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A LIFE CYCLE ASSESSMENT  
OF SPECIALTY PAPER

VERSION 2.0 

ENVIRONMENTAL  
BENEFITS OF  
FRESH FIBRE-BASED 
PAPER PRODUCTION



A SIGNIFICANTLY LOWER 
CLIMATE IMPACT FROM  
FRESH FIBRES 
 
On behalf of Holmen Paper, the IVL Swedish Environmental 
Research Institute has conducted a study to identify and assess 
the environmental impact of paper used in advertising flyers during 
its entire life cycle. In the study, paper based on both fresh and 
recycled fibres were evaluated using the Life Cycle Assessment 
(LCA) methodology, comparing fresh fibre-based paper produced 
in Sweden with a theoretical recycled-based paper produced with 
German production conditions*. This report summarizes the key 
findings from the above mentioned study.  
 
Significantly lower emissions
In summary, the study shows that paper from fresh fibres has a lower 
environmental impact than recycled fibres in several aspects, not least 
when comparing the emission categories, climate impact (CO2 eq.), 
eutrophication (PO4 eq.) and acidification (SO2 eq.), the differences 
between fresh and recycled fibres are significant. 

It is no secret that producing mechanical paper from fresh wood 
resources require more energy than if the paper is produced from 
recycled resources. However, if low-emission renewable energy 
resources are used for the fresh fibre production, the environmental 
effects can be significantly reduced. One important conclusion from the 
study is therefore that the electricity mix is of substantial importance for 
the result. The reason the Swedish scenario does so well in the study 
is that the Swedish electricity mix has a lower environmental impact 
when compared to the German electricity mix. In other words, when it 
is produced using renewable electricity and heat resources, and raw 
materials from sustainably managed forests, fresh fibre-based paper  
has a lower environmental impact than its recycled counterpart. 
 
Recycled material does not come for free
One should remember that when recycled material is used as input 
material in a process, it does not come for free. In accordance with 
the Circular Footprint Formula, the recycled paper carries 50% of the 
recycling process, i.e. from used paper to new paper. This material 
carries upstream environmental impact that shall be allocated to the 
recycled material. But to give a broader range of the results, the study 
also includes a sensitivity analysis that does not consider past life cycle 
impacts for the recycled paper product. Not surprising, it is beneficial 
for the recycled paper if it does not need to carry past life cycle impacts. 
Maybe more surprising – and important to point out – is the fact that 
even if past life cycle impact is not included, the Swedish fresh fibre 
scenario is almost as good as the German recycled scenario.
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A SYSTEM PERSPECTIVE ON 
TWO DIFFERENT PROCESSES
 
IVL – an environmental research institute with  
a wide environmental profile 
This study has been carried out by IVL Swedish Environmental Research 
Institute and was finalized by the end of June, 2018. IVL was jointly 
founded in 1966 by the Swedish state and national business interests 
to carry out research on industrial air and water issues. Today, it is an 
environmental institute with a well-established reputation and operating 
in a broad spectrum of environmental issues. Unlike many other players, 
they combine applied research and development with close collaboration 
between industry and the public sphere. Their consultancy is evidence-
based, and their research is characterized by interdisciplinary science 
and system thinking. Common to all their assignments is the interaction 
between ecological, technical, economic and social perspectives. i 
 
LCA – a widely used and accepted method 
The Life Cycle Assessment (LCA) methodology is a widely used 
and accepted method for studies of environmental performance of 
various products and systems. An LCA investigates the environmental 

impact of a product or a process from a system perspective during its 
entire lifecycle. This includes all the different life stages from material 
production, manufacturing of the product via use of the product all 
the way to the end-of-life processes, commonly recognised as ”cradle 
to grave”. It is standardised according to ISO 14040:2006 and ISO 
14044:2006. Also, IVL used the Circular Footprint Formula, developed 
within the Product Environmental Footprint (PEF) program initiated by 
the European Commission, to calculate the environmental impact in 
this study. Furthermore, a critical review has been conducted and was 
carried out by an independent expert.  

A system perspective
In this study, paper based on both fresh and recycled fibres were 
evaluated using the LCA method. The goal was to identify, assess and 
communicate the environmental impact of specialty paper used in 
advertising flyers during its entire life cycle, under various production 
conditions. The study uses a system perspective. This includes an 
evaluation of energy and material resources as well as emissions, from 
all life cycle stages including material production, manufacturing, use, 
and end-of-life processes. 
 
