace ISO

4:2025 reporting, traceability) 14064-1

1ISO 14064- Verification and validation of GHG statements Verification process and assurance

3:2019

ISO 14065:2020 Requirements for bodies validating and verifying environmental Competence of the verification body (basis for
information accreditation)

ISO/IEC General principles and requirements for validation and verification Parent framework of ISO 14065

17029:2019 bodies

ISO 14066:2023 Competence of validation and verification teams Competence of the team

1ISO 14064- Activities and techniques used remotely in verification and validation =~ Guidance on remote verification

5:2026

This table is background information. The practical conclusion for the organization is: when choosing a verifier, look at the
competence and accreditation of the body, and on your own side prepare the inventory, the report and the evidence file.

Accreditation: what is checked?

If accredited verification is requested, it is checked that the verification body holds a current accreditation and also that
the accreditation scope is suitable for the relevant activity. A valid accreditation alone is not enough. The scope must
include the verification that is requested. In Tiirkiye the national accreditation body is TURKAK. The accreditation scope of
validation and verification bodies should be checked from TURKAK sources. Versions of these standards published under
the TS EN ISO name may also be available in Turkiye, and the current scope should be checked in the TSE catalogue.

Current status and related frameworks (September 2026)

Currency of the standards. According to the ISO record, ISO 14064-1:2018 was reviewed and confirmed in 2024.
The standard is also at the revision stage, and a working draft for a new edition is being developed. Until the new
edition is published, the current 2018 edition applies. ISO/TS 14064-4 was published on 25 November 2025 and
replaced ISO/TR 14069:2013. ISO 14064-5 was published on 12 February 2026. ISO 14064-3:2019 and ISO
14065:2020 are in force.




Relation to the GHG Protocol. The GHG Protocol Corporate Standard also covers inventory quality management
(Chapter 7), reporting (Chapter 9) and verification (Chapter 10). The focus on a transparent audit trail, data quality,
internal control and the risk of material misstatement in verification overlaps with the ISO framework. In this lesson the
GHG Protocol does not replace ISO requirements and is a supporting comparison source. The organization must meet the
requirements of whichever framework it reports under.

Monitoring and verification legislation in Tiirkiye. As given in Lessons 3 and 5, Climate Law No. 7552 (9 July 2025,
issue 32951) and the Turkiye Emissions Trading System Regulation published in the Official Gazette of 27 August 2026,
issue 33353, set separate monitoring, reporting and accredited verification requirements for installations in scope. These
requirements may differ from a general ISO 14064-1 inventory. If national legislation or a program adds requirements,
those requirements apply instead of the general approach of the ISO lesson. Because details and the implementation
timeline may change, they should be checked against official sources.

Relation to EU CBAM. Verification of embedded emissions under CBAM is subject to a separate EU framework.
According to the European Commission's CBAM verification page, accreditation is granted by national accreditation
bodies in EU and EEA countries. This framework (including Delegated Regulation (EU) 2025/2551) is not the same as a
general ISO 14064-1 verification. An organization that will have verification done for CBAM should check the verifier's
accreditation under CBAM from Commission sources.

12. What does the verifier test at Example Industry Inc.?

Let us look at Example Industry Inc. through the eyes of a verifier. Six tests check the results of Lessons 15-17 through
the trail of source data, method and result.

Test Verifier's question Evidence to be shown
Natural gas Is there a trail between the invoice or meter data and the reported consumption? Are the Invoice and meter records,
density, net calorific value and gas-based emission factors linked to the right source? factor passport, calculation
file
Electricity Is the generation emission boundary kept for Category 2? Were consumption point effects Factor source and system
added to the same category by mistake? boundary record

Refrigerant Is the service fill proven by a method that really represents the emission, or was only the fill = Service forms, equipment

gas quantity assumed to be leakage? inventory, method description

Transport Was a tonne-km factor mixed up with vehicle km? Transport records, factor unit

PCF or EPD If the raw material PCF or EPD includes delivery transport, was the same transport counted Supplier data sheet, boundary
a second time in Category 37 description

Double Are the GWP basis and system boundary of the ready-made CO:ze factor linked to the Factor passport, category

counting record? Does the same emission appear in two categories? mapping table

and GWP

Period cut-off. Another critical test is period cut-off. To which reporting period does energy that was consumed in
December but invoiced in January belong? If the meter period, the date the service was provided and the accounting
entry are mixed up, a shift between periods can occur. A strong evidence trail answers such questions quickly.

13. Technical error hunt before verification: 10 red flags

Before verification the ten flags below are checked. If even one check fails, correcting it before sending the report is the
cheapest time. Correct not only the cell but also the root cause of the error, so that the same problem does not repeat
next year.

