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ISO standard ISO 21930 and CEN standard EN 15804 serves as the core Product Category Rules (PCR)
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PCR 2019:14 Construction products, version 1.2.2 with UN CPC code 37310.

PCR review was conducted by: The Technical Committee of the International EPD® System. Review chair: Claudia A. Peña, University 
of Concepción, Chile
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equivalent system boundaries and descriptions of data; apply equivalent data quality requirements, methods of data collection, and 
allocation methods; apply identical cut-off rules and impact assessment methods (including the same version of characterisation 
factors); have equivalent content declarations; and be valid at the time of comparison.

Life cycle assessment (LCA)Life cycle assessment (LCA)
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Third party verifier: Prof. Ing. Vladimír Kočí, Ph.D., MBA LCA Studio Šárecká 5,16000 
Prague 6 - Czech Republic

Approved by: The International EPD® System
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An Environmental Product Declaration (EPD) is an ISO Type III Environmental Declaration based on ISO 14025 standard. An EPD An Environmental Product Declaration (EPD) is an ISO Type III Environmental Declaration based on ISO 14025 standard. An EPD 
transparently reports the environmental performance of products or services from a lifecycle perspective. The preparation of an EPD transparently reports the environmental performance of products or services from a lifecycle perspective. The preparation of an EPD 
includes different stages, from acquiring raw materials to the end of life of the final product. EPDs are based on international standards includes different stages, from acquiring raw materials to the end of life of the final product. EPDs are based on international standards 
and consider the entire value chain. Additionally, EPD is a third-party verified document. This EPD includes several sections described and consider the entire value chain. Additionally, EPD is a third-party verified document. This EPD includes several sections described 
below.below.

1. Program Information1. Program Information

The first part of an EPD has information about the name of the manufacturer and product/service and other general information The first part of an EPD has information about the name of the manufacturer and product/service and other general information 
such as the validity and expiration dates of the document, the name of the program operator, geographical scope, etc. The second such as the validity and expiration dates of the document, the name of the program operator, geographical scope, etc. The second 
page states the standards followed and gives information about the program operator, third-party verifier, etc. The followed Product page states the standards followed and gives information about the program operator, third-party verifier, etc. The followed Product 
Category Rule (PCR) is indicated on the second page.Category Rule (PCR) is indicated on the second page.

2. Company and Product Information2. Company and Product Information

Information about the company and the investigated product is given in this section. It summarizes the characteristics of the product Information about the company and the investigated product is given in this section. It summarizes the characteristics of the product 
provided by the manufacturer. It also includes information about the product such as product composition and packaging.provided by the manufacturer. It also includes information about the product such as product composition and packaging.

3. LCA Information3. LCA Information

LCA information is one of the most important parts of the EPD as it describes the functional/declared unit, time representativeness of LCA information is one of the most important parts of the EPD as it describes the functional/declared unit, time representativeness of 
the study, database(s) and LCA software, along with system boundaries. The table presented in this part has columns for each stage the study, database(s) and LCA software, along with system boundaries. The table presented in this part has columns for each stage 
in the life cycle. The considered stages are marked ‘X’ whereas the ones that are not considered are labeled as ‘ND’ (Not Relevant). Not in the life cycle. The considered stages are marked ‘X’ whereas the ones that are not considered are labeled as ‘ND’ (Not Relevant). Not 
all EPDs consider the full life cycle assessment for a product’s entire life stages. The ‘System Boundary’ page is also the place where all EPDs consider the full life cycle assessment for a product’s entire life stages. The ‘System Boundary’ page is also the place where 
one can find detailed information about the stages and the assumptions made.one can find detailed information about the stages and the assumptions made.

4. LCA Results4. LCA Results

The results of the Life Cycle Assessment analysis are presented in table format. The first column in each table indicates the name of The results of the Life Cycle Assessment analysis are presented in table format. The first column in each table indicates the name of 
the impact category and their measurement units are presented in the second column. These tables show an amount at each life the impact category and their measurement units are presented in the second column. These tables show an amount at each life 
cycle stage to see the impact of different indicators on different stages. Each impact can be understood as what is released through cycle stage to see the impact of different indicators on different stages. Each impact can be understood as what is released through 
the production of the declared unit of the material—in this case, 1 m² of hand-made brick. The benefits of reuse/recycling of the the production of the declared unit of the material—in this case, 1 m² of hand-made brick. The benefits of reuse/recycling of the 
declared product is reflected in this section.declared product is reflected in this section.