Two different processes
Paper products have all the prerequisites to meet both today’s and future 
environmental requirements. Paper is a bio-based renewable material 
that can be recycled and become the basis for new paper production. 
Paper products are manufactured using different processes and with 
different conditions. This results in different environmental performances 
for different papers. Therefore, paper needs to be analysed in detail to 
assess its true environmental effects. The two most common processes 
for production of paper for advertising flyers are Thermo Mechanical 
Pulp production (TMP) from forest raw materials and paper production 
from recycled paper. 

INTRODUCTION

54 5



6 7

Studied product systems
In the study, specialty paper based on production technologies from  
fresh fibres (Swedish production conditions) and recycled fibres  
(German production conditions) are compared in a Life Cycle Assess-
ment. The paper is used for advertising flyers, which ultimately end up  
in the recycling system. Thus, the analysis includes all life-cycle stages. 

To achieve a realistic result for the production conditions, a specific 
country example was selected. The study is based on the comparison 
of German and Swedish production conditions. This is based on the fact 
that when the study was initiated, there was a negative perception of the 
importance of fresh fibre in the recycling system; a view equally shared 
by the market and end consumers in Germany.

The schematic flowchart in Figure 1 (page 7) demonstrates the different  
life cycle stages for both scenarios included in the study. Table 1 shows 
an overview of the different stages of the production lifecycle included
in the study. An explanation of these stages is shown on page 8-9.

PROCESS 
AND DATA 
DESCRIPTION

SCENARIO
Fresh fibre paper Holmen Paper, Sweden

SCENARIO
Recycled paper, Germany

Raw material extraction  
(forestry and chemicals)

Recycled paper

Paper production based on virgin fibre Paper production based on recycled fibre

Converting to advertising flyer in Germany

German households 
(impact from transport to recycling facility omitted)

Waste management in Germany 
(about 85% material recycling, 15% energy recycling)

Figure 1. Schematic flowchart of life cycle stages for the two scenarios in the study. The use phase with the possible transport made by the 
end- customer, German households, to waste management are excluded due to small and uncertain impact.

                         Scenarios for ...
Life cycle stages 100% fresh fibre 100% recycled paper

Allocate, past life cycle X

Paper recycling to paper X

Resource extraction – forest X

Pulp & paper mill X

Converting to advertising flyer X X

Recycling management of flyer X X

Transport X X

Avoided impact X X

Table 1. Connection between scenarios and life cycle stages. An explanation of these stages is shown on the next pages.

SCENARIO* 

100% recycled paper  
produced with German production 

conditions (theoretical)

SCENARIO* 

100% fresh fibre  
TMP paper produced at  
Holmen Paper, Sweden

*See more under “Life Cycle stages explained” page 8 “pulp and paper mill” and
“paper recycling to paper”.
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PAST LIFE CYCLE IMPACTS 
What What The Circular Footprint Formula 
is used when evaluating recycled paper, for 
capturing impacts from previous life cycles 
and benefits from supplying the recycling 
process with raw material. 

The formula One important aspect of the 
formula is that it allocates the impacts 
and benefits of recycling material and 
energy between the producer using the 
recycled input material and the producer 
of the product that was recycled. In other 
words, the recycled material as input in the 
process does not come for free. It has to 
carry a portion of the impact of producing 
the fresh fibre paper in the first place. 

How much A crucial question for paper 
based on recycled material is how much 
of the material’s former life cycle should 
be allocated to the current life cycle. When 
using the Circular Footprint Formula, it is 
a default standard that 50 percent of the 
environmental impact from past life cycle 
steps is allocated to the recycling paper 
product.

How it is used The formula takes into 
account a deteriorating quality between life 
cycles, for example paper can normally be 
recycled 5-7 times. With 85 percent of the  
product being recoveredii for new production 
only 42.5 percent of the former life is put on 
the recycled product (0.85 x 0.5).

PAPER RECYCLING TO PAPER
Process The paper-recycling-to-paper 
stage includes all onsite process steps, 
from used paper available at the recycling 
plant to the paper ready-to-use in new 
applications. Recycled paper, energy and 
chemicals are all included. 

