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Complex Comparisons
The results of carbon footprint calculations de-

pend on the assumptions and data used. Cal-

culations produced for different kinds of prod-

ucts or using different methods cannot be com-

pared with each other. Due to differences in en-

ergy production, variations between different 

countries can also be considerable. Moreover, 

other environmental impacts should also be 

considered when calculating the carbon foot-

prints of different products or product groups.

Carbon stoCks in wood raw 
material
The primary raw material of advertising leaflets is 

paper made of wood fibre. Wood is a renewable 

natural resource that binds carbon dioxide from 

the atmosphere. In addition to trees, forests al-

so bind carbon dioxide through other vegetation 

and soil. Forests and soil also release carbon di-

oxide in connection with decomposition.

Some of the carbon contained in wood is re-

leased during the paper production process, 

and the rest remains bound to the finished leaf-

let. The carbon that remains bound to the prod-

uct is released when advertisement leaflets are 

incinerated or deposited in landfill sites. As pa-

per decomposes in landfill sites, carbon dioxide 

and methane are formed, some of which are re-

leased to the atmosphere and some of which 

are recovered.

other environmental impaCts 
In addition to the carbon footprint, it is also im-

portant to factor in any other potential environ-

mental impacts of the production and use of ad-

vertisement leaflets. The carbon footprint of ad-

vertisement leaflets is mostly the result of the 

use of energy and fuels, but the use of ener-

gy also produces other emissions in addition to 

greenhouse gases, and these also contribute to 

the prevalence of acidification and particulates. 

Energy consumption also leads to depletion of 

the Earth’s fossil and mineral resources. Dis-

charges into water cause eutrophication.
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This brochure examines the carbon footprint of a 
typical Finnish gravure printed advertisement leaflet 
and discusses key questions related to the calculati-
on of carbon footprints. Carbon footprints are calcu-
lated on the basis of life cycle assessments.

The carbon footprint of advertisement leaflets mostly 
comprises emissions caused by the electricity and 
heat production required for making the product as 
well as greenhouse gas emissions resulting from 
transport. In addition, methane is produced as a 
result of the decomposition of leaflets deposited in 
landfill sites. The greenhouse gas emissions produ-
ced by a single advertisement leaflet during its life 
cycle correspond to a car journey of approximately 
200 metres.

The results given in the brochure are for a typical 
Finnish advertising leaflet. The results are based 
on information collected from the Finnish printing 
and paper manufacturing industry and raw material 
suppliers as well as transport companies between 
2007 and 2010.

assUmptions 
The results given in the brochure are for a typi-
cal Finnish gravure-printed advertisement leaf-
let. The calculations are based on typical Finn-
ish conditions, and no general conclusions can 
be drawn on the basis of the results as regards 
other countries or other types of products.

•	 The emissions described in the brochure 
have been calculated on the basis of 1,000 
kg of advertising leaflets. An individual 
advertising leaflet comprises 4 folded pages 
(40 x 50 cm) and weighs 20 g. Based on 
these assumptions, one tonne corresponds 
to approximately 50,000 individual leaflets.

•	 Paper production, printing, distribution, 
use, and recycling/landfilling take place in 
Finland.

•	 Advertising leaflets are printed using 
gravure printing technology, which is one of 
the typical methods of producing leaflets.

•	 Advertising leaflets are printed on coated 
supercalendered paper consisting of 
mechanical (49%) and chemical pulp 
(22%) and having a 29% concentration of 
pigments and fillers (mineral materials).

•	 The calculations are based on information 
compiled on paper recycling by Finnish 
households and average waste treatment 
statistics, according to which 83% of paper 
is recycled, 14% ends up in landfill sites, 
and 3% is incinerated, producing thermal 
energy.