Red flag Why is it a problem? How is it fixed?
1 The organizational or reporting boundary is unclear It cannot be understood which Document the boundary and the
activity is inside, and the result consolidation approach in writing

cannot be compared

2 The same emission is counted in two categories The total comes out higher than itis = Set up a category mapping table
and a double counting check

3  The source, year or system boundary of the emission The factor cannot be defended or Complete the factor passport
factor is missing reproduced

4 The GWP basis of a ready-made COze factor cannot be Different GWP sets get mixed and Re-evaluate suitability, change the
determined but its suitability for use was never the result becomes inconsistent factor if needed or document the

questioned limitation



5 The base year or the method changed but comparability Comparison between periods Recalculate or explain the effect

is not explained misleads with its justification

6 Zero was entered for missing data or substitute data was Zero does not mean no data, and Record the missing data, use a
used without justification emissions are under-reported justified substitution method

7 A simple £20% sensitivity test was presented as a real Sensitivity is not statistical Use real quantitative uncertainty
uncertainty range uncertainty or make a justified qualitative

assessment

8 The unit, system boundary, allocation and delivery scope A wrong unit or boundary silently Read the data sheet, record the

of EPD or product carbon footprint data were used corrupts the calculation match

without being read

9 A carbon credit or offset was deducted from the inventory 1SO 14064-1 requires them to be Report the inventory gross, show
emission reported separately from the the credit separately
inventory
10 The audit trail back to the source is broken even if the The verifier cannot reproduce the Complete the chain of result,
result looks right result calculation, factor and source data

Exercise: error hunt (with answers)

Question 1. The report of Example Industry Inc. has a Category 3 transport calculation. The EPD of the raw material
supplier includes delivery transport, but the company also made a separate tonne-km calculation for the same delivery.
Which flags and which root cause?

Answer. Flag 2 (double counting) and flag 8 (EPD scope not read). The root cause is that the system boundary in the EPD
data sheet was not entered in the factor passport. Correction: record the EPD boundary, remove the separate transport
calculation if the EPD covers transport, and add this to the checklist.

Question 2. The report contains this sentence: The uncertainty of the inventory is £20%. The basis is the sensitivity test
of Lesson 17. What is the problem?

Answer. Flag 7. £20% is only an example sensitivity band and not statistical uncertainty. If real quantitative information
exists it is used. If not, a justified qualitative assessment is made with the reason explained, and the main sources of
uncertainty are shown.

Question 3. In a refrigerant record, the service fill quantity was counted directly as leakage emission, but it is not
recorded for which equipment the fill was made or whether it represents real leakage. Which check fails?

Answer. Flag 10 and an incomplete factor passport. There is no method or service form evidence showing that the fill
quantity represents the emission. Correction: add an equipment-based record and a method description.

14. Before publishing the report: the 7-question quality gate

Before publishing the report or sending it to independent verification, seven questions are asked. These seven questions
are not only a checklist, they are a decision gate. If the answer to any question is no, the report is not considered closed.
A responsible person is assigned, the missing record is completed, the calculation or explanation is corrected if needed,
and the check is repeated.

Evidence needed to
answer yes

No Quality gate question

1 Are the organizational and reporting boundaries clear? Is it understandable which activities are inside Boundary document,

and outside, not only the facility list? organization chart
2 Is the selection of significant indirect emissions justified by criteria? Significance assessment and
its criteria

3 Is there an evidence trail from every significant result to the source data? Can a verifier walk back from = Evidence file and audit trail
a calculation line to the invoice, meter record, service form or supplier document?

4 Are the source, year, unit, system boundary and, where needed, GWP basis of the emission factor Factor passports
recorded?

5 Was double counting checked? Do transport, PCF, EPD, energy and upstream effects avoid appearing a = Category mapping and
second time in another calculation? double counting check
record

6 Are the base year, method changes, exclusions, data quality and uncertainty explained transparently? Report sections,

recalculation record



7 Are the responsible person, version and approval of the report clear? Is the published report based on Version record and approval
the same version as the approved calculation file? signature

The five principles of the quality gate

Beneath this quality gate there is a compass made of the principles of ISO 14064-1: relevance, completeness,
consistency, accuracy and transparency. Each of the seven questions tests at least one of these principles.

The aim is not a claim of perfection. The aim is to catch points that cannot be explained or traced before publication. If
you can answer yes to all seven questions with evidence, the inventory has become not only calculated but also
managed, reportable and prepared for verification.