The first impact in the table is global warming potential (GWP), which shows how much CO2The first impact in the table is global warming potential (GWP), which shows how much CO2 is released at each stage. Other impacts  is released at each stage. Other impacts 
include eutrophication potential, acidification potential, ozone layer depletion, land use related impacts, etc. The second table provides include eutrophication potential, acidification potential, ozone layer depletion, land use related impacts, etc. The second table provides 
results for resource use and the third table is about the waste produced during the production. The fourth and final table shows the results for resource use and the third table is about the waste produced during the production. The fourth and final table shows the 
results for the GWP-GHG indicator, which is almost equivalent to the GWP-Total indicator mentioned previously. The only difference is results for the GWP-GHG indicator, which is almost equivalent to the GWP-Total indicator mentioned previously. The only difference is 
that this indicator excludes the biogenic carbon content by following a certain methodology.that this indicator excludes the biogenic carbon content by following a certain methodology.

How to Read This EPD?How to Read This EPD?
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Saray Tuğla

About 
Saray Tuğla
Inheriting years of experience from 
Abdurrahman Kaba, who has been 
producing handmade bricks since the 
1950s, Edip Kaba commissioned a block 
brick factory equipped with the technology 
of the period in 1988, instead of producing 
handmade bricks in accordance with the 
needs of the age.

Saray Tuğla was established in 1977 
and purchased by Edip Kaba in 2010, 
modernized with a large investment and 
continued to produce block bricks with the 
increase in capacity.

The company produces block brick types 
until 2020, has also started to produce 
handmade products, which is the father’s 
profession, in order to increase the product 
variety. We continue to produce high quality 
new products such as wedge bricks, facing 
bricks, wall and floor tiles, handmade tiles 
in our facility, which is established on a 
total area of   85000 m²m², including 25000 m²m² 
closed area and 60000 m²m² open area.
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Saray Tuğla produces hand-made bricks with soils 
of different properties. Clay accounts for more than 
99% of the raw material input. Some additives such 
as calcite are used during the production as well. 
 
Bricks are shipped to the customers with the use of 
packaging film and wooden pallet as a packaging 
materials. The product composition, and packaging 
information are shown in below tables. Typical 
height of a single brick varies between  48 - 73 mm.

Production stages;

• Soils of different properties are mixed under a spesific recipe.
• Mixture is sieved in filter press with 700-micron sieves and 

turned into mud.
• The resulting mud is shaped in the molding section.
• The formed mud is left to dry under the sun (1-2 days in 

summer and an anverage of 1 week in winter conditions).
• The dried product is baked in a industriel kiln for 13.5 hours 

then reaches the brick stock area.
• The bricks are then packaged and becomes ready for 

shipment.

Saray Tuğla 5

Product Composition (% in mass)

Clay > 99 %

Minor additives < 1 %

*Packaging

Wooden Pallet 1.215 kg

Packaging Film 0.07 kg

* For 1 m² m² of the final product

About 
The Product



System Boundary

A1 A2

Saray Tuğla

This stage includes raw 
material extraction and pre-
treatment processes before 
production. The company 
acquires all of the needed raw 
materials locally.

Raw Materials 
Supply

Raw Materials 
Transport

Assembly

This stage is relevant 
to the transportation 
of the raw materials 
to the manufacturer’s 
plant. The raw material 
transportation is handled 
via trucks.

This stage takes all 
the processes during 
manufacturing into 
account. Energy and 
water consumptions 
are considered in this 
stage along with the 
packaging use for the  
product.
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A3
Final Product
Shipment

A4

This stage is relevant 
for the transportation 
of the final product. 
The transportation 
tonnages and routes 
are provided by the 
manufacturer. Sea 
transportation is the 
dominant mean of 
transportation for 
the shipment of final 
products.



C1 C2 C3

Saray Tuğla

This stage includes the 
transportation of the 
waste bricks from the site 
to the landfill. An average 
distance of 50 km is 
assumed. Transportation 
is assumed to handled 
via trucks with euro5 
motors.

This stage includes the impact 
that arises during the processing 
of waste bricks. It is assumed that 
bricks are crushed on site and 95% 
are reused on the site as infill and the 
rest is sent to landfill.  Considering 
the market averages, it is assumed 
that 0.8 litres of diesel is consumed 
for crushing one tonne of bricks.

