
 
 

 
 

 

Life Cycle Assessment of Printing  

Inks:  a generic reference  
 

The European Printing Inks Association (EuPIA) is dedicated to sustainability. Product stewardship is 

the major pillar of its action delivering safe and efficient product to use on various substrates and with 

different print processes. 

  

Due to the application process of printing, a very thin layer of ink is laid down on a relatively thicker 

substrate and as such previous third parties’ studies are showing that the relative impact of printing 

inks is negligible versus the overall printed material footprint. Nevertheless, EuPIA has decided to 

perform a Life Cycle Assessment with CEPE (European Confederation of Paint, Printing Inks and Artists’ 

Colours) to gather its own viewpoint on the LCA of printing inks.  

  

EuPIA has taken the approach of studying the footprint of a generic printing ink formulation that would 

represent correctly all print processes. As such the idea was to focus on the highest possible quality of 

a limited number of raw materials. Indeed, printing inks are made of thousands of raw materials and 

trying to evaluate all possible combinations would not be a reachable target. 

  

The scope of the study is from raw material extraction to printing ink production (cradle-to-gate). In 

addition, a downstream simplified analysis has been also performed to put the results of the study into 

a meaningful context for printed products. 



 

Life Cycle Assessment is a screening study based on readily available data. It presents a low level of sophistication, and it is not intended to 

support comparative assertions with other products, both printing inks and printed substrates. The results are only valid for interpretation 

and contextualization of the impact of the generic reference within the life cycle impact of printed substrate 
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Eco Footprint of a generic reference  
 

Product Description 
The generic reference is a virtual product 

representative of the market for printing inks 

in Europe, as defined and selected by EuPIA, 

the European Printing Ink Association. 

 

The formulation of the generic reference is the 

weighted average of the actual production mix 

of printing inks in Europe. Therefore, it does 

not represent a real product, but a virtual 

combination of the raw materials currently 

used in the production of different types of 

printing inks.  

 

Production Process Description 
The cradle-to-gate production process of ink 

starts with the extraction of feedstock and the 

production of raw materials. The raw materials 

are then transported from the supplier to the 

ink producer, where they undergo various 

grinding and mixing processes. Finally, the ink 

is filled into packaging units.  
 

Models and data sources 
The models for the production of the generic 

reference are based on the life cycle 

inventories (LCI) of raw materials and solvent-

borne coatings, as developed by CEPE, the 

European coatings trade association, as part of 

its raw material and coating manufacturing 

databases.  

 

 

 

Generic Ink Environmental 
Footprint of 1 kg of Product (Cradle-
to-Gate) 

Impact categories 1 kg of printing ink 

 Global Warming Potential or 
Carbon footprint (GWP)   

3264 g CO2 eq. 

 Ozone Depletion Potential 
(ODP) 

351 μg CFC-11 
eq. 

 Photochemical Ozone 
Creation Potential (POCP) 

2190 mg C2H4 eq. 

 Acidification Potential (AP) 24.5 g SO2 eq. 

 Eutrophication Potential (EP) 9608 mg PO4 eq. 
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Study results 
The study has focused on the “cradle to gate” 

scope and has not included the downstream 

processes of substrate production, printing, 

use, and end-of-life. 

The study shows results in all categories 

applied.  

 

Generic Ink Environmental Footprint of 1 kg of Product (Cradle-to-Gate) 

Impact categories  
Virtual ref. 

2020 
 Unit  

 Global Warming Potential (GWP)    3264 g CO
2
 eq  

 Ozone Depletion Potential (ODP)  351 μg CFC-11 eq  

 Photochemical Ozone Creation Potential (POCP)  2190 mg C
2
H

4
 eq  

 Acidification Potential (AP)  24.5 g SO
2
 eq  

 Eutrophication Potential (EP)  9608 mg PO
4
 eq  
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Life Cycle Assessment  

on printed substrates 
A full life cycle screening study was performed 

with environmental performance indicators 

associated with the production, use, and end-

of-life of 1 m2 of printed substrate (cradle-to-

grave).  

 

It provides information about the different 

aspects that influence the environmental 

impact of printing ink, and contextualises the 

contribution of the printing ink within the full 

life cycle of printed substrates.  

 

Life cycle description 
The full life cycle of printing inks combines the 

Eco footprint of the generic reference, as a 

virtual printing ink, with the downstream 

scenario (use phase and end-of-life) of two 

substrates (paper and plastic). 