•	 The calculations are based on the 
assumption that recycled advertisement 
leaflets are reused as raw material for 
newspapers, whereby they help to reduce 
the production of newsprint made of virgin 
fibre (TMP). Recycled paper produced 
of read leaflets is handled according to 
system expansion method, whereby 
some of the emissions resulting from the 
production of newspapers are offset by 
the use of recycled fibre produced from 
leaflets. Moreover, some of the landfill gases 
produced in landfill sites are recovered, 
and the incineration of products releases 
thermal energy which reduces the need for 
grid-based electricity and heat production. 
These so-called ‘avoided emissions’ can 
be deducted from the carbon dioxide 
emissions caused by the production of 
advertising leaflets.
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basiC faCts aboUt Carbon 
footprints
•	 Carbon footprint is a measurement of 

the greenhouse gases produced during 
a product’s life cycle.

•	 Greenhouse gas emissions produced 
during the life cycle of a typical Finnish 
advertisement leaflet include among 
others carbon dioxide (CO2), methane 
(CH4), and nitrous oxide (N2O).

•	 Carbon footprints are expressed as 
a carbon dioxide equivalent (CO2e), 
which is a measure used to describe 
how much global warming a given type 
of greenhouse gas may cause, using 
the functionally equivalent amount of 
concentration of carbon dioxide as the 
reference.

•	 Greenhouse gases in the atmosphere 
increase the temperature of the 
Earth similarly to the glass walls of 
a greenhouse. They allow short-
wave solar radiation to pass through 
the atmosphere but trap long-wave 
energy reflected back from the Earth. 
The thicker the blanket of greenhouse 
gases, the more of the outgoing energy 
gets trapped and the greater the 
warming effect.

•	 Climate change is the result of a 
rapid rise in the concentration of 
greenhouse gases in the Earth’s 
atmosphere. According to the UN’s 
Intergovernmental Panel on Climate 
Change (IPCC), the most rapidly 
growing sources of greenhouse gases 
are energy production, transport, 
industry, housing, deforestation, 
agriculture, and buildings.

energy prodUCtion and 
ConsUmption in a key role
Emissions resulting from the use of pur-

chased electricity in paper production and 

printing are responsible for approximate-

ly 40% of the carbon footprint of a typical 

Finnish advertisement leaflet. The size of 

the carbon footprint therefore depends es-

pecially on the sources of energy used to 

produce electricity.

Emissions resulting from energy pro-

duction have been calculated on the ba-

sis of a five-year average of Finland’s ener-

gy production. The production of electricity 

can be broken down to different sources 

of energy as follows: renewable sources of 

energy 29%, fossil fuels 42%, and nuclear 

power 29%. In addition to greenhouse gas 

emissions, different forms of energy pro-

duction also have many other environmen-

tal impacts.

redUCing the Carbon 
footprint
As the producer is not always able to in-

fluence the production of purchased elec-

tricity and heating energy, the best way to 

reduce the carbon footprint is to lower en-

ergy consumption and increase energy ef-

ficiency. Other important ways to reduce 

the carbon footprint include reducing the 

amount of raw materials and using materi-

als more efficiently.

Readers can reduce the climatic ef-

fects of advertisement leaflets by sorting 

their waste more thoroughly, thereby re-

ducing the volume of paper taken to land-

fills with household waste. Advertising 

leaflets contain virgin fibre, which is well 

suited for reuse and recycling. The climat-

ic effects of advertising leaflets deposited 

in landfill sites can account for as much 

as 11% of the total carbon footprint, even 

if only 14% of all leaflets end up in land-

fill sites.

The volume of greenhouse gas emis-

sions resulting from landfilling also depends 

on the conditions of individual landfill sites 

and the amount of landfill gases recovered. 

No exact figures exist of the volume of 

landfill gases resulting from the decompo-

sition of paper, which also adds to the un-

certainty. The climatic effects of well-main-

Carbon footprint of advertisement leaflet
Total 1499 kg CO2 eq./1000 kg  advertisements

when avoided emissions are -132 kg

phases of a leaflet’s life cycle excluded from the calculation. 

The following life cycle phases were not included in the examination: content editing, business travel, manufacturing and maintenance of machines and 
buildings. Additionally, chemicals and raw materials used forming under 1% of the whole were excluded. 