Deconstruction/ 
Demolition

Waste Transport Waste Processing

C4 D
The remaining 5% of the waste 
bricks are sent to landfill.

Per functional unit, 119.7 kg 
of crushed bricks are used 
as infill at the construction 
site. It is assumed that, this 
amount substituted the 
need for the same amount 
of virgin raw aggregate. 

Disposal Benefits and Loads

7

This stage includes the impacts during 
the dismantling proces. Considering the 
total impact of the product throughout 
different life cycle stages, the impact in 
this stage for 1 m²m² of declared product 
becomes very low and can be ignored 
according to the related PCR by appling 
%1 cut-off rule.



Functional Unit 1 m²m² of hand-made brick manufactured by Saray Tuğla

Weight 126 kg/m²m²

Conversion factor to 1 kg 0.00794 m²/kgm²/kg

Database(s) and LCA Software Ecoinvent 3.8 and SimaPro 9.3

System Boundary Cradle to gate with options, modules C1–C4, module D with optional modules 
(A1–A3 + A4 + C + D)

REACH Regulation
No substances included in the Candidate List of Substances of Very High Concern for 
authorization under the REACH regulations are present in this product either above the 
threshold for registration with the European Chemicals Agency or above 0.1% (wt/wt).

Cut-Off Rules
1% cut-off applied. Data for elementary flows to and from the product system 
contributing to a minimum of 99% of the declared environmental impacts have been 
included.

Period Under Review 01.01.2021 - 31.12.2021

Allocations
Raw materials transportation were weighted according to 2021 transportation figures. 
In addition, hazardous and non-hazardous waste amounts were also allocated from 
the 2021 total waste generation.

LCA Modelling, Calculatition 
and Data Quality

The results of the LCA with the indicators as per EPD requirement are given in the LCA 
result tables. All energy calculations were obtained using Cumulative Energy Demand 
(LHV) methodology, while fresh water use is calculated with selected inventory flows in 
SimaPro according to the PCR. There are no co-product allocations within the LCA study 
underlying this EPD. The SimaPro 9.3 LCA software and the Ecoinvent 3.8 LCA database 
were used to calculate the environmental impacts. The regional energy datasets were 
used for all energy calculations. Raw materials, energy and water consumption, waste 
material and product transport data is primary data collected from the manufacturer.

LCA Information
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(X = Included in LCA,  NR= Not relevant, ND= Not declared)

Product Product 
StageStage

ConstructionConstruction
ProcessProcess
StageStage

Use StageUse Stage End of Life End of Life 
StageStage

Benefits Benefits 
and and 
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Module A1 A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 C1 C2 C3 C4 D

Modules 
Declared X X X X ND ND ND ND ND ND ND ND X X X X X

Geography TR TR TR UK - - - - - - - - GLO GLO GLO GLO GLO

Specific Data 
Used >90% >90% >90% >90% - - - - - - - - - - - - -

Variation - 
Products NR - - - - - - - - - - - -

Variation - 
Sites NR - - - - - - - - - - - -

LCA Information
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Impact Category Unit A1 - A3 A4 C1 C2 C3 C4 D