Starting at the factory gate, the packaged 

generic reference is transported to the printing 

location, where it is printed on a suitable 

substrate (paper or plastic). The printed 

substrate is then distributed, consumed and 

used, and, at the end of its lifetime, it is 

collected, treated and disposed.  
 

Model and data sources 
The downstream scenario for printing ink has 

been designed by Ecomatters, and validated by 

EuPIA through a data questionnaire. The 

model is based on company and sector 

literature selected and provided by EuPIA. 

Additional input has been selected from 

publicly available data sources (e.g. Ecoinvent 

3.1). 
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Life Cycle Environmental Footprint  

of 1 m2 of Printed Substrate (Cradle-to-Grave) 

Impact categories 
1 m2 of printed  

paper substrate 
1 m2 of printed  

plastic 
substrate 

 

 Global Warming Potential or 
Carbon footprint (GWP)   

971 441 g CO2 eq. 

 Ozone Depletion Potential 
(ODP) 

84 19 μg CFC-11 eq. 

 Photochemical Ozone Creation 
Potential (POCP) 

736 665 mg C2H4 eq. 

 Acidification Potential (AP) 4 2 g SO2 eq. 

 Eutrophication Potential (EP) 1475 885 mg PO4 eq. 

Environmental performance 
The life cycle impact of printing inks is mainly 

driven by the downstream scenario and, more 

specifically, by the characteristics of the 

substrate, including type and grammage. 

These factors directly determine the impact of 

the substrate production, but also shape other 

life cycle stages such as distribution 

(transported weight) and end-of-life (fate and 

end-of-life treatment impacts). 

The production of the generic reference only 

contributes to a very small fraction of the full 

life cycle impact. For paper substrate, the role 

of the printed ink is smaller than 2%, whereas 

for plastic it is smaller than 5%.  

 
The direct emission of VOCs during printing has 

a major role in the life cycle impact regarding 

Photochemical Ozone Creation, for both 

plastic and paper substrates. 

 

  



 

Life Cycle Assessment is a screening study based on readily available data. It presents a low level of sophistication, and it is not intended to 

support comparative assertions with other products, both printing inks and printed substrates. The results are only valid for interpretation 

and contextualization of the impact of the generic reference within the life cycle impact of printed substrate 
 

6 

 

Environmental footprint contributions graphs with breakdown for paper and 

film 
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Annex I  Impact Table  

Generic reference 
The impact table below shows an extensive list of environmental indicators. The values for each indicator are calculated for 

three separate scopes, in accordance to the GHG Protocol. A distinction is made between direct and indirect emissions. 

Direct emissions are discharged by sources that are owned or controlled by the reporting entity. Indirect emissions occur at 

sources owned or controlled by another entity. In scope 1, ‘Coating production’, the direct environmental impact of the 

coating manufacturing process is calculated. Scope 2, ‘energy use’, covers the indirect GHG emissions related to the coating 

production that originate from purchased electricity, heat or steam. Scope 3, ’raw materials’, includes the various 

environmental impacts related to the extraction of feedstock, production of raw material and transport. The cradle-to-gate 

total is the sum of the indicator values for each of the separate scopes. 

 Raw 
materials 
(Scope 3) 

Energy use 
(Scope 2) 

(Coating 
production 
(Scope 1) 

Total 
(Cradle to 
exit gate) 

Unit 
Environmental indicator 
 

     
Impact category 
 Global Warming Potential or Carbon 

footprint (GWP)   

3074.6 119.6 70.2 3264.4 g CO2 eq 
 94.2% 3.7% 2.2% 100.0%   
 Ozone Depletion Potential (ODP) 351.3 0.0 0.0 351.3 μg CFC-11 eq 
   100.0% 0.0% 0.0% 100.0%   
 Photochemical Ozone Creation 

Potential (POCP) 

2169.6 18.0 2.8 2190.4 mg C2H4 eq 
 99.1% 0.8% 0.1% 100.0%   
 Acidification Potential (AP) 24.1 0.3 0.0 24.5 g SO2 eq 
   98.7% 1.2% 0.1% 100.0%   
 Eutrophication Potential (EP) 9571.3 26.5 9.7 9607.5 mg PO4 eq 
   99.6% 0.3% 0.1% 100.0%   
 Abiotic Depletion Potential (ADP) 27.6 0.0 0.0 27.6 mg Sb eq 
   99.9% 0.1% 0.0% 100.0%   
 Dust and Particulate Matter (PM) 5900.6 70.7 14.9 5986.2 mg PM10 eq 
   98.6% 1.2% 0.2% 100.0%   
 Human Toxicity Potential (HTP) 7393.6 6.3 0.1 7400.0 g 1,4-DB eq 
   99.9% 0.1% 0.0% 100.0%   
 Freshwater Toxicity Potential  1387.0 0.2 0.0 1387.3 g 1,4-DB eq 
   100.0% 0.0% 0.0% 100.0%   
 Marine Aquatic Toxicity Potential 1718.9 12.2 0.0 1731.1 kg 1,4-DB eq 
   99.3% 0.7% 0.0% 100.0%   
 Terrestrial Eco Toxicity Potential 82.8 0.1 0.0 82.9 g 1,4-DB eq 
  99.9% 0.1% 0.0% 100.0%  