Carbon footprint calculations take into account the entire life cycle of advertisement leaflets

*)The calculations are based on the assumption that recycled leaflets are reused as raw material for newspapers, whereby they help to reduce 
the production of paper made of virgin fibre (TMP). Recycled paper produced of read leaflets is handled according to system expansion method, 
whereby some of the emissions resulting from the production of newspapers are offset by the use of recycled fibre produced from leaflets. Moreover, 
some of the landfill gases produced in landfill sites are recovered, and the incineration of products releases thermal energy which reduces the need 
for grid-based electricity and heat production. These so-called avoided emissions can be deducted from the carbon dioxide emissions caused by 
the production of advertisement leaflets.

Carbon footprint CalCUlations

so how does the Carbon 
footprint of a typiCal 
finnish advertisement 
leaflet Compare?
•	 One tonne of advertisement leaflets 

produces approximately 1,500 kg (CO2e) 
of greenhouse gas emissions during 
its life cycle. The carbon footprint of an 
annual volume of leaflets distributed 
to households once a week amounts 
to approximately 1.6 kg CO2e. The 
carbon footprint of an individual leaflet is 
approximately 30 g CO2e.

•	 The carbon footprint of an annual 
volume of weekly advertisement leaflets 
is equivalent to the greenhouse gas 
emissions of a journey of approximately 
10 kilometres in a new car (CO2e = 
164 g/km). Based on the assumptions 
made, the greenhouse gas emissions 
produced over the entire life cycle 
of a single advertisement leaflet are 
therefore equivalent to a car journey of 
approximately 200 metres.

•	 The contribution of newspapers, books, 
and other paper products to the climate 
impacts of consumption by Finnish 
households in 2005 was relatively small 
(approximately 1%), while the biggest 
climate impacts were attributable to 
housing (28%), food products (16%), and 
transport (13%). (Seppälä et al. 2009)
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Carbon footprint of a Finnish advertisement leaflet (kg CO2e/1,000 kg of leaflets)

Pulp and paper mill, 
production of  
purchased energy and 
the manufacturing of 
chemicals

Recycling, combustion 
and decomposition at 
a landfill site

No direct emissions 
during the usage 
phase

Total of all transport of the 
product and its raw materials 
during its life cycle

Usage

Recycling and 
waste 

management

Fibre supply

Paper
manufacturing

Printing

Transport

Printing house, production 
of purchased energy and 
the manufacturing of 
printing ink

Emissions caused by 
fibre supply

tained landfill sites (where a high percentage of 

landfill gases are recovered) can be considerably 

smaller than those presented here.

-400

-200

0

200

400

600

800

1000

1200

1400

1600

1800

Waste management and
recycling

Transport during life cycle

Purchased energy, printing

Chemicals, materials, printing

Purchased energy, pulp & paper
making

Direct emissions from pulp &
paper making

Chemicals, materials, fuels, pulp
& paper making

Fibre supply



basiC faCts aboUt Carbon 
footprints
•	 Carbon footprint is a measurement of 

the greenhouse gases produced during 
a product’s life cycle.

•	 Greenhouse gas emissions produced 
during the life cycle of a typical Finnish 
advertisement leaflet include among 
others carbon dioxide (CO2), methane 
(CH4), and nitrous oxide (N2O).

•	 Carbon footprints are expressed as 
a carbon dioxide equivalent (CO2e), 
which is a measure used to describe 
how much global warming a given type 
of greenhouse gas may cause, using 
the functionally equivalent amount of 
concentration of carbon dioxide as the 
reference.

•	 Greenhouse gases in the atmosphere 
increase the temperature of the 
Earth similarly to the glass walls of 
a greenhouse. They allow short-
wave solar radiation to pass through 
the atmosphere but trap long-wave 
energy reflected back from the Earth. 
The thicker the blanket of greenhouse 
gases, the more of the outgoing energy 
gets trapped and the greater the 
warming effect.