GWP - Fossil kg CO2 eq 31.0 6.50 0 0.591 0.422 0.033 1.24

GWP - Biogenic kg CO2 eq 0.450 0.003 0 0.001 365E-6 117E-6 -0.002

GWP - Luluc kg CO2 eq 0.041 0.005 0 218E-6 42.1E-6 31.3E-6 0.004

GWP - Total kg CO2 eq 31.5 6.51 0 0.593 0.422 0.033 1.24

ODP kg CFC-11 eq 964E-9 1.31E-6 0 136E-9 90.1E-9 13.4E-9 175E-9

AP mol H+ eq 0.238 0.161 0 0.003 0.004 312E-6 0.011

*EP - Freshwater kg P eq 0.012 287E-6 0 43.0E-6 13.1E-6 3.04E-6 375E-6

EP - Freshwater kg (PO4) eq 0.036 0.001 0 132E-6 40.0E-6 9.29E-6 0.001

EP - Marine kg N eq 0.035 0.037 0 0.001 0.002 108E-6 0.003

EP - Terrestrial mol N eq 0.365 0.408 0 0.008 0.021 0.001 0.036

POCP kg NMVOC 0.098 0.100 0 0.002 0.005 293E-6 0.008

ADPE kg Sb eq 83.7E-6 11.6E-6 0 1.35E-6 217E-9 75.7E-9 54.7E-6

ADPF MJ 285 85.8 0 9.04 5.78 0.927 15.5

WDP m3 depriv. 3.64 0.195 0 0.034 0.008 0.042 0.237

PM disease inc. 3.77E-6 261E-9 0 52.5E-9 116E-9 6.12E-9 178E-9

IR kBq U-235 eq 0.581 0.391 0 0.042 0.026 0.004 0.072

ETP - FW CTUe 954 58.3 0 7.66 3.38 0.585 36.2

HTTP - C CTUh 44.8E-9 4.15E-9 0 197E-12 131E-12 14.8E-12 3.26E-9

HTTP - NC CTUh 333E-9 43.5E-9 0 7.80E-9 2.41E-9 382E-12 46.6E-9

SQP Pt 437 29.7 0 10.6 0.755 2.02 18.9

Acronyms GWP-total: Climate change, GWP-fossil: Climate change- fossil, GWP-biogenic: Climate change - biogenic, GWP-luluc: Climate change - land use and 
transformation, ODP: Ozone layer depletion, AP: Acidification terrestrial and freshwater, EP-freshwater: Eutrophication freshwater, EP-marine: Eutrophication 
marine, EP-terrestrial: Eutrophication terrestrial, POCP: Photochemical oxidation, ADPE: Abiotic depletion - elements, ADPF: Abiotic depletion - fossil resources, 
WDP: Water scarcity, PM: Respiratory inorganics - particulate matter, IR: Ionising radiation, ETP-FW: Ecotoxicity freshwater, HTP-c:  Cancer human health 
effects, HTP-nc: Non-cancer human health effects, SQP: Land use related impacts, soil quality.

Legend A1: Raw Material Supply, A2: Transport,  A3: Manufacturing,  A4: Transport, A5: Installation, C1: Deconstruction / Demolition, C2: Transport, C3: Waste Processing, 
C4: Disposal, D: Benefits and Loads Beyond the System Boundary.

Disclaimer 1 This impact category deals mainly with the eventual impact of low dose ionizing radiation on human health of the nuclear fuel cycle. It does not consider 
effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities. Potential ionizing radiation 
from the soil, from radon and from some construction materials is also not measured by this indicator.

Disclaimer 2 The results of this environmental impact indicator shall be used with care as the uncertainties on these results are high or as there is limited experienced 
with the indicator.

*Disclaimer 3 EP-freshwater: This indicator is calculated both in kg PO4 eq and kg P eq  as required in the charactarization model. (EUTREND model, Struijs et al, 
2009b, as implemented in ReCiPe; http://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml)

LCA Results
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Impact Category Unit A1 - A3 A4 C1 C2 C3 C4 D
PERE MJ 68.7 0.725 0 0.100 0.033 0.008 0.810

PERM MJ 0 0 0 0 0 0 0

PERT MJ 68.7 0.725 0 0.100 0.033 0.008 0.810

PENRE MJ 285 85.8 0 9.05 5.78 0.927 15.5

PENRM MJ 0 0 0 0 0 0 0

PENRT MJ 285 85.8 0 9.05 5.78 0.927 15.5

SM kg 0 0 0 0 0 0 0

RSF MJ 0 0 0 0 0 0 0

NRSF MJ 0 0 0 0 0 0 0

FW m3 0.068 0.010 0 0.002 0.001 0.001 0.008

Acronyms
PERE: Use of renewable primary energy excluding resources used as raw materials, PERM: Use of renewable primary energy resources used as raw materials, 
PERT: Total use of renewable primary energy, PENRE: Use of non-renewable primary energy excluding resources used as raw materials, PENRM: Use of non-
renewable primary energy resources used as raw materials, PENRT: Total use of non-renewable primary energy, SM: Secondary material, RSF: Renewable 
secondary fuels, NRSF: Non-renewable secondary fuels, FW: Net use of fresh water.