15. Final assessment and training certificate: closing the program

This section is the closing module of the program. First come five quick checks, then the meaning of the training
certificate.

Final assessment: five quick checks (with answers)

1. Are the selection of significant indirect emissions and materiality in verification the same concept? No.
One concerns the inventory boundary, the other the effect of a misstatement on the intended user's decision.

2. Are purchased carbon credits automatically deducted from the organization's direct and indirect
inventory total? No. If there are any, they are reported separately and transparently from the inventory.

3. Are only a number and a unit enough for an emission factor? No. The source, year, geography, system
boundary and gases covered matter. For a ready-made CO:ze factor the GWP basis is also recorded where possible.

4. Does uncertainty mean writing a random percentage for every source? No. A quantitative assessment is made
if real information exists, and a justified qualitative assessment if it is not possible.

5. Does the success certificate of this training mean that your company's ISO 14064-1 inventory has been
verified? Absolutely not. A training certificate is a personal training result. Verification of the inventory concerns the
verification statement of an independent verifier.

Verification statement and training certificate

Training participation or success

Verification statement

certificate
Whose is it? The organization's GHG inventory or statement The person who took the training
Who issues it? Independent verification body The SATSO-SUBU training program
What is it based = Verification requirements such as ISO 14064-3 and the verification Participation or success conditions defined by
on? agreement the program
Meaning The statement was verified against set criteria (together with the level The person completed or passed the training

of assurance)

Training assessment and certificate process

From this point on, the assessment exam of the platform and the participation or success conditions defined by SATSO-
SUBU apply. This material does not define a pass percentage, an exam duration or a score threshold. These are the
program's own conditions.

Closing the program

Throughout this training we covered the whole chain of the GHG inventory, from measurement to reporting. A reliable
carbon footprint is not just a correctly calculated number. It is an inventory with clear boundaries, traceable data, a
consistent method, a checked double counting risk, and one that can be proven when needed.

Measure - classify - factor - GWP - check - report - prove

Now it is your turn to apply this approach to your own organization's data.



Summary

¢ When the calculation is finished the inventory is not finished. The result must be reportable and provable.

e The report is planned first: purpose, intended users, responsibility, frequency, structure, access (Clause 9.2).

e The required report information is listed in Clause 9.3.1. For training it is grouped in eight groups. Recommended
(9.3.2) and optional (9.3.3) information cannot replace the required core.

e Direct emissions are reported by GHG group. Carbon credits are not deducted from the inventory and are shown
separately.

e Selection of significant indirect emissions concerns the inventory scope. Materiality in verification concerns the
effect of a misstatement on the user's decision.

e A factor passport (source, year, geography, technology, unit, system boundary, gases, GWP basis) is kept for every
significant result.

e Recalculation is triggered by three situations: structural change, method or factor change, significant error. A
change in production level does not require recalculation.

e For uncertainty, quantitative information or a justified qualitative assessment is used. The £20% sensitivity band is
not uncertainty.

e Quality management (Clause 8) is a living control system: responsibility matrix, calibration, accuracy checks,
internal review, version records, record retention.

e The evidence file allows walking back from result to source. The basic test: an independent competent person must
be able to rebuild the same calculation.

o Verification addresses a historical statement and validation a forward-looking one. ISO 14064-1 is not a
management system certifiable on its own. The technical output is the verification statement. The training
certificate is separate from it.

o Before the report is published, the ten red flags and the seven-question quality gate are applied.

Knowledge check (with answers)

1. In which clause are the required information items of an ISO 14064-1 report listed? In Clause 9.3.1.
Recommended information is in Clause 9.3.2 and optional information in Clause 9.3.3. The eight groups in this material
are a training summary, not the standard's own classification.

2. What is the difference between placing a source in the reporting boundary and materiality in
verification? The first defines the scope of the inventory by criteria the organization sets in advance. The second
assesses whether an error or omission could affect the decision of the intended user.

3. Why can the +20% band of Lesson 17 not be reported as real uncertainty? Because it is only an example
sensitivity band, not a statistical confidence interval. If real quantitative information exists it is used, otherwise a justified
qualitative assessment is made.

4. When a new emission factor is published, are past years recalculated automatically? No. The organization
assesses the effect of the change on comparability according to its own recalculation policy. If needed, it recalculates
consistently and documents it.

5. The base year of Example Industry Inc. is 12,000 tCOze and 1,800 tCO:e of it belongs to a facility that was
sold. If the current inventory is 10,400 tCOze, what is the correct comparison? The base year is recalculated as
12,000 — 1,800 = 10,200 tCOz2e. The comparison is 10,400 = 10,200 — 1 = about +2.0%, an increase. A comparison with
the old base year would misleadingly give —13.3%.