•	 Climate change is the result of a 
rapid rise in the concentration of 
greenhouse gases in the Earth’s 
atmosphere. According to the UN’s 
Intergovernmental Panel on Climate 
Change (IPCC), the most rapidly 
growing sources of greenhouse gases 
are energy production, transport, 
industry, housing, deforestation, 
agriculture, and buildings.

energy prodUCtion and 
ConsUmption in a key role
Emissions resulting from the use of pur-

chased electricity in paper production and 

printing are responsible for approximate-

ly 40% of the carbon footprint of a typical 

Finnish advertisement leaflet. The size of 

the carbon footprint therefore depends es-

pecially on the sources of energy used to 

produce electricity.

Emissions resulting from energy pro-

duction have been calculated on the ba-

sis of a five-year average of Finland’s ener-

gy production. The production of electricity 

can be broken down to different sources 

of energy as follows: renewable sources of 

energy 29%, fossil fuels 42%, and nuclear 

power 29%. In addition to greenhouse gas 

emissions, different forms of energy pro-

duction also have many other environmen-

tal impacts.

redUCing the Carbon 
footprint
As the producer is not always able to in-

fluence the production of purchased elec-

tricity and heating energy, the best way to 

reduce the carbon footprint is to lower en-

ergy consumption and increase energy ef-

ficiency. Other important ways to reduce 

the carbon footprint include reducing the 

amount of raw materials and using materi-

als more efficiently.

Readers can reduce the climatic ef-

fects of advertisement leaflets by sorting 

their waste more thoroughly, thereby re-

ducing the volume of paper taken to land-

fills with household waste. Advertising 

leaflets contain virgin fibre, which is well 

suited for reuse and recycling. The climat-

ic effects of advertising leaflets deposited 

in landfill sites can account for as much 

as 11% of the total carbon footprint, even 

if only 14% of all leaflets end up in land-

fill sites.

The volume of greenhouse gas emis-

sions resulting from landfilling also depends 

on the conditions of individual landfill sites 

and the amount of landfill gases recovered. 

No exact figures exist of the volume of 

landfill gases resulting from the decompo-

sition of paper, which also adds to the un-

certainty. The climatic effects of well-main-

Carbon footprint of advertisement leaflet
Total 1499 kg CO2 eq./1000 kg  advertisements

when avoided emissions are -132 kg

phases of a leaflet’s life cycle excluded from the calculation. 

The following life cycle phases were not included in the examination: content editing, business travel, manufacturing and maintenance of machines and 
buildings. Additionally, chemicals and raw materials used forming under 1% of the whole were excluded. 

Carbon footprint calculations take into account the entire life cycle of advertisement leaflets

*)The calculations are based on the assumption that recycled leaflets are reused as raw material for newspapers, whereby they help to reduce 
the production of paper made of virgin fibre (TMP). Recycled paper produced of read leaflets is handled according to system expansion method, 
whereby some of the emissions resulting from the production of newspapers are offset by the use of recycled fibre produced from leaflets. Moreover, 
some of the landfill gases produced in landfill sites are recovered, and the incineration of products releases thermal energy which reduces the need 
for grid-based electricity and heat production. These so-called avoided emissions can be deducted from the carbon dioxide emissions caused by 
the production of advertisement leaflets.

Carbon footprint CalCUlations

so how does the Carbon 
footprint of a typiCal 
finnish advertisement 
leaflet Compare?
•	 One tonne of advertisement leaflets 

produces approximately 1,500 kg (CO2e) 
of greenhouse gas emissions during 
its life cycle. The carbon footprint of an 
annual volume of leaflets distributed 
to households once a week amounts 
to approximately 1.6 kg CO2e. The 
carbon footprint of an individual leaflet is 
approximately 30 g CO2e.

•	 The carbon footprint of an annual 
volume of weekly advertisement leaflets 
is equivalent to the greenhouse gas 
emissions of a journey of approximately 
10 kilometres in a new car (CO2e = 
164 g/km). Based on the assumptions 
made, the greenhouse gas emissions 
produced over the entire life cycle 
of a single advertisement leaflet are 
therefore equivalent to a car journey of 
approximately 200 metres.