Impact Category Unit A1 - A3 A4 C1 C2 C3 C4 D
HWD kg 158E-6 0 0 0 0 0 0

NHWD kg 124E-6 0 0 0 0 0 0

RWD kg 0 0 0 0 0 0 0

CRU kg 0 0 0 0 0 0 0

MFR kg 0 0 0 0 0 0 0

MER kg 0 0 0 0 0 0 0

EE (Electrical) MJ 0 0 0 0 0 0 0

EE (Thermal) MJ 0 0 0 0 0 0 0

Acronyms HWD: Hazardous waste disposed, NHWD: Non-hazardous waste disposed, RWD: Radioactive waste disposed, CRU: Components for reuse, MFR: 
Material for recycling, MER: Materials for energy recovery, EE (Electrical): Exported energy electrical, EE (Thermal): Exported energy, Thermal.

Indicator Unit A1 - A3 A4 C1 C2 C3 C4 D

*GHG-GWP*GHG-GWP kg CO2 eq 30.5 6.46 0 0.586 0.418 0.033 1.22

GWP-GHG = Global Warming Potential total excl. biogenic carbon following IPCC AR5 methodologyGWP-GHG = Global Warming Potential total excl. biogenic carbon following IPCC AR5 methodology
* The indicator includes all greenhouse gases included in GWP-total but excludes biogenic carbon dioxide uptake and emissions and biogenic carbon stored in the product. * The indicator includes all greenhouse gases included in GWP-total but excludes biogenic carbon dioxide uptake and emissions and biogenic carbon stored in the product. 
This indicator is thus equal to the GWP indicator originally defined in EN 15804:2012+A1:2013This indicator is thus equal to the GWP indicator originally defined in EN 15804:2012+A1:2013

Legend A1: Raw Material Supply, A2: Transport,  A3: Manufacturing,  A4: Transport, C1: Deconstruction / demolition, C2: Transport, C3: Waste Processing, C4: Disposal, 
D: Future reuse. recycling or energy recovery potentials
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Global Warming Potential, GWP

Global warming is a concept expressing warming of the atmosphere leading to    climate change. One 
of the human activities which has the greatest effect on global warming is the burning of fossil fuels 
such as petroleum, coal and natural gas. In LCA, global warming is expressed in terms of the equivalent 
weight of carbon dioxide (CO2) emitted.

Ozone Depletion Potential, ODP

Ozone layer depletion is a concept expressing the reduction of ozone in the stratosphere and depletion 
of the ozone layer (the ‘ozone hole’) as a consequence of emissions of man-made resources such as 
CFCs, HCFCs, chlorine, bromine, etc. Damage to the ozone layer reduces its ability to prevent UV light 
entering the earth’s atmosphere, increasing the amount of carcinogenic UVB light hitting the earth’s 
surface. In LCA, ozone layer depletion is expressed in terms of the equivalent weight of CFC-11 emitted.

Acidification Potential, AP

Acidification is an impact category expressing the toxic impact that acidifying substances have on soil, 
underground water-courses, ground water, organisms, ecosystems and materials. Reaction of acidic 
gases with water in the atmosphere creates ‘acid rain’. The formation of acid rains causes a reduction 
in biodiversity. In LCA, acidification is expressed in terms of the equivalent weight of sulphur dioxide (SO2) 
emitted.

Eutrophication Potential, EP

It is an abnormal proliferation of vegetation in the aquatic ecosystems caused by the addition of nutrients 
into rivers, lakes or ocean which determinates a lack of oxygen. The eutrophication potential is mainly 
influenced by emission into water of phosphates and nitrates. Its occurrence can lead to damage to 
ecosystems, increasing mortality of aquatic fauna and flora and to loss of species that are dependent 
on low-nutrient environments. In LCA, EP is expressed in mass of PO4

3- eq.

Formation potential of 
tropospheric ozone 
photochemical oxidants, POCP

POCP is the formation of reactive substances (mainly ozone) which are injurious to human health and 
ecosystems and which also may damage crops. This problem is also indicated with “summer smog”. In 
LCA, POCP is expressed in kg C2H4 eq.

Abiotic Depletion Potential, ADP

In LCA, resource depletion is one of the impact categories expressing how much of the world’s natural 
resources (petroleum, iron ore, etc.) are used up. It has global, regional and local aspects of impact and 
expresses the amount of mineral/ fossil fuel used. In LCA, fossil and non-fossil resource depletion are 
expressed in terms of the MJ and Sb eq. respectively.

Glossary of Terms
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