Data The data for the paper recycling 
process were obtained from Best Available 
Technique (BAT)iii. BAT describes the 
best and most environmentally friendly 
technology available in different industrial 
sectors and is based on the lowest 
reported production values   in Europe. 
The calculations in the study are made 
according to BAT averages for pulp and 
paper mills with a German electricity mixiv 
and German production conditions. Due to 
lack of reliable data for cascade recycling, 
i.e. multiple recycling loops, the study uses 
the first loop of the recycled fibre in the 
calculations.

Yield To produce 1,000 kg of paper roughly 
1,300 kg recycled paper is used, with the 
fibre yield being about 77 percent of the 
input material.

Energy In order to correspond to German 
production conditions, in the study IVL  
made adaptations for the recycling process 
for used paper as well as the electricity grid 
mix and thermal energy for heat production 
(natural gas).

RESOURCE EXTRACTION, 
FOREST
Process Wood from trees are the main 
resource for all paper products. All 
processes, from tree planting to the wood 
chips delivered to the pulp and paper mill, 
are included. In accordance with Swedish 
forest management, it is assumed in the 
study that the raw material comes from 
forests planted with precultivated plants 
and harvested after about 80 years. During 
this cycle, thinning is carried out several 
times in order to achieve good forest 
growth and high quality of the wood. 

Data Specific data for Holmen has been 
used, which is similar to corresponding 
generic Swedish forestry data. 

Supply of raw material The raw material 
for production of fresh fibre paper 
predominantly comes from nearby forests 
in relation to the paper mill.

PULP AND PAPER MILL
Process The Pulp & paper mill stage 
includes all essential processes at the pulp 
and paper mill, including chemicals and 
utilities. TMP is a common technique for 
mechanical pulping, where wood chips are 
ground between steel discs in a refiner to 
release the fibres. The refiner is usually 
driven by a large electric engine.

Data Specific production data from 
Holmen Papers mill for year 2016 has been 
used in the study.

Yield TMP is a lignin preserving technique 
that results in a high fibre yield from the 
wood, usually 93-97.5 percent of utilisation. 
To produce 1,000 kg of paper roughly 2.2 
m3 sub of wood is needed.

Energy The main energy supply is 
electric energy, which makes the electric 
power production an important factor for 
the environmental performance of the 
produced paper. In the study, a Swedish 
electricity mixv is used at the Holmen
Paper mill.

CONVERTING TO FLYER
Process All process steps related to 
converting and printing the two paper 
varieties into flyers are included, as well as 
chemicals and utilities. Today, commercial 
printing is an advanced and highly automated 
process where the printing machine is fed 
by paper and ink. The use of printing ink 
only has a small environmental impact in 
comparison with the paper use.

Data In the study, specific datavi for two 
printing sites have been utilised. For the 
calculations of electricity, the German 
electric grid mix has been applied.

Energy The main parameter impacting the 
environmental performance is the energy 
use. Electricity is the main energy source 
for the process, but natural gas is also 
used to a large extent.

RECYCLING MANAGEMENT
OF FLYER
Process All process steps are included 
from when the used flyer is collected and 
handled in the recycling management 
system to the different “end-of-life” 
processes for material that cannot be 
reused. All “end-of-life” alternatives 
consume resources and cause emission 
but can also give useful by-products that 
can replace virgin materials or recycling 
energy. 

Data In the LCA all effects, including 
landfill, are all taken into account based 
on generic data adapted to German 
production conditions.

Yield Land specific waste statisticsvii show 
that 85 percent of the recycled paper ends 
up as input material for new products while 
the remaining 15 percent ends up being 
incinerated.

TRANSPORT
Process All transport activities during the 
life cycle are included in this parameter. In 
the LCA, the main transports are identified 
as distance and type. 

Data The transport data for wood material 
was provided by Holmen Skog while 
transport data for chemicals to pulp and 
paper mill are actual values. Data for all 
other transports in the study are obtained 
from the Thinkstep database.

Emissions and energy use The 
environmental impacts from energy 
resource use and emissions are calculated 
based on transported amount of goods. 
It includes the operation of the transport 
vehicle, but not the transport infrastructure 
or the construction of the vehicle.