•	 The contribution of newspapers, books, 
and other paper products to the climate 
impacts of consumption by Finnish 
households in 2005 was relatively small 
(approximately 1%), while the biggest 
climate impacts were attributable to 
housing (28%), food products (16%), and 
transport (13%). (Seppälä et al. 2009)

Carbon 
footprint

[kg CO2e/1,000 
kg of leaflets]

29 kg

(2 %)

904 kg

(60 %)

320 kg

(21 %)

207 kg

(14 %)

- 171 kg

(11 %)

-132 kg*

(-9 %)

1499 kg

LIFe CyCLe 
sTage

FIBRe
sUPPLy

PaPeR 
PRODUCTION

PRINTINg TRaNsPORT Use DIsPOsaL aVOIDeD 
eMIssIONs*

TOTaL

Carbon footprint of a Finnish advertisement leaflet (kg CO2e/1,000 kg of leaflets)

Pulp and paper mill, 
production of  
purchased energy and 
the manufacturing of 
chemicals

Recycling, combustion 
and decomposition at 
a landfill site

No direct emissions 
during the usage 
phase

Total of all transport of the 
product and its raw materials 
during its life cycle

Usage

Recycling and 
waste 

management

Fibre supply

Paper
manufacturing

Printing

Transport

Printing house, production 
of purchased energy and 
the manufacturing of 
printing ink

Emissions caused by 
fibre supply

tained landfill sites (where a high percentage of 

landfill gases are recovered) can be considerably 

smaller than those presented here.

-400

-200

0

200

400

600

800

1000

1200

1400

1600

1800

Waste management and
recycling

Transport during life cycle

Purchased energy, printing

Chemicals, materials, printing

Purchased energy, pulp & paper
making

Direct emissions from pulp &
paper making

Chemicals, materials, fuels, pulp
& paper making

Fibre supply



Further information
The data and calculations presented in the brochure are based on the LEADER research project of VTT Technical Research Centre of Finland (2007–2010), which was 
carried out in collaboration with the Finnish Environment Institute (SYKE) and Metropolia University of Applied Sciences. The objective of the project was to examine 
the life cycle environmental impacts of different types of printed products by means of life cycle assessment. A further goal was to find ways to reduce environmental 
impacts and to increase awareness of these impacts. The project was sponsored by the Finnish Funding Agency for Technology and Innovation (Tekes), the Graphic 
Industry Research Foundation of Finland (GTTS), Metsäliitto Group, Myllykoski Corporation, UPM-Kymmene Corporation, and Stora Enso Group.

Pihkola, Hanna et al. (2010) Carbon footprint and environmental impacts of print products from cradle to grave, VTT Research Notes 2560, 2010. Available at http://
www.vtt.fi/publications/

Seppälä, Jyri et al. (2009) Assessment of the environmental impacts of material flows caused by the Finnish economy with the ENVIMAT model. The Finnish 
Environment 20/2009. Finnish Environment Institute (SYKE). Available at http://www.ymparisto.fi/default.asp?contentid=334235&lan=fi

ISO 14040 (2006). Environmental management. Life cycle assessment. Principles and framework. SFS-EN ISO 14040. Finnish Standards Association SFS.

ISO 14044 (2006). Environmental management. Life cycle assessment. Requirements and guidelines. SFS-EN ISO 14044. Finnish Standards Association SFS.

PAS 2050 (2008) Specification for the assessment of the life cycle greenhouse gas emissions of goods and services. PAS 2050:2008. British Standards.

Complex Comparisons
The results of carbon footprint calculations de-

pend on the assumptions and data used. Cal-

culations produced for different kinds of prod-

ucts or using different methods cannot be com-

pared with each other. Due to differences in en-

ergy production, variations between different 

countries can also be considerable. Moreover, 

other environmental impacts should also be 

considered when calculating the carbon foot-

prints of different products or product groups.

Carbon stoCks in wood raw 
material
The primary raw material of advertising leaflets is 

paper made of wood fibre. Wood is a renewable 

natural resource that binds carbon dioxide from 

the atmosphere. In addition to trees, forests al-

so bind carbon dioxide through other vegetation 

and soil. Forests and soil also release carbon di-

oxide in connection with decomposition.