Energy content      

 Non-renewable 71.1 1.9 0.0 73.0 MJ 
   97.4% 2.6% 0.0% 100.0%   
 Renewable 11.5 0.7 0.0 12.27 MJ 
  94.1% 5.9% 0.0% 100.0%  

Resource Consumption      

 Non-renewable 1.6 0.5 0.0 2.0 kg 
   77.6% 22.4% 0.0% 100.0%   
 Renewable 3.2 0.6 0.0 3.9 kg 
   83.2% 16.5% 0.3% 100.0%   
 Water 3534.3 445.6 0.5 3980.4 kg 
  88.8% 11.2% 0.0% 100.0%  

Waste      

 Non-hazardous  0 0 2.1 2.1 g 
   0.0% 0.0% 100.0% 100.0%   
 Hazardous 0 0 2 2 g 
   0.0% 0.0% 100.0% 100.0%   
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Annex II  Extended Table  

Generic reference 
The extended impact table below gives a detailed overview of the consumptions and emissions to air and water related to 
the cradle-to-gate production process of 1 kg of product. Based on these consumptions and emissions, the indicator values 
as listed in the impact table (Annex I) are calculated.  

Environmental indicator  
Raw 

materials 
(Scope 3) 

Energy use 
(Scope 2) 

Coating 
production 
(Scope 1) 

Total 
(Cradle to 
exit gate) 

Unit 

  
          

Energy consumption 
 Coal 8.9 0.4 0.0 9.3 MJ 
 Crude oil 36.2 0.1 0.0 36.3 MJ 
 Natural gas 21.6 0.4 0.0 22.0 MJ 
 Hydro energy 0.2 0.1 0.0 0.3 MJ 
 Nuclear energy 3.5 0.7 0.0 4.2 MJ 
 Lignite 0.9 0.3 0.0 1.2 MJ 
 Recovered/other 0.0 0.0 0.0 0.0 MJ 
 Biomass 10.4 0.0 0.0 10.4 MJ 
       
Resource consumption       
 Barium Sulphate 0.2 0.0 0.0 0.2 g 
 Copper 6.2 0.0 0.0 6.2 g 
 Ilmenite 0.0 0.0 0.0 0.0 g 
 Iron 91.1 0.0 0.0 91.1 g 
 Molybdenum 0.2 0.0 0.0 0.2 g 
 Nickel 1.5 0.0 0.0 1.5 g 
 Rutile 0.0 0.0 0.0 0.0 g 
 Sand, rock and clay 870.9 447.3 0.6 1318.8 g 
 Zirconium  2.7 0.0 0.0 2.7 g 
 Other resource use 3843.0 648.2 13.1 4504.2 g 
 Water 3534.3 445.6 0.5 3980.4 kg 
       

Emissions to air      

 CO2 2589.3 113.8 69.5 2772.6 g 
 SOx 9.9 0.2 0.0 10.1 g 
 NOx 6.3 0.1 0.1 6.5 g 
 CH4 11.0 0.2 0.0 11.2 g 
 VOC 16.2 0.2 0.0 16.4 g 
 HCFC 11.2 0.0 0.0 11.2 mg 
 NH3 3.8 0.0 0.0 3.8 g 
 N2O 0.7 0.0 0.0 0.7 g 
 HCl 0.1 0.0 0.0 0.2 g 
       

Emissions to water      

 COD 35.9 0.1 0.0 36.0 g 
 BOD 29.9 0.0 0.0 29.9 g 
 N total 20.2 0.0 0.0 20.2 g 
 NH4-N 0.2 0.0 0.0 0.2 g 
 P total 1.9 0.0 0.0 1.9 g 
 AOX 3.1 0.0 0.0 3.1 g 
 HM 68.0 0.1 0.0 68.1 g 
 HC 4.2 0.0 0.0 4.2 g 
 SO4

2- 52.0 0.2 0.0 52.2 g 
 Cl- 75.1 0.7 0.0 75.8 g 

 