Transport type In this study, all transports 
have been carried out by truck. The only 
exception is the transportation of wood 
material from forest to paper mill, which is 
a combination of transportation by truck, 
train and boat.

AVOIDED IMPACTS
What Producing fresh fibre-based paper 
or recycling a material both have avoided
impacts, which in turn have benefits reducing 
the environmental impact when replacing 
material produced from virgin sources 
or energy production. The amount of the 
impact added and reduced is based on the 
Circular Footprint Formula.

Alternative energy As an example, in the 
case with the fresh fibre-based paper it 
gives an alternative energy source twice 
in the life cycle replacing the need for
other energy:
1) During the paper production process 
heat energy is  recycled  and sold 
externally replacing the need for light fuel 
oil. Bark is also sold to external users who 
produce electricity and heat, replacing the 
need for electricity from the Swedish grid 
and heat produced from natural gas.  
2) During the recycling process in Germany, 
the 15 percent that can’t be recycled is 
incinerated producing an alternative energy 
that replaces energy production of heat 
from natural gas and electricity from the 
German grid.

Alternative material The flyer on fresh 
fibre-based paper replaces the need for 
more fresh fibre in the recycled paper 
process.

LIFE CYCLE STAGES, EXPLAINED 
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When carrying out a Life Cycle Assessment, the selected environmental 
impact categories must reflect energy and material use as well as 
impacts from emissions. For this study the following categories were 
chosen: 

• Climate change (Global warming potential) - kg CO2 equivalents 
• Eutrophication potential (EP) - g PO4 equivalents 
• Acidification potential (AP) - g SO2 equivalents 
• Renewable material resources - kg forest material 
• Total energy resources - MJ, lower heating value 
• Renewable energy resources - MJ, lower heating value 
• Non-renewable energy resources – MJ, lower heating value

These can be divided into two main areas, the first three categories 
are considered “environmental impact” and the last four categories as 
“material and energy resources”. On the next pages this is described  
in detail. 

RESULTS FOR ENVIRONMENTAL 
IMPACTS
The overall results of the assessment for the environmental impact 
categories is shown in table 2 and described in detail in the  
following sections.  

RESULTS

Including avoided  
impact

Excluding avoided 
impact

Inventory/ impact categories

Scenario

Fresh  
fibre

Recycled 
fibre

Fresh  
fibre

Recycled 
fibre

Climate change  
(kg CO2 eq./kg flyer) 

0.11 0.78 1.0 1.6

Eutrophication potential  
(g PO4 eq./kg flyer)

0.77 0.98 1.1 1.3

Acidification potential  
(g SO2 eq./kg flyer)

2.3 2.7 3.6 3.9

Life cycle stage

Scenario

Fresh  
fibre

Recycled 
fibre

Allocated, past life cycle 0 0.84

Paper recycling to paper 0 0.17

Resource extraction – forest 0.02 0

Pulp & paper mill 0.30 0

Converting to flyer 0.34 0.34

Recycling management of flyer 0.15 0.15

Transport 0.20 0.09

Avoided impact -0.90 -0.81

Total - incl. avoided impact 0.11 0.78

Total - excl. avoided impact 1.0 1.6

Table 3. Climate change impact for the different life cycle stages (kg CO2 eq./ kg flyer) for each scenario 

Climate change 
Climate change is a problem for many reasons. One is global warming 
caused by increased concentration of greenhouse gases (GHG) in the 
atmosphere reducing the energy outflow. That means these substances 
function like a glass greenhouse, keeping the heat inside our atmosphere 
instead of letting it out. The climate change effect is measured in 
kg carbon dioxide equivalents (CO2 eq.) where emissions of other 
substances with a climate impact, such as methane (CH4) and nitrous 
oxide (N2O), have been recalculated as carbon dioxide equivalents.   

As seen in table 2, the fresh fibre scenario show significantly lower 
climate impact than the recycled – both when including and excluding 
avoided impact. When breaking down the overall result for the different 
process groups, as shown in table 3, both converting to flyers and the 
recycling process of the used paper make a significant contribution.  
Also, the effects of the past life cycle are significant for the recycled 
paper. The contribution from forest extraction processes is still relatively 
small in the overall context.