6. Can an organization say we obtained an ISO 14064-1 certificate? Technically no. ISO 14064-1 is not a
management system that can be certified on its own. For a verified inventory there is a verification statement. The
correct wording is that the inventory was prepared according to ISO 14064-1 and verified independently.

7. What is the difference between verification and validation? Verification addresses a statement made up of data
that has already occurred, and validation addresses the reasonableness of assumptions and methods supporting a
forward-looking or projected statement. For an annual organizational inventory the main concept is verification.

8. If accredited verification is requested, what is checked? That the verification body has a current accreditation
and that its accreditation scope is suitable for the relevant activity.

9. How are the level of assurance and the materiality threshold determined in independent verification?
They are set as part of the verification terms and the contract or program conditions. They are not the same in every
verification. The organization does not add them to its report afterwards at random.



10. What is done if the answer to a question in the seven-question quality gate is no? The report is not
considered closed. A responsible person is assigned, the missing record is completed, the calculation or explanation is
corrected if needed, and the check is repeated.

Key concepts glossary (TR - EN)

Tiirkce English

sera gazl envanteri GHG inventory

sera gazl raporu GHG report

raporlama siniri reporting boundary

kurulus siniri organizational boundary
konsolidasyon yaklasimi consolidation approach

baz yil base year

baz yil yeniden hesaplama base year recalculation
dogrulama verification

gecerli kilma validation

dogrulama beyani verification statement
guvence seviyesi level of assurance

makul givence reasonable assurance

sinirh glivence limited assurance

maddilik, 6nemli yanhshk materiality, material misstatement
onemli dolayli emisyon significant indirect emission
emisyon faktoru emission factor

faktor pasaportu factor passport (traceability record)
kuresel 1Isinma potansiyeli (KIP) global warming potential (GWP)
belirsizlik uncertainty

duyarlihk analizi sensitivity analysis

veri kalitesi data quality

denetim izi audit trail

kanit dosyasi evidence file

sera gazi bilgi yonetimi GHG information management
kalite yonetimi quality management
kalibrasyon calibration

ic tetkik internal audit

cifte sayim double counting

karbon kredisi, denklestirme carbon credit, offset
akreditasyon accreditation

dogrulayici kurulus verification body

dénem kesimi period cut-off

Sources and currency note

Information is current as of September 2026. Standard editions, accreditation rules and national legislation may change
over time. Before an actual verification or official reporting, current versions and requirements must be checked
separately.

e |ISO 14064-1:2018, Greenhouse gases — Part 1: Specification with guidance at the organization level for
quantification and reporting of greenhouse gas emissions and removals. Clauses 6.4, 8, 9 and 10, Annex B and
Annex F. https://www.iso.org/standard/66453.html

e |SO 14064-3:2019, Greenhouse gases — Part 3: Specification with guidance for the verification and validation of
greenhouse gas statements. https://www.iso.org/standard/66455.html



https://www.iso.org/standard/66453.html
https://www.iso.org/standard/66455.html

ISO/TS 14064-4:2025, Greenhouse gases — Part 4: Guidance for the application of ISO 14064-1. https://www.iso.org/
standard/86109.html

ISO 14064-5:2026, Greenhouse gases — Part 5: Guidance on activities and techniques used remotely in conducting
verification and validation of greenhouse gas statements. https://www.iso.org/standard/87716.html

ISO 14065:2020, General principles and requirements for bodies validating and verifying environmental information.
https://www.iso.org/standard/74257.html

ISO/IEC 17029:2019, Conformity assessment — General principles and requirements for validation and verification
bodies. https://www.iso.org/standard/29352.html

ISO 14066:2023, competence requirements for validation and verification teams.

WRI and WBCSD, The Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard, Revised Edition.
Chapters 7, 9 and 10. https://ghgprotocol.org/corporate-standard

European Commission, CBAM verification page. https://taxation-customs.ec.europa.eu/carbon-border-adjustment-m
echanism/cbam-verification_en

Republic of Tlrkiye Official Gazette, Climate Law No. 7552, 9 July 2025, issue 32951, and Tlirkiye Emissions Trading

System Regulation, 27 August 2026, issue 33353 (as given in Lessons 3 and 5).
TURKAK (Turkish Accreditation Agency), accreditation information for validation and verification bodies. https://www

turkak.org.tr
Materials of Lessons 11, 13, 14, 15, 16 and 17 (factor selection, categories, calculation examples).
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https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism/cbam-verification_en
https://www.turkak.org.tr/