Some of the carbon contained in wood is re-

leased during the paper production process, 

and the rest remains bound to the finished leaf-

let. The carbon that remains bound to the prod-

uct is released when advertisement leaflets are 

incinerated or deposited in landfill sites. As pa-

per decomposes in landfill sites, carbon dioxide 

and methane are formed, some of which are re-

leased to the atmosphere and some of which 

are recovered.

other environmental impaCts 
In addition to the carbon footprint, it is also im-

portant to factor in any other potential environ-

mental impacts of the production and use of ad-

vertisement leaflets. The carbon footprint of ad-

vertisement leaflets is mostly the result of the 

use of energy and fuels, but the use of ener-

gy also produces other emissions in addition to 

greenhouse gases, and these also contribute to 

the prevalence of acidification and particulates. 

Energy consumption also leads to depletion of 

the Earth’s fossil and mineral resources. Dis-

charges into water cause eutrophication.

www.vtt.fi

Carbon footprint
of an advertisement leaflet

CO2 N2O

CO2

Carbon storage

CH4

Fossil fuel & electricity

This brochure examines the carbon footprint of a 
typical Finnish gravure printed advertisement leaflet 
and discusses key questions related to the calculati-
on of carbon footprints. Carbon footprints are calcu-
lated on the basis of life cycle assessments.

The carbon footprint of advertisement leaflets mostly 
comprises emissions caused by the electricity and 
heat production required for making the product as 
well as greenhouse gas emissions resulting from 
transport. In addition, methane is produced as a 
result of the decomposition of leaflets deposited in 
landfill sites. The greenhouse gas emissions produ-
ced by a single advertisement leaflet during its life 
cycle correspond to a car journey of approximately 
200 metres.

The results given in the brochure are for a typical 
Finnish advertising leaflet. The results are based 
on information collected from the Finnish printing 
and paper manufacturing industry and raw material 
suppliers as well as transport companies between 
2007 and 2010.

assUmptions 
The results given in the brochure are for a typi-
cal Finnish gravure-printed advertisement leaf-
let. The calculations are based on typical Finn-
ish conditions, and no general conclusions can 
be drawn on the basis of the results as regards 
other countries or other types of products.

•	 The emissions described in the brochure 
have been calculated on the basis of 1,000 
kg of advertising leaflets. An individual 
advertising leaflet comprises 4 folded pages 
(40 x 50 cm) and weighs 20 g. Based on 
these assumptions, one tonne corresponds 
to approximately 50,000 individual leaflets.

•	 Paper production, printing, distribution, 
use, and recycling/landfilling take place in 
Finland.

•	 Advertising leaflets are printed using 
gravure printing technology, which is one of 
the typical methods of producing leaflets.

•	 Advertising leaflets are printed on coated 
supercalendered paper consisting of 
mechanical (49%) and chemical pulp 
(22%) and having a 29% concentration of 
pigments and fillers (mineral materials).

•	 The calculations are based on information 
compiled on paper recycling by Finnish 
households and average waste treatment 
statistics, according to which 83% of paper 
is recycled, 14% ends up in landfill sites, 
and 3% is incinerated, producing thermal 
energy.

•	 The calculations are based on the 
assumption that recycled advertisement 
leaflets are reused as raw material for 
newspapers, whereby they help to reduce 
the production of newsprint made of virgin 
fibre (TMP). Recycled paper produced 
of read leaflets is handled according to 
system expansion method, whereby 
some of the emissions resulting from the 
production of newspapers are offset by 
the use of recycled fibre produced from 
leaflets. Moreover, some of the landfill gases 
produced in landfill sites are recovered, 
and the incineration of products releases 
thermal energy which reduces the need for 
grid-based electricity and heat production. 
These so-called ‘avoided emissions’ can 
be deducted from the carbon dioxide 
emissions caused by the production of 
advertising leaflets.

3

2