Table 2. Overall environmental impact, including and excluding avoided impacts.
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In figure 2 and figure 3 the results on climate change of the different life 
cycle stages are visualised along with the avoided impact, presented  
as kg CO2 equivalents per kg flyer.
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Figure 2.Climate change impact for 100 percent fresh-fibre paper divided between the different life cycle stages, cradle to 
grave. Paper produced at Holmen Paper, Sweden.
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Figure 3.Climate change impact for 100 percent recycled-fibre paper divided between the different life cycle stages, cradle to 
grave. Paper produced with German production conditions.

Eutrophication potential 
When the nutritional concentration in soil and water is increased, it is 
called eutrophication. In aquatic systems this may cause an increased 
production of biomass, which can lead to oxygen deficiency when the 
organic material is later decomposed. The oxygen deficiency, in turn, 
kills organisms that live in or near the bottom of the water, also making 
the reproduction of fish more difficult. Substances that contribute to 
eutrophication are analysed and their potential to induce the process  
is measured in gram phosphate equivalents (PO4 eq.). One of the 
significant contributors is nitrogen oxide gas (NOx), arising from 
different combustion processes.  

The energy supply to the recycling processes is an important factor as 
it involves combustion processes with natural gas. As shown in table 2
(on page 10) the fresh fibre scenario shows a lower potential to 
contribute to eutrophication than the recycled scenario. The effects  
of the avoided impacts are however relatively small when compared  
to the corresponding climate change case. 

Acidification potential (AP)
Acidification is when the pH value is decreased in land and water 
systems, causing substances in the soil to dissolve and leak into water 
systems. Besides supplying plants with necessary nutrients, there 
are also metals such as e.g. aluminium and mercury that dissolve, 
which can have toxic effects. Reduced pH also has a direct ecotoxic 
effect, reducing the number of species that can live in the water. In 
this category, the potential of substances which can contribute to a 
decrease of the pH value is analysed and is measured in milligram 
sulphur dioxide equivalents (SO2 eq.). Large contributors to this effect 
are air emissions of nitrogen oxide gas (NOx) and sulphur dioxide (SO2) 
emanating from different combustion processes. 

As shown in table 2 (on page 10) the fresh fibre scenario shows 
a lower potential to contribute to acidification than the recycled 
equivalent and the effects of the avoided impacts are still significant.
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Inventory/impact categories

Including avoided 
impact

Excluding avoided 
impact

Scenario

Fresh  
fibre

Recycled 
fibre

Fresh  
fibre

Recycled 
fibre

Renewable material resources  
(kg forest material/kg flyer)

1.4 0.14 2.1 0.90

Total energy resources  
(MJ/kg flyer)

23 15 38 29

Renewable energy resources  
(MJ/kg flyer)

7.4 3.0 11 6.9

Non-renewable energy resources  
(MJ/kg flyer) 15 12 27 22

RESULTS FOR MATERIAL AND 
ENERGY RESOURCES
Table 4 presents the overall result for the assessment of ingoing primary 
material and energy resources, being described in detail in the following 
sections.

Table 4. Use of primary material and energy resources for the scenarios.

Renewable material resources
A renewable material resource refers to a material that is unlimited, 
since it is constantly forming. In this case, wood from the forest. This 
category only impacts the process step “resource extraction-forest” and 
the “avoided impacts” connected to paper made from recycled paper. 
New paper, based on recycled paper, is produced avoiding the need for 
more wood in this step, making the avoided impacts significant in these 
results as shown in table 4. Though it is important to keep in mind that 
no production of recycled paper is possible without adding fresh fibres 
from forest resources.

Total energy resources
In the category total energy use, both renewable and non-renewable 
resources are included. Examples of renewable energy are biomass 
fuels, wind power, solar power and hydro power. 

Non-renewable energy sources only exist in a limited amount on Earth 
and here crude oil, coal, natural gas, and uranium are included. As 
described, the energy use of the pulp and paper mill accounts for a 
significant part of the system’s total energy use, renewable as well 
as non-renewable. Electric energy is the main source, making the 
production of electricity an important aspect. But by using low emission 
and bio-based energy sources, the environmental impact can still be 
low. This can be exemplified by the Holmen Paper mill being supplied by 
electricity with Swedish electric power grid mix, which has low emissions 
and a high percentage of renewable hydro and wind power. The energy 
supply to the recycling process is also an important aspect, where 
surplus heat and bio-fuels are preferred, but usually fossil fuels are used. 

Table 4 presents the total energy use and the share of renewable energy 
sources for the two different scenarios; flyers produced from fresh fibre-
based or recycled paper. The avoided impact of prevented energy use  
is significant.

1514 1514
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CLIMATE EFFECT  
OF INCREASED CARBON  
STORAGE IN THE FOREST 

The climate effects from the forest itself have not been considered in the 
result or the review of this study, besides the direct process effects of 
diesel consumption and emissions from forestry. However, if it had been, 
it would have resulted in a positive effect for the fresh fibre-based paper, 
as shown in figure 4. Examining the climate effects of the forest, the 
carbon pool balance is measured. Figure 4 shows that the growing forest 
reduces the climate impact with 0.7 kg of CO2 eq. per kg paper. This is 
due to the fact that Holmen harvests less forest than the forest grows 
in a year, creating an increased carbon storage in the forest due to the 
uptake of CO2 from the atmosphere.

SENSITIVITY ANALYSIS
The purpose of the sensitivity analysis is to give a broader range of 
results by not considering past life cycle impacts for the recycled paper 
product. The results are instead calculated based on a cut-off between 
the different life cycles and not applying the Circular Footprint Formula, 
i.e. the impact is attributed to the life cycle where it actually occurs. This 
should be interpreted as a system with an infinite number of recycling 
loops since the recycled paper does not need to carry the burden of 
fresh fibre produced paper and where the recycled fibre can be reused 
an infinite number of times without deteriorating between the life cycles.  
 
The consequence is that recycled material comes for free when used as 
input in a product. If the product is recycled, no environmental benefit 
is considered since it is expected that the material goes for free to the 
next life cycle. With this approach the fresh fibre paper has to carry 
for example the raw material production, paper production, converting 
processes and the impacts from the incineration process at the end-of-
life stage. The recycled paper has to carry the burden for the material 
recycling process from when new recycled paper is produced until it  
is incinerated.   

Despite the results shown in table 5, the difference between the Swedish 
fresh fibre scenario and the theoretical German recycling scenario* is 
rather small in the sensitive analysis, looking at the categories climate 
change, eutrophication and acidification. However, it clearly shows that 
it is beneficial for the recycled paper if it does not need to carry past life 
cycle impacts.
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*See more under “Life Cycle stages explained” page 8 “paper recycling to paper” and
“pulp and paper mill”.
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Inventory/impact categories

Scenario*

Fresh  
fibre

Recycled 
fibre

Climate change (kg CO2 eq./kg flyer) 0.84 0.77 

Eutrophication potential (g PO4 eq./kg flyer) 0.79 1.0 

Acidification potential (g SO2 eq./kg flyer) 3.3 2.6 

Renewable material resources (kg forest material/kg flyer) 2.1 0

Total energy resources (MJ/kg flyer) 35 15 

    Renewable energy resources (MJ/kg flyer) 11 2.6 

    Non-renewable energy resources (MJ/kg flyer) 24 12 

Table 5. Environmental impacts from the sensitivity analysis.
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Paper produced from fresh and recycled fibres are both essential to the 
system. Producing mechanical paper from fresh wood resources requires 
significantly more energy compared to a paper produced from recycled 
resources. However, if low-emission renewable energy resources are 
used for the fresh fibre production, these effects can be significantly 
reduced. It is therefore important to produce the fresh fibre paper where 
the electricity has a low environmental impact. 
 
An important part not directly linked to the paper production is the 
management of processes in the forests. Holmen continuously 
harvests less than the annual growth in their forests. This creates 
an increased carbon storage in the forest due to the uptake of CO2 
from the atmosphere. If incorporating this reduction of climate impact 
in the result, it has a positive effect on the result for Holmen´s fresh 
fibre paper. The duration of the carbon storage depends on how the 
forest is managed in the future. It is therefore important to manage the 
forests from which the paper originates in a sustainable manner and 
with the climate aspect in mind. This is also in line with today’s forest 
management strategy at Holmen Skog. These effects have not been 
taken into account in the result or the sensitivity analysis.  
 
One of the main questions in this study is to what extent one should 
allocate the past life cycle impact to the recycled paper. To present a 
broader perspective of the result, a sensitivity analysis is included where 
the past life cycle impact for recycling production is not considered. 
Because of this sensitivity analysis being included, consequently, 
avoided impacts are not taken into consideration in this section either. 
The results in the sensitivity analysis show that it is beneficial for the 
recycled paper (based on German production conditions) not to include 
past life cycle impacts in the comparison with fresh fibre produced 
paper. However, from an environmental point of view, the difference 
between the Swedish fresh fibre scenario and the German recycling 
scenario is rather small.  

DISCUSSION AND 
CONCLUSIONS
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THE STUDY ACKNOWLEDGES 
THE IMPORTANCE OF BOTH 
FRESH AND RECYCLED FIBRE 
First of all, the study has in no way aimed for a discrediting of 
recycled fibre. Its sole purpose has been to make an as fair and equal 
comparison as possible of the two alternatives. In the calculations of 
the environmental impacts, the Circular Footprint Formula has been 
used. The formula considers a deteriorating quality between life cycles. 
The implication is that about 42.5 percent of the former life is put on the 
recycled product instead of the default standard 50 percent. The impacts 
and benefits of recycling are also distributed equally between both 
systems. An example is that the recycled process only takes 50 percent 
of the material recycling process “recycling management of flyer”.

In the section with the sensitivity analysis the reader is given the 
opportunity to explore a cut-off approach, where the burden from 
former life as a fresh fibre- based product is not put on the recycled 
product. The impacts carried by each life cycle are allocated where 
it actually occurs. The recycling paper production therefore takes the 
full responsibility for the burden of the recycling management of the 
flyer and the manufacturing process. This is considered a system of an 
infinite number of loops where the fibre quality does not deteriorate. 
By including this, the full spectra from one loop to an infinite number of 
loops are covered in the study.

A THIRD-PARTY REVIEW 
A third-party review* has been conducted and was carried out by Prof. 
Dr. Birgit Grahl specialised in Industrielle Ökologie (Industrial ecology), 
Germany. Such a critical review is formally done by an external expert, 
neutral with regard to, and independent of, commercial interests 
according to ISO 14040 and ISO 14044. The review was conducted as 
a one-expert review because there is no comparison between specific 
products according to ISO 14044 included in the study. The study 
focuses instead on detailed analysis of the underlying conditions of 
production.

The review ensures that, according to ISO 14044:
• the methods used to carry out the LCA are consistent  

with international standards
• the methods used to carry out the LCA are scientifically  

and technically valid
• the data used are appropriate and reasonable in relation  

to the goal of the study
• the data are not overinterpreted
• the interpretations reflect the limitations identified and  

the goal of the study
• the study report is transparent and consistent

The reviewer is emphasises the open and constructive atmosphere  
of the project. All necessary data were presented to the reviewer  
and all issues were discussed openly. 

20 * The third-party review only covers the original study made by IVL. 
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BAT  
Best Available Technique.
BAT Describes the best and most 
environmentally friendly technology 
available in different industrial sectors
and is based on the lowest reported 
production values   in Europe.

CH4

Methane, a greenhouse gas.

CO2 
Carbon dioxide, a greenhouse gas.

Eq. 
Equivalents

FU 
Functional unit.

MJ 
Mega joule, a standard measurement  
of energy.

N2O
Nitrous oxide, laughing gas,  
a greenhouse gas. 
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REFERENCE LIST
NOX 
Nitrogen oxides (NO+NO2 calculated as 
NO2), can contribute to acidification and 
eutrophication.

PEF 
Product Environmental Footprint is an 
EU driven multi-criteria measure of the 
environmental performance of a product  
or a service throughout its life cycle.

PO4 
Phosphate (PO4

3-), can contribute to 
eutrophication. 

SO2 
Sulphur dioxide, can contribute to 
acidification.

Sub 
solid under bark, measurement of wood 
excluding bark. 

TMP 
Thermo-Mechanical Pulping.
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 IVL confirms that this report is in accordance with the key findings  
 from their original study - Life-cycle Assessment (LCA) of speciality  
 paper for Holmen Paper. 

This report is printed on Holmen TRND 80g/m2 and Invercote 180 g/m2



24holmen.com/paper